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by Barbara Geyer, Rita Stampfl and Elisabeth Hauser
(University of Applied Sciences Burgenland)

It is becoming increasingly important to integrate educa-
tional chatbots, particularly those that use Socratic meth-
ods. The development of Large Language Models such as
GPT-4 have made it possible to create more nuanced and
interactive conversations, enabling chatbots to support
more complex learning processes and provide person-
alised learning experiences. Two examples of chatbots
that use Socratic methods to help students understand
and learn the Scrum framework are the Scrum Tutor and
the Scrum Assistant. These tutors were developed using
GPTs and were evaluated through controlled testing and
user feedback to ensure technical functionality and didac-
tic effectiveness. The Socratic teaching method encour-
ages critical thinking and self-reflection among learners,
making it an effective approach for developing educa-
tional chatbots that actively involve students in the learn-
ing process.

Chatbots, particularly those created for educational purposes,
are becoming more and more significant in the rapidly chang-
ing world of education. This trend accompanied by the wide
availability of Large Language Models (LLMs) like
ChatGPT, particularly the ability to create GPTs without pro-
gramming experience, creates new possibilities for integrat-
ing chatbots into learning environments. GPTs are customised
versions of ChatGPT that can be created for specific purposes
to assist users with tasks and share these customisations with
other users [L1]. However, to ensure that these chatbots act
not only as question-and-answer machines but also as intelli-
gent tutors, it is important to instruct them accordingly. As
demonstrated in this article, this can be accomplished with
Socratic methods and Socratic educational chatbots for
Scrum.

The Socratic teaching method was named after ancient Greek
philosopher Socrates. Using a dialogue approach, the teacher
asks questions to promote critical thinking and self-reflection
among learners. According to Delic and Becirovi¢ [1] this
method does not simply provide answers, but encourages
learners to find solutions themselves. The Socratic teaching
method can also be used to develop chatbots that actively en-
gage students in the learning process and stimulate self-re-
flection.

Since the 1960s, chatbots have been a part of the education
sector, evolving from simple answering devices to sophisti-
cated teaching assistants. Kuhail et al. [2] described the evo-
lution of this technology, from teaching to interactive agents.
According to them, the majority of chatbots have thus far
used chatbot-driven conversation to guide users through pre-
structured dialogues (flow-based), whereas a minority
(11.11%) have relied on user-driven conversation in which
learners control the interaction through Al-supported re-
sponses.
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The development of LLMs, such as GPT, has fundamentally
changed the capabilities of educational chatbots and encour-
aged a move towards user-driven conversation chatbots.
Chatbots can now have more complex and engaging conver-
sations than ever before thanks to these sophisticated models,
which go far beyond preprogrammed responses. Chang [3] in-
troduced the Socratic method based on GPT-3. These
“Socratic chatbots” use targeted questions to promote critical
thinking and self-learning instead of providing direct an-
swers. This creates a dialogue-oriented learning approach that
expands chatbots’ ability to support complex learning
processes and enables personal learning experiences. Socratic
educational chatbots can be implemented more readily due to
the capabilities of GPT-4 and the ease with which GPTs can
be created [L1].

Against this background, the advancements described by
Chang [3] serve as the foundation for a new generation of ed-
ucational chatbots. With the extended capacity of GPT-4 and
the ease with which customised GPTs [L1] can now be cre-
ated, Socratic educational chatbots can now be realised more
efficiently. This makes it possible to create instructional re-
sources that support learning and critical thinking in addition
to offering solutions. When developing tutors, the initial
focus was on identifying the learning objectives and
analysing the needs of the target group. Based on this, a di-
dactic concept was designed that integrates the Socratic
method as the core of learning interaction, with a focus on the
development of questioning strategies that promote critical
thinking and autonomous learning. The prompts were newly
developed but inspired by the prompt examples of Chang [3],
Hardman [L2], and Smith [L3].

The purpose of the Scrum Tutor is to provide process- and un-
derstanding-oriented instruction to students who have never
worked with Scrum before. Instead of providing direct an-

@ Scrum Tutor -

o You

Could you give me examples of Serum roles?

