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Abstract

This thesis presents a proof-of-concept system
for generating multiple-choice quiz candidates
from PDF-based teaching material using a lo-
cal large language model. The system was
developed with the goal of supporting teach-
ers in preparing shared classroom quiz activ-
ities. The generated questions are presented
as quiz candidates that the teacher can select
before running the final quiz. A usability test
with teachers showed that the workflow fit-
ted their intention of using quizzes as group-
based and interactive teaching activities. The
feedback also showed that teacher validation
remains important, especially when questions
need changes in wording, relevance, or medical
content. The thesis concludes that the system
can support teachers in preparing quizzes from
existing material, but should be understood as
a semi-automatic tool rather than a fully auto-

matic quiz generator.
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Summary

This thesis investigates to what extent an LLM-Based quiz generation system support teachers in
preparing multiple-choice quiz exercises from PDF-based Teaching material for shared classroom
participation. The project is based on a case study with the Asthma School for Children and Ado-
lescents, where teachers use slide-based material to teach children and adolescents about asthma,
symptoms, medication, triggers, and everyday asthma management. The goal of the system was
not to replace the teachers or the teaching material, but to support teachers by turning selected
PDF pages into quiz candidates, which could be reviewed and used during teaching sessions.
The system was developed as a functional proof-of-concept prototype. It consists of a frontend
where the teacher can upload PDF material, choose a page range, select an age group, and de-
fine the number of questions. The backend processes the selected pages and sends the material
through a quiz generation pipeline. The pipeline uses PDF text extraction and selective OCR to
collect text from the teaching material. The extracted material is then combined with generation
parameters, manually written example questions, age profiles, keywords, and prompt rules before
being sent to a local LLM through Ollama. A central part of the implementation is prompting. The
prompt instructs the model to generate Danish multiple-choice questions with exactly three an-
swer options and one correct answer. The correct answer has to be grounded in the selected PDF
material, while the two incorrect answers are generated by the model as plausible but clearly in-
correct distractors. The system also includes age adaptation through different age profiles, which
control language level, question style, answer style, explanation style, and difficulty rules. This al-
lows the same teaching material to be transformed into different types of questions depending on
the selected age group. The prototype was evaluated through a usability test with teachers from
the Asthma School. The teachers tested the system through two scenarios, where they generated
quizzes for different age groups and selected questions for the final quiz. The feedback showed
that the workflow fitted well with their intention of using the quiz as a group-based classroom
activity. The teachers could imagine using the quiz interactively during teaching. The thesis
concludes that an LLM-based system can support teachers in transforming PDF-based teaching
material into quiz candidates, but not as a fully automatic solution. The system should instead
be understood as a semi-automatic quiz generation tool. The LLM can help generate additional
questions and adapt them to age groups, but teacher review remains necessary to make sure that
the final quiz fits the teaching context. The system reduces part of the preparation work while
keeping the teacher in control of the final educational content.
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1 Introduction

Educational materials such as slides and PDF documents are widely used in teaching across of
learning contexts. These materials often present information through bullet points, short explana-
tions, diagrams, and visual elements that help structure and summarize key concepts. Although,
formats like these can be effective during teaching lessons, they may be less effective as a stan-
dalone learning resource, especially when students are expected to reflect and understand the
material independently. This can be particularly challenging for the younger audiences, who may
find it difficult to remain focused during longer lectures like teaching sessions.

One way of supporting participation is through quizzes during teaching lessons. Quizzes can
help encourage students to engage actively with the teaching material, as well as give teachers
insight into wether important concepts have been understood. In teaching lessons, quizzes can
also support shared participation by giving opportunities to discuss and have collective reflec-
tion rather than only individual assessment. However, preparing quiz questions from existing
teaching material requires additional work. Teachers has to select the relevant content, formu-
late appropriate questions, create answer options, and make sure that the questions match the
intended students and the teaching context.

Recent developments in large language models (LLMs) suggest a possible way to support parts
of this preparation work. Since LLMs are able to process and generate text based on contextual
information, they could be used to transform existing teaching material into quiz question can-
didates. However, there are also challenges when using LLMs to generate educational content.
Generated questions may be unclear, not clearly based on the selected material, or not suitable
for the intended age group. This means that Al-generated quiz content should not only be seen
as something that can just be used automatically. It also raises questions about teacher control,
review, and how systems like these fit into existing teaching practices.

This thesis explores Al-supported quiz generation as a way of assisting teachers in transform-
ing PDF-based teaching material into multiple-choice quizzes. The focus is not on replacing the
teacher or fully automating educational decision-making, but on exploring how an LLM-based
system can support quiz preparation while keeping teachers involved in selecting and validating
the final content.
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2 Problem Statement

Based on the challenge described in the introduction, this thesis focuses on teachers and how they
can be supported when preparing quiz material. The problem is not only that quiz questions take
time to create, but also that the questions have to fit the teaching material, the students, and the
way the teacher wants to use the quiz in class. This places the teacher’s role, judgment, and expe-
rience at the center of the problem. Therefore, the system should not simply generate a final quiz

automatically, but instead support the teacher in preparing quiz material.

This leads to the following problem formulation:

To what extent can an LLM-based quiz generation system support teachers in preparing
multiple-choice quiz exercises from PDF-based teaching material for shared classroom par-
ticipation?

This thesis investigates the problem through an LLM-based quiz generation system that trans-
forms selected PDF-based teaching material into multiple-choice quiz candidates. The system is
explored through a functional prototype and through feedback from teachers in a teaching pro-
gram. The focus is on whether this type of Al-supported workflow can be useful for teachers
when preparing quiz material for shared classroom participation.
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3 Background

This chapter presents the educational and technical background for the thesis. First it dives into
teaching an younger audience, especially when it comes to engagement. It then introduces differ-
ent quiz formats, with a focus on multiple-choice questions. Finally, the chapter discusses auto-
mated quiz generation and the relevance of LLMs for generating quiz questions from document
based teaching material.

3.1 Teaching

Teaching involves more than preparing material and presenting it in a teaching session. Different
subjects, age groups, learning environments, and sociocultural factors can require different teach-
ing approaches Brown and Kraehe 2010. When it comes to education, it is important that children
and adolescents not only understand the material during the teaching lessons, but also that they
are able to remember and apply it. Due to that reason, maintaining attention is an important part
of the teaching context. In this context, quizzes are relevant because they can be used as formative
learning tools that encourage learners to actively interact and apply information during teaching
Roediger and Karpicke 2006.

3.2 Creation and Types of Questions

A quiz can be defined as a structured set of questions, designed to prompt responses from stu-
dents Nicol and Macfarlane-Dick 2006. However, quizzes vary in purpose, format and function.
They are used across educational settings for a range of things including examination, learning,
research and evaluation etc. Within teaching, quizzes are commonly used to support learning and
assessment. These types of quizzes play an important role in formative learning contexts, where
the goal specifically is to support learning rather than only just evaluate performance Nicol and
Macfarlane-Dick 2006. The focus lies on quizzes for learning, there is also the factor of which types

of question are used.

There are numerous formats used in quizzing, each format employing different types of questions
to assess student learning. Common formats include multiple-choice questions, True-or-False
questions, fill-in-the-blank questions and free response (open-ended) questions. Each question
format assesses learning in different ways, with varying cognitive demands on students Brown
and Knight 1994.
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Chapter 3

Student Response Systems (SRS) showcase how quizzes can be used as interactive teaching tools
for shared participation. These systems are used as digital tools that make it possible for students
to answer questions in real time during lectures Heaslip, Donovan, and Cullen 2014. Common
question formats in SRSs include true-and-false and multiple choice questions. Kahoot, which is
one of the most widely used SRS platforms in education relies heavily on these question formats
and promotes shared participation by allowing students to interact through a primary screen. This
is primarily used as a tool for teachers in which they write their own questions and control the
flow of the quiz, while creating a competitive environment to motivate students Wang and Tahir
2020.

3.3 Automated Quiz Generation

Automated quiz generation has been explored as a way to reduce the amount of time teachers
spend creating quizzes and to make quizzes more available in teaching. Earlier systems were of-
ten based on rule-based or heuristic approaches, where questions were generated by identifying
simple patterns or structures in the text Mitkov, Ha, and Karamanis 2006. However, rule-based
approaches can struggle with teaching material that is fragmented or visually structured, such
as slides and PDFs containing bullet points, diagrams, tables, and images. Without semantic un-
derstanding, a quiz generator may rely on surface-level patterns, which can result in questions
that are poorly connected to the intended learning content Le, Kojiri, and Pinkwart 2014; Conole
et al. 2005.

Large Language Models (LLM) are network based models trained on large amounts of textual
data in order to understand and generate human language Bommasani et al. 2021. Recent de-
velopments in LLMs provide new possibilities for automated quiz generation. LLMs can process
text at a semantic level and generate questions based on context and meaning rather than only
surface patterns Kasneci et al. 2023. This makes them relevant for generating quiz questions from
document-based teaching material. However, LLM-generated content can still vary in quality.
Generated questions may contain unclear wording, incorrect answer options, formatting errors,
or content that is not appropriate for the intended age group. LLM-based quiz generation requires
validation, filtering, and teacher review before the questions can be used in teaching Mitkov, Ha,
and Karamanis 2006.




4 Case

This thesis is based on a case study conducted in collaboration with Astmaskolen for Born og Unge
which is affiliated with the Aalborg University Hospital. The Asthma School is a free educational
program for 6-18 year-old children with asthma. The goal of this case study is to explore how a
large language model-based system support teachers in transforming PDF-based teaching mate-
rial into multiple-choice quiz exercises for shared classroom participation. Asthma education is an
important part of treatment for children and adolescents. The school has three teachers, and each
group consists of up to seven students. The students are divided into different age groups: Group
A: 6 -8, Group B: 9 - 12, Group C: 13 - 15, and the Youth Group: 16 - 18 years old. Each of the
younger groups participates in two to four teaching sessions. While the Youth Group has to par-
ticipate in one long session. The program also includes follow-up sessions where students revisit
what they remember. The teaching material primarily consists of PowerPoint slides and physical
teaching materials such as asthma inhalers, peak-flow meters, anatomic models, written asthma
books etc. These materials are used during sessions to explain the asthma symptoms, medication,
triggers, and how different medical tools should be used. To support retention, students are given
a book about asthma. This book contains information about all the different kinds of inhalers and
triggers, symptoms, and everyday management of asthma Aalborg Universitetshospital 2025.

