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MSCA ARCADE – adressing the attention crisis

Trond A. TJØSTHEIM; tjostheim@isir.upmc.fr

Supervisor: Mehdi Khamassi

COGPHI – synthesising cognitive science and philosophy

1. THE PROBLEM: ATTENTION CAPTURE
Digital environments are engineered to hijack attention ARCADE integrates motivation, effort, and neural signals to predict

and explain task re-engagement

2. THE ARCADE MODEL: NEURO-COMPUTATIONAL INTEGRATION 3. VALIDATION & METHODOLOGY
ARCADE is tested using realistic digital environment

and biometric measurements.

Traditional models 
focus on cognitive 

control, overclocking 
motivation and 
mental effort.

(What drives 
the choice?)

(What does it cost 
to re-engage?)

• Goal relevance

• Future reward
• Personal value
• Progress made

• Novelty

• Social reward
• Uncertainty reduction
• Immediate pleasure

• Lost time

• Mental set reconfiguration
• Goal reactivation cost

• Mental effort (pupil-linked)

• Inhibtory control
• Sustained attention

Social media

A. EXPERIMENTAL TASK

A. MULTIDIMENSIONAL REWARD COMPARISON B. DECISION COMPUTATIONS

THE GAP

Task Progress New Information

(Immediate Reward)(Long-term Value)

NEWS

Focus Task Distraction Choice Re-engagement

e.g., reading, Opportunity Point Measurement

problem solving e.g., social media Stay or Time, accuracy,

newsfeed Switch? performance

Task Switching Cost

Motivation
B. BIOMETRIC TRACKING

Eyetracking Pupilllometry

How much effort it takesWhere attention goes

Effortful Cognitive Control

Mental Effort

C. ADAPTIVE RE-ENGAGEMENT

Compute the value of staying vs. switching

C. MODEL ESTIMATION & TESTING

STAY SWITCH

CORE TASK
Continue with

Net Value = Reward — (Cost + Effort)
Behavioral Data Model ValidationReturn to Model Fitting

distraction P(switch) = σ(Net Value) core task choices, RTs, Estimate individual Predict re-engagement

accuracy parameters time & choices

Reconnection
is hard

Feedback Loop

ARCADE should outperforms baseline models by accounting for

motivation and mental effort in real-world settings.Reward Processing Cognitive Control Value Computation Feedback

4. OBJECTIVES & GLOBAL IMPACT

PREDICTIVE POWER GOOD HEALTH AND 
WELL-BEING

ECONOMIC & SOCIETAL RESTORATION
THEORETICAL ADVANCE SIMULATION TOOL

Should achieve 15% increase in

accuracy over current models

in predicting re-engagement

time and switching behaviour

Reduce productivity losses from attention capture
Unify motivation, mental

effort, and cognitive control

in a neuro-computational

framework of attention

Provide an open tool to simulate

and test how digital design

choices impact attention and

productivity

and support digital well-being at scale.Contribute to UN SDG 3

by information policies 

and designs for healthier

digital environments

+15% Accuracy over state of the art
Reclaim Time Improve Productivity Support Responsible

Digital Economies

ARCADE: Advancing Research on Cognitive Architectures for Digital Environments Understanding attention. Restoring focus. Building better digital futures.

The Cognitive Philosophy Research Group consists of OUR APPROACH
researchers at Lund University, Sorbonne University, and

We bring together empirical research on the mind
Radboud University Nijmegen

and philosophical analysis in a continuous dialogue

CogPhi
Cognitive Philosophy Research Group

We are dedicated to the study of philosophical topics

from the perspective of cognitive science

InterdisciplinaryWe analyse how humans interpret and represent Empirical Philosophical

natural phenomena using the cognitive and Evidence Dialogue Analysis

OUR OVERARCHING GOAL neurological capacities we have to

understand the world and ourselves

To provide a mind-centered explanation

of any natural phenomenon—such as WORLD MIND THE COGNITIVE SCIENCES WE DRAW ON

knowledge, intelligence, and the mind

Cognitive Neuroscienceitself—as long as it can be lucidly

conceptualized
Investigates the neural basis of

cognition and mental processes

Cognitive Ethology

Studies cognition in animals in natural

contexts and its evolution

Cognitive Psychology

Explores mental processes such as

Knowledge Intelligence The Mind perception, memory, and reasoning

Artificial Intelligence

Develops computational models and

This sheds light on both the natural phenomena systems that inform and test theories

themselves and our relation to the world of cognition

PHILOSOPHICAL QUESTIONS WE EXPLORE

By integrating cognitive science

Metaphilosophy Epistemology Philosophy of Science Philosophy of Mind
and philosophy, we aim to develop

What is philosophy, and

how should it integrate

empirical findings about

the mind and world?

How do we acquire

justify and evaluate

knowledge?

How do we explain,

predict and understand

natural phenomena?

naturalistic, empirically informed

answers to fundamental questions

about the mind, knowledge, and

our place in the world

We are an interdisciplinary community committed to rigorous research, open dialogue, and the advancement of understanding

through the integration of cognitive science and philosophy
cogphi.org

What is the mind? How do

mental states relate to the

brain, the body, and 

behaviour?

Enhance Well-

being

Successfully re-engaging once, twice, … makes it 

easier to re-engage the next times.


	Slide 1

