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1. Hebb's Hypothesis: The Organization of Behavior 1949. The functional stimulus 
interactions that the individual had with the environment, especially early in life, shape 
the synaptic organization of the visual nervous system.  

2. Selye's hypothesis: The Stress of Life, 1956. Stress acts as a major variable in 
determining the efficiency of behavioral interactions with the environment. The GAS: 1. 
The alarm reaction. 2. The stage of resistance. 3. The stage of exhaustion.  

3. Skeffington's hypothesis: Basic Premise of the OEP Approach to Vision Care. The 
individual's visual perceptual information processing abilities can be functionally 
modified by specified environmental stimulus interactions. That is, the functional 
interactions of individual with environment share, modify, and otherwise control the 
visual nervous system structure, and the degree to which the organism is placed under 
stress will determine the direction and efficiency of these structural modifications.  

4. Physiological data of the 50's and 60's substantiates Selye. (Ref.: Psychology Today, 
August 1985, pp. 44-49)  

5. Behavioral data of the 50's and 60's substantiates Hebb. A. McGill Studies by Hebb, 
Fergus, Thompson, Heron B. Cornell Studies by Gibson, Walk, et. al. C. MIT Studies by 
Held, Hein, et. al.  

6. Physiological data of the 50's, 60's and 70's substantiates Hebb. A. Hubel & Wiesel B. 
Hirsch & Spinelli C. Blakemore D. Pettigrew E. vonNoorden  

7. Nobel Prize of 1981 to David Hubel & Torsten Wiesel for their studies of the 
"functional architecture" of the visual system.  

8. Why, if Hebb and Selye have been substantiated, does Skeffington continue to be 
scoffed at? A. "Placebo", "Black Magic", "Witchcraft" B. The concept of the "critical 
period"  



9. "Critical period" phenomena: A. Prior to 1975 A definite, final, and irreversible end. 
Hubel & Wiesel, vonNoorden & Associates B. Since 1976 An end, but not definite, not 
final and certainly not irreversible!! Duffy and associates Spear and associates  

10. Physiological data of late 70's suggest a "repression/derepression" model. A. Hubel & 
Wiesel B. Blakemore & Pettigrew C. Hirsch & Spinelli  

11. Attention appears to be a regulator of the "critical period" phenomena. A. Cynader 
and associates B. Pettigrew and associates  

12. Question: If attentional mechanisms are important in regulating the "critical 
period"/"functional neuroanatomy" phenomena, might these same mechanisms also be 
important for reversing early experience deprivation effects? A. Early, successful 
"reversal" studies. 1. vonNoorden early 70's 2. vanSluuters late 70's B. Recent, successful 
"reversal" studies. 1. Pettigrew and associates later 70's -- importance of the locus 
coeruleus in controlling selective attention. 2. Singer, Tretter, & Yinon, 1982 -- 
successful reversal of early deprivation effects. 3. Kasamatatsu and associates 1983-1986 
-- stimulation of the locus coeruleus, post critical period.  

13. Moral of the story? Two separate neural mechanisms are integrally involved in the 
plasticity/modifiability of cortical visual information procession!! A. Midbrain reticular 
activating system mechanisms associated with selective attention/arousal levels. This 
mechanism "sets a gate" on the primary sensory information input system, and helps to 
determine what and how much sensory information with "get through". B. The primary 
visual information input system mechanism -- the "traditional" retino-geniculo-cortical 
visual system. This mechanism is responsible for visual information processing; but it is 
"gated" or "modulated" by the first mechanism, the selective attention/arousal level 
mechanism.  

14. Personal Speculation! (of Dr. Steven J. Cool) A. Primary sensory input to the visual 
cortex and organization of information processing in the cortex is a function of 
cholinergic synaptic connectivity. B. The functional validation/functional neuroanatomy 
that is set up by the individual's early environmental interactions (via the primary visual, 
cholinergic inputs) is modulated by attentional mechanisms. C. These attentional 
mechanisms (via locus coeruleus) constitute a large adrenergic input to the visual cortex. 
D. Physiological/psychological stress leads to a general state of 'sympathetic arousal" -- a 
systemic "pumping" of the adrenergic systems, both neural and endocrine. E. Moderate 
amounts of stress may modulate the attentional system such that we are in a heightened 
state of awareness and readiness -- moderate stress/arousal sets us on a "hair-trigger" of 
alertness. F. But, too much stress may produce a high level of 'spontaneous activity" in 
these cortical adrenergic system, causing an increased 'noise' level in the primary 
cholinergic sensory system and interfering with information processing. G. You can't get 
a meaningful signal pumped through and excessively noisy system. H. On the other hand, 
a lowered state of stress/arousal/selective attention may reduce the sensitivity of the 
primary sensory system, making it equally difficult to get a meaningful signal pumped 
through the system. I. To get selective attention mechanisms to work, in order to effect 



"functional cures", you first have to reduce the "noise" level, or raise the arousal level 
such that the system can sense "meaningful information" -- i.e., you may have to reduce 
stress/raise arousal in the system first before the 'reversal therapies' can work. J. That's 
the "2X4" of functional optometry: Reduce stress/raise the arousal in the system --- 
lower/raise the general adrenergic arousal level, such that attentional mechanisms can 
operate at a reasonably efficient level, and then treat the patient's primary sensory 
cholinergic information processing deficit. 

15. The model: A possilbe mechanical analog model: Light comes in from the left and 
impinges on the eye. The signal is modulated by the levels of arousal and attention. The 
end result, moving to the right, is information processing. 

To the left is the lowest level of arousal and attention where the "prism" is blocking most 
of the signal which means that little or no information get through. In the middle, the 
optimum level of arousal and attention has been obtained allowing the cleanest signal, 
properly related to it's ground to get through. All the way to the right, the last place 
alignment of the "prism", allows too much signal to get through and there is far too much 
overflow into noise in the system which interferes with efficient information processing. 
Only when the level is at the optimum setting does the correct amount of signal get 
through. 

16. Suggestions for clinical practice? The key to successful applications of functional 
optometric techniques in the remediation of visual system problems is the use of a two-
step process: A. First, The patient's selective attention/arousal level system must be "set" 
such that the primary visual system pathways are maximally sensitive to visual 
information input (low plus lenses to reduce stress? Yoked prisms to induce 
interest/arousal?). B. Then, When the first mechanism is "set", specific visual system 
therapeutic techniques may be used to modify the information processing capabilities of 
the primary visual system mechanism.  
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