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Abstract

AT chatbots are increasingly being used in education
due to their accessibility and seemingly vast knowl-
edge about the world. However, they often provide
direct answers to students’ queries which hinders the
development of analytical and reasoning skills. The
Socratic method, with its emphasis on guided discov-
ery through questioning, offers a powerful pedagogi-
cal alternative, but effectively replicating this method
in AT requires substantial high-quality training data,
which is currently scarce. This paper introduces
a pipeline for generating Socratic Student-Teacher
dialogues, addressing this critical data bottleneck.
The pipeline produces diverse, persona-driven inter-
actions, creating a resource for training educational
LLMs. Furthermore, a Judge model capable of eval-
uating the Socraticness of dialogues is selected. It
can be utilized as an automated evaluation tool for
benchmarking and optimizing LLMs for this special-
ized task. It contributes to the ongoing effort to de-
velop effective Al tutors by helping to generate qual-
ity datasets for fine-tuning.

1 Introduction

Students increasingly rely on Al chatbots like Chat-
GPT, Claude, and Google Gemini to support their
education [9]. These tools hold significant promise
for enhancing learning by clarifying concepts and an-
swering queries. While they have undeniable bene-
fits, such as accessibility, availability, and ease of use,
they also exhibit significant limitations when applied
in educational contexts. First, they can present in-
correct or misleading information in a confident and
polished manner, making it difficult for users to dis-
cern inaccuracies [I2]. Second, these tools typically
provide direct answers to students’ questions, bypass-
ing opportunities for students to engage in deeper re-
flection, develop critical thinking skills, and gain a
comprehensive understanding of the subject matter.

The Socratic Teaching Method involves an open
dialogue between a teacher and a student, where the
teacher avoids directly lecturing or providing answers.
Instead, the teacher guides the student’s exploration
through carefully posed questions designed to chal-
lenge assumptions and nurture critical thinking [7]. A
successful Socratic lesson engages all participants in
a respectful and collaborative environment, encour-
aging diverse perspectives while fostering a thorough
understanding of the topic. Teachers employing this
method must possess patience, active listening skills,
and the ability to create a safe and intellectually stim-
ulating atmosphere.

Example of Socratic Teaching

Student: Why do crabs walk sideways? Is it
because they can only look from side to side?
Teacher: Interesting thought! However,
crabs actually have good vision in multiple di-
rections. What do you observe about the way
a crab’s legs are positioned?

Replicating the Socratic method in Al-powered tu-
tors holds potential for improving learning outcomes.
By adopting a Socratic teaching style, LLMs can bet-
ter mimic the role of a real classroom teacher, actively
guiding students and promoting their participation
in the reasoning process. This approach aligns with
established pedagogical principles that emphasize ac-
tive problem-solving for mastery of concepts. How-
ever, a major obstacle is the scarcity of high-quality
training data for developing such models [5][8]. Gen-
erating effective Socratic Al requires datasets that
capture the dynamics of these complex, multi-turn
interactions.

To address this challenge, this paper introduces a
data generation pipeline to create Student-Teacher
interactions. This can be used for training edu-
cational LLMs which follow the Socratic teaching
method. After outlining the method for generation,
it identifies the LLM that best behaves in a Socratic



manner from a selection of candidates. Through
these, it intends to contribute to future development
of educational Socratic Al tools.

Code available at https://github.com/SemereW
ubshet/socratic_mcts.

2 Related Work

In recent years, researchers have explored the cre-
ation and utilization of datasets made up of edu-
cational dialogues. These datasets, comprising pre-
defined interactions between teachers/tutors and stu-
dents, serve multiple purposes. They provide valu-
able training data for developing and fine-tuning ed-
ucational AI models and offer benchmark datasets
for evaluating the performance of these systems. Tu-
torCha{[T] is one of such datasets published in 2024.
It includes 78,000 student-teacher dialogues on scien-
tific topics, where the average conversation contains
1,800 words over 15 turns of exchange. It was used to
fine-tune Llemma models for improved performance
[3].
MathDial’] is a dataset of nearly 3,000 teacher-
student dialogues grounded in multi-step math rea-
soning problems, where conversations average 17.3
words per utterance. It was published in 2023 and
has been used to fine-tune LLMs to be more effective
tutors [6]. SocraticMATH is a dataset published in
2024 which contains nearly 7,000 Socratic-style con-
versations covering math knowledge at the primary
school level [4]. Conversations within the dataset av-
erage 4.95 turns and 86.49 words per utterance.

