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Main theme(s): usage and design strategy

Type of contribution & main idea
In response to the widespread use of Al for
writing tasks, we propose an Al-based tool
named MAIKE, designed to support students
in improving their argumentative essays by
both scaffolding and critically challenging
their thinking.

The Al tool's key characteristics

Cognition

. 9
prompting reflection and analysis; encourages resilience
and independent reasonin

- Pedagogically grounded design: Based on constructivist
principles and scaffolding; adapts to student’s level;

9

effort; reframes struggle as meaningful engagement:
fosters retention and intellectual growth.

Agency.

+ Autonomous thinking: Mitigates overreliance on Al
positions chatbot as a partner in inquiry; fosters.
autonomy and metacognitive awareness.

- Mitigation of knowledge homogenization: Encourages
diverse perspectives and original thinking; prevents

g

Emotion

e = confidence, and ownership of reasoning.
inadequacy reduces impostor syndrome, and
mmgat:s feelings of inadequacy.

Ethics

data security and foster safe exploration.

- Equity
Local deployment reduces financial and technical bariers,
supporting inclusive access
- Fairness: Socratic questioning minimizes
d

over information delivery.

What you would like to discuss

1. Having a critical perspective of potential challenges and
alls of both the theoretical frameworks and the
implementation proposal.

How people use and
interact with the AT
tool for a specific
activity (first column)
and what outcomes
this provides,
enables, or leads to
(second and third
column).

Interaction & outcomes

The ‘objective’ quality
of the process and
the outcomes - i.e.
what makes them
‘good' or desirable
(e.g. critical thinking,

Target domain(s;

Interaction design/usage strategy

—The system uses a dual-pane interface:
(1) Atext editor it the students essay (eft and (2)a
chatbot window (right)

~ Students submit the essay prompt and their response,
after which MAIKE analyzes the text, segments i nto
claims, premises, and rebutals, and provides quality scores
for each component along with an overal assessment.

argumentative essay, education, IB high school

Intermediary task outcomes

~Through dialogue with MAIKE, students are
encouraged to reflect on their arguments, feel
intellectually challenged yet guided, and gain a
clearer understanding of their reasoning and
limitations.

~ Key intermediary outcomes include (1)
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through Socratic.style dialogue: posing targeted criical
el n

structure,
of weak or laims,

lection,
encourage deeper cognitive engagement with their
arguments.

~This human-computer design (featuring (1) a separation
text editor and dialogue interface and (2)a chatbo that

built 1o introduce desirable difficulties.

and (3) deeper cognitive engagement, which
together support more purposeful essay revision.

construct confidence in students' own logical and critical

i qua\lty of these outcomes depends on the relevance
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(onsequzm\y it supports student agency, deliberative
thinking, and writing choces.

new
insights, learning).

Objective value

How the process of
using the AI tool and
its outcomes is
experienced by users
(e.g. how they
experience the
cognitive work they
are doing).

Perceived value & UX

What would you like to take away from the workshop?

reflection.

People who perceive Al a5 diminishing their cognitive

. the accuracy of argument

the dialogue.
~These outcomes can be evaluated through essay-based
assessment, including argument mining, argument-level
and overall quality assessment.

~ People are more likely to perceive MAIKE as

agency, wauld see the opportunity of using MAIKE.
~ In constrast, those who are less inclined to consider
other perspectives or are comfortable with A replacing
their cognition and decision making, would find it more
challenging to adopt MAKE.

~ Possible assessments:

(1) Usability and user satisfaction assessments;

(2) Analys's of dialogue with MAIKE and measures of essay
improvement;

(3) Semi-structured interviews and qualitative feedback

the essay assessment component is
fair and meaningful to them, and when the
dialogue achieves an appropriate balance of
friction, challenge, scaffolding, and guidance,
while minimizing frustration o feelings of being
judged.

~If this calibration is misaligned, students may
struggle to benefit from these intermediate
outcomes.