Although all age groups work with the same overall topic, the teaching is different depending
on the students” ages. The younger groups, especially the 6 - 8 and 9 - 12 year olds, use more
physical and visual activities during sessions. While the older students receive more detailed
and reflective teaching, where the focus is more on understanding asthma and managing it them-
selves. This difference between age groups is important for the design of the quiz generator. The
system has to be able to adapt both the language level and the type of questions to the selected age
group. Younger children need short, concrete, and visually supported questions, while older stu-
dents can handle more detailed and concept-based questions. The collaboration with the asthma
school was conducted through meetings with the teachers. These meetings helped identify the
educational needs and requirements for the system. The teachers expressed a need for a tool that
could make the existing teaching material more interactive without replacing the teaching itself.
The quiz generator is therefore intended as a support tool for teachers. It should help transform
selected parts of the teaching material into quiz candidates, in which the teacher can review and
use during teaching. The goal is not to replace the slides, books, or physical activities, but to add
an interactive element that supports shared classroom participation.
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5 Methodology

This chapter describes the methodological approach used in the project. The project was devel-
oped through a case-based and iterative process, where meetings with teachers from the Asthma
School were used to identify needs and requirements. These requirements were then explored
through low-functional and functional prototyping. The methodology consists of four main ac-
tivities: meetings with the teachers, translation of user needs into requirements, a usability test,
and iterative prototyping. This approach was chosen because the final concept needed to address
a specific educational context and support the practical needs of the teachers.

5.1 First Meeting

Before the first meeting, the teachers were already aware that the project would explore automatic
quiz generation. The collaboration was started because the teachers expressed interest in using
quizzes as part of their teaching. The first meeting was more of a introductory meeting with the
teachers from the Asthma School. The main purpose of this meeting was to understand the edu-
cational context, their teaching material, and how they imagined the quiz should look like and be
used. The structure of the asthma school, age groups and their teaching material is described in
Chapter 4.

During the meeting, they explained that quizzes could make their teaching material more in-
teractive. They made it very clear that the quiz was not meant to replace their teaching material,
but add to the lesson and engagement of the students. They also made it a point that the quiz
should be created to be used as a shared participation with the teacher showing the quiz in front

of the whole class, rather than individual testing.

5.2 Second Meeting

Prior to the second meeting, we manually created a set of quiz questions based on the asthma book
provided by the teachers. The purpose of this was to have a first hand understanding of what
creating a quiz entails and to see how it should be worded in relation to the varying age groups.
We created example questions for each age group. The questions for the youngest group were
intentionally short, concrete, and sometimes playful, while the questions for the older groups have
more precise wording. These manually created questions were later used in the implementation
as examples for age-appropriate quiz wording. Table 5.1 shows two examples created for the
youngest age group, translated into English.
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Chapter 5

Question Answer Options
p

A:You cough a lot
What can be a sign of asthma? B: You get super powers
C: You get longer hair
A: Blue
Which inhaler should you use B:Green

when breathing becomes hard? C: Orange/Brown

Table 5.1: Examples of manually created quiz questions used during the design process.

This meeting ensured that we were on the same page in relation to the quizzes, these self-
made quizzes gave more insight from the teachers, and made it obvious that they only wanted
multiple-choice questions. The reason behind this was because multiple-choice questions made it
easier to support shared and physical participation, for example by allowing the younger children
to answer using colored cards. All the other types of questions did not match up with what they

had in mind when it came to interactivity.

5.3 Third meeting

During the third meeting we conducted a usability test as part of our evaluation. The feedback
from the teachers will be received through usability testing, which is a way of testing a prototype
on relevant stakeholders, actors etc, with the goal of getting feedback and finding areas that need
improvement Lazar, Feng, and Hochheiser 2017. The purpose of the usability test is to gain feed-
back from the teachers, directly related to our working prototype and the generated questions.
The testing was conducted by setting up two different scenarios and having them enact those sce-
narios without help from us. These scenarios show different parts of the interface and generates
different kinds of questions, the results and explanation of the scenarios will be shown in 7.




Chapter 5

54 Requirements

The needs identified during the meetings were translated into functional and non-functional re-
quirements. The functional requirements describe what the system should be able to do, while the
non-functional requirements describe qualities the system should support.

ID Functional Requirement

The system must generate quiz questions based on selected teaching
Rl material.

The system must allow the teacher to choose which pages to generate
R2 questions from.

The system must allow the teacher to define the wanted number of
R3 questions.

The system must support all age groups in the asthma school pro-
R4 gram: 6 -8,9-12,13-15, and 16 - 18 years.

The system must adapt the difficulty and language of the quiz ques-
R5 tions to match the selected age group

The system should include questions based on both text and visual
R6 material where it is relevant.

Table 5.2: Functional requirements derived from the meetings with the educators.

ID Non-Functional Requirement

The system should attempt to support interactive question formats
R7 for the younger age groups.

The generated quizzes should be compatible in a group setting as well
R8 as encourage shared participation.

The questions should be understandable for children and adolescents
R9 in the selected age group.

Table 5.3: Non-functional requirements derived from the case work.

Due to the limited time of the project, not all requirements were implemented to the same
degree. Requirement 6 was treated as an important design goal, but some parts were only partially
implemented. Requirement 9 could not be fully evaluated within the current prototype study, as
this would require testing the quiz with children and adolescents in the actual teaching context.

However this was not a priority since our focus lies on providing a tool for the teachers.




Chapter 5

5.5 Prototype

We developed a low-functional prototype in Figma, which was used to explore the initial design
and the functionality of the quiz system. The purpose of the prototype was to mainly visualize
the user interface and make sure that the layout aligned with the requirements gathered from the

meetings with the Asthma School.

(D A1QuizBuilder

Upload PDF Generer Quiz

Trin 1 - Konfigurer

Opszet dine quiz-parametre

Upload PDF

& vaelg fil.

Sideinterval

1 til 20

Minimum spargsmal 3

Maximum spargsmal 10

Aldersgruppe

Generer Quiz

Figure 5.1: Low-functional prototype created in Figma

The low-functional prototype shown in Figure 5.1 helped define the structure of the quiz con-
tiguration, which includes the content selection, number of questions, and the age group adapta-
tion. This prototype was used to explore the interface before developing the functional prototype
described in Chapter 6.




6 Implementation

The system developed in this project is a functional proof-of-concept prototype that explores
whether LLMs can support automatic quiz generation from PDF-based teaching material. The im-
plementation focuses on transforming selected PDF pages into multiple-choice quiz candidates,
adapting the questions to different age groups, and supporting teacher review before the quiz is
used. The implementation is based on the requirements identified through the case work with the
Asthma School, particularly PDF-based question generation, age group adaptation, page range
selection, teacher review, and shared participation rather than individual testing.

The system is designed around providing a tool to support teachers. Instead of letting the LLM
decide the final quiz, the system generates quiz candidates that the teacher can review and select
from. This is relevant because the quiz is intended for an educational setting, where question
quality, age suitability, and subject relevance have to be checked before use. The implementation
combines PDF text extraction, selective OCR where the extractable text is limited, manually writ-
ten example questions, LLM-based question generation, validation, and frontend presentation.
The following sections describe how these parts work together from uploaded PDF material to

the final quiz interface.

6.1 System Overview

The system is implemented as a web-based application consisting of a frontend in HTML, CSS,
and JavaScript. A FastAPI backend in Python, and a quiz generation pipeline. Figure 6.1 shows

how these parts are connected.
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Chapter 6

Teacher / Frontend
PDF upload, age group, page

range, number of questions

Y

FastAPI Backend
Input validation, file stor-

age, generation parameters

Y

r

-

Quiz Generation Pipeline
— PDF text extraction

— OCR when needed

— Prompt construction

— Ollama / Qwen model

— JSON parsing and validation

Y

Quiz Candidates

Y

Teacher Review

Y

|

Final Quiz

|

Figure 6.1: Overall architecture of the quiz-generation system.

Figure 6.1 shows the overall architecture of the prototype. The frontend handles user interac-

tion including PDF upload, age group selection, page range selection, quiz candidate review, and

the final quiz view. The backend handles input validation and sends the selected settings to the

quiz generation pipeline. The pipeline then processes the PDF material, creates the prompt, calls

the Ollama model, validates the generated output, and then returns the quiz candidates to the

frontend. The generated quiz candidates are then reviewed by the teacher before the final quiz is

presented.
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Chapter 6

6.2 From PDF Slides to Quiz Candidates

The first step in the quiz generation process is transforming the selected PDF pages into material
that can be used by the LLM. The teacher selects a page range in the frontend, and that is the
only part of the uploaded PDF that is used for the generation. This correlate with Requirement
2 because the teachers expressed a need to generate questions from specific parts of the lessons
instead of the entire teaching material. The pages selected are processed by the quiz generation
pipeline, where text is extracted from the PDF. Some slides have normal text, which can be ex-
tracted directly. Whereas other slides mainly contain text within images and illustrations. These
pages have OCR implemented to make more of the content in the slide usable to the system.

def should_use_ocr_for_range (page_from: int | None, page_to: int | None) ->
bool:
# De forste undervisningssider har brugbar PDF-tekst. OCR ovenpa dem giver
# ofte ekstra stoj, mens senere billedtunge sider stadig har brug for OCR.
if page_to is not None and page_to <= 15:
return False

return True

Listing 6.1: Selective OCR configuration based on page range.

