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Abstract

As Al systems are increasingly integrated into professional work,
reflection strategies such as cognitive forcing and prompts that
foster critical engagement have shown promise in reducing overre-
liance and improving decision quality. However, these strategies
have primarily been evaluated as short-term interventions within
single sessions. The next challenge is to assess whether such mech-
anisms sustain human agency and expertise over time. Drawing
on prior work in Al-assisted decision-making, metacognition, and
reflective Al engagement, we examine the challenges of designing
and evaluating reflective mechanisms for long-term skill sustain-
ability, considering individual differences in how users engage with
such support, the organisational conditions under which it is imple-
mented, and the gap between short-term evidence and long-term
claims. We introduce open questions for the research community
about the conditions under which reflective Al engagement can be
sustained in practice.
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1 Introduction

Research on Al-supported professional work has extensively stud-
ied Al-assisted decision-making in single-sessions, focusing on how
Al suggestions and explanations can improve human-AlI decision-
making [19, 20, 31, 32]. However, these strategies have primarily
been evaluated as short-term interventions for improving task per-
formance, trust calibration, or appropriate reliance. Moreover, in
these sessions, many studies did not achieve complementary Al
assistance, in which the human-AI team outperforms each acting
individually [3, 29]. One of the underlying reasons is that people
do not rely appropriately on Al assistance [21]. Strategies such as
pre-commitment, uncertainty communication, and added reflection
steps through cognitive forcing have been shown to mitigate over-
reliance and improve decision quality [5, 7, 9, 14, 24, 30]. As these
strategies tend to require additional effort from workers, the chal-
lenge is to sustain this level of reflective engagement in real-world
workflows.

More recently, LLM-generated rationales have been explored
to help users understand and reflect on Al decisions [10, 18, 22].
However, their fluency can make incorrect outputs appear credi-
ble [4, 26], which may discourage the critical engagement they were

meant to support. In group settings, the persuasiveness of LLMs may
amplify majority viewpoints and increase conformity effects [8]. In
contrast, when effectively used, LLMs can durably reduce belief in
conspiracy theories [6] or help people understand and find common
ground across opposing views [2, 28]. These dynamics suggest that
the influence of LLM-generated rationales extends beyond individ-
ual decision-making. In group interactions, Al-mediated persuasion
may shape shared professional norms within organisations.

Whether at the level of individual reasoning or collective delib-
eration, these findings raise a deeper concern. If the mechanisms
designed to support human oversight can also undermine it, their
value cannot be assessed solely by immediate decision quality. The
question is whether professionals who rely on reflection mecha-
nisms through human-AI interaction still develop their own ex-
pertise or slowly lose the capacity for independent judgement. For
example, clinicians who routinely review Al-suggested diagnoses
may perform well in these sessions, but are they still developing
the diagnostic reasoning that unassisted practice would have de-
manded? A recent literature review of Al-induced deskilling in
healthcare raises similar concerns across clinical specialities [23],
arguing that strategies to monitor and mitigate skill erosion need
to be developed at both the individual workflow and organisational
levels.

In this paper, we discuss four challenges for sustaining human
agency and expertise through reflective human-AI interaction, and
raise open questions for the research community about the condi-
tions under which such approaches can succeed in practice.

2 Varying Effects of Reflective Support

Reflective interaction mechanisms assume that prompting users to
reason independently will improve their engagement with Al out-
put. Empirical evidence suggests this varies across users. Bucinca
et al. found that cognitive forcing reduced overreliance on average,
but the benefit was most prominent among participants with higher
Need for Cognition (NFC) [5]. De Jong et al. found similar effects of
NFC on cognitive forcing and additionally showed that engagement
varied across task difficulties, with participants engaging with cog-
nitive forcing when they felt capable of reasoning independently,
but relying on the Al suggestions otherwise [9]. This is consistent
with Vasconcelos et al., who found that users weigh the effort of
processing an explanation against its perceived benefit [30]. Over-
all, these findings suggest that effectiveness does not only depend
on the design of the interaction but also on the user’s expertise,
domain familiarity, and personal characteristics.

In practice, these differences may complicate the design of deci-
sion support and raise questions about professional autonomy. If
a reflective mechanism is perceived as ineffective or unnecessary,
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professionals may simply ignore it. A novice professional who is
still building foundational knowledge may benefit from a mecha-
nism that withholds Al suggestions, as it allows them to develop
independent reasoning. However, an expert may be able to directly
evaluate Al advice critically, making withholding feel tedious in-
stead of productive. One approach is to make reflective scaffolding
adaptive. However, adaptation requires the system to assess the
user’s competence, which reduces the professional’s autonomy
over their own development. Over-scaffolding may unnecessarily
constrain experienced professionals, while under-scaffolding may
fail to support those still developing independent judgement.

Q1: When does reflective scaffolding undermine auton-
omy? Mechanisms that prompt independent reasoning assume the
user requires support to think critically. For experienced profes-
sionals, this assumption may be unfounded and potentially under-
mining. How can reflective mechanisms support skill sustainability
without implying that the user lacks competence? Who decides
which users receive reflective scaffolding: the system, the organisa-
tion, or the professionals themselves?

3 Reflection in Efficiency-Driven Workflows

A primary driver of Al adoption in professional work is to enable
faster decision-making and higher throughput while reducing cog-
nitive load. Reflective interaction mechanisms, by design, contradict
this promise. They introduce friction, ask users to slow down, and
demand cognitive effort at moments where the AI could have pro-
vided an immediate answer [5, 9, 14, 24]. A controlled study can
accommodate this trade-off. However, it is more problematic in a
real-world environment that measures performance by quantity or
speed.

