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Artificial Metacognition: A Philosophical Study

What is this dissertation about?

My dissertation examines the conceptual and theoretical
foundations of an emerging branch within cognitively-inspired
artificial intelligence: artificial metacognition.

Here, the core aim is to achieve the creation of Al systems that
possess metacognitive capacities.

Foundational challenges and philosophical controversies

The study of artificial metacognition faces the following general

and specific challenges:

v General to all cognitive capacitates: It is unclear whether
cognitive capacities can be realized by silicon-based
hardware. Some argue they may be unique to living, carbon-
based organisms.

v General to all cognitive capacitates: It is unclear whether
cognitive language may be applied meaningfully to Al. There
is a risk that such language yields purely metaphorical or
nonsensical statements.

v' Specific to metacognition: Cognitive science lacks consensus
on what metacognition is. Its nature, components, and
function(s) are all under debate.

v' Specific to metacognition in Al: There is no consensus on
what would count as a metacognitive artificial system,
should metacognition ever be realized in a silicon-based
system.
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Why has metacognition been deemed appealing?

Interest on metacognition in Al stems from the belief that
metacognitive capacities are instrumental for enhancing
current Al systems, particularly for:
v’ Better failure detection - By enabling self-diagnosis and
detection of anomalies within the system's own behavior.
v’ More refined decision-making = Deciding when to use a
“slow” problem-solving system (based on reasoning and
the search of optimal solutions) or a “fast” one (based only
on past experience).
v' Enhanced reliability -> enabling systems to
reliability scores to human decision-makers.
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Key insights from the dissertation

The Big Picture:

[ argue that artificial metacognition sits at the crossroads of cognitive science,
comparative cognition, and Al, requiring a particular fine-tuning of conceptual
tools to shift from the study of biological to silicon-based cognition.

Paper 1 - Success conditions for artificial metacognition:

[ argue that an artificial system only counts as metacognitive if it realizes
features that constitute metacognition as unveiled or discovered by science.
Paper 2- Mapping realization strategies in cognitively inspired Al:

[ distinguish multiple design strategies to realize cognitive capacitates in
cognitively inspired Al and propose a matrix to clarify them. helps avoid
conflating research goals, sets realistic expectations for Al development
projects, and improves interdisciplinary communication.

Paper 3 - Justifying Cognitive Hypotheses:

[ introduce the concept of ‘cognitive hypotheses’ to describe claims about
cognitive capacities in Al. I offer a framework for when such attributions are
justified, using the attribution of metacognition to large language models as a
case study.

Paper 4 — The admissibility of cognitive language:

[ argue that using cognitive terms like "metacognition” in Al is only admissible
if the supporting cognitive hypothesis is justified. I defend a refined literalism:
cognitive terms refer literally across domains, but to functional roles, not
physical realizers.
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