Code Snippet 6.1 shows how the backend decides whether OCR should be allowed for the selected
page range. OCR is not a setting the teacher can turn on or off in the frontend. In the current
implementation, OCR is disabled when page_to is set and the selected page range ends at page
15 or earlier. If page_to is higher than 15, or if page_to is not set, OCR is allowed by the
backend. However, this does not mean that OCR is applied to every selected page. In the normal
quiz generation route, OCR can be attempted on a maximum of 15 pages, and only on pages
where the normal PDF text extraction finds little or no usable text.

text = (page.extract_text () or "").strip()

clean_text = norm_ws (text)

if len(clean_text) >= 80:
material_parts.append (f"[Side {i}]\n{text}")

elif 15 <= len(clean_text) < 80:
material_parts.append (f"[Side {i}]\n{text}")
pages_needing_ocr.append (1)

else:

pages_needing_ocr.append (i)

if params.ocr.use_ocr and OCR_AVAILABLE and pages_needing_ocr:
for page_no in pages_needing_ocr:
ocr_text = extract_text_ocr(
pdf_bytes=pdf_bytes,

page_from=page_no,

12



Chapter 6

page_to=page_no,
max_pages=page_no,
dpi=params.ocr.dpi,
lang=params.ocr.lang,

)
material_parts.append(f" [OCR Side {page_no}]\n{ocr_text}")

Listing 6.2: Detecting pages with limited extractable text and applying OCR.

Code Snippet 6.2 shows how the pipeline first attempts normal PDF text extraction. Pages with
enough extractable text are added directly to the material. Pages with little or no extractable text
are marked for OCR. If OCR is enabled for the selected page range, the OCR text is added to the
same material string as the extracted PDF text and can therefore be included in the prompt sent to
the LLM.

The text that is extracted is not used directly as a quiz. Instead, it is the source material for the
prompt which is sent to the LLM. The pipeline combines the extracted PDF text with the selected
age group, the relevant example questions, keywords, and generation rules. This process leads
to the output which is a set of quiz candidates. The candidates are not implemented in the final
quiz immediately, but they are sent through validation before being shown to the teacher to be
reviewed.

6.3 Prompting

This section explains how prompting is used in the quiz generation pipeline. Prompting is a
central part of the system, and the full prompt setup is relatively long because several prompt
templates are used for different steps in the pipeline. Some rules and requirements are repeated
across these prompts, for example rules about Danish language, JSON format, answer options,
and grounding in the PDF material. This repetition is intentional, because each LLM call is han-
dled separately and therefore needs its own instructions. For that reason, only selected parts of
the prompts are shown directly in this chapter, while the full prompt templates are included in
Appendix A.

After the selected PDF pages are processed, the system builds a prompt for the local LLM. The
prompt is not only based on the extracted PDF text, but also the teachers selected settings. These
settings include the selected age group, the requested number of questions, and the selected page
range. The prompt is based on a predefined prompt template. During generation, the system
fills this template with the selected PDF material, the chosen age group, relevant example ques-
tions, keywords, and the number of requested questions. The prompt construction is crucial be-
cause it defines what information is sent to the LLM and how the model is instructed to use it.

The Build Question generation prompt function combines several types of information

13



Chapter 6

as mentioned above.

Before generating the final quiz candidates, the system can extract structured facts from the PDF
material. These facts are inserted into the prompt as a structured facts [SON object. This process is
based on the Fact Extraction Prompt in Appendix A. For example, a fact can contain a short state-
ment from the material, the source page, a topic, and the correct answer connected to that fact.
This makes the generation more controlled, because the LLM is instructed to create a question
from one selected fact and to use the fact’s correct_answer as the correct answer in the quiz.
The system should not generate correct answers based on unsupported assumptions. The full
version of these rules can be seen in the Main Question Generation Prompt in Appendix A.

The example questions are used to show the LLM what a good question can look like for a specific
age group and selected page range. For example, if the example questions for that range con-
tain keywords related to symptoms or medication, these keywords help guide the model toward
similar relevant topics in the PDF material. Some of the manually written examples can also be
included directly as quiz candidates, while the rest functions as style guidance. In the prompt, the
model is explicitly instructed not to copy or directly rephrase the example questions. Instead, the
examples are used to guide the model in relation to topic, wording, and age level. The age-specific
part of this prompt construction is described in Section 6.6.

A central part of the Main Question Generation Prompt is the distinction between how example
questions should be used, how the correct answer should be grounded in a selected fact, and how
the incorrect answer options should be generated by the LLM. Code Snippet 6.3 shows a part
of the prompt template used in the code. The full Main Question Generation Prompt and Direct
Question Generation Prompt can be found in Appendix A.

Saddan bruger du eksemplerne:

- Brug dem kun til at forstd emner, ordvalg og aldersniveau.

- Kopier ikke eksempelspgrgsmialene.

- Lav ikke rene omformuleringer af eksempelspgrgsmalene.

- Bland ikke dele fra flere eksempler sammen til et nyt spgrgsmal.

— Brug aldrig en forkert svarmulighed fra eksemplerne som korrekt svar.

- Brug kun nggleord, hvis de ogsd passer med materialet nedenfor.

Opgave:

- Lav precis {n_candidates} multiple choice-spgrgsmal.

- Hvert sporgsmal skal have pracis 3 svarmuligheder.

- Hvert spgrgsmdl skal bruge en valgt fact fra facts-listen.

— Det korrekte svar skal vaere precis samme tekst som correct_answer fra den
valgte fact.

- De to forkerte svar skal du selv opfinde.

- Der mé& kun vere et korrekt svar.
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Regler for forkerte svar:

— Forkerte svar ma& ikke vere correct_answer fra andre facts.

- Forkerte svar ma& ikke vere andre korrekte oplysninger fra materialet.

- Hvis den valgte fact har list_group, md forkerte svar ikke vere
correct_answer fra samme list_group.

- Forkerte svar skal vere plausible i emnet, men klart forkerte.

- Brug aldrig "Alle ovenstaende", "Ingen af ovenstdende" eller "Ved ikke".
Listing 6.3: Direct excerpt from the Main Question Generation Prompt.

As shown in Code Snippet 6.3, the prompt separates the role of the correct answer and the incor-
rect answer options. The correct answer must match the correct_answer field from the selected
fact, while the two incorrect answer options are generated by the model. This means that the sys-
tem does not extract all three answer options directly from the PDFE. Instead, the PDF material is
used to ground the correct answer, while the prompt instructs the model to create plausible but
clearly incorrect distractors. The prompt also prevents the model from using other correct facts
from the material as incorrect answer options. This is implemented since slide material often con-
tains lists, where several items could be correct if they were used as answer options in the same

question.

The generation process was configured to prioritize consistency over creativity. The main question
generation uses a low temperature value, which makes the model less random and more likely to
follow the prompt rules. Because the generated quiz candidates had to follow strict requirements,
including Danish language, exactly three answer options, one correct answer, no copied example
questions, and grounding in the uploaded PDF material.

6.4 Quiz Candidate Format

The output from the LLM has to follow a fixed JSON format before it can be used by the sys-
tem. This format is important because the frontend and validation logic depend on the generated
questions having the same structure. If the model returned the questions as plain text, the system
would not be able to reliably display the answer options, identify the correct answer, or show the
explanation during the quiz. Each quiz candidate contains the question text, three answer op-
tions, an index for the correct answer, a short explanation, and internal metadata about the source
material. The metadata is mainly used by the system during validation and quality control. For
example, the source page and source fact can be used to check whether the question is connected to
the selected PDF material, while topic and difficulty can support filtering and consistency checks.

{
"id": 1,
"type" . "mcq",
"question": "Hvad skal du vaske dit peakflowmeter i?",
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"options": [
"Lunkent opvaskevand",
"Koldt opvaskevand",
"Varmt vand uden opvaskemiddel"

1y

"answer_index": O,

"correct_answer": "Lunkent opvaskevand",

"explanation": "Du skal vaske dit peakflowmeter i lunkent opvaskevand.",
"source_page": 12,

"source_fact_id": 3,

"topic": "Handtering af peakflowmeter",

"difficulty": "easy"

Listing 6.4: Example of a quiz candidate in JSON format.

Code Snippet 6.4 shows an example of a quiz candidate. The question field contains the question
shown in the quiz, while options contains the three possible answers. The answer_index field iden-
tifies which option is correct with the index starting at 0, an answer index of 0 means that the
tirst option is correct. The correct_answer field stores the same answer as text, which allows the
frontend to show the correct answer when the teacher reveals it during the quiz. The remaining
fields are used as metadata. The source_page and source_fact_id fields connect the question to the
PDF material it was generated from, while topic and difficulty describe the content and level of
the question. This structure makes the generated output easier to validate, review, and display

consistently.

6.5 Validation and Review

The validation process is an integral part of the system, because it makes the implementation a lot
stronger, instead of just relying only on the prompt instructions. Even when the LLM is given de-
tailed instruction, the generated output could contain malformed JSON, missing fields or multiple
correct answers. By implementing the validation step, the generated output is checked against a
predefined schema before the quiz candidates are shown to the teacher.

The generated quiz candidates goes through four steps before they are shown in the final quiz.
First, the system checks the structure of the generated output. Then, it can repair invalid output,
review the quality of the generated questions, and let the teacher decide which quiz candidates
should be included in the final quiz. Table 6.1 summarizes the role of each step in the pipeline.
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Table 6.1: Roles of validation, repair, review, and teacher review in the quiz generation

pipeline.

Step Role in the system

Validation Checks whether the generated output follows the required
JSON structure, including exactly three answer options and a
valid answer index.

Repair Attempts to correct malformed or incomplete quiz output into
valid JSON while preserving the required quiz format.

Review Checks the generated questions for language quality, ground-
ing in the selected material, plausible distractors, variation,
and age suitability.

Teacher review Keeps the teacher in control by allowing them to select which

quiz candidates should be included in the final quiz.

The validation process focuses primarily on structural correctness. As mentioned before each
generated question has to contain exactly three answer options one of them being the correct
answer. In addition, the system verifies that the declared correct answer is actually correct. This
is shown in Code Snippet 6.5. The full Direct Repair Prompt is included in Appendix A.

if not isinstance(g["options"], 1list) or len(g["options"]) != 3:

return "MCQ skal have pracis 3 svarmuligheder."

if g["answer_index"] not in [0, 1, 2]:

return "answer_index skal vaere 0, 1 eller 2."

correct_answer = norm_ws (str(g.get ("correct_answer", "")))
correct_option = norm ws (str(g["options"] [g["answer_index"]]))
if correct_option.lower () != correct_answer.lower () :

return "Den korrekte svarmulighed matcher ikke correct_answer."