&8 ScrumTutor
In Scrum, there are three primary roles that form the core team. Let's explore them, but instead of
just listing them, I'd like you ta think about the unique functions each might serve in a Scrum team.

Here are some clues:

The Visionary: This role is responsible for defining the product vision and ensuring the team
works on the right tasks at the right time. Can you guess which role this might be?

The Facllitator: This role focuses on guiding the Scrum team through the Scrum processes,
removing obstacles, and ensuring effective communication. Which role do you think fits this
description?

The Executor: Members in this role are the ones who do the actual work of developing the
product. They are skilled in various areas and collaborate to create the product increments. Can

you identify this role?

What do you think these roles are in Scrum terminology?

swers, the tutor asks specific questions that encourage users
to think about and critically question the Scrum framework’s
principles. This not only promotes understanding of the topic,
but also trains analytical thinking and problem-solving skills.

On the other hand, the Scrum Learning Assistant uses a more
all-encompassing approach that is adaptable to various learn-
ing levels and not tailored to a specific target group. The as-
sistant supports learners in expanding their knowledge
through interactive and user-oriented conversations in which
they actively take control of their learning process. With the
help of dynamically generated questions that build on users’
previous answers, the Scrum Learning Assistant creates a per-
sonalised learning experience that encourages independence.
Figure 1 shows an example of a dialogue with both the Scrum
Tutor and the Scrum Learning Assistant.

The prototypes of these tutors were created using the GPTs in
GPT-4 and evaluated in various test phases. Initial testing was
conducted in a controlled environment to verify the technical
and didactic effectiveness. User feedback was collected to
measure the quality of interaction and learning success. This
feedback was crucial for iterative adjustments to both the tar-
get group approach and functional design of chatbots.
Ongoing tests and adjustments served to increase the effec-
tiveness of tutors and ensure a personalised learning experi-
ence that actively supports users in their learning processes.

Both examples demonstrate how the application of the
Socratic method in chatbots simulates a dialogue between
teachers and learners that goes beyond the mere retrieval of
information and supports the development of a sound under-
standing of the subject matter.

Sal Kahn impressively described how Khan Academy and
OpenAl were working together to create a Socratic chatbot

L & ScrumLearning Assistent -

@ ScrumLeaming Assistent

Of course, let's delve into some specific examples for each of the primary roles within the Scrum
framework:
1. Product Owner:
* Example: Alex, a product manager with a strong vision for the product, who prioritizes the
Product Backlog to ensure that the team is working on features that deliver the most value to

the customers. Alex regularly interacts with stakeholders to gather feedback and adjust the
product roadmap accordingly.
Scrum Master:

* Example: Jordan, who has a deep understanding of Scrum practices and pninciples. Jordan's

role is to coach the Development Team, the Product Owner, and the organization on the Scrum

process. Jordan facilitates Scrum events, helps remave impediments that the Development
Team faces, and ensures that the team is functioning effectively.

Development Team

* Example: A group of five professionals, including software engineers, a UX designer, and a QA

tester. They wark collaboratively and are cross-functional, meaning they have all the
necessary skills to produce a complete increment of the product. Each member contributes
differently, for example, Sam focuses on backend development, while Jamie handies the
frontend part, and Taylor is responsible for ensuring the product's user experience is top

notch.

In these examples, each role has distinct responsibilities, but they all work closely together,
guided by the principles of Serum, to achieve the project's goals. How do these examples align

with your understanding or experience of Scrum roles?

Figure 1: Dialogue with the Scrum Tutor and the Scrum Learning Assistant.
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for mathematics in his TED Talk [L4]. This case study ex-
plains how educational institutions with limited resources can
nevertheless apply this strategy by using GPTs based on GPT-
4. In the master’s degree programme in e-learning and knowl-
edge management, we will also teach students how to create
Socratic educational chatbots in the coming summer semester
[L5]. The integration of the Socratic method into teaching
transforms these chatbots into core components of modern
educational strategies.

Links:
[L1] https://openai.com/blog/introducing-gpts |
[L2] hitps://kwz.me/hAL

[L3] https://kwz.me/hAl |
[L4] https://www.youtube.com/watch?v=hJP5GgnTrNo |
|L5] https://kwz.me/hAp .
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