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Priming

Nonconscious influence of past experience on current performance or
behaviour

Perceptual priming
sensory presentations at study and at test consistent
does not benefit from semantic encoding

Conceptual priming
sensory presentations at study and at test not consistent
benefits from semantic encoding

Nonconscious influence of past experience on current performance or behaviour [Schacter and
Buckner 1998]. Priming will be defined to exclude experiments in which the tasks completed
at test were also completed in the same way at an earlier study phase, and consequence
feedback (e.g. self recognition of response correctness or otherwise) was therefore available at
study. If the influence of study was nonconscious in such experiments, they will be classified
as implicit memory. The reason for this exclusion is that the presence of consequence feedback
on the exact behaviour changes the experimental paradigm.. The effect of the exclusion is that
experiments often cited as evidence for very long term priming [e.g. Cave 1997] are not
regarded as priming but as implicit memory

Following Schacter and Buckner [1998], a distinction will be made between perceptual and
conceptual priming. Perceptual priming is modality specific (i.e. depends upon the degree of
consistency between raw sensory presentations at study and at test) and does not benefit from
semantic encoding. Conceptual priming is not modality specific and benefits from semantic
encoding
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Perceptual priming
priming with minimal possibility of semantic memory involvement

Tachistoscopic word recognition
at study: subjects read a list of words
at test: attempt to identify words from brief glimpses
Identification rates are higher for words read at study

Word fragment completion
at study: read list of common words

e.g. treasure, tarmac etc.
at test: shown three letter sequences, asked to complete with the 
   first word that comes to mind

e.g. tre...
List words occur more often than equally possible alternatives
e.g. treasure more often that treat, tremble etc.

Tachistoscopic image recognition
sequence of brief presentations of masked pictures of objects
Naming accuracy of pictures shown previously is greater

Words on list occur more often than equally possible alternatives [Graf, Squire and Mandler
1984].

Tachistoscopic image recognition: sequence of brief presentations of masked pictures of
objects with such a brief presentation period (< 100 milliseconds) that only ~13% can be
named [Bar and Biederman 1998]. If a previous picture is shown again later, naming accuracy
increases to ~35%.
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Task to identify pictures when presented very briefly
(with masking)

First presentation  only 13% correct

Second presentation ~35% correct

Perceptual Priming: Tachistoscopic image recognition
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Task to identify pictures when presented very briefly
(with masking)

First presentation  only 13% correct
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Conceptual priming
priming with possibility of semantic memory involvement

Letter string classification
subjects presented with sequence of letter strings
asked to identify word or non-word
e.g. bird  grun  tarm doctor  nurse brud  .....

Identification faster for words preceded by semantically related
word (e.g. doctor nurse)

Category exemplar production
subjects given a category and asked to produce exemplars

Previous exposure to exemplars increases chance of being 
produced



7

Note that, as required for system understanding, this architectural view is a simplification. At a deeper level of
detail, functions may be shifted somewhat to achieve practical effectiveness benefits. However, the key
requirement for understanding is to find a high level description that is both accurate enough to be useful and
simple enough to be comprehensible. ÒUsefulÓ includes the capability to be refined by moving to a deeper level of
description.
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Normal
presentation

Perceptual Priming: Tachistoscopic image recognition

Illustrated is a conceptual column activation if the scissors image is perceived for a normal
period of time.
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Normal
presentation

First test
presentation

Perceptual Priming: Tachistoscopic image recognition

If the visual presentation is very short, fewer columns are activated than in the normal
presentation of the same visual object
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Normal
presentation

First test
presentation

Second test
presentation

Perceptual Priming: Tachistoscopic image recognition

In the second brief presentation, again, a small subset of the columns activated in a normal
presentation are activated, not necessarily the same as in the first brief presentation
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Normal
presentation

First test
presentation

Second test
presentation

Activation on the
basis of recent
simultaneous
activity

Perceptual Priming: Tachistoscopic image recognition

There is some overlap between the columns activated in the first presentation and those
activated in the second. At the time of the second presentation, the columns also activated
during the first presentation have recommendation strength (on the basis of recent
simultaneous activity) in favour of activating the currently inactive columns active during the
first presentation. These activations expand the size of the activated subset of the columns that
would be activated by a normal presentation, increasing the chance that the object will be
identified.
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Perceptual Priming: Word fragment completion
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at study: read list of
common words

e.g. treasure, tarmac
etc.