Listing 6.5: Validation of answer option structure.

If the generated output does not follow the expected format, the system can use the Repair Prompt,
as seen below, to ask the LLM to return the quiz in valid JSON and keep the required fields.

Ret quizzen og returner KUN gyldig JSON.
Skriv ALT pd dansk.

Krav:

- Returner pracis {expected_count} spgrgsmal.
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- Brug eksemplerne kun som stil- og emneguide. Kopier dem ikke, og lav ikke
rene omformuleringer.

— Brug kun oplysninger fra materialet og de valgte sider.

- Hvert spegrgsmdl skal have precis 3 svarmuligheder.

- Der m& kun vere 1 korrekt svar.

— correct_answer skal vere pracis samme tekst som options[answer_index].

— Forkerte svar ma& ikke vere andre korrekte oplysninger fra materialet.

- Hvis et sporgsmdl bygger pa en liste, md de forkerte svar ikke vare andre
rigtige listepunkter.

- Sproget skal vare naturligt dansk for malgruppen.

— Behold schemaet med alle felter.

Listing 6.6: Repair prompt for correcting generated quiz output.

Code Snippet 6.6 shows part of the Direct Repair Prompt. The prompt is used when the generated
output needs to be corrected into valid JSON while keeping the same quiz requirements, such as
Danish language, exactly three answer options, one correct answer, and grounding in the selected

material.

After this, the Review Prompt is used to check the generated questions before they are shown to
the teacher. The prompt focuses more on question quality, language, grounding, and whether the
answer options make sense. Part of the Review Prompt is shown in Code Snippet 6.7. The full

prompt is included in Appendix A.

Tjek alle sporgsmidl for:

Er sproget passende til malgruppen?

Er sproget naturligt dansk uden engelske fyldord?
Er spgrgsmalet tydeligt?

Er der kun et korrekt svar?

Kommer det korrekte svar fra materialet?

Er de forkerte svar plausible men forkerte?

Er de forkerte svar opfundne og ikke andre rigtige punkter fra en liste?
Er sporgsmalet stottet af materialet?

Er der variation mellem emnerne?

Er forklaringen god og konkret?

Er spgrgsmalet for langt eller klodset formuleret?

Listing 6.7: Review-Prompt

Code Snippet 6.7 only depicts part of the 'Review Prompt’. The prompt asks the model to check
issues that were observed during the generation of every single generated question. Such as “is
the language naturally danish without english filler words?’, is there only one correct answer” and 'Is the
question too long or weirdly formulated’. This makes the review prompt part of the quality assurance

process before the teacher receives the quiz candidates.
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Although these steps improve the consistency and quality of the generated quiz candidates, they
do not guarantee that every question is completely suitable for the specific teaching situation. A
question can be structurally valid, grounded in the material, and linguistically acceptable, and
still be less useful in a particular lesson context. For that reason, the system includes teacher re-
view as a final quality step. The teacher is shown the generated quiz candidates and selects which
questions should be included in the final quiz. This keeps the teacher in control of the educational
content and makes the system a support tool rather than a fully automatic decision maker.

6.6 Age Adaptation

Age adaptation is handled in two parts of the system: in the prompt construction and in the fron-
tend quiz interaction. In the prompt construction, the selected age group is used to retrieve an
age profile. The age adaptation profiles were implemented to support Requirement R4 and R5,
which says that the system must support the four age groups used in the teaching program and
adapt the difficulty and language of the generated questions to the selected group. Instead of us-
ing one generic instruction such as “write for children”, the system uses a structured profile for
each age group. Each profile defines the expected language level, question style, answer-option
style, explanation style, difficulty rules, and word limits. These fields are inserted into the prompt
during generation. This means that the same PDF material can be transformed into different quiz
questions depending on whether the quiz is intended for younger children or older adolescents.

The age profiles are used together with manually written example questions. These examples
show the LLM what a suitable question can look like for a specific age group. For the youngest
group, the examples are shorter, more concrete, and use simpler wording. For the older groups,
the questions can contain more detailed explanations and more abstract understanding of asthma
management. Table 6.2 below shows the age adaptation profiles used in the prompt construction.
The Danish text in the table shows the instructions that are inserted into the prompts, while the left
column explains what each profile field controls during the generation. The age profiles shown in
Table 6.2 are inserted into several prompts, including the Main Question Generation Prompt, Direct
Question Generation Prompt, and Review Prompt, which are included in Appendix A.
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Profile field Group A Group B Group C Youth group
Label 6-8 ar 9-12 ar 13-15 ar 16-18 ar
Identifies the age
group used in the
prompt.
Material hint meget enkel og visuel bernevenlig astmaun- mellemtrin/teen- ungdoms astmaun-
Describes the type astmaundervisning dervisning astmaundervisning dervisning med mere
of teaching material fagligt niveau
the prompt should
expect.
Language level meget enkelt dansk enkelt og tydeligt Kklart og alders modent, direkte og
Defines the language dansk svarende dansk peedagogisk dansk
level the generated
question should use.
Question style — Brug meget korte — Sperg tydeligt og - Sporg bade om fakta - Brug naturligt ung-
Defines how ques- sporgsmal konkret og forstaelse domssprog uden at
tions should be for- - Brug konkrete ord - Brug korte seetninger - Fagord ma bruges, veere slangagtigt
mulated. - Undgé abstrakte —Man mé gerne om- hvis de er almindelige =~ - Sperg om bade fakta,
fagord skrive sveer tekst til i materialet arsag og betydning
- Sperg om en ting ad lettere dansk - Undga barnligt sprog - Fagord ma bruges,
gangen - Undgé unedigt — Sperg gerne om nar de findes i materi-
— Brug helst sporgsmal  teknisk sprog sammenhznge, men alet
med hvad, hvor, hold det tydeligt —Undga at lyde som
hvorndr eller hvem en quiz for sma bern
Option style —Svarmuligheder skal =~ — Svarmuligheder ma — Distraktorer mé veere - Svarmuligheder ma

Defines how answer
options and wrong
answers should be
written.

veere korte

— Svar ma ikke veere
for ens

— Forkerte svar skal
veere tydeligt forkerte,
men stadig passe til
emnet

- Undgé lange formu-
leringer

vaere lidt leengere end
for A

— Forkerte svar skal
vaere plausible men
klart forkerte

- Undgé at bruge
andre rigtige punkter
fra samme liste som
forkerte svar

lidt mere subtile

— Svar skal stadig veere
entydige

- Undga delvist kor-
rekte svar

veere mere nuancerede
— Forkerte svar skal
veere plausible, men
klart forkerte

—Undgé to neesten
rigtige svar

Explanation style
Defines how the

explanation after the

— Forklaringen skal
veere 1 kort seetning
- Brug enkelt og ven-

— Forklaringen skal
veere 1-2 korte seet-
ninger

— Forklaringen skal
veere kort og praecis
- Gerne 1-2 seetninger

— Forklar kort og
fagligt korrekt
—Hold forklaringen

correct answer should  ligt sprog — Forklar hvorfor det klar og preecis
be written. rigtige svar passer
Difficulty rules — Fokuser pa genk- — Fokuser pé forstdelse =~ — M4 gerne teste —Ma gerne teste mere
Defines what type of endelse frem for anal- af enkle drsager, symp-  forstdelse af behan- selvsteendig forstaelse
understanding the yse tomer, medicin og dling, triggere, kontrol ~ —Ma gerne sporge til
question should test. - Sperg om symp- hverdag og hverdag medicin, inhalation-
tomer, hvad man skal - Undga meget ab- —Ma gerne bruge lidt steknik, ansvar og akut
gore, og enkle fakta strakte eller indirekte flere fagudtryk end A héndtering
sporgsmal og B

Word limits

Defines how long the
generated questions
and answer options
are allowed to be.

Questions: max 12
words

Answer options: max 6
words

Questions: max 18
words

Answer options: max
10 words

Questions: max 22
words

Answer options: max
14 words

Questions: max 26
words

Answer options: max
18 words

Table 6.2: Age adaptation profile fields and their role in constraining the generated quiz

questions.
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Table 6.2 shows that the age adaptation is handled through the prompt, instead of making a
separate generation pipelines for each age group. The system uses the same PDF material and
the same JSON format for all age groups, but changes the prompt instructions depending on the
selected age profile. For example, Group A is guided toward short and concrete questions with
simple answer options, while Group C and the youth group allow more detailed wording and
specific terms. The age adaptation is therefore not handled by changing the PDF material itself,
but by changing how the system instructs the LLM to formulate questions from the same material.

The frontend adapts the quiz interaction to the selected age group. For Group A, which is the
youngest group, the answer options are shown with colored dots instead of A/B/C labels. The
colors are blue, green, and red. This design choice was based on the teachers requirement to make
the quiz easier to use as a shared and physical classroom activity, where children can respond by
holding up colored cards. For the older groups, the answer options are shown with the more tra-
ditional A/B/C labels. This format is more suitable for students who are older and can work with
a more standard quiz structure. The difference between colored dots and A/B/C labels allows the
same quiz system to support different age groups without changing the underlying quiz format.

The final quiz is designed as a shared classroom activity rather than an individual test. This
means that the participants do not have to select an answer directly in the interface. Instead, the
teacher can show the question and answer options to the group, let the students respond verbally
or physically, and then reveal the correct answer in the frontend. This supports R8 in Table 5.3 as
the teachers wanted the quiz to function as an interactive teaching activity rather than as individ-
ual assessment. The implementation handles age adaptation in two parts: one part in the prompt
and one part in the interface. The prompt controls the wording and difficulty of the generated
questions, while the interface controls how the answer options are shown during the classroom
activity.

6.7 Choice of LLM

For this prototype, the local Ollama framework was used to run the language model. At first
we tested the system with 11ama3.2:1latest through Ollama. During development, this was
replaced with qwen2.5: 7b-instruct, because Qwen produced better Danish wording and fol-
lowed the quiz format better in the final prototype. The model is used in the quiz generation
pipeline to generate additional quiz candidates from the selected PDF material, age profile, exam-
ple questions, keywords, and prompt rules Kumar 2024.
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6.8 Proof of Concept

The implemented system is intended as a step toward a usable product for the Asthma School.
However, within the time frame of this thesis, it functions as a proof-of-concept prototype. It im-
plements the central workflow and interaction design, but further development and testing are
needed before it can be implemented as a finished product.