Others have also explored how the Socratic teach-
ing method could be incorporated into LLMs to en-
hance student learning and critical thinking. Recent
work has shown that fine-tuning LLMs using Direct
Preference Optimization can effectively align these
models with the principles of the Socratic teaching
method. These fine-tuned models show improvement
in adhering to Socratic guidelines. These efforts align
with the broader aim of producing better Al tools for
education [IJ.

To develop LearnLM, a model fine-tuned for ed-
ucational tasks, Google addressed the scarcity of
high-quality educational data by creating a combined
human-synthetic dataset. Recognizing the limita-
tions of existing human tutoring data (small size, un-
even quality, language-learning focus), they employed
several generation techniques. These included adapt-

L Available at https://huggingface.co/datasets/prince
ton-nlp/TutorChat

ZAvailable at https://huggingface.co/datasets/eth-nlp
ed/mathdial

ing the GSM8k math dataset into learner-tutor dia-
logues. They also used Generative Al role-play and
created ”golden conversations” authored by educa-
tors. This diverse approach enabled the creation of a
robust training dataset for LearnL.M [5][8].

3 Generating Student-Teacher
Interactions

This section details the pipeline for synthesizing So-
cratic dialogues between a teacher and a student. The
conversations are started by a student who asks an
initial question to which the teacher gives a Socratic
reply. The conversation carries on until the student’s
question has been adequately answered or until a pre-
defined maximum number of exchanges is reached.
By structuring interactions around real-world stu-
dent behaviors, such as misconceptions, tangential
inquiries, and varied learning styles, we produce nu-
anced dialogues that reflect authentic pedagogical dy-
namics. Each conversation in this dataset contains:

e Source Content: A passage of text from which
the student asks a question.

e Initial Question: The initial question the stu-
dent poses the teacher.

e Main Topics: A list of relevant topics which a
teacher must cover for a successful Socratic con-
versation.

e Interaction Type: The type of question the
student asks.

e Student Type: The type of student engaged in
conversation.

e Chat History: The exchanges between the stu-
dent and the teacher.

While the dataset was constructed with the in-
tention of representing Socratic conversations, it is
important to note that not all generated dialogues
fully adhere to the principles of the Socratic teach-
ing method. Hence the need to evaluate the resulting
dialogues for adherence to Socratic principleﬂ

Below, we describe each component of the pipeline,
beginning with its overarching architecture in Figure
and proceeding to implementation specifics.

3Dataset available at https://github.com/SemereWubshet
/socratic_mcts/blob/main/datasets/student-teacher-int
eraction. json.
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Figure 1: Pipeline for Generating and Assessing Educational Socratic Dialogue

3.1 Seed Dataset

The Simple Wikipedia dataset is a clean and small
subset of the larger Wikipedia dataset and contains
articles written in simplified English [II]. A random
passage from a random page is utilized a source for
basing the conversation. The source content is pro-
cessed through mistral-nemo:12b-instruct-2407-fp16
Hmodel (hereafter referred to as mistral-nemo-12b)
to generate an initial student question which will be
the start of the Student-Teacher interaction. This
LLM is instructed to act as a student who reads the
source content asks a concise question pertaining it.
This initial student question can be of one of two in-
teraction types. The first type is a general question
about the main topic that aims to emulate the kinds
of inquiries real students pose when they are unfamil-
iar with a subject and it is outlined in Appendix 3.4}
For example, if the source content describes Rayleigh
scattering, a general question can be ”Why is the sky
blue?”

The second type of question is a misleading ques-
tion that contains an incorrect or false claim. This
question type is intentionally crafted to test the
Teacher model’s ability to identify misconceptions
and guide the student toward the correct understand-
ing without outright dismissing the question. It is
also outlined in Appendix Misleading questions
often arise in real-world learning scenarios when stu-
dents have partially understood a topic or have been
influenced by incorrect information. This mirrors a
common challenge in education, where teachers must
strike a balance between correcting misconceptions
and promoting a student’s curiosity and confidence.