Perceptual Priming: Word fragment completion
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treasure

Perceptual Priming: Word fragment completion

Reading the word directly drives activation of multiple column populations (at different phases
of modulation) in the vusual ! visual features area and a column population in the ! visual
objects area.
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treasure

Perceptual Priming: Word fragment completion

Reading the word directly drives activation of multiple column populations (at different phases
of modulation) in the vusual ! visual features area and a column population in the ! visual
objects area.

The direct ! visual features activation drives an indirect activation in the same area on the basis
of frequent past simultaneous activation (i.e. visual columns often active in the past when the
word ÒtreasureÓ has also been present, or the ÒmeaningÓ of the word).
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At test: shown three
letter sequences,
asked to complete
with the first word
that comes to mind

e.g. tre...

Perceptual Priming: Word fragment completion

Later, three letter sequences are shown
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At test: shown three
letter sequences,
asked to complete
with the first word
that comes to mind

e.g. tre...

Perceptual Priming: Word fragment completion

Later, three letter sequences are shown, which activate columns in the ! visual features area.
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At test: shown three
letter sequences,
asked to complete
with the first word
that comes to mind

e.g. tre...

Process: activate
other columns with
temporally correlated
past activity:

recorded at same 
time

often active at same 
time

recently active at 
same time

Perceptual Priming: Word fragment completion

The activated columns do not have adequate recommendation strengths to drive a behaviour of
the required type (speaking a word). Indirect activation recommendations are also present,
which can expand the available column population and therefore recommendation strengths.
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At test: shown three
letter sequences,
asked to complete
with the first word
that comes to mind

e.g. tre...

Process: activate
other columns with
temporally correlated
past activity:

recorded at same 
time

often active at same 
time

recently active at 
same time

treasure

Perceptual Priming: Word fragment completion

The currently active columns have recently been active at the same time as the columns
activated in response to hearing the word ÒtreasureÓ

Hence these types of recommendation strengths will be present in addition to recommendation
strengths for activation oon the basis of frequent past simultaneous activity or past
simultaneous recording.
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At test: shown three
letter sequences,
asked to complete
with the first word
that comes to mind

e.g. tre...

Process: activate
other columns with
temporally correlated
past activity:

recorded at same 
time

often active at same 
time

recently active at 
same time

treasure

Perceptual Priming: Word fragment completion

Recent activity
recommendation
strengths will be
fairly strong, but
decay with time

This effect will decay with time
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Outputs !  visual objects

Outputs !  visual features

Tachistoscopic word recognition
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Outputs !  visual objects

Outputs !  visual features

Word read at study

Tachistoscopic word recognition

At study, different parts of the read word activate column populations in the ! visual features
area. These drive an activation in the ! visual objects area. This ! visual objects activation
drives another activation in the ! visual objects area (at a different modulation phase) on the
basis of frequent past simultaneous activation. This indirect population corresponds with the
ÒmeaningÓ of the word.
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Tachistoscopic word recognition

Outputs !  visual objects

Outputs !  visual features

Word read at study

Outputs !  visual objects

Outputs !  visual features

Word briefly seen at test

If the word is only briefly seen at test, only a small proportion of the ! visual features column
population that would be activated by a full perception is activated.

However, the small active population contains columns that have recently (during study) been
active at the same time as the currently inactive columns activated in response to a full
perception. Some of these inactive columns are activated on this basis, increasing the chance of
word identicifaction.
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Use of indirect activation strengths

Note the important use of indirect activation strengths

Searching for information that is not directly available in
current sensory inputs
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Conceptual priming: Letter string classification

subjects presented
with sequence of
letter strings and
asked to identify
word or non-word

e.g.  bird  grun  tarm 
  doctor  nurse  
  brud.....

