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• COVID-19 pandemic has profound impact on teaching and learning (Burgsteiner & 
Krammer, 2022) 
• regulation of own learning necessary 

• Learning materials not designed to support SRL (Brünner et al., 2024; Dignath & Veenman, 2021) 

• learning materials can enhance students SRL competencies (Leidinger & Perels, 2012)

Background



Research Questions

• RQ1: To what extent can large language models (LLMs) generate 
pedagogically meaningful feedback (tool output version 1) that supports 
secondary school teachers in improving worksheets for self-regulated 
learning? 

• RQ2: How do secondary school teachers perceive the usefulness and 
reliability of such feedback (tool output version 1)?



• Design-based research 
• Ebner & Schön (2020) 

• Three phases 
• challenge description 
• development and evaluation 
• process and result documentation

Methodology



Challenge Description Phase

• Identification of the pedagogical problem 
• limited support of SRL in teaching materials 

• Online questionnaire 
• > 100 secondary school teachers 
• high usage of worksheets for teaching and learning 

• Teacher professional development (TPD) course 
• AI-TAT would be (very) useful



Development Phase

• SRLly         Web-based Tool 
• SvelteKit/Node.js-based services (backend) and Svelte (frontend) 

• Theoretical base 
• Zimmerman (2002)          three-phase model 
• Dignath & Veenman (2021)          powerful learning environment 
• Karlen & Held (2025)           turbine model 

• Combination of AI generation & human decision making (Buçinca et al., 2021)



Development Phase
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Figure 1: Schematic representation of the core components of SRLly 



Document Pre-Processing

• PDF upload 
• school subject 
• grade level 

• Retrieval-augmented generation approach (Lewis et al., 2020) 

• reduce inaccuracy and hallucinations 
• cost-effective 



Document Pre-Processing - Structural Analysis

• First iteration 
• document reconstruction 
• blocks with necessary information (identifier, positional information, page number, text snippet) 

• Second iteration        Docling toolkit 

• Better structural quality 
• high-quality PDF rebuild as additional benefit

https://docling-project.github.io/docling/


Document Pre-Processing - SRL Heuristic

• Find existing SRL elements 
• reduce complexity for LLM 
• provide structured evidence for recommendations 

• Examples 
• learning goals, strategy hints, monitoring prompts, reflection questions



AI Processing

• Cloud-based LLM API 
• Azure OpenAI - Sweden 

• Curated payload instead of complete PDF 
• LLM not as end-to-end system (Lewis et al., 2020) 

• System & user prompt



AI Processing

• Six SRL dimensions 
• planning 
• strategy 
• monitoring 
• reflection 
• motivation (added after iteration one) 
• self-efficacy (added after iteration one)



AI Processing

• Specific JSON response format 

• Material overview (added after iteration one) 
• topic, learning goal, learning activities, product 

• Strength, risks, SRL profile
Figure 2: Analysis result



• 3-5 recommendations based on the six SRL dimensions 

• Recommendation description (added after iteration one) 

• diagnosis 
• value 
• change 

• Concrete text block for copy-paste

AI Processing



Figure 3: Recommendation example



Evaluation Phase

• TPD 
• 30 secondary education teachers 
• three-hour training session 

• Agenda 
• basics and importance of SRL in education 
• SRLly



Evaluation Phase

• Online questionnaire (n=25) 
• demographic data 
• perceived usefulness 
• trustworthiness & traceability 
• feasibility in everyday teaching 
• overall evaluation



Evaluation Phase - Demographic Data

• School subject 
• most frequent: mathematics (n=8) 

• Years of service 
• most frequent: 6 to 15 years (n=15) 

• Experience with AI-based Tools 
• most frequent: slightly familiar (n=11)



Evaluation Phase - Perceived Usefulness

Feedback helps me improve my worksheet.

The feedback saves me time when revising
materials.

The feedback motivates me to consider SRL
more consciously.

The tool is easy to use.

It is clear where the worksheet needs
changes.

100 50 0 50 100
Percentage

Response Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree

Figure 4: Results on the perceived usefulness of SRLly displayed in a Likert plot



Evaluation Phase - Trustworthiness & Traceability 

Figure 5: Results on the trustworthiness and traceability of SRLly displayed in a Likert plot

The feedback is factually correct.

The tool understood my worksheet well.

The suggestions are professionally plausible
and appropriate.

I can understand why certain recommendations
were given to me.

In general, I would rely on this kind of
feedback in my daily teaching practice.
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Evaluation Phase - Feasibility 

Figure 6: Results on the feasibility in everyday classrooms of SRLly displayed in a Likert plot

The recommendations can be implemented with
a reasonable amount of effort.

The suggestions fit within the time
constraints of my lessons.

The recommendations are realistic for my
student group.

I plan to adopt some of the recommendations.

100 50 0 50 100
Percentage

Response Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree



Evaluation Phase - Overall Evaluation  

• 76% of participants       very good or good 
• 16%	 satisfactory 
• 8%	 sufficient 

• Requested improvements 
• most frequent: automatic creation of improved worksheet



Discussion/Conclusion
• Support teacher’s professional judgement rather than autonomous decision-makers (Amershi et al., 2024, Luckin & 

Cukurova, 2019, Luckin et al., 2022) 

• LLMs can potentially generate useful SRL recommendations (RQ1) 
• but SRLly recommendations to generic 
• quality depends on different phases along the tool pipeline 

• Usefulness & feasibility: Teacher’s perceptions positive (RQ2) 

• Trustworthiness and time constraints as main barriers for everyday use (RQ2)



Limitations

• Early tool version 
• first iteration of version 1 evaluated 

• Initial evaluation 

• Only PDF processing



Outlook

• Second iteration of version 1 already in evaluation 

• bachelor and master thesis 
• tool pipeline 
• possible SRL improvements with integrated recommendations 
• impact of improved worksheets 

• SRL-oriented learning materials in the conventional school system



AI-Supported Teacher Assistent Tool (AI-TAT)

existing teaching material AI-driven analysis

Version 1 
recommendations for improvements 

Version 2 
fully revised materials
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