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According to a randomised vignette survey 
study, AI predictions reduced clinicians’ 
diagnostic accuracy by 11.3 percentage points 
compared with baseline
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As perceived AI familiarity grows, respondents 
become more likely to switch their answers in 
response to information provided by an AI aid, 
peaking at 29%

houston, we have a problem

Motivation & Problem Statement

The problem

Why this matters?

As AI systems operate at increasing levels of 
autonomy, users are at risk of losing:


Awareness of how outputs are generated

Trust calibration (knowing when to rely vs. override)

Oversight required to detect errors



As result, users become faster but  understand 
less, technically more productive but less vigilant, 
and more assisted but less capable

In domains like coding, analysis, decision-making, AI can 
help complete tasks but at the cost of:


Eroding foundational reasoning skills

Increasing blind acceptance of AI suggestions



We don’t want short-term speed being traded for long-
term comprehension and safety

https://doi.org/10.1093/isq/sqae020


How do different levels of AI autonomy influence human 
productivity, awareness, and trust when delegating tasks 

to intelligent agents?



Current SOTA

Literature Survey
Automation, sense of agency & 
awareness loss

Productivity & complacency with 
AI assistance

Overreliance, trust calibration & 
skill decay

Measurement of productivity and trust 
when conversational or generative AI assists 
in writing or programming tasks



Findings:

AI => faster & higher-quality output

Users perceive higher productivity even 
when slower

Automation can 
create complacency (reduced checking)



Relevance: 
Motivates measuring both objective 
productivity and behavioural trust/
calibration

Reviewed or experimentally tested how 
people rely on AI advice, and whether AI 
usage hides skill loss



Findings:

Users follow AI advice even when wrong 
(i.e. automation bias)

Trust often miscalibrated with reliability

AI can mask skill decay or give users an 
“illusion of understanding”



Relevance: 
Justifies adding faulty hints, override 
metrics, and post-task awareness tests in 
our protocol

Studied how increasing automation changes 
a user’s sense of control, attention and 
ability to detect errors



Findings:

Higher automation => lower sense of 
agency => poorer error detection, reduced 
vigilance

Mapping automation/autonomy shows 
control decreases as AI takes over



Relevance: 
Shows the risk of “out-of-the-loop” users 
and motivates measuring awareness in our 
LOA experiment
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Existing studies focus on isolated effects, cognitive 
load, sense of agency, skill decay, etc. Lack of 
integrated measurement in the same task

Most studies treat automation as binary. As a result, 
there is limited research for progressive effects of 
AI across autonomy levels (L1→L4)

Most studies used tasks such as, writing, 
programming, MCQs. These confound results 
with skill, background and expertise

Prior studies rely heavily on self-reported/perceived 
metrics without accounting for behavioural indicators 
of complacency and loss of active reasoning

What’s missing?

Literature Survey

Lack of multi-dimensionality

Absence of controlled, graduated LOA

Limited domain-agnostic tasks

Awareness is under-measured 



Lack of multi-dimensionality
Existing studies focus on isolated effects, cognitive 
load, sense of agency, skill decay, etc. Lack of 
integrated measurement in the same task



Our approach measures productivity, awareness 
and trust together in a single controlled setting

Absence of controlled, graduated LOA
Most studies treat automation as binary. As a result, 
there is limited research for progressive effects of 
AI across autonomy levels (L1→L4)



As a result, we have systematic variation of partial - 
assistive - checkpointed - fully agentic behaviour

Limited domain-agnostic tasks
Most studies used tasks such as, writing, 
programming, MCQs. These confound results 
with skill, background and expertise



Hence, we use logic puzzles to avoid expertise bias 
and allow measurement across autonomy levels

Awareness is under-measured 
Prior studies rely heavily on self-reported/perceived 
metrics without accounting for behavioural indicators 
of complacency and loss of active reasoning



We tackle this by analysing behaviour-based 
indicators (verification, latency) to assess awareness

What’s missing?

