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1 Introduction

Generative AI tools such as ChatGPT have become
routine in university students’ academic lives, increas-
ingly used as substitutes for independent cognitive ef-
fort rather than supplements to it. While AI demonstra-
bly improves short-term academic performance, emerg-
ing evidence suggests it simultaneously undermines the
metacognitive processes underpinning genuine learning.
Fan et al. (2025) identified metacognitive laziness — the
voluntary reduction of cognitive effort when AI is avail-
able — as a key mechanism, demonstrating that AI use
produces short-term performance gains without corre-
sponding knowledge transfer. A further open question
is whether academic AI dependency generalizes beyond
studying into personal decision-making through automa-
tion bias — the uncritical acceptance of AI-generated
advice, which has been documented across high-stakes
domains including healthcare and public administration
(Romeo and Conti, 2026).

This study investigates the relationships between sub-
stitutive AI use patterns, metacognitive laziness, automa-
tion bias, and trust in AI among European university stu-
dents. Substitutive use — where AI is consulted before
attempting tasks independently — is distinguished from
supplementation, where AI verifies self-generated work.
This distinction is theorized to capture something psy-
chologically meaningful beyond mere frequency of use.

2 Methods

Data were collected from N = 269 university students
across multiple European countries (primarily Austria,
North Macedonia, and Hungary) via an anonymous on-
line questionnaire. Instruments included the Metacog-
nitive Laziness Scale (Fan et al., 2025), the Human-AI
Trust Scale (HAITS; Sun et al., 2025) assessing affec-
tive, competence, benevolence, and risk dimensions of
trust, and a custom AI Usage Patterns Scale distinguish-
ing substitution from supplementation behaviors. Addi-
tionally, adapted automation bias items covering com-
mission and omission error patterns, originally devel-
oped for aviation and medical contexts, were included
alongside a cross-domain transfer scale examining gen-
eralization of AI dependency from academic to personal
contexts. All measures demonstrated adequate to excel-
lent internal consistency (α = .76–.92).

3 Preliminary Findings

Preliminary descriptive analyses revealed that academic
AI use (M = 3.21, SD = 0.92) significantly exceeded per-
sonal use (M = 1.84, SD = 0.75), suggesting students cur-
rently compartmentalize AI reliance. Commission errors
were low (M = 1.90) while omission errors were moder-
ate (M = 2.39), consistent with students maintaining crit-
ical evaluation of AI outputs while reducing their own
cognitive effort when AI is available. Notably, metacog-
nitive awareness was relatively high (M = 3.39), which
may reflect awareness without corresponding behavioral
change rather than an absence of dependency. Full anal-
yses — including confirmatory factor analysis, multiple
regression, mediation modeling, and latent profile analy-
sis to identify distinct AI user typologies — are currently
underway.
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