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Today, while keeping “Human Tasks” in mind, we will step away from Cognitive Ethnography, to tap into info from other

sub-disciplines - Neuroscience, Perception, Cognitive Psych, Psycholinguistics, Social Psych, etc. - to make a case for…

Radical  Embodiment
Perceptual-Motor Organization

 “The Body” = The interface between human sensory & motor constraints and the world;  An information system
Ecological Perception


- J.J. Gibson, based on his work on early training simulators, focused interaction between active observers & env


- e.g. Optic flow, texture gradients, etc >> emergence of informative “perceptual invariants”

Topological & Spatial Mapping


- Most sensory surfaces (retina, skin, cochlea) are mapped topologically in the brain 


- i.e. Spatial relationships on are preserved, despite expansion/shrinking/deformation of those reps



- Some systematic deformations include magnification of more acute surfaces (e.g. fovea, fingertips)

- Spatial representations include orientation information (e.g. for assessing texture gradients)


- e.g. Visual and Tactile systems have sub-paths for horiz vs. oblique vs. vertical lines/gradients


- Spatial reps also have orientation relative to body (e.g. front/back/side, above/below, near/far, etc.) 



as well as of larger environment (above horizon/below horizon, motion relative to focal point, etc.)
Gestalts (Whole > Sum)

- Regularities of the world have been incorporated as “default” organizations in presence of degraded input



- e.g. Organizational principles include: Pragnanz (Good Figure), Closure, Similarlity, Proximity


- Found in multiple modalities (visual, auditory, tactile)


- Figure/Ground - Figure tends to be (& be perceived as) aspect that is smaller, closer, moving, solid 


- In addition to above principles, also often includes Common Fate (parts that move together=whole)
Kinethetics


- “Motor” info almost always involves regulation of movement;  An online feedback control system



- Includes proprioception feedback re: esp skeletal muscle activity, tendon stretch, etc.


- Also integrated with tactile feedback, e.g. pressure during grasp, texture under-foot, external force, etc.



- Also integrated with visio-vestibular (balance) feedback re: tilt, rotation of esp head, torso, hands

Cross-Modal Integration


- All above (and below) involve cross-modal integration (e.g. hand-eye coordination, vis-aud localization, etc)


- Subjects can “match intensity” of brightness and loudness



- Interpreting speech includes lip-reading as well as hearing (e.g. McGurk Effect)

Object Integration

 
- “Cannonical Cells” in hand area of Premotor Cortex fire when grasp a tool or see graspable tool, 



- Subjects can be shown tool, then tool hidden, then see hand reach behind barrier, C-Cells will fire



- Even get some activity there when imagine (unseen) grasping tool 

- Well-practiced tool can become extension of rep of body



- e.g. Blind person experienced with cane - cane becomes part of map of hand

- “Mirror Cells” respond to sight of own - or other’s - hands doing familiar task (usually w/object)   

Faces / Emotion

- ( Salient from infancy;  Develop representations of basic emotional expressions, familiar faces, etc.


- Include cells that respond to orientation of other’s head/ eyes relative to subject

- Large areas of brain devoted to both perceiving and controlling facial expression; those processes linked



- e.g. Amygdala often active when emote OR when recognize emotion in others



- e.g. Anterior Insula active  if exposed to disgusting odor OR watch video of others’ expressions of disgust
Schemata

- “Scripts” = Organizational scheme of “how its done” (e.g. Going to a restaurant, doing laundry, etc.)


- Task-dependent, for online integration of relevant info and for generating inferences/expectations 



- Includes sequence information (enter restaurant, then sit, then menu, etc…)



- Includes generalized “slot/frame” grammar that accepts different values of particular types



(e.g. Dennys vs. Fridays, waiter vs. waitress)


- “Schemata” = Any such organizational frame, including how “thought” is “done”…

Embodied Conceptualizations

- Difficult to draw a line between percept and concept! (Are above not concepts? Are below not perc-based?)


- This is the point!   From a “Radical Embodiment” stance,  ALL cognition is embodied!


- But, traditionally, some types/aspects of (“higher”) cognition have been considered AMODAL


- Data below begin to suggest this may not be the case…
Imagery


- Some of same cells respond when see or imagine color, see or imagine motion



- Same range of visual map activated when see, or imagine, something small & far away 



- When imagine mouse next to elephant, slower to report mouse features than if imagine mouse next to fly



- When imagine approaching elephant, peripheral field activated sooner than when imagine approaching mouse
Socio-Emotional Motion & Imitation

- TASK: Ss asked to push upward on table from underneath –or- to push down on table from above –or- do nothing





 while viewing (unfamiliar) Chinese ideographs – later rate ideographs as positive or negative.


    - RESULTS: Ideographs seen while pushing up (action associated with approach) => rated more positively; 





Ideographs seen while pushing down (avoidance) => rated more negatively, than controls


- TASK: Ss push up/down while generating names of famous people; later rate their attitude toward those people


    - RESULTS: People named while pushing up rated more positively; while pushing down more negatively

- TASK: Ss asked to nod or shake heads while listening to disagreeable or agreeable message, later rate agreement


    - RESULTS: Ss were generally more in agreement with message during which they had been nodding

- TASK: Ss asked to sit erect and smile –vs- sit slumped and frown


    - RESULTS: Faster to retrieve positive personal memories if upright & smiling; negative if slumped and frowning


    - RESULTS: Given bogus positive feedback on lab task, later rate pride as stronger if had been upright & smiling


- TASK: Ss shown one facial expression morphing into another; had to indicate when expression changed.



- Half of subjects required to hold a pen laterally between their lips and teeth (prevent them from mimicking)


    - RESULTS: Ss free to mimic detected facial expression change earlier

- TASK: Ss given photos of facial expressions to classify


    - RESULTS: Ss accuracy in classification correlated with extent to which they mimicked expressions
Modal Word Processing


Property Verification 


- TASK: Ss given pairs of terms, must verify, as fast as possible, if lower-case term is a property of upper case term



- Pairs presented in sequence,  second pair sometimes involves same modality, sometimes different 




- e.g. LEAVES - rustling   BLENDER - loud     -vs-   LEAVES - rustling    CRANBERRY - tart


    - RESULT: Reaction time slower for new pairs that involve a shift of modality (e.g. auditory>>taste) 


Grammaticality Judgments


- TASK: Ss given phrase, asked if grammatically normal (“open the drawer”) or anomalous (“open the chew”)



- Half Ss indicate when normal by pushing a lever, other half indicate when normal by pulling a lever 


    - RESULT - Reaction times faster when response movement matches movement implicit in phrase



- e.g. Given “open the drawer”, faster when pull than push; Given “close the drawer”,  faster when push than pull

 
(Concrete) Language Comprehension


- TASK: Ss read sentence,  then must, as fast as possible, identify object named (vs. not-named)  in that sentence


     - RESULT: Identify (named) object faster when orientation of object is same as in sentence



- e.g. Given “John pounded a nail into the wall”, faster at identifying horizontal (than vertical) nail




  Given “John pounded a nail into the floor”, faster at identifying vertical (than horizontal) nail

Embodied Metaphors

e.g. Path Schema - includes origin, trajector, path, destination etc.


- Often applied to other domains that involve change over time (Love, Learning, Life as a “journey”)


e.g. Container Schema - includes interior, boundary, interior



- Combined with “highlighted” trajectory (e.g. “into”) applied to “in the mind”, logical sets, etc.etc.

e.g. Temperature (body temp!) often part of social metaphor (“She acts so cold!” “He’s hot!”)


e.g. Grasp as understand (“Get a handle on it”, “Grasp the idea?”, “I get it!”) 