Accompanying each initial question, the mistral-
nemo-12b model also generates a corresponding list
of key topics relevant to the source content. The four

4Model available at https://huggingface.co/mistralai
/Mistral-Nemo-Instruct-2407

elements, namely the list of relevant topics, source
content, initial question, and interaction type, are
packaged together under a seed object. This process
is repeated to create a collection of these seed objects,
which are stored and prepared for use in subsequent
stages of the methodology.

3.2 Student Model

The Socratic conversations dataset aims to provide
a well-made and structured collection of Student-
Teacher interactions. It is impractical to create one
with real students, therefore, a LLM is used in their
place. The mistral-nemo-12b model was selected to
power the Student model. The Student model re-
ceives a seed object from the seed collection and pro-
cesses its system prompt along with the list of main
topics and the chat history. The initial question from
the seed is passed untouched to the teacher at the be-
ginning of the conversation. However, in subsequent
turns, the chat history is taken into account by the
Student model as it generates responses.

Perfect Student

Student: ”Why do some animals hibernate?”
Teacher: ”What challenges do these animals
face during certain times of the year?”
Student: "Right, so food and warmth be-
come scarce in winter. Hibernation is a way
to conserve energy when those resources aren’t
readily available. It’s like a deep sleep where
their metabolism slows way down, so they
don’t need as much food or warmth to sur-
vive until things get better.”

The first naive implementation involved instruct-
ing the LLM to behave as a student. However, this
produces a perfect student with vast and unrealis-
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tic knowledge who does not need a teacher. The
Student-Teacher interactions did not reflect real-life
conversations at all because the student had perfect
answers to all the teacher’s questions as shown in the
example above.

Real students possess varying educational and
mental capacities which necessitates building per-
sonas to capture their differences. This was replicated
in the Student model through the inclusion of seven
distinct student types. Each Student model has a
random student type which represents a complex per-
sona with a particular mix of strengths, weaknesses,
and characteristics. While not derived from a formal
methodology, these personas were developed to rep-
resent a broad spectrum of student behaviors. By
embedding the student type into the system prompt,
the model adjusts its responses to align with the char-
acteristics of the assigned student type.

Types of Student Persona

e You are a student who grasps and applies
concepts effortlessly across domains. How-
ever, you tend to disengage or prematurely
conclude discussions when the topic doesn’t
feel intellectually challenging or novel.

e You are a student who is highly inquisitive
and learns quickly, but your curiosity often
leads you down tangential paths, making it
difficult to stay focused on the core topic.

e You are a student who is enthusiastic but
easily distracted by unrelated ideas or stim-
uli. You need reminders to focus on the
main learning objective.

e You are a student who learns quickly and
has a tendency to overestimate your under-
standing, occasionally dismissing important
foundational concepts or alternative per-
spectives.

e You are a student who processes informa-
tion quickly but occasionally jumps to in-
correct conclusions, sometimes due to over-
looking nuance or failing to verify assump-
tions.

e You are a student who learns best with clear
examples, analogies, and plenty of patience,
especially when dealing with abstract con-
cepts. Once you understand, you retain
knowledge deeply.

e You are a student who is enthusiastic and
eager to learn, but you find it challenging to
develop independent critical thinking skills
and rely heavily on guidance or structure.

Additionally, the Student model had to determine
on each of its turns whether the initial question had
been adequately answered. If the exchanged satisfied
the Student model, the conversation would end af-
ter it thanked its teacher. If not, the Student would
generate a follow-up response and continue the di-
alogue. This simulates real-world conversations be-
tween a student and a teacher as a student typically
disengages once the initial questions has been ade-
quately addressed.

3.3 Teacher Model

As the other half of Student-Teacher interactions, the
Teacher model was made to guide students towards
deeper understanding of a topic through engaging
conversations without providing direct answers. It
aimed to stimulate the student’s curiosity by breaking
down complex ideas into sub-problems and offering
incremental hints. It was powered by mistral-nemo-
12b which only received its system prompt and the
chat history to generate the teacher’s reply.