Quiz

Upload en PDF Generer forslag Veelg spargsmal Start quizzen

Valgt quiz

Spergsmal 1 af 3

Hvad kan veere et tegn pa astma, nar du traekker vejret?

@ Du hoster

@ Dunyser
@ Du fér leengere har

Korrekt svar: @ Du hoster

Eksempelspgrgsmal baseret pa materialet.

Neeste

Figure 6.2: Quiz interface for Group A using colored answer dots.

The prototype demonstrates where the generated quiz candidates are reviewed and selected
by the teacher before being used in the final quiz. The generated quiz questions are represented
in a structured JSON format, which allows the frontend to display the question text, answer op-
tions, correct answer, and feedback in a consistent way. Figure 6.2 above and 6.3 below show the
age-specific answer display: colored dots for Group A and A/B/C answer options for the older
groups.
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Quiz
Upload en PDF - Generer forslag - Veelg spergsmal - Start quizzen

Vzelg spgrgsmal

Veelg de spergsmal, du vil have med i quizzen.
Der vises 5 ud af 5 gnskede spgrgsmal.
Quiztitel:

Quiz

Valgt: 3 / maks. 5

Hvilket tal skal du bruge efter tre pust i peak flowmeteret?

A) Det laveste tal

Fraveelg

B) Det hgjeste tal

Korrekt svar: B) Det hgjeste tal

o . . ”
Hvornar kan symptomer pa astma ofte blive vaerre? Fravesig

C) Det forste tal

A) Kun midt pa dagen
B) Om natten eller om morgenen
C) Kun nar man spiser

Korrekt svar: B) Om natten eller om morgenen

Figure 6.3: Quiz interface for older age groups using A/B/C answer options.
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7 Evaluation

In this chapter the usability test will be presented. The purpose of the test was to evaluate whether
the quiz generation workflow could be used by the teachers, and if the quiz candidates matched
their expectations in terms of teaching. The first section describes the test setup, and the two
scenarios used during the evaluation. Afterwards, the feedback from the teachers is presented
and discussed. Lastly, a generated quiz question is presented and compared with the relevant
PDF slide, to see how the system change the selected teaching material into a quiz question.

7.1 Usability Test

The usability testing was conducted as part of the third meeting with the teachers from the asthma
school at the university hospital of Aalborg, by creating two scenarios and make the teachers en-
act them. Their team consists of three teachers, all being nurses that signed up to do the asthma
education for children and adolescents. Through their work, they have extensive knowledge of
the medical content which includes the teaching materials used in the educational program.

A potential limitation of the testing and evaluation is the risk of participant bias. Since two of the
teachers has been involved throughout the development of the system, they might be more in-
clined to give positive feedback. However all three teachers participated in this session. The third
teacher had not previously been involved in the earlier meetings, which provided an additional
perspective during and after the usability tests were conducted. She contributed with construc-
tive criticism and identified some sources of error as well as all three teachers having ideas for

improvement.

The usability testing was conducted using a group member’s computer, while the other member
observed the session and documented the participants’ comments and feedback. The scenarios
are as follows:

Scenario 1

* Generate a quiz for the youngest team.

¢ Choose an amount of questions to be generated.

¢ Choose pages that match course 3.

¢ Choose the generated questions you deem fit for the quiz.

Scenario 2

* Generate a quiz for the oldest team.

¢ Choose an amount of questions to be generated.
¢ Choose pages that match course 2.

Page 24 of 50



Chapter 7

¢ Choose the generated questions you deem fit for the quiz.

Despite lacking some technological skill, the teachers were able to complete both scenarios
without much difficulty. They initially experienced some challenges using the computer, as they
were unfamiliar with with the Macbook operating system. However these issues did not prevent
them from completing the scenarios, and they successfully got the questions generated. Once
generated they viewed all the questions, answered them, checked if the correct answer matched
and if the questions aligned with the material, courses and age-group. Finally they chose the
questions they wanted for the final quiz.

7.1.1 Feedback

No audio recording were made during the third meeting, instead notes were taken throughout the
usability testing to document the teachers’ feedback. As a result, the findings presented are para-
phrased based on the participants’ responses, rather than direct quotation. In order to understand
the feedback better, we categorized them as: additional requests, functional issues/misunder-
standings, positive and negative feedback. With the negative feedback being in relation to the
questions, functions and the answers.

The usability test resulted in different types of feedback. Some feedback focused on the over-
all workflow and how the quiz could be used in teaching, while other feedback involved missing
functionality, question wording, and the relation between the generated questions and the teach-
ing material. The teachers found the workflow fitted well with their intention of using the quiz as
a group-based classroom activity. The teachers suggested several additions. During the first sce-
nario, they expressed that the color-based answer formats should be available to all age groups,
and not only the youngest group. This feedback was grounded in the realization of all the kinds
of activities that could be done with the colored answer options. They also suggested an option
to manually add their own questions, in case they felt that something was missing from the gen-
erated quiz. Finally, they wanted to be able to edit the quiz candidates, because some questions
were useful but needed changes in wording, or because the medical content in the teaching mate-
rial could be outdated.

The teachers also pointed out that questions about inhalers require particular attention. This
realization occurred when they noticed that the current material refers to inhalers by color, but
these colors changes with time. In order for the quiz to have constant relevancy with inhalers, the
teachers suggested that the questions regarding the inhalers refer to their function or name. They
also noted that some of the teaching material itself was a bit outdated, while this does not directly
coincide with our system, it still results in more questions being irrelevant for all the age groups.

There was a technical misunderstanding from the teachers side when the test was conducted.
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This misunderstanding regards the page range, they thought that it was based on the physical
book they provided us and not the PDF material that it is actually based on. While this could
give faulty results, it did not. The PDF material is based on the book and the pages are based on
the courses making them align surprisingly well, this misunderstanding was only noticed when
they mentioned the book and not the PDF material, but the generated questions still matched the
targeted age group and course number.

Overall, the teachers expressed an interest in using the system in practice if it were further de-
veloped and implemented. They particularly mentioned the ability to use it to support shared
classroom activity and adding a competitive element to the courses as a motivation for the chil-
dren and adolescents. This feedback supports and R8, by making the intended use of the system
a group-based activity rather than an individual test.

7.2 Comparison Between Generated Question and PDF Slide

Beside the usability test with the teachers, a generated quiz question was compared with the PDF
slide it was based on. The purpose of this comparison was to see how the system transformed
selected slide content into a quiz question. Figure 7.1 shows a generated question for Group C,
the question reads "'When can symptoms of Asthma often worsen” with the answers being: "A: Only at
midday’, 'B: during the night or morning” and 'C: Only when you are eating’ with the correct answer

being B.

Hvornar kan symptomer pa astma ofte blive vaerre?
A) Kun midt pa dagen

B) Om natten eller om morgenen

C) Kun nar man spiser

Korrekt svar: B) Om natten eller om morgenen

Figure 7.1: Quiz question for Group C

The chosen PDF slide page range is 1 - 10 for Group C, the picture below shows page 10.
The picture reads "Signs of Asthma’ and then lists different signs, one of them being 'Coughing or
wheezing during the night or morning’
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Tegn pa astma

Hoste

Bliver forpustet
Piber og hvaeser
Trykken i brystet

Hoster, piber eller hvaeser om natten og om
morgenen

Treet og uoplagt

Figure 7.2: PDF slide for Group C

Here it can be seen that the generated question above is based off the PDF inserted. The
incorrect answer options were not taken directly from the slide. They were generated by the LLM

as distractors, based on the prompt rules requiring plausible but clearly incorrect answer options.
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8 Discussion

This chapter discusses what the development and evaluation showed about Al-supported quiz
generation as a support tool for teachers. The focus is primarily on how the teachers responded
to the prototype, and what their feedback shows about the usefulness and limitations of the sys-
tem. The discussion first focuses on the teachers perspective and the need for teacher control
when using Al-generated quiz candidates. It then discusses the mismatch between the teachers
initial expectations and the feedback they were able to give after trying the prototype. Finally, the
findings are related to previous research, before the limitations of the project and the system are
discussed.

8.1 Teachers Perspective on AI-Supported Quiz Generation

The usability test showed that the teachers saw the quiz system as a tool they would like to use in
their teaching. However, their feedback also showed that the system would need some changes
before it could fully fit into their teaching sessions. They saw the potential of the quiz as an interac-
tive classroom activity, where the students could do it together rather than working individually.
This matches with the planned use of the system, since the goal was not to create an individual
test, but instead to support shared classroom participation. The teachers’ feedback mainly focused
on how the quiz could fit into their teaching practice. However, their feedback also showed that
the system would need some changes before it could fully fit into their teaching sessions. This
included the possibility of editing the generated quiz candidates and adding their own questions.
These points show that the usefulness of the system not only depends on whether it can generate
quiz questions, but also on whether the teacher can adapt the final questions before using the quiz
in class.

8.2 Teacher Control and the Limits of Automation

One of the results from the evaluation is that the system works better as a support tool rather
than as a fully automatic quiz generator. The teachers specifically wanted to be able to edit the
quiz candidates, because some of the questions could be useful while still needing some changes
in wording or content. They also wanted to be able to add their own questions, if they felt like
something important was missing from the generated quiz or just wanted to add some things.
This was especially clear in when it came to questions about inhalers. The teachers pointed out
that some of teaching material refers to inhalers by color, but these colors can change over time.
This means that a generated question can technically be grounded in the PDF material and at the
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same time still be less useful in practice, if the material itself is outdated. The teachers came up
with the suggestion that questions about inhalers should refer to their function or name instead
of color, but this would also be a limitation if the actual material refers to the inhalers by color.
This shows that grounding questions in the selected PDF material is a necessity, but not always
enough. The generated questions has to fit the teachers current knowledge, the teaching context,
and the way the content should be explained to the different age groups. This also shows why
validation alone is not able to solve all of the quality problems. The system can check whether
a question has the correct JSON structure, exactly three answer options, and one correct answer.
The review step can also check language, grounding, and if the distractors make sense. However,
a question can still be structurally valid and linguistically acceptable while being less suitable for
a specific lesson or age group. This means that the teacher review becomes a necessary part of the
system and an important part of the quality control.

