Metacognitive Judgements of Confidence in Effortful Task Are Susceptible to
Momentary Fluctuations of Fatigue
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Abstract

Classical theories describe prospective confidence as a
readout of the probability of success based on reinforce-
ment history. However, research suggests that confi-
dence may be susceptible to fatigue despite continued
success. Here, we test if confidence changes throughout
an effortful task and whether the moment-to-moment fluc-
tuations in fatigue can account for these changes. Partic-
ipants exerted physical effort (30, 30, 48% of maximum
voluntary contraction - MVC) and reported confidence in
their ability to succeed. Across three studies, we show
that confidence declines over time and fluctuates on a
trial-by-trial basis, despite consistently successful per-
formance. Decreases in confidence and increases in fa-
tigue ratings (Study Il) were both related to exerted effort.
We introduce a novel computational model in which la-
tent fluctuations in fatigue drive changes in confidence
and show that it outperforms models based solely on past
performance or time on task. We also show that the rela-
tionship between confidence and fatigue is distinct from
boredom (Study Ill). Thus, computations of confidence
are susceptible to fluctuating levels of fatigue, even when
the probability of success remains high.
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Theoretical accounts link metacognitive assessments of con-
fidence to reinforcement learning principles, proposing that
confidence approximates a readout of the probability of suc-
cess (Fleming, 2024; Rouault et al., 2019). As such, confi-
dence should increase with repeated success. However, re-
cent evidence has shown that during lengthy and demand-
ing tasks which induce fatigue, confidence can decline inde-
pendently of performance (Greenhouse-Tucknott et al., 2025).
Moreover, fatigue and metacognition may rely on overlap-
ping neurocomputational mechanisms (Muller & Apps, 2019;
Stephan et al., 2016). Recent evidence highlights that fatigue
fluctuates dynamically during demanding tasks. These fluc-
tuations are driven by distinct fatigue components (Matthews
et al., 2023; Mdller et al., 2021): a recoverable component
that increases with effort and partially recovers through rest
and an unrecoverable component that increases with effort
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but doesn’t subside through rest. Here, we test whether dy-
namic changes in confidence during an effortful task are un-
derpinned by fluctuations in fatigue.
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Figure 1: Task: Pie-chart at the start of each trial cued one
of 3 effort levels. Participants were required to exert the effort
on 80% of the trials and rested on the other 20%. Points were
awarded after successful effort and rest. In Study | prospec-
tive confidence was rated after each cue. In Studies Il and
Il confidence was rated on half of the trials and fatigue (Il) or
boredom (lll) after effort/rest on the other half.

Measuring fluctuations in confidence and
fatigue

Participants performed a physical effort task (Figure 1) in
which they exerted force on a hand-held dynamometer.
Each trial began with a cue indicating the required effort -
low/mid/high, representing 30%/39%/48% of individually cal-
ibrated MVC. Participants then rated how confident they were
to succeed at exerting effort at the cued level from 0 to 100
("not at all” to "extremely confident”). On 80% of the trials,
participants were then required to sustain the cued effort for
3s in a 5s window or - on the other 20% - rested for 5s. In
Study | (120 trials, n=32), confidence was rated on every trial.
In Studies Il (150 trials, n=34) and Il (150 trials, n=25), partic-
ipants rated confidence on half of the trials, and fatigue (Study
II) or boredom (Study lll) after the effort/rest on the other half.
For a successful effort and rest, participants received points -
allocated randomly and independently of effort demand - fail-
ure resulted in 0 points.






