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Abstract

As experiments and tasks are repeated, various effects arise in the workers. Among
them, one of the most noteworthy effects is habituation, which occurs as a result of
repeating specific tasks. The effects of habituation can be classified into two types:
those that contribute to task efficiency and stabilization, and inappropriate ones, such as
performing tasks unconsciously or without sufficient cognitive processing. In particular,
inappropriate habituation can lead to incorrect judgments and inappropriate decision-making
without the worker realizing its influence, potentially negatively affecting the outcomes.

This study aims to detect the effects of inappropriate habituation in workers and develop
indicators to alert them and improve their condition when such effects are observed.
Specifically, we focus on response time and mouse trajectories as measurable indicators
during task execution and establish criteria for detecting inappropriate habituation.
Furthermore, through the analysis of previously conducted experimental data and new
experiments, we investigate how inappropriate habituation influences workers” behavior
and decision-making.

First, we analyzed the impact of inappropriate habituation using response time as
an indicator, focusing on the tendency of workers to respond rhythmically—a form of
inappropriate habituation. Workers were classified into three groups based on their
response time patterns: serious group, non-serious group, and rhythmic group. The
results showed that in the rhythmic group, where response times converged, participants
tended to repeatedly select options presented in the same position as the task progressed.
This suggests that as the task continued, conscious judgment declined, and unconscious
selection increased, indicating the influence of inappropriate habituation.

Next, to analyze how inappropriate habituation affects workers’ decision-making processes,
we used mouse trajectories as an indicator for detecting inappropriate habituation. Mouse
trajectories were categorized into four patterns based on their shape: linear, circular,

directional change, and center-holding types. We analyzed the response tendencies when



these patterns appeared consecutively. The results showed that the circular and directional
change patterns, which involve cognitive processing before selection, did not exhibit signs
of inappropriate habituation. However, when the linear and center-holding patterns,
which allow for simple selections without cognitive engagement, appeared consecutively,
the likelihood of inappropriate habituation was high.

Furthermore, to examine the impact of inappropriate habituation on choice tasks
involving correct and incorrect answers, we conducted an experiment using two-digit
addition problems and analyzed responses based on the previously mentioned response
time and mouse trajectories. In this analysis, we redefined mouse trajectories into
two patterns—tracing type and idle type—according to the experimental design and
investigated the influence of inappropriate habituation. The results revealed a tendency
for errors to increase as response time decreased and that when idle-type trajectories
appeared consecutively, the error rate was higher. These findings suggest that prioritizing
task efficiency too much or unconsciously formed habits may contribute to erroneous
choices due to the effects of inappropriate habituation.

Based on these results, this study defines two indicators for detecting inappropriate
habituation: (1) a decrease in response time and (2) consecutive occurrences of specific
trajectory patterns during rapid decision-making. We demonstrated that utilizing these

indicators could enable the detection of inappropriate habituation.
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