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Physiologizing cognition

Tolman writing to Hebb (1958):
“I certainly was an anti-physiologist at that time and
am glad to be considered as one then. Today,
however, I believe that this (physiologizing) is where
the great new break-throughs are coming..”



  

Latent learning

From: “Cognitive maps in rats and man”, Tolman 1948



  

Cognitive maps

Sunburst maze 

Learning Learning Blocking and testing 

From: “Cognitive maps in rats and man”, Tolman 1948



  

Innovation:    - FET amplifier in microdrive
- study single units in freely moving animal

       - correlating with a multitude of behaviors 
& sensory stimuli (sniffing, arousal, walking, etc.)    



  

Clustering response types

Response types (76 units)

- 14 'arousal'
- 21 'movement'
- 2 'expectations of animal'
- 31 no adequate stimulus/behavior (despite “considerable, 
and sometimes drastic, attempts to fire them”)

- 8 place & direction related (for 4 + stimulus)

“We suspect, but have not proved, that these 
cells derive their orientation preferences from 
several equipotential cues, removal of any one 
of which is insufficient to disrupt the response.”



  

1978 

Dedication:Dedication:

(Cell assemblies)



  

Place code

McNaughton & Wilson, 1993

Global remapping

Derdikman & Moser, 2010

Ramon y Cajal

Anatomy



  

Innovation:    1. knew where to look (Brun et al. 2002)
2. larger arena! 



  

Structure of grid code

A single module 

Adapted from E. Moser's Nobel Lecture 
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2014/edvard-moser-lecture-slides.pdf



  

Current & future directions
● multiple rooms, large environments, additional tasks & model systems 
● virtual environments (patching, imaging, disentangling senses) 
● models & theory for grid and place cells
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