1. Receive feedback on MAIKE's design and evaluation strateges. o (T ) O PO (G B A,
2. Gain new insights for refining the prototype and study design.

Cognitive 'target(s)": reasoning, critical thinking, learner agency

Final task outcomes
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is more purposeful, and does not undermine theirselfefficacy. Inthe.
long term, ths approach may also influence how they interact with
other Al systems.

Ultimatel, students would develop an habit of independent
thinking, gain new insights into their topics, experience a sense of
agency, and come to enjoy deeper reflective engagement.

~The development of autonomy of thought s a
valuable and universal skill: with the potential
not only to enhance academic performance but
also to prepare the students for real-world
contexts.

~On an other hand, a modification of the way to
interact with other Al could reduce AI potential
or hidden harms (cognitive offloading, impostor
syndrom, ..)

- By definition, a Socratic dialogue is designed to
question viewpoints and beliefs while helping
students construct knowledge from their own
perspective.

~As a result, it may not be visible to students that
MAIKE is guiding them toward these learning
outcomes.

Key references (e.g. of main theories, empirical evidence, measurement methods etc.)
Pérez-Ortiz,J. A, Kaser, T., & Oliver, N. (2026). Beyond Holistic Scores:

Automatic Trait-Based Quality Scoring of Essays.

How do people’s goals 'interact with'
the Al tool's goals? Is there a tension?

- MAIKE requires students to think critically, invest
effort, reconsider their own reasoning, and remain
open to alternative perspectives.

~Tension may arise when students are unwilling to
revise their viewpoints or engage in deeper
discussion with MAIKE.

- They may also feel annoned or frustrated when
interactiong with a chatbot that does not simply
agree with them.

~That is why itis essential to have MAIKE providing
support, guidance and gentle pushes, rather than
excessive challenge. Like this, it encourages
reflection while maintaining student
engagement.
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How do you expect people to continue
using this Al tool?

—As described in the other boxes, Maike may produce
very substantial and valuable long-term effects.

~However, realizing these benefits requires sustained
and regular use.

~Consequently,if we expect students to keep on using
the system, MAIKE must be a satisfying experience:
an appealing design and interface, polished
interactions, and simple, intuitive workflows.

How to proceed with this work/idea?

explicit student personalisation within MAIKE's modules.
~ Specifically, (1) individual differences concerning openness,

ing in education: Favero, L, Pérez-Ortiz, | A, Kiser, T, & Olvr, N, (2025). Loveraging Smal LLMs for Argument Mining in Educ

- Argument mi creatiity,and curiosity; (2) writing level,proficiency and specific
P i mwema"ygrcu"ded ways to evaluate 3. Learn about methods for assessing critical thinking and socratic 5 f g IR

TR —— impact. Argument Component Classification, and Assessment. arXiy arXiv:2502.14389.

At s ety - Critical n generation: Favero, L, Frases, D., Pérez-Ortiz,J. A, & Kaser, T. (2025, July). ELLIS Alicante at CQs-Gen 2025: Winning the critical suseptbliylevl and () arecablenssare el to consiuce
4. Connect with potential collaborators for future TFT projects. citical auestion/generation et e ases Do e ez Ot T g R st o] ENRCKAET elade Sources ofinterperson

SN GG, a"" '“""”9 i B b thinking questions shared task: LLM-based question generation and selection. In Proceedings of the 12th Argument mining Workshop (pp. 322-331). npoya SO jonalyariahl

3. Explore collaboration opportunities arising from new dits
ideas to assess the essays and potential additional

applications to MAIKE,

- Socratic chatbot: Favero, L., Pérez-Ortiz, J. A, Kaser, T., & Oliver, N. (2024, October). Enhancing critical thinking in education by means of a Socratic

abilty to deliver the intended outcomes.
chatbot. In International workshop on Al in education and educational research (pp. 17-32). Cham: Springer Nature Switzerland.