If organisations do not recognise reflective engagement as an in-
vestment in long-term competence, these mechanisms are unlikely
to be sustained in practice. Professionals using Al decision support
typically need to reach productivity targets that leave little room
for deliberate reflection. When reflective interactions add time to
each decision and a professional makes numerous decisions per day,
the cost becomes difficult to justify. This tension is particularly evi-
dent in high-stakes, risk-averse domains such as healthcare, where
reflection and skill retention are closely linked to patient safety.
This challenge extends beyond individual workplaces. When com-
peting tools offer the same Al support without the added friction,
organisations face pressure to adopt the faster alternative, making
skill-sustaining designs harder to justify in the market.

Q2: How can skill-sustaining reliance withstand organisa-
tional and competitive pressure? Reflective interaction mecha-
nisms take time. In workplaces that optimise for throughput, tools
that deliberately slow professionals down may be difficult to jus-
tify, even if they preserve long-term competence. This challenge
extends to the competitive landscape. If rival tools offer equivalent
Al support that prioritises speed over reflection, skill-sustaining
designs become a competitive disadvantage. Is this a challenge for
interaction design, organisational policy, governmental policy, or a
combination of these?
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4 Sustaining Independent Metacognition

Reflective interaction mechanisms are designed to keep users cogni-
tively engaged with Al output. For example, Fischer et al. describe a
taxonomy of Socratic questions to promote critical reflection in AI-
assisted clinical decision-making [12]. The need for such prompts
is supported by Fernandes et al., who found that LLMs improved
task performance but made users overconfident about their own
accuracy [11]. Most participants relied on single prompts without
further follow-up, suggesting that the LLM interaction did not en-
courage reflection. Rather than supporting metacognition, the Al
replaced the opportunity to develop it naturally. Steyvers and Peters
argue more broadly that LLMs impose substantial metacognitive
demands on users but are reluctant to express uncertainty [27].
Because humans rely heavily on linguistic cues of uncertainty, the
absence of doubt can lead to unwarranted reliance, further weak-
ening the user’s capacity for self-monitoring.

Reflective scaffolding, such as structured questions or prompted
reflection, may address this gap in the short term. However, when
the same prompts are encountered repeatedly, their effect may wear
off through habituation as users learn to respond to the prompt
without critically engaging with it. This is consistent with broader
findings on warning fatigue, where repeated alerts are automat-
ically dismissed [1]. This may cause scaffolding itself to become
the source of engagement rather than the user’s own metacogni-
tive habits. A professional who only reflects on Al output when
prompted by the system is not necessarily developing the capac-
ity to reflect without that prompt. Over time, the scaffolding may
replace the metacognitive capacity it was meant to protect. Remov-
ing or changing the tool leaves the professional without both Al
support and the self-monitoring habits that independent practice
would have developed.

Q3: Can skill-sustaining reliance itself become a form of
deskilling? If a professional relies on an Al tool’s reflective prompts
to maintain their reasoning practice, the mechanism may replace
the professional’s own metacognitive habits rather than strengthen
them.

5 From Short-Term Evidence to Long-Term
Claims

Q3 addresses a limitation that extends beyond reflective scaffold-
ing. Most empirical work on Al-assisted decision-making evaluates
interventions within single sessions, making it impossible to deter-
mine whether their effects persist. Metrics such as task accuracy,
reliance rate, and trust calibration are measured immediately after
exposure. Therefore, the conclusions about reflection mentioned in
the introduction only address session-level consequences.

A growing body of work has begun to examine how trust and
reliance develop over repeated interactions. Kahr et al. studied trust
development across repeated legal decision-making tasks, showing
that trust is dynamic, shaped by Al accuracy, explanation type, and
the timing of errors [16, 17]. Riedl and Bogert tracked chess players’
use of Al feedback over time, finding that how people chose to
engage with Al feedback determined whether they improved or
stagnated [25]. In a field study with logistics professionals, Kahr
et al. found that experts developed trust over time despite recog-
nising Al imperfections, suggesting that apart from performance,
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long-term trust also depends on transparency, system consistency,
and professionals’ interpersonal values [15]. These studies are an
important step towards longitudinal evaluation. However, they fo-
cus on whether users appropriately rely on the Al over time, not
on whether their capacity for independent reasoning is maintained
or reduced through repeated interaction.

This distinction matters because the most relevant outcomes for
skill sustainability may not be visible in trust or reliance measures.
As discussed earlier, Al support can improve task performance
while reducing users’ ability to judge their own accuracy [11]. Sim-
ilarly, Goh et al. found that giving physicians access to an LLM
did not improve their diagnostic reasoning, even though the LLM
outperformed them [13], suggesting that the interaction did not
translate Al capability into better human reasoning. If professionals
can use a highly capable AI without improving their own judge-
ment, it raises the question of what happens to that judgement over
months of repeated use.

Q4: How to navigate the asymmetry between short-term
evidence and long-term claims? Reflective mechanisms have
been shown to activate reasoning in short-term controlled sessions.
However, it is unclear whether they sustain expertise longitudinally.
How should the field act on promising short-term findings when
the long-term evidence is insufficient? What level of evidence is
sufficient to justify deploying reflective mechanisms in professional
practice, and what level is needed to justify deciding against their
deployment?

6 Conclusion

The four questions raised in this paper share a common underlying
challenge. Reflective Al engagement is a promising direction, but
its long-term viability depends on conditions that extend beyond
interaction design. Whether reflective mechanisms sustain exper-
tise depends on who uses them, whether organisations support
them, and whether they build lasting capacity. We hope these ques-
tions serve as a starting point for discussion on the sustainability of
human agency and expertise in Al-supported work environments.
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