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Epreuve écrite (Sciences) / Epreuve de spécialité principale:

Provide a short (5 lines maximum) answer to 20 amongst the following 25 questions of your choice:
1) Describe scene-analysis (i.e. perceptual-grouping) processes (or Gestalt rules) in either vision or hearing.
2) What is the binding problem in perception?

3) What is selective attention?
4) Bottleneck theories suggest that as attentional resources are limited, some filtering of information takes place at an early or late stage. What does this mean exactly?

5) Describe a visual-search experiment. What are visual search experiments meant to demonstrate?

6) What are automatic versus controlled processes?

7) What is the “supervisory attentional system”?

8) What do “change blindness” or “inattentional blindness” effects reveal about conscious perception?

9)  What is phenomenal consciousness?

10)  What is working memory? 
11)  What is a “formal neuron”?
12)  How is information transmitted both in and among biological neurons?

13)  How can formal neural networks learn new information?
14)  Describe the difference between supervised and unsupervised learning.

15)  What is a connectionist model?

16)  What is a cortical column?

17)  What is the visual word form area (VWFA)? What role does it play in cognitive processing?
18)  Describe at least two brain imaging techniques.
19)  In neuropsychology, what is a double dissociation? What are double dissociations meant to demonstrate?
20)  What is a critical period? Describe this concept in relation to language acquisition.

21)  Provide at least two differences between human languages and animal communication systems.

22)  What is meant by linguistic competence? Discuss this concept in relation to the sentence “Colorless green ideas sleep furiously.”
23)  Language is innate. Explain this statement.
24)  Natural languages are recursive. Please explain this statement.
25)  What is meant by “Theory of mind”?
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Epreuve écrite (Sciences) / Epreuve de spécialité secondaire:

Provide a short (5 lines maximum) answer to 10 amongst the following 15 questions of your choice:
1) Describe perceptual-grouping processes (or Gestalt rules) in either vision or hearing.
2) Define selective attention.
3) Attentional resources are limited. Some filtering of information takes place at an early or late stage. What does this mean exactly?

4) Define automatic versus controlled processes.
5) Describe different types of memory.
6) Describe the organization of the visual system in mammals. 

7)  Describe information processing performed by formal neurons.
8) What is a cortical column?

9) How is information transmitted both in and among biological neurons?

10)  What is a connectionist model?

11)  In neuropsychology, what is a double dissociation? What are double dissociations meant to demonstrate?

12)  What is a critical period? Describe this concept in relation to language acquisition.
13)  Language is innate. Please explain this statement.
14)  Natural languages are recursive. Please explain this statement.

15)  Describe at least two brain imaging techniques.
___
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Epreuve orale (Sciences) / Epreuve de spécialité principale:

Article “Vision”, by David Marr (1982), San Francisco; W.H. Freeman, pp.19-38; 54-61.

This text contains only brief sections of the book “Vision” published by David Marr. Please read this text carefully, and prepare a short summary of this work, and answers to some of the following questions:
1) Why is it important to distinguish between levels of description/explanation when attempting to understand an information-processing device (such as the visual system), or analyze perceptual phenomena? 
2) Is a given level of description/explanation of greater importance when investigating information processing for a given device? If so, which one is of greater importance, and why?
3) Could this theoretical approach be applied to other phenomena or cognitive skills than perception?
4) Is there any reason to assume that the different levels of description/explanation are tightly or loosely coupled? In other words, do you see any reason to believe that the algorithms chosen are hardware dependent/driven? 
5) What is a “representation” according to D Marr, and what are the different stages of representation proposed by Marr for visual processing (and more specifically, shape recognition)? Could you provide an alternative definition of “representation”?
6) How are edges (intensity changes) detected in the so-called “raw primal sketch” described D. Marr? What are the main reasons for implementing ‘edge detection’ in such a way?

7) Can you provide (either experimental or theoretical) evidence or counter-evidence for this approach of visual processing, and more generally, this approach of information processing?
8) How would you test experimentally the edge-detection mechanism described by D. Marr (i.e., propose and justify an experimental design) ? Here, edges are defined as sudden changes in image intensity, but many edges in natural images have a gradual change in intensity, or may be signaled by changes in texture, color, motion, etc. Can you think about an experiment aiming to demonstrate that human subjects i) do not detect edges (within images) as abrupt intensity changes only, or (ii) do not weight all edges identically in a given image?
_____
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Epreuve orale (Sciences) / Epreuve de spécialité secondaire:

Article “Vision”, by David Marr (1982), San Francisco; W.H. Freeman, pp.19-38; 54-61.

This text contains only brief sections of the book “Vision” published by David Marr. Please read this text carefully, and prepare answers to some of the following questions:
1) How would you define “Perception”?

2) In D. Marr’s article, why is it important to distinguish between levels of description/explanation when attempting to understand an information-processing device (such as the visual system), or analyze perceptual phenomena? 

3) Is a given level of description/explanation of greater importance when investigating information processing for a given device? If so, why?

4) What is a “representation” according to D Marr, and what are the different stages of representation proposed by Marr for visual processing (and more specifically, shape recognition)?

5) How are edges (intensity changes) detected in the so-called “raw primal sketch”? What are the main reasons for implementing ‘edge detection’ in such a way?

___
