
We compare three trace formats in an AI interface:
C1 Answer- only: final answer only.
C2 Full traces: show traces first; final answer revealed 
only after clicking a “Final Answer” button.
C3 Summary trace: summary of reasoning + final 
answer.
The intended TfT strategy is to treat traces as cues that 
support evaluation and self- monitoring, not just 
explanation.

Self- confidence and confidence in the AI's output 
per item.
Perceived usefulness / coherence of reasoning 
traces (trace conditions).
User comments on the reasoning/answer.

Full traces can create the wrong kind of friction: 
more text, more time, split attention, without 
better evaluation.
Summary traces would aim for cognitive support: 
enough explanations without overload.
The friction added at C2 (“Final Answer” button) is 
a small friction point: it can create a pause where 
users form a tentative judgment before being 
exposed (and achored) to the model’s conclusion.
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Interaction design/usage strategy Intermediary task outcomes

Better metacognitive monitoring and engagement 
with AI.
- friction in condition 2 is meant to force a moment 
of independent thinking;
- lower overestimation / better alignment between 
perceived and achieved performance;
- (ideally) better sensitivity: confidence follows 
correctness;

Achieved performance (0–10 correct).
Perceived performance.
Overestimation (perceived – achieved).
Additional measurements we are collecting: 
- workload (NASA- TLX)
- trust
- usability/UX (SUS/UEQ- S)

Final task outcomes

Calibrated reliance in the AI, not only higher task 
performance.
Lower overestimation: better alignment between 
perceived and achieved performance.
Preliminary results point to:
- achieved performance differs by format;
- perceived performance does not;
- overestimation differs across formats;

Users may feel:
C2: slower but more reflective (“I had to think 
before clicking”).
C3: helpful and manageable (“enough 
explainability to think and answer quickly”).
C1: fast but less supportive (“nothing to evaluate, 
just an answer”).
Potential downside: full traces can feel 
overwhelming; summaries can feel “missing 
information.”

User preference:
Summaries of reasoning traces are likely more 
sustainable than showing the full reasoning traces.
A “good experience” is one where users feel 
supported without cognitive overload, and where 
the friction they encounter feels helpful (supports 
checking), not just verbose.

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).
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The 'objective' quality 
of the process and 
the outcomes – i.e. 
what makes them 
'good' or desirable 
(e.g. critical thinking, 
understanding, new 
insights, learning).

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

See traces as an opportunity for metacognitive 
support, not just AI explanations (not only obtain 
higher accuracy, but better self- calibration).
Friction included in condition 2 is meant to force a 
moment of independent thinking before the user 
being exposed to the model's output.

Explaining Too Much? How Large Language Model Reasoning Traces Shape Metacognition in Human–AI Interaction

Main theme(s): Target domain(s): Cognitive 'target(s)':

Type of contribution & main idea
The effect of reasoning traces on decision- making is 
unclear (they might not contribute to "better 
transparency"). In our study, trace format affect 
achieved performance and overestimation. This 
suggests traces can shape performance without improving 
self- monitoring. Interfaces should be designed and 
evaluated as TfTs that aim to improve calibration, not only 
performance.

The AI tool's key characteristics
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What you would like to discuss

When do reasoning traces might harm metacognition?
What would a “good” trace format that supports 
evaluation?
How should TfTs balance good experience with the 
friction required for cognitive engagement?
What measures best capture “thinking better” (beyond  
accuracy)?

How do you expect people to continue 
using this AI tool?

Users will likely adopt the trace formats that “feel 
helpful” with minimal effort. The summary format is 
more sustainable than full traces, as it requires less 
effort.
Continued use depends on whether traces consistently 
provide value without increasing overload.
Ideally, the traces would match the user needs and task 
difficulty.

How to proceed with this work/idea?

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

Short- term goal (user goal): get the right answer fast; 
feel confident and reduce effort

Long- term goal (user goal): understand their own 
reasoning limits; learn and build better judgment about 
when to trust AI.

AI tool goal: produce coherent, fluent, convincing 
outputs (and, with traces, coherent justifications).

Tension: traces can make the system feel more 
transparent and trustworthy, but that same fluency can 
inflate subjective understanding and shit reliance on 
the AI, even when it doesn’t improve task accuracy. This 
creates a calibration gap (and the “wrong friction” 
problem).

dTfT Outcomes: Definition and Measurement & TfT Experience and Adoption Reasoning and decision- making Metacognitive monitoring and regulation; reasoning, critical thinking

Next, we will complete the preregistered analyses and  
iterate on trace- based interface designs that explicitly 
support second- order processes rather than adding  
verbosity.
(i) evaluate traces using calibration outcomes (not only 
accuracy);
(ii) favor structured summaries over long descriptions;
(iii) introduce reflection checkpoints (e.g., estimate 
accuracy before accepting outputs);
(iv) use deliberate, targeted friction that supports 
verification rather than overload;

We implemented three interface conditions 
that varied the form of reasoning traces. Each 
problem appeared on the left- hand side of the 
screen, while an AI interface (GPT-5 or gpt- 
oss-20b, depending on condition) was 
displayed on the right

In C1 (Answer- only), participants were only 
presented with the model’s final answer. 

In C2 (Full reasoning traces), the model’s 
reasoning traces were shown after each user 
prompt; once shown, a "Final Answer'' button 
appeared, requiring participants to actively 
choose whether to reveal the model’s final 
answer or proceed without it. 
This workflow was designed to elicit a tentative 
answer from the participant before exposing 
them to the AI’s final answer, thereby 
encouraging independent reasoning before 
model influence.  

In C3 (Summary), participants were presented 
with a summary of the reasoning traces 
followed by the model’s final answer.

Discuss on a metacognitive interaction model as a starting point for 
developing principles for interfaces that support metacognition, not only 
task performance.

Task / Stimulus
(e.g., logical reasoning 

item)

Task Outcome
(correct / incorrect)

Human

Second- order processes (metacognitive regulation)

User Prompt Output AnswerAI Internal 
Reasoning

First- order processes (while doing the task)

First- Order Cognition
(solve, decide, respond)  Answer

Metacognitive Monitor 
and ControlHow to use AI

Produce

AI AI output

Monitor AI outputs
(output quality and

plausibility)

Metacognitive interaction model for AI- assisted reasoning. First- order processes (task execution) transform stimuli into answers and outcomes. AI outputs 
(generated from user prompts) can feed into the user’s answer. Second- order processes (metacognitive regulation) monitor and control both how to use AI 
and monitoring AI outputs (output quality and plausibility), thereby shaping whether users accept, verify, or override AI assistance. Reasoning traces 
change the cues available to monitoring and can therefore shift reliance and calibration.