8.3 Mismatch Between Initial Expectations and Teacher Feed-
back

The evaluation showed a clear mismatch between the teachers initial expectations and the feed-
back after the usability test. Before seeing the complete prototype, the teachers did not have any
specific expectations on how an Al-based quiz generation tool should work. Their main interest
was not exactly the technology itself, but the more on the possibility of getting a quiz that could
make their teaching more interactive. This is based on the fact that the teachers are not too familiar
with Al-based systems, and their general experience with digital quiz tools are very limited. This
made it difficult for them to give or formulate detailed requirements, and imagine possible system
features to be implemented, before they saw and tried the final prototype. During the usability
test, the teachers started to form more opinions about the system. For example, they said that the
colored answer options would be useful for all age groups, and not only the youngest group. This
is one of the comment that shows that their understanding of the system evolved while interact-
ing with it. The evaluation does not only test if the prototype could be used, but it also helped
the teachers understanding what kind of support they might actually want from a system like this.

At the same time, the teachers did not provide much detailed feedback on every part of the sys-
tem. On one hand, this could suggest that the overall workflow was understandable enough for
them to do the scenarios, and primarily focus on how the quiz could be used in practice. On the
other hand, it also limits what can be concluded from the evaluation, because the feedback does
not give a very detailed assessment. Due to this, the results should be seen as an indication of the
system’s potential usefulness, rather than a full validation of the prototype. This also points to a
limitation in the way we went about the evaluation. Since the teachers had very limited knowl-
edge of Al digital quiz generation and technology in general, it is a possibility that it was difficult
for them to give detailed feedback without more guidance from us. There could have been more
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support on our behalf by explaining the system in more general terms before the test, and by ask-
ing structured follow-up questions after the usability test. Doing a interview after the test, could
have helped the teachers to reflect on what they liked, what they found difficult, and what they
felt like was missing from the system.

8.4 Relation to Previous Research

The findings from the evaluation are similar to earlier work on automatic question generation.
In previous work, automatic question generation has also been shown to require human involve-
ment before generated questions can be used. For example, Mitkov, Ha, and Karamanis 2006.
tested generated questions with domain experts and test developers, focusing on criteria such
as relevance, readability, grammar, quality of distractors, semantics, and usability. Their work
showed that the best result was not full automation, but a semi-automatic system that supported
a workflow in which humans could still edit the generated questions.

This relates closely to the findings in this project. The teachers did not reject the idea of Al-
generated quiz questions, but their feedback showed that the generated output still needed hu-
man intervention. This was showcased through their wishes for editing questions, adding their
own questions, and adapting content to avoid outdated material. This supports the idea that Al-
generated quizzes should be treated as a semi-automatic tool for preparation rather than a fully
automatic quiz creator. This also aligns with Kasneci et al. 2023 where they argue that LLMs can
support teachers and generate material, but the output could have errors, bias or imprecise infor-
mation. But still work as a tool that can support teachers and lower their workload.

This also connects to the problem statement of the thesis. The system can support teachers to some
extent by transforming PDF-based teaching material into quiz candidates. However, the evalua-
tion shows that the support is limited by the need for teacher review and adaptation. The system
can reduce parts of the preparation work, but it cannot decide on its own whether a question is
pedagogically useful, medically updated, or appropriate for a specific teaching situation.

8.5 Limitations

There are several limitations to the project and the evaluation. First, the system was evaluated
with teachers, but not with the children and adolescents who would participate in the final quiz
activity if the system is implemented. This means that the evaluation can say something about
the teachers” experience with the workflow and generated quiz candidates, but not how students
would understand or respond to the questions during an actual lesson.

Second, the amount of feedback from the teachers was limited. The teachers were able to complete
the scenarios and discuss possible uses of the quiz, but they did not provide detailed feedback on
every part of the system. This limits how strongly the results can be generalized. The evaluation
should therefore be understood as an early indication of usefulness and limitations, rather than as
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a complete validation of the system.

Third, the quality of the generated questions depends on the quality of the teaching material.
Slide material often contains short text fragments, bullet points, and visual elements. Some slides
contain little extractable text, which can make generation less consistent. OCR was added to
process pages with limited text, but OCR also increased generation time and was therefore used
selectively. This means that image-heavy or visually structured slides remain a challenge for the
system.

Finally, the development process involved a trade-off between quality, speed, and cost. Since the
system was intended for a free educational context, local LLM models were more relevant than
paid API-based models. Smaller models were faster, but produced lower quality questions and
had more difficulty following the prompt format. The Qwen model produced better Danish word-
ing and followed the quiz structure more consistently, but it was slower during generation. From
our perspective as developers, question quality and assurance was more important than speed,
since a fast system would not be useful if the generated questions were confusing, badly worded,
or had multiple correct answers. However, this remains a limitation of the prototype, especially if
the system should be used in a course or lecture where generation time matters.

Overall, the discussion shows that the system has potential as a tool to support teachers, but
not as a fully automatic quiz generator. The teachers’ feedback supports the idea that Al can help
generate quiz candidates, with the requirement of teacher involvement to ensure the generated
questions are suitable for the intended learning context.
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9 Conclusion

This thesis investigated the following research question: To what extent can an LLM-based quiz gen-
eration system support teachers in preparing multiple-choice quiz exercises from PDF-based Teaching ma-
terial for shared classroom participation?

To explore this, a proof-of-concept prototype was developed and evaluated with teachers from
the Asthma School. The system showed that an LLM-based quiz generation pipeline can be used
to support teachers to some extent by transforming selected PDF-based teaching material into
multiple-choice quiz candidates. During the system development it became clear that the LLM
output needs structure around it in order to be useful. To make this happen the system combines
PDF text extraction, selective OCR, age adaptation, prompt rules, validation, review, and teacher

selection.

The evaluation showed that the teachers wanted to use the quiz system in their teaching, es-
pecially because it could support shared and interactive participation. At the same time, their
teedback during the evaluation showed that the system still needs teacher control. The teach-
ers wanted to be able to edit the generated quiz candidates and add their own questions. They
pointed out that the questions can be based on the PDF material while still needing changes before
use, which means that the system can reduce parts of the preparation work, but it can not replace
the teacher judgment and validation. This fits with previous research on automatic question gen-
eration, where the most useful approach is said to not be full automation, but a semi-automatic
workflow with humans being able to review and edit the generated questions. In this thesis, the
system should therefore be understood as a semi-automatic teacher support tool instead of a fully

automatic quiz generator.

The thesis also has limitations. The prototype was evaluated with teachers, but not with the
children and adolescents at the Asthma School. The teacher feedback was also limited. This could
very well be because the teachers had very limited experience with technology and Al In the fu-
ture a guided evaluation with structured interview questions could provide a deeper understand-
ing of what the teachers found useful, difficult, or missing. Overall, the thesis concludes that an
LLM-based quiz generation system can support teachers in preparing multiple-choice quiz exer-
cises from PDF-based teaching material, but only to an extent. The system can reduce parts of the
preparation work by generating quiz candidates and adapting them to age groups, but it cannot
replace the teacher review or the educational judgment. The system should therefore be under-
stood as a semi-automatic teacher-support tool, where Al helps create quiz candidates, while the
teacher remains responsible for selecting, adapting, and validating the final quiz content.
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A Appendix

Important: All excerpts in this appendix are copied verbatim from the source code. No prompt
wording, formatting, braces, variables, spelling, or profile rules have been rewritten.
Included source files: app/services/prompt_profiles.py and app/services/prompt_

builder.py

A.1 Age Adaptation Profiles

A.1.1 Full profile prompt

# app/services/prompt_profiles.py

AGE_GROUP_PROFILES = ({

"A" : {

"label": "6-8 a&r",

"material_hint": "meget enkel og visuel astmaundervisning",
"language_level": "meget enkelt dansk",

"question_style": [

"Brug meget korte spgrgsmal",

"Brug konkrete ord",

"Undga abstrakte fagord",

"Spegrg om én ting ad gangen",

"Brug helst spgrgsmdl med hvad, hvor, hvorndr eller hvem"
Iy

"option_style": [

"Svarmuligheder skal vare korte",

"Svar ma ikke vare for ens",

"Forkerte svar skal vere tydeligt forkerte, men stadig passe til emnet",
"Undga lange formuleringer"

1,

"explanation_style": [

"Forklaringen skal vare 1 kort sztning",

"Brug enkelt og venligt sprog"

1,

"difficulty_rules": [

"Fokusér pa genkendelse frem for analyse",

"Spgrg om symptomer, hvad man skal ggre, og enkle fakta"
1,
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"max_question_words": 12,

"max_option_words": 6

by

"B": {

"label": "9-12 ar",

"material_hint": "bgrnevenlig astmaundervisning",
"language_level": "enkelt og tydeligt dansk",

"question_style": [

"Spegrg tydeligt og konkret",

"Brug korte satninger",

"Man ma gerne omskrive sver tekst til lettere dansk",
"Undga ungdigt teknisk sprog"

I

"option_style": [

"Svarmuligheder m& vaere 1lidt l@&ngere end for A",
"Forkerte svar skal vaere plausible men klart forkerte",
"Undga at bruge andre rigtige punkter fra samme liste som forkerte
1,

"explanation_style": [

"Forklaringen skal vare 1-2 korte satninger",

"Forklar hvorfor det rigtige svar passer”

I

"difficulty_rules": [

svar"

"Fokusér pa forstdelse af enkle arsager, symptomer, medicin og hverdag",

"Undgd meget abstrakte eller indirekte spgrgsmal"
1,

"max_question_words": 18,

"max_option_words": 10

by

"C":

"label": "13-15 &r",

"material_hint": "mellemtrin/teen-astmaundervisning",
"language_level": "klart og alderssvarende dansk",

"question_style": [

"Sperg bade om fakta og forstaelse",

"Fagord m& bruges, hvis de er almindelige i materialet",
"Undga barnligt sprog",

"Sperg gerne om sammenhenge, men hold det tydeligt"
I

"option_style": [

"Distraktorer méd vere lidt mere subtile",

"Svar skal stadig vere entydige",

"Undga delvist korrekte svar"