The first implementations of the Teacher model, in
which it was simply told to behave like a Socratic
teacher, produced long and convoluted replies with
multiple questions for the student. It also had a
tendency to ask irrelevant questions well outside the
scope of the student’s initial question. They went
against core Socratic teaching principles and had to
be corrected. Through multiple iterations of its sys-
tem prompt, the teacher’s performance increased. A
clear example was included within the system prompt
to show a concrete realization of the desired Socratic
teaching principles. The final teacher system prompt
is given in Appendix [8:2]

Example of Socratic Exchange

Student: 'Hi there, I've been thinking about
the text we read on mathematical creativity
and aesthetics. It mentions that some math-
ematicians view their work as solving puzzles
or even finding art in proofs, like Hardy’s 'A
Mathematician’s Apology’. But what if we
consider mathematics more like storytelling?
Couldn’t the search for patterns, the building
of arguments, and the resolution of problems
be seen as crafting a narrative? I'd love to
hear your thoughts on this perspective.
Teacher: How would considering mathemat-
ical reasoning as a form of creative writing
change our understanding of the role of imag-
ination in mathematics?




The example above demonstrates the Teacher
model’s use of an open-ended question that directly
engages with the student’s input and prompts further
reflection. An iterative refinement process, involving
both prompt engineering and manual evaluation, was
crucial in developing a Teacher model that effectively
embodies the principles of Socratic pedagogy.

4 Selecting a Judge Model

To accurately determine which model is best suited
as a judge for evaluating Socratic interactions, it is
necessary to validate candidate Judge models against
a reliable ground truth. This process begins by gen-
erating a dataset of student-teacher interactions us-
ing the previously described pipeline and manually
labeling these interactions according to established
Socratic criteria. The manually labeled dataset then
serves as the baseline for evaluating and comparing
Judge model performance.

4.1 Manual Assessment

A total of 50 conversations were generated and sub-
sequently evaluated. The human and Al assessments
were based on the same criteria for Socraticness.
These criteria can be interpreted differently and in-
deed they are. Assessments differ between two LLMs,
between two humans, and between a human and an
LLM. Nevertheless, these criteria were defined to con-
fine subjectivity. These criteria are:

e Topic Coverage: Were all main topics thoroughly
addressed?

e Socratic Adherence: Did the teacher follow So-
cratic teaching principles?

e Student Understanding: Did the student demon-
strate a deep understanding of the subject?

e Main Question: Was the student able to answer
the original question?

The ground truth assessment is performed by the
author according to the established criteria ﬂ This
was a labor-intensive task that is subjective and open
to the assessor’s biases. The main challenge during
this section was in categorizing conversations that ex-
hibited some characteristics of Socratic dialogue but
did not fully adhere to all the established principles.

5Manually labeled dataset available at https://github.c
om/SemereWubshet/socratic_mcts/blob/main/datasets/huma
n-rated-socratic.json

Of the 50 conversations assessed, only 17 (34%)
met the criteria as fully Socratic. The most fre-
quently occurring reason for these failures was insuf-
ficient coverage of the main topics provided. Many
conversations, while demonstrating some elements of
Socratic questioning, tended to focus disproportion-
ately one aspect of the topic, neglecting other key
areas that should have been explored. This often re-
sulted in a shallow or incomplete understanding of
the topic as a whole, failing to meet the requirement
for comprehensive coverage.

The other significant reason for conversations not
meeting the Socratic criteria was that the teacher or
Student model sometimes deviated from the intended
scope of the conversation, venturing into tangential
or unrelated topics. This issue, while less frequent,
also detracted from the quality of the Socratic di-
alogue by disrupting the focused exploration of the
main themes.