Identification faster
for words preceded
by semantically
related word (e.g.
doctor nurse)

columns
detecting the
presence or
absence of a
visual
activation

visual auditory propioceptic

polymodal
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Conceptual priming: Letter string classification

subjects presented
with sequence of
letter strings and
asked to identify
word or non-word

e.g.  bird  grun  tarm 
  doctor  nurse  
  brud.....

Identification faster
for words preceded
by semantically
related word (e.g.
doctor nurse)ÒdoctorÓ

Indirect visual activation in
response to the auditory
columns

In response to hearing the word ÒdoctorÓ there will be a direct activation in auditory areas in
response to the sound, and an indirect activation in the visual areas on the basis of frequent
past simultaneous activity. This indirect activation could include columns activated at ! groups
of objects and higher, corresponding with situations in which a doctor has been present, such
as a hospital.
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Conceptual priming: Letter string classification

subjects presented
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Conceptual priming: Letter string classification
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Conceptual priming: Letter string classification

subjects presented
with sequence of
letter strings and
asked to identify
word or non-word

e.g.  bird  grun  tarm 
  doctor  nurse  
  brud.....

Identification faster
for words preceded
by semantically
related word (e.g.
doctor nurse)ÒdoctorÓ

Presence of indirect visual
activation detected

Column outputs recommend
saying ÒyesÓ

Indirectly activated visual
columns acquire similar
recommendation strength
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Conceptual priming: Letter string classification

subjects presented
with sequence of
letter strings and
asked to identify
word or non-word

e.g.  bird  grun  tarm 
  doctor  nurse  
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response to the auditory
columns
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Conceptual priming: Letter string classification
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Conceptual priming: Letter string classification

subjects presented
with sequence of
letter strings and
asked to identify
word or non-word

e.g.  bird  grun  tarm 
  doctor  nurse  
  brud.....

Identification faster
for words preceded
by semantically
related word (e.g.
doctor nurse)ÒnurseÓ

Some of indirectly activated
visual columns have additional
recommendation strengths in
favour of their activation on the
basis of recent activity
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Conceptual priming: Letter string classification

subjects presented
with sequence of
letter strings and
asked to identify
word or non-word

e.g.  bird  grun  tarm 
  doctor  nurse  
  brud.....

Identification faster
for words preceded
by semantically
related word (e.g.
doctor nurse)ÒnurseÓ

Identification will therefore be
faster for words preceded by
semantically related word

Two effects could be operating. One is that some of the visual columns have recently acquired
recommendation strengths in favour of saying ÒyesÓ. Second, some columns in the ÒnurseÓ
visual population have recently been active in the ÒdoctorÓ population at the same time as
some inactive columns. These inactive columns are recommended for activation, increasing
the speed with which the indirect visual population develops.
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Conceptual priming: Category exemplar production

Subjects read list of words

Later given a category and asked to produce
exemplars

Previous exposure to an exemplar on list increases
chance of it being produced
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ÒbirdÓ

ÒowlÓ

Conceptual priming: Category exemplar production
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ÒbirdÓ

ÒowlÓ

Conceptual priming: Category exemplar production
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ÒbirdÓ

ÒowlÓ

Conceptual priming: Category exemplar production
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ÒbirdÓ

ÒowlÓ

Conceptual priming: Category exemplar production

tend to be activated
on the basis of recent
simultaneous activity
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ÒbirdÓ

ÒowlÓ

Conceptual priming: Category exemplar production

tend to be activated
on the basis of recent
simultaneous activity
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Use of indirect activation strengths

Once again note the important use of indirect activation strengths
for cognitive processes

Searching for information that is not directly available in
current sensory inputs
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Use of different levels of description
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Note that, as required for system understanding, this architectural view is a simplification. At a deeper level of detail, functions may be shifted somewhat to achieve
practical effectiveness benefits. However, the key requirement for understanding is to find a high level description that is both accurate enough to be useful and
simple enough to be comprehensible. ÒUsefulÓ includes the capability to be refined by moving to a deeper level of description.
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Component hierarchyModular hierarchy

If there are multiple sources of sensory inputs, conditions can be detected first in the
information derived from just one sensory mode, then conditions in multimodal information.
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