I

"explanation_style": [
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"Forklaringen skal vare kort og precis",

"Gerne 1-2 s&tninger"

1,

"difficulty_rules": [

"Ma gerne teste forstdelse af behandling, triggere, kontrol og hverdag",
"M& gerne bruge lidt flere fagudtryk end A og B"

1,

"max_question_words": 22,

"max_option_words": 14

y

"UNG": {

"label": "16-18 ar",

"material_hint": "ungdomsastmaundervisning med mere fagligt niveau",
"language_level": "modent, direkte og pzdagogisk dansk",

"question_style": [

"Brug naturligt ungdomssprog uden at vere slangagtigt",
"Spgrg om bade fakta, a&rsag og betydning",

"Fagord m& bruges, nadr de findes i materialet",

"Undga at lyde som en quiz for sma bgrn"

1y

"option_style": [

"Svarmuligheder md vere mere nuancerede",

"Forkerte svar skal vere plausible, men klart forkerte",
"Undga to nasten rigtige svar"

1,

"explanation_style": [

"Forklar kort og fagligt korrekt",

"Hold forklaringen klar og pracis"

1y

"difficulty_rules": [

"M& gerne teste mere selvstendig forstaelse",

"M& gerne spgrge til medicin, inhalationsteknik, ansvar og akut handtering"
1,

"max_question_words": 26,

"max_option_words": 18

s

}

def get_profile(age_group: str) —-> dict:
return AGE_GROUP_PROFILES.get (age_group.upper (), AGE_GROUP_PROFILES["B"])
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A.2 Fact Extraction Prompts

A.2.1 Fact Extraction Prompt

def build_fact_extraction_prompt (material: str, params, max_facts: int = 18)

-> str:

profile = get_profile(params.age_group)

min_facts = min(max (5, getattr (params, "num_questions", 5)), max_facts)

return f"""

Du er underviser og faglig redaktor.

Skriv ALT pa dansk.
Returnér KUN gyldig JSON.

Malgruppe:

*

*

*

Hold: {params.age_group}
Alder: {profile["label"]}
Niveau: {profile["language_level"]}

Opgave:

*

*

*

Udtrek {min_facts}-{max_facts} korte facts, som kan bruges til quizspsrgsmal

Brug kun oplysninger fra materialet.
Returnér kun JSON.

Regler:

Brug kun oplysninger, som stdr i materialet eller tydeligt kan udledes
direkte af det.

Fakta skal vaere korte og konkrete.

Velg facts med variation fra forskellige emner.

Undga dubletter.

correct_answer skal vaere et konkret svar fra materialet.

Hvis et fact kommer fra en liste, skal list_group vere listens emne, fx "
tegn pa astma".

Hvis et fact ikke kommer fra en liste, skal list_group vere "".

topic skal vare kort, fx "symptomer", "medicin", "peakflowmeter" eller "reng

gring”.
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Schema:
{{
"facts": [

{{
"fact_id": 1,

"topic": "symptomer",

"list_group": "tegn pa astma",
"source_page": 4,

"fact": "Hoste kan vare et tegn pa astma.",
"correct_answer": "Hoste",

"importance": "high"

}}

]

}}

Materiale:

mmn

{material}

mmn

nwn .strip ()

A.2.2 Fact Repair Prompt

def build_fact_repair_prompt (model_output: str, max_facts: int = 18) -> str:

min_facts = min (8, max_facts)

return £"""

Du skal rette outputtet til gyldig JSON.

Returnér KUN ét JSON-objekt.
Ingen markdown.

Ingen tekst for eller efter JSON.
Skriv ALT pa dansk.

JSON skal fglge dette schema:
{{

"facts": [

{{

"fact_id": 1,

"topic": "kort emne",
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"list_group": "",

"source_page": O,

"fact": "kort faktum fra materialet",
"correct_answer": "kort korrekt svar",
"importance": "high"

1}

]

}}

Regler:

* Der skal vere mellem {min_facts} og {max_facts} facts, hvis outputtet
indeholder nok information.

x Behold kun facts, der allerede fremgdr af outputtet.

* Opfind ikke nye fakta.

* correct_answer skal vaere kort.

* importance skal vare "low", "medium" eller "high".
Output der skal rettes:

{model_output}
mnon ‘strip ()

A.3 Question Generation Prompts

A.3.1 Main Question Generation Prompt

def build_question_generation_prompt (material: str, facts_obj: dict, params,
n_candidates: int) -> str:

profile = get_profile(params.age_group)

facts_json = json.dumps (facts_obj, ensure_ascii=False, indent=2)

examples = _short_style_examples (params.age_group, params.page_from, params.
page_to)

keywords = _keywords (params.age_group, params.page_from, params.page_to)

return f£"""

Du er en dygtig quizforfatter for bgrn og unge.
Skriv ALT pa dansk.
Returnér KUN gyldig JSON.

Malgruppe:
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* Hold: {params.age_group}
* Alder: {profile["label"]}
* Niveau: {profile["language_level"]}

* Materialetype: {profile["material_ hint"]}

Krav til spgrgsmalsstil:

{_bullets(profile["question_style"])}

Krav til svarmuligheder:

{_bullets (profile["option_style"])}

Krav til forklaringer:

{_bullets(profile["explanation_style"])}

Sverhedsregler:
{_bullets(profile["difficulty_rules"])}

Stil-eksempler for denne aldersgruppe og de valgte sider:

{examples}

Nggleord fra eksemplerne i det valgte sideinterval:

{keywords}

Sadan bruger du eksemplerne:

* Brug dem kun til at forstd emner, ordvalg og aldersniveau.

+ Kopiér ikke eksempelspgrgsmalene.

+ Lav ikke rene omformuleringer af eksempelspgrgsmilene.

* Bland ikke dele fra flere eksempler sammen til et nyt spgrgsmal.

* Brug aldrig en forkert svarmulighed fra eksemplerne som korrekt svar.

x Brug kun nggleord, hvis de ogsd passer med materialet nedenfor.

Opgave:

x Lav precis {n_candidates} multiple choice-spgrgsmal.

+ Hvert spegrgsmdl skal have pracis 3 svarmuligheder.

+ Hvert spgrgsmdl skal bruge én valgt fact fra facts-listen.

* Det korrekte svar skal vare praecis samme tekst som correct_answer fra den
valgte fact.

* De to forkerte svar skal du selv opfinde.

* Der md kun vaere ét korrekt svar.

Regler for forkerte svar:
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* Forkerte svar ma ikke vare correct_answer fra andre facts.

«+ Forkerte svar ma ikke vare andre korrekte oplysninger fra materialet.

+ Hvis den valgte fact har list_group,

correct_answer fra samme list_group.

* Forkerte svar skal vaere plausible i emnet,

mad forkerte svar ikke vere

men klart forkerte.

* Brug aldrig "Alle ovenstaende", "Ingen af ovenstdende" eller "Ved ikke".

Regler for indhold:

*+ Brug kun facts-listen nedenfor som kilde til spe@rgsmdl og rigtige svar.

* Spergsmdlene ma ikke vare nasten ens.

*+ Spergsmdlene skal dekke forskellige emner.

» Brug forskellige source_fact_id til spgrgsmalene.

x Lav ikke to spgrgsmal om samme emne,

Regler for sprog:

* Sproget skal passe tydeligt til malgruppen.

samme fact eller samme pointe.

* Et spgrgsmdl méd hgjst vaere cirka {profile["max_qgquestion_words"]} ord.

* En svarmulighed md hgjst vaere cirka {profile["max_option_words"]} ord.

* Sp@rgsmalet skal vaere naturligt dansk og kunne l@ses hgjt for bern.

x Skriv spgrgsmdl som en dansk underviser ville sige dem hgjt.

* Brug ikke engelske fyldord eller maskinoversatte ord.

* Fagord fra PDF'en ma bruges, fx peakflowmeter,

materialet bruger.

* Brug aldrig ordet "astmatak". Brug

"astmaanfald",

hvis det er det ord

hvis det star i facts-

listen.
* Undgd maskinoversat dansk, fx "Hvad er en mal for...", "Hvad kan fgre til at
du skal bruge..." og "daglig rutine for".

Hvert sporgsmal skal ogsad have intern metadata:

* source_page
* source_fact_id
* topic

x list_group

* difficulty

* correct_answer

Returnér KUN dette schema:

{{

"quiz_title": "Spgrgsmalsforslag",
"questions": [

{{

"id": 1,
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"type" . "mcq",

"question": "spgrgsmal pa dansk",
"options": ["svar 1", "svar 2", "svar 3"],
"answer_index": O,

"correct_answer": "det korrekte svar fra den valgte fact",
"explanation": "kort forklaring pa dansk",
"source_page": 4,

"source_fact_id": 1,

"topic": "symptomer",

"list_group": "tegn pa astma",
"difficulty": "easy"

H}

]

H}

Facts:

{facts_json}

nwn .strip()

A.3.2 Direct Question Generation Prompt

def build_direct_question_generation_prompt (material: str, params,
n_candidates: int) -> str:

profile = get_profile(params.age_group)

examples = _short_style_examples (params.age_group, params.page_from, params.
page_to)

keywords = _keywords (params.age_group, params.page_from, params.page_to)

return f£"""

Du er en dygtig dansk quizforfatter for bgrn og unge.
Returnér KUN gyldig JSON.
Skriv ALT pa dansk.

Malgruppe:
* Hold: {params.age_group}
* Alder: {profile["label"]}

* Niveau: {profile["language_level"]}

Stil-eksempler for denne aldersgruppe og de valgte sider:

{examples}
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Nggleord fra eksemplerne i det valgte sideinterval:

{keywords}

Saddan bruger du eksemplerne:

Brug dem kun til at forstd emner, ordvalg og aldersniveau.
Kopiér ikke eksempelspgrgsmalene.
Lav ikke rene omformuleringer af eksempelsporgsmalene.

Brug kun nggleord, hvis de ogsd passer med materialet nedenfor.

Opgave:

Lav precis {n_candidates} multiple choice-sporgsmal ud fra materialet.