4.2 Judge Model

The Judge model is tasked with evaluating the So-
craticness of Student-Teacher dialogues. Its core
function is to make an accept/reject decision, provid-
ing an automated assessment that can be compared
against the human ground truth. It can be powered
by any model to perform its evaluations. This allows
us to evaluate the performance of different LLMs as
Socratic judges. This automated evaluation is essen-
tial for scaling up the analysis and for future devel-
opment of improved educational Socratic Al

The challenge during this phase was to produce
a system prompt for adequate performance of the
Judge. The llama3.3:70b model was selected to power
the Judge as the performance of the system prompt
was evaluated. Early attempts produced overly le-
nient assessments which demonstrated the need for
more structured guidance in the system prompt. The
final prompt was restrictive enough to repress pass-
ing semi-Socratic interactions. The process involved
clearly separating the model’s role, Socratic teach-
ing principles, and evaluation criteria in the system
prompts while incorporating examples of success and
failure [2].

Cohen’s Kappa, k, was used as the primary met-
ric to compare the LLM’s assessments against the
human-generated ground truth. It is a statistical
measure of inter-rater reliability that assesses the
agreement between two assessors who make categori-
cal judgments. It is particularly suitable for our task
as it accounts for the possibility of agreement occur-
ring by chance. It corrects against random agree-
ments which is important for the imbalanced binary
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classification dataset.
Cohen’s Kappa is defined as:

K&:po_pe
1_pe

Where p, represents the observed proportion of
agreement between the two raters, and p. represents
the expected proportion of agreement due to chance.

Four candidates were considered to power the
Judge model. These were gpt-4o, llama3.3:70b,
mistral-nemo-12b , and phi-4. Each LLM was tasked
with evaluating the full dataset of 50 generated con-
versations as either ”Socratic” or "not Socratic.” All
LLMs were provided with the same prompts, based
on the criteria outlined in the previous section. These
LLMs inherently have different capabilities which
give them their own strengths and weaknesses. How-
ever, when tasked with assessing the Socraticness of
a conversation, their performance revealed significant
limitations. The results of this evaluation are pre-
sented in Table [Il

Judge Model Cohen’s Kappa (k)
llama3.3:70b 0.46
gpt-4o 0.23
phi-d 0.20
mistral-nemo-12b 0.05

Table 1: Evaluation of LLM Judges Compared to
Human Ground Truth

It was observed that llama3.3:70b was the best
model with Cohen’s Kappa score of 0.46, indicating
moderate agreement. Its confusion matrix is below in
Table [2l The discrepancy between human and LLM
predictions came from the nature of Socratic teach-
ing principles which require careful interpretation of
concepts such as encouraging a “deep understanding”
or asking “thought-provoking questions.”

Model Predictions | Socratic | Non-Socratic
Positive 13 9
Negative 4 24

Table 2: Llamad3.3:70b Confusion Matrix

Furthermore, Student-Teacher interactions that
were only semi-Socratic (falling somewhere between
guided learning and direct instruction) proved par-
ticularly challenging for the models to evaluate ac-
curately. The LLMs tend to be overly lenient with
these types of conversations. As a result, conversa-
tions where the teacher focused on only one area of
the overall topic without exploring the rest were still

marked as a success. This behavior highlighted the
models’ struggle to enforce strict standards.

These results suggest that while some LLMs show a
degree of alignment with human judgment in assess-
ing Socratic dialogue, there’s still room for improve-
ment. Further investigation is needed to understand
the specific aspects of Socratic teaching that these
models struggle to capture. It’s also worth noting
that the human assessment itself is subjective and
potentially prone to bias, which also contributes to
the observed discrepancies.

5 Experimental Settings

This section details the experimental setup used to
evaluate and compare the Socratic teaching capabil-
ities of different LLMs. The candidates chosen to
power the Teacher model are llama3.3:70b, mistral-
nemo-12B; gpt-4o, and socratic-llm (a fine-tuned ver-
sion of phi-3-mini-instruct made to follow the So-
cratic method [1]).

To achieve this, 200 Socratic conversations were
generated for each of the four LLMs using the estab-
lished pipeline El To ensure a fair comparison, all
LLMs interacted with the same seed dataset, with
topics randomly sampled from the Simple Wikipedia
dataset. In each conversation, the teacher LLM in-
teracted with a Student model powered by mistral-
nemo-12b. The Student model is randomly assigned a
persona to ensure balanced representation of the dif-
ferent student types. Hence the LLMs’ performance
across a range of conversational scenarios and learn-
ing styles could be evaluated. The resulting conversa-
tions were then evaluated by the chosen Judge model,
llamag3.3:70b. The top-performing teacher was deter-
mined by the percentage of truly Socratic conversa-
tions.

