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Memory Is Not Local 

Karl Lashley, one of the most prominent of 
the 20th century researchers in learning and 
memory, was originally in search of a single 
biological locus of memory or “engram” 
however he ended up disproving his own 
theory suggesting that memories were not 
localized in one part of the brain rather they 
were spread out through the cortex. 

There is no “memory center.” 

https://en.wikipedia.org/wiki/Engram_(neuropsychology)


Memory Is Diffuse In Function 



The Different Kinds of Memory 



Definitions & Examples 



Map System Explanations 



Memory Process 

• From an information processing perspective 
there are three main stages in the formation and 
retrieval of memory: 

• Encoding or registration: receiving, processing 
and combining of received information 

• Storage: creation of a permanent record of the 
encoded information in short term or long term 
memory 

• Retrieval, recall or recollection: calling back the 
stored information in response to some cue for 
use in a process or activity 
 

https://en.wikipedia.org/wiki/Information_processing
https://en.wikipedia.org/wiki/Encoding_(memory)
https://en.wikipedia.org/wiki/Storage_(memory)
https://en.wikipedia.org/wiki/Recollection


Where To Train 

• Train at site of encoding? 

• Train at site of retrieval? 

• Train at site of storage? 

 

Verbal Recall Problem- Declarative Memory: List Acquisition Test 
Pre Test 35 Percentile                                     Post Test 85 Percentile 

Trained Fp1 



Coherence Good For Assessment 
Not a Prime Protocol Guide 

T3 -T4 are key Declarative Memory Sites and dysregulated but 
training in these areas do not generate improvement.  The real 
problem is upstream at Fp1.  



Sequential Memory 
Low Posterior Theta 



Age Related Episodic Memory Loss 



Sequential Memory 



Parietal Hypercoherence 
Filtering Problems 



Auditory Working Memory  
Beta  F7-F8; Delta F3-F4 



Filtering 2; P3-P4 Beta Coherence 



Spatial Sorting 
RH Coherence; F7-F8 Delta, Theta Beta 



Working Memory F3-F4 Delta, Theta 



Sequential O1-O2, Working F3-F4 
List Acquisition T3-T4/F3-F4  



Coherence and List Acquisition 



Working F3-F4; Sequential O1-O2 
Auditory T4 



Dashboard Agreement 



New Mind Computerized Performance 
Tests For Cognitive Tracking 

• N = 900 

• Statistically Normed 

• Based on Standard Formats Such as Digit Span 

• Most tests under five minutes 

• Can be taken from home 

• Auto Selected from qEEG 

• Auto Tracking 



Comprehensive Output 



The CEC Generates a Hypothetical Headmap of 
Problem Areas 

Problem Area- Location links are based on fMRI Research 

These hypothetical problem areas are 
identified through the CEC questions. 



fMRI Research Distributed To NFB Community 

The fMRI functional correlates of location were published in the book 
“Doing Neurofeedback” in 2000 and individually distributed to the 
leading developers and investigators in the field. 

This was the first document to integrate the 10-20 system and a 
comprehensive review of the Brodmann area research in the fMRI literature 
based on the Talairach Atlas for functional brainmapping. 



10-20 & Brodmann Correlations 

10-20 EEG Coordinate System Brodmann Locations based on cell 
typology. 



CEC Compared To qEEG 
The level of deviance for each location on the actual qEEG map is rank 
ordered based on a weighting system that looks at magnitude, dominant 
frequency, asymmetry, coherence and phase.  These weighted values of 
the deviance of each location are correlated with the CEC hypothesized 
map. 



qEEG Map Deviance 
The qEEG maps by themselves indicate dysregulation or 
deviance in locations identified in the fMRI literature as being 
correlated with specific functional deficits. 



The CEC and EEG Columns are Compared 

Note the areas of agreement between the CEC and EEG. 

The CEC column on the left shows the level of client’s acknowledged 
and endorsed problems and the column on the right shows the level 
of dysregulation of locations in networks associated with those 
problems.  The EEG dashlight can only indicate a probability level of 
dysregulation due to the brains complexity and compensation 
capacity. 



Correlations Are Used To Select  
The Appropriate Test 

In this case ST and Working Memory, Decision 
Making, and Reading Comprehension show 
correlations 



Appropriate Tests Are Automatically 
Selected 



Tests Can Also Be Manually Selected 



Selection Is Quick & Easy 



The Purpose of Each Test Is Explained 



Clients Receive Instructions 



A Practice Test Is Provided 



Easy To Interpret Results  
Immediately Provided 