Literature Survey



Design & Task
Within-subject experiment where each participant completes 4 logical 
reasoning puzzles of equal difficulty

Puzzles follow a constraint-based format that requires multi-step 
inference and verification

Independent Variable - Level of Autonomy (LOA)
L1 - Manual (no AI assistance)

L2 - Assistive AI (AI offers hints/suggestions)

L3 - Checkpointed AI (AI takes steps but pauses for approval)

L4 - Fully Agentic AI (AI solves autonomously, user reviews output)

Dependent Variables & Metrics:

Intervention & Control:

Productivity - accuracy, time, effort

Trust - adherence, latency, override rate, TIAS scores

Awareness - cognitive load, comprehension questionnaire

Type and timing of AI assistance varies by LOA

Manual (L1) trial provides the baseline for comparison on trust, awareness, 
and productivity metrics

Our experimental protocol directly builds on the previously discussed gaps thereby 
allowing us to capture the full spectrum of effects identified across previous studies

Experiment Design 
Overview

the eyes chico, they never lie



Task design

Faulty hints are introduced to mimic real-world AI 
behaviour



Faults are designed to be subtle, plausible, and 
contextually appropriate



Enables measurement/assessment of:

Sense of agency

Trust calibration

Attention

Double-checking behaviour



Ensures we can measure when users fail to verify 
AI output

Faulty AI intervention design

Multiple small tasks mapped across LOA levels to 
avoid learning effects



Logical reasoning puzzles such that they are:

Complex enough for participants to benefit from 
AI help

Domain-neutral (to avoids skill/expertise 
confounds seen in prior studies)

Require multi-step reasoning making them ideal 
for testing awareness, verification, and reliance

Allow objective scoring for correctness metrics



Equal difficulty ensures fair comparison across 
autonomy levels

Current SOTA

Design considerations



Experimental Design

User Flow



Experimental Design

User Flow



Experimental Design

User Flow
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User Flow
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Experimental Design

User Flow
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User Flow



Experimental Design

User Flow



Experimental Design

LOA 2



Experimental Design

LOA 2



Experimental Design

LOA 3



Experimental Design

LOA 3



Experimental Design

LOA 4



Experimental Design

LOA 4



the new oil

Dataset overview

Summary

Key variables

N = 34 participants

4 tasks per participant 

Balanced LOA distribution (L1, L2, L3, L4) because 
each participant completes all 4

12 puzzles mapped randomly to LOAs to prevents 
learning/order bias

loa_level: autonomy condition (1–4)

puzzle_id: specific logic puzzle shown 

ai_faulty: whether faulty AI hints were injected

completion_time: main productivity metric

num_interactions: measure of effort/reliance

action_sequence (JSON): granular behavioural log

correctness: # of names in the right place

questionnaire_responses



winner winner, chicken dinner

Analysis & Results



winner winner, chicken dinner

Analysis & Results

Trust calibration: Trust drops strongly when AI is faulty (–0.66) and increases only slightly 
when AI is reliable



LOA 2 = The uncanny valley of automation: Lowest awareness (0.45), lowest trust (0.35), 
only moderate productivity i.e. users neither feel in control nor benefit from AI



Deployability

Scalability

Potential Use Cases

Integrating adaptive autonomy controls into existing AI system

Using behavioral data to automatically calibrate the AI’s 
involvement

Dynamically tune levels of automation based on user trust, 
accuracy, and situational awareness

Education: Adaptive tutoring systems.

Copilot and Productivity tools: Intelligent assistants that know 
when to take over and when to defer to the human.

Challenges and Limitations
Scalability of Personalization: real time adaptation across diverse 
users demands extensive behavioural data and fine-tuning

Continuous Calibration: user trust evolves over time and over 
contexts, would need dynamic recalibration.



was it worth it? we think so

Impact & Applications

AI tools are becoming deeply embedded in 
everyday cognitive work (coding, reasoning, 
analysis). Productivity gains are high, but loss of 
oversight is a growing and under-examined risk



Without this understanding, we risk deploying AI 
that makes people faster but less capable

LOA recommendations for copilots/
agents: Data-driven guidance for when to use 
assistive, checkpointed, or fully agentic modes



Evaluation blueprint: A reusable protocol (equal 
tasks + faulty hints + behavioural metrics) that 
can be adopted to test new AI features before 
deployment



Human-centred autonomy design: Helps 
ensure future AI amplifies human reasoning 
rather than replacing or diminishing it



Thank you!