6 Results

Table [3| presents the results of the Socratic bench-
mark, showing the percentage of generated conversa-
tions classified as Socratic by the llama3.3:70b Judge
model for each benchmarked LLM.

Llama3.3:70b demonstrates the strongest Socratic
teaching capabilities, achieving the highest percent-
age of Socratic conversations (62%). However, it is
important to acknowledge the potential bias intro-
duced by using the same LLM judge and a teacher
candidate. It has been noted by researchers that

6Socratic conversations available at https://github.com/S
emereWubshet/socratic_mcts/tree/main/datasets/benchmar
k-evaluations.
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LLM % Socratic Conversations
llama3.3:70b 62%
gpt-4o 57%
mistral-nemo-12b 46%
socratic-1lm 40%

Table 3: Percentage of Successful Socratic Conversa-
tions

LLMs can sometimes favor their own generated con-
tent [I0]. Socratic-llm has the lowest performance,
but it may be attributed to its smaller size (only 3.8
billion parameters) compared to the others.

7 Conclusion

A pipeline for generating Socratic Student-Teacher
interactions and selecting the best Judge model were
presented m These were used to benchmark the So-
cratic teaching capabilities of four LLMs. While the
experiment suggests llama3.3:70b performs the best,
this result is not definitively conclusive. This high-
lights a key limitation of the research that the evalua-
tion relies on a single LLM judge, llama3.3:70b, which
exhibits only moderate agreement with human eval-
uators. Moreover, there is a potential self-preference
bias inherent in using the same LLM to power the
Judge and Teacher models.

Future work could explore multi-judge evaluation
to better align with human evaluations as well as
mitigating the self-preference bias. Furthermore,
the generated conversations, refined by the improved
Judge, could be used to create larger dataset of So-
cratic interactions, which could then be used to fine-
tune future models. By advancing both the genera-
tion and evaluation of teacher-student dialogues, this
research supports creating training data that will in
turn support future research in Socratic Al systems.
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8 Appendix

8.1 Student Prompt

System Prompt for Student Model

# Instructions

{STUDENT_TYPE}

Continue the conversation with a teacher by making concise replies. Thank the teacher and end the
conversation if you explored all the topics you expected to learn. If explicitly asked about the subject
you are trying to learn, provide a hint to the teacher on the direction you expect to develop your
learning.

# Output Format Your evaluation must be a JSON with the following format. Do not output opening
or closing statements, only the JSON. ?answer”: ”(a concise response to the teacher)”, ”end”: (true
if you comprehensively explored all the main topics, false otherwise)

# (Example of general question follows)

# (Example of question with a misleading claim follows)

8.2 Teacher Prompt

System Prompt for Teacher Model

# Instructions

You are a Socratic tutor. Use the following principles in responding to students:

- Ask thought-provoking, open-ended questions that challenge students’ preconceptions and encourage
them to engage in deeper reflection and critical thinking.

- Facilitate open and respectful dialogue among students, creating an environment where diverse
viewpoints are valued and students feel comfortable sharing their ideas.

- Actively listen to students’ responses, paying careful attention to their underlying thought processes
and making a genuine effort to understand their perspectives.

- Guide students in their exploration of topics by encouraging them to discover answers independently,
rather than providing direct answers, to enhance their reasoning and analytical skills.

- Promote critical thinking by encouraging students to question assumptions, evaluate evidence, and
consider alternative viewpoints in order to arrive at well-reasoned conclusions.

- Demonstrate humility by acknowledging your own limitations and uncertainties, modeling a growth
mindset and exemplifying the value of lifelong learning.

- Keep interactions short, limiting yourself to one question at a time and to concise explanations.
-If the student signals that he understood the topic, and that is indeed the case, ask him if he is
interested into delving even deeper into the subject. However, if you believe that the student has not
yet fully understood the topic, explain yourself and ask a thought-provoking question to probe the
flaws in his understanding.

You are provided conversation between a teacher (assistant) and a student (user) sometimes preceded
by a text on a specific topic. Generate an answer to the last student’s line.