Hvert spegrgsmdl skal have prazcis 3 svarmuligheder.

Der m& kun vere 1 korrekt svar.

Det korrekte svar skal std i1 materialet eller vaere en kort, direkte
omskrivning af materialet.

De 2 forkerte svar skal du selv opfinde.

Det korrekte svar md ikke vere taget fra en forkert svarmulighed i
eksemplerne.

Regler for kvalitet:

*

Sperg kun om indhold, der star i de valgte sider i materialet.

source_page skal vere en af de [Side X]-markeringer, der findes i materialet

Spgrgsmdlene skal vere naturligt dansk og kunne l@ses hgjt for bgrn.

Sporg om én tydelig ting ad gangen.

Spergsmalene m& ikke vere nasten ens.

Brug forskellige emner fra materialet.

For Hold A og B skal spegrgsmdl handle om simple, konkrete ting barnet kan
genkende eller ggre.

For Hold A og B ma du ikke spwrge om lungeanatomi, sygdomstyper, alveoler,
alveolitis, inflammation, slimhinder eller muskler i1 luftvejene.

For Hold C md& du ikke spgrge om alveolitis.

Fagord fra PDF'en md bruges, fx peakflowmeter, hvis det er ordet i
materialet.

Brug ikke engelske fyldord eller maskinoversatte formuleringer.

Undgad "Hvilken af fglgende...", "Hvad er en médl for..." og "Hvad kan fgre
til at du skal bruge...".

Regler for svarmuligheder:

*

Forkerte svar ma ikke vare andre korrekte oplysninger fra materialet.
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Hvis materialet har en liste, ma kun ét punkt fra listen vare med som
korrekt svar.

De to forkerte svar skal vere plausible, men klart forkerte.

De to forkerte svar skal vere naturlige danske svar, ikke mzrkelige
maskinoversatte satninger.

Lav ikke brede spgrgsmal, hvis flere svarmuligheder kan vare rigtige.

Lav ikke spgrgsmal hvor flere svarmuligheder er samme type korrekt ting, fx
flere symptomer eller flere former for motion.

Brug aldrig "Alle ovenstdende", "Ingen af ovenstdende" eller "Ved ikke".

correct_answer skal vaere praecis samme tekst som den korrekte svarmulighed.

Schema:

{{

"quiz_title": "Spegrgsmdlsforslag",

"questions": [

{{

"i

d": 1,

"type" : "mcq",

"question": "spgrgsmadl pa dansk",

"options": ["svar 1", "svar 2", "svar 3"],

"answer_index": O,

"correct_answer": "svar 1",

"explanation": "kort forklaring pé& dansk",

"source_page": 4,

"source_fact_id": 1,

"topic": "kort emne",
"list_group": "",
"difficulty": "easy"
}}

1

H}

Materiale:

mmn

{material}

mnmn

nun .strip()
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A4 Supplement Prompt

A.4.1 Guided Single Supplement Prompt

def build_guided_single_supplement_prompt (
focus_point: str,
params,

existing_questions: list[dict],

rejection_notes: list[str] | None = None,

question_count: int = 1,

) —> str:

profile = get_profile(params.age_group)

examples = _short_style_examples (params.age_group, params.page_from, params.

page_to, limit=2)
existing_summary = [
str (question.get ("question”, "")).strip()
for question in existing_questions
if str(question.get ("question", "")).strip()
]1[:6]
used_answers = [
str (question.get ("correct_answer", "")).strip()
for question in existing_questions
if str(question.get ("correct_answer", "")).strip()
1[:8]

return f£"""

Kun gyldig JSON. Dansk.

Malgruppe: Hold {params.age_group}, {profile["label"]}. Niveau:

language_level"]}.

Gode eksempler pd stil:

{examples}

PDF-punkter du ma bruge:

{focus_point}

Lav precis {question_count} NYE quizsporgsmal.

Undgad disse spgrgsmal:

{Jjson.dumps (existing_summary, ensure_ascii=False)}

{profile["
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Brug ikke disse som korrekt svar igen:

{json.dumps (used_answers, ensure_ascii=False)}
Regler:

Et PDF-punkt per sp@rgsmil.

*

* Korrekt svar skal std i PDF-punktet. Byt ikke tal, tid, farve, temperatur
eller "skal/kan".

x Lav 2 forkerte svar selv. De skal have samme svarform som det korrekte svar.

* Hvis PDF-punktet har flere korrekte punkter, md de ikke bruges som 3
separate svarmuligheder. Saml dem i ét korrekt svar, eller velg et andet
spergsmal.

x Ved hvorfor-spgrgsmdal md forkerte svar ikke vere samme arsag med andre ord.

x Forkerte svar skal vere tet pa samme lille handling/valg, ikke tilfaldige
steder, udstyr eller emballage.

* Kun 1 svar ma vere korrekt.

x Kopiér ikke eksemplerne og lav ikke nasten samme sporgsmal.

x Skriv naturligt dansk til mdlgruppen. Brug kun danske ord, bortset fra
fagord der star i PDF-punktet.

* Svarmuligheder ma ikke blande dansk og engelsk.

x Lav rigtige sporgsmal, ikke bare PDF-satninger med spgrgsmalstegn.

* Ingen engelske fyldord, opfundne ord eller halve handlinger.

Schema:

{{"quiz_title":"Spgrgsmalsforslag", "questions":[{{"id":1, "type": "mcqg","

question":"spgrgsmal?", "options":["svar 1","svar 2", "svar 3"],"
answer_index":0, "correct_answer":"svar 1", "explanation":"kort forklaring",
"source_page":0, "source_fact_id":1, "topic":"kort emne","list_group":"","
difficulty":"easy"}}]}}

" ostrip ()

A.5 Repair and Review Prompts

A.5.1 Direct Repair Prompt

def build_direct_repair_prompt (quiz_obj: dict | None, raw_output: str,
material: str, params, expected_count: int) -> str:

profile = get_profile(params.age_group)

quiz_json = json.dumps (quiz_obj, ensure_ascii=False, indent=2) if quiz_obj

else raw_output

examples _style_examples (params.age_group, params.page_from, params.page_to)

keywords _keywords (params.age_group, params.page_from, params.page_to)
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return """

Ret quizzen og returnér KUN gyldig JSON.
Skriv ALT pa dansk.

Malgruppe:

* Alder: {profile["label"]}
* Niveau: {profile["language_level"]}

Stil-eksempler for denne aldersgruppe og de valgte sider:

{examples}

Nggleord fra eksemplerne i det valgte sideinterval:

{keywords}

Krav:

* Returnér precis {expected_count} spgrgsmal.

* Brug eksemplerne kun som stil- og emneguide. Kopiér dem ikke, og lav ikke
rene omformuleringer.

* Brug kun oplysninger fra materialet og de valgte sider.

*+ Hvert spgrgsmdl skal have pracis 3 svarmuligheder.

x Der ma kun vere 1 korrekt svar.

x correct_answer skal vere pracis samme tekst som options[answer_index].

+* Forkerte svar ma ikke vare andre korrekte oplysninger fra materialet.

+ Hvis et sporgsmdl bygger pa en liste, mad de forkerte svar ikke vere andre
rigtige listepunkter.

x Sproget skal vere naturligt dansk for malgruppen.

Behold schemaet med alle felter.

*

Quiz/output der skal rettes:

{quiz_Jjson}

Materiale:

mmnmn

{material}

mmn

mnmn .Strip()
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A.5.2 Review Prompt

def build_review_prompt (quiz_obj: dict, material: str, params, expected_count:
int, facts_obj: dict | None = None) -> str:

profile = get_profile(params.age_group)

quiz_json = json.dumps (quiz_obj, ensure_ascii=False, indent=2)

facts_json = json.dumps (facts_obj or {}, ensure_ascii=False, indent=2)
examples = _style_examples (params.age_group, params.page_from, params.page_to)
return f£"""

Du er kvalitetskontrol for quizsposrgsmal.
Skriv ALT pa dansk.
Returnér KUN gyldig JSON.

Malgruppe:

* Hold: {params.age_group}
* Alder: {profile["label"]}

* Niveau: {profile["language_level"]}

Stil-eksempler for denne aldersgruppe og de valgte sider:

{examples}

Tjek alle spgrgsmal for:

+ Er sproget passende til mdlgruppen?

x Er sproget naturligt dansk uden engelske fyldord?
* Er spgrgsmalet tydeligt?

x Er der kun ét korrekt svar?

* Kommer det korrekte svar fra materialet?

* Er de forkerte svar plausible men forkerte?

* Er de forkerte svar opfundne og ikke andre rigtige punkter fra en liste?
x Er spgrgsmalet stgttet af materialet?

* Er der variation mellem emnerne?

* Er forklaringen god og konkret?

x Er spgrgsmalet for langt eller klodset formuleret?

Regler:
*+ Returnér mindst {expected_count} spgrgsmal, hvis materialet rakker til det.

x Fjern kun spgrgsmdl, hvis de er ugyldige eller dubletter.

* Omskriv darlige sporgsmal.
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+ Erstat dubletter med nye spgrgsmal fra andre facts i materialet.

* Sgrg for at hver options—-liste har precis 1 korrekt svar og 2 forkerte svar.

* Det korrekte svar skal matche correct_answer fra den valgte fact.

x Hvis flere options er rigtige ifslge materialet, skal sporgsmdlet omskrives.

* Hvis en fact har list_group, md forkerte svar ikke vare andre correct_answer
fra samme list_group.

* Behold metadatafelterne.

* Returnér kun gyldig JSON.

Schema:

{{

"quiz_title": "Spgrgsmadlsforslag",
"questions": [

{{

"id": 1,

"type": "mcqg",

"question": "spegrgsmdl pa dansk",
"options": ["svar 1", "svar 2", "svar 3"],
"answer_index": O,

"correct_answer": "det korrekte svar fra materialet",
"explanation": "kort forklaring pa dansk",
"source_page": 4,

"source_fact_id": 1,

"topic": "symptomer",

"list_group": "tegn pa astma",
"difficulty": "easy"

b}
]
b}

Quiz der skal gennemgds:

{quiz_json}

Facts:

{facts_json}

Materiale:

mmnmn

{material}

mmn

mnmn .Strip()
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