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FROM COMPUTATIONAL NEUROSCIENCE TO COMPUTATIONAL LEARNING SCIENCE:
MODELING THE BRAIN OF THE LEARNER AND THE CONTEXT OF THE LEARNING ACTIVITY.
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IN COMPUTATIONAL NEUROSCIENCE
AND BIOINSPIRED ARTIFICIAL

INTELLIGENCE (Al), piFFerenT sTUDIES AIM

AT UNDERSTANDING THE MECHANISMS OF
PERCEPTION SUCH AS SHAPE RECOGNITION AND
SENSORI-MOTOR COORDINATION SUCH AS
GRASPING OR PINCHING. A STEP FURTHER, AS IN

THE MNEMOSYNE RESEARCH PROGRAM, COGNITIVE

MECHANISMS ARE ANALYZED TO BETTER
UNDERSTAND BRAIN CIRCUITS RESPONSIBLE FOR
REASONING AND PROBLEM-SOLVING, BY A
BIOLOGICAL OR ALGORITHMIC AGENT.
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ILL-DEFINED PROBLEM ENGAGING THE PARTICIPANTS IN

A TASK WHICH GOAL REQUIRES TO EXPLORE THE FOUR
UNKNOWN CUBES PLACED IN FRONT OF THE PARTICIPANT. THE
AFFORDANCES ARE IMPORTANT IN THE PROCESS OF
UNDERSTANDING THE MATERIAL AND ITS FEATURES TO
CONFIGURE IT IN A WAY TO SOLVE THE PROBLEM (GOAL STATE)
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EVEN ON SIMPLE TASKS OF PROBLEM-SOLVING, WE DO NOT YET HAVE A MODEL THAT ENCOUNTERS THE UNDERLYING

COGNITIVE PROCESSES OF THE LEARNER'S BRAIN, IN LINK WITH THE DYNAMIC STATE

ASSESSMENT THAT TAKES PLACE AT THE TASK LEVEL. = THE AIDE RESEARCH PROGRAM AIMS TO BUILD SUCH MODELS TO
BETTER UNDERSTAND THE INTERACTION BETWEEN BRAIN PROCESSES AND PROBLEM-SOLVING ACTIVITY FROM A
BEHAVIORAL PERSPECTIVE ANALYSED BASED ON LEARNING ANALYTICS GENERATED AUTOMATICALLY, ALSO THROUGH THE

HUMAN ANALYSIS OF THIS ACTIVITY BASED ON CODING SCHEMES.

COGNITIVE NEUROSCIENCE MODELING OF EXECUTIVE FUNCTIONS ALLOWS TO MODEL THE LEARNER
INVOLVED IN A PRECISE LEARNING TASK. FOR INSTANCE, THE PREFRONTAL CORTEX ENCODES THE
OUTCOME, OR VALUE, OF AN ACTION (ORBITOFRONTAL), WHILE ACTION DECISION MAKING AND WORKING
MEMORY IS LOCATED IN THE DORSOLATERAL PART, IN LINK WITH THE BASAL GANGLIA FOR ACTION
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LINE RESEARCH LAB HAS
DEVELOPED A METHODOLOGY
FOR THE ANALYSIS OF

HUMAN CREATIVE

PROBLEM-SOLVING

THROUGH A DIGITAL
MANIPULATIVE
TASK-ORIENTED APPROACH.
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CONSIDERING THIS EFFECTIVE FUNCTIONAL MODEL OF BRAIN L g AT
FUNCTIONS ALLOWS US TO PROVIDE AN OPERATIONAL MODEL A S
OF THE LEARNER BEHAVIOR, IN LINK WITH MACHINE LEARNING \3 }',
ALGORITHMS, SUCH AS REINFORCEMENT LEARNING. ot/

From wikipedia

MEASURING LEARNING ANALYTICS DURING UNPLUGGED OR TANGIBLE PLAYFUL ACTIVITIES WITH
LOW-COST DEVICES IN ORDER TO USE THEM IN CONCRETE LEARNING ENVIRONMENT:

HERE COMPUTATIONAL THINKING COMPETENCES RELATED TO ALGORITHM DATA REPRESENTATION AND
INFORMATION CODING IS TARGETED, IN AN AUTONOMOUS LEARNING SETUP.

MONITORING SUCH ACTIVITY INFLUENCES THE LEARNING PARADIGM, INVOLVING THE LEARNER IN A
LEARNING TO LEARN PROCESS.
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MINISTRY OF EDUCATION
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OF THE 9 THEMATIC
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