# Example

# Chat history

Student: T have to calculate the square of the binomial (a + b)?.

Teacher: I'd be happy to help you! Can you walk me through your solution?

Student: Yes. I think (a + b)? = a2 + b2

OUTPUT:

That’s almost correct, but it’s missing an important term. Can you try to calculate (a + b) * (a +
b) using the distributive property of multiplication?




8.3 Judge Prompt

System Prompt for Judge Model

# Role

You are a judge evaluating the quality of Socratic interactions between a teacher and a student. You
will be provided with:

The complete conversation between the teacher and the student.

A list of main points the teacher must address to thoroughly explore the topic.

Your task is to assess whether the teacher adhered to the Socratic method and guided the student to
a deep understanding of the completely all the main topic.

# Socratic Principles The teacher must:

Ask open-ended, thought-provoking questions that challenge the student’s thinking.
Comprehensively cover all the main topics provided.

Actively engage with the student’s responses, adapting questions as needed.

Provide clear, concise guidance and model intellectual humility.

Progress iteratively, breaking down complex topics into manageable parts.

The teacher must not:

Only superficially cover any main topic.

Miss any of the provided main topics.

Provide straightforward answers without encouraging reflection.
Present only one perspective.

Ignore or dismiss the student’s input.

Use convoluted or overly complex explanations.

Go off-topic from the main initial question.

# Evaluation Criteria

Your judgment must consider:

Topic Coverage — Were all main topics thoroughly addressed? This is the most important criteria.
Socratic Adherence — Did the teacher follow the Socratic principles and the main topics?

Student Understanding — Did the student demonstrate a deep understanding of the main topics?

# Important Notes

If the teacher did not cover any of the main points given, be very critical and the teacher has failed.
If the teacher fixates on one or two main points while disregarding the others, be very critical and
the teacher has failed.

If the teacher performed very well on the other criteria and covered almost all of the main topics
given, the teacher has succeeded.

# (Example of a successful Socratic conversation)
# (Example of an unsuccessful Socratic conversation)
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8.4 Seed Prompt

Prompt for Generating Seeds

# Instructions

You are a student trying to gain more understanding on a class topic. In particular, you read a
textbook passage and are about to interact with a teacher. Produce a short description of the main
topics you want to cover (up to three), your question, and what would be the corresponding answer
you are seeking to achieve.

The question must be short, concise and hint about the main topics, but without disclosing what
are the main topic to the teacher. It is his job to figure out what you are trying to learn and adapt
accordingly to your goals. {interaction_type}

# Output Format

Your evaluation must be a JSON with the following format. Do not output opening or closing
statements, only the JSON.

{{?main_topics”: ”(a description on what are the main topics you are seeking to learn - up to five
points)”, ”question”: ”(the opening question)” }}

# Example

{context}

OUTPUT: {{”main_topics”: ”{main_topics}”, ”question”: ”{question}”}}

The interaction_type, which determines the nature of the initial student question, can be one of the
following:

e General Questions: ”Ask a general question about the main topic.”

e Misleading Questions: ” Ask a misleading question about the topic containing a wrong claim.”

8.5 Persona Types

Types of Student Persona

e You are a student who grasps and applies concepts effortlessly across domains. However, you
tend to disengage or prematurely conclude discussions when the topic doesn’t feel intellectually
challenging or novel.

e You are a student who is highly inquisitive and learns quickly, but your curiosity often leads you
down tangential paths, making it difficult to stay focused on the core topic.

e You are a student who is enthusiastic but easily distracted by unrelated ideas or stimuli. You
need reminders to focus on the main learning objective.

e You are a student who learns quickly and has a tendency to overestimate your understanding,
occasionally dismissing important foundational concepts or alternative perspectives.

e You are a student who processes information quickly but occasionally jumps to incorrect conclu-
sions, sometimes due to overlooking nuance or failing to verify assumptions.

e You are a student who learns best with clear examples, analogies, and plenty of patience, espe-
cially when dealing with abstract concepts. Once you understand, you retain knowledge deeply.

e You are a student who is enthusiastic and eager to learn, but you find it challenging to develop
independent critical thinking skills and rely heavily on guidance or structure.
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