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�In the first Experiment, a battery of memory tests were administered to 
participants in either of two global contextual environments (namely contextually-
rich versus contextually impoverished rooms).

�Experiment 2 Investigated  the  impact  of  both local  and  global  context  on  
episodic  memory  in  a  visual  paired  associate (VPA)  task.

�Experiment 3 employed a high density 128-channel ERP array in order to 
determine the processing components and corresponding source dipoles involved 
in an implicit local context memory test
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Electrophysiological Correlates

Global context
32 participants were assigned to 
one of four conditions

n Conditions 1 & 2 participants  
completed  both  the  study  and  
training  phase  in  the  same  
globally  contextually-rich  
room

Conditions  3  &  4  investigated  
the  effects  of   manipulating  
the  global  context  between  
encoding  and  recall 
(contextually rich versus 
contextually sparse rooms)

Local Context
47  participants  completed a 
Visual Paired Associates task 
with a local contextual 
background to each pair. 

All 8 pairs were learned (x6), 
then tested in a block where 
contextual cues were congruent 
or incongruent.

ResultsMethod

�The contribution of contextual factors upon learning and memory has been well-
established, and it has been repeatedly shown that reinstating a learning context 
facilitates episodic recall while changing context can impair recollection.

�However, much controversy has prevailed as to the significance of a congruent 
context for memory formation.

�Due to its dense connectivity with sensory areas, the hippocampal formation is a 
strong candidate for a role in the initial processing and subsequent reinstantiation 
of context, particularly during learning.

80 participants completed a 
behavioural battery on two occasions. 
There were four conditions: two 
groups were tested and retested in the 
same context; two were retested in a 
different context.

40 participants were tested in a 
contextually sparse environment  and 
40 participants were tested in a 
contextually enriched environment

Tests were: Trail Making Test, 
RAVLT, Face-Name Pairs, RBMT, 
NART and CFQ.
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Impoverished versus Enriched 

�In addition, the HF is known to be critically involved in episodic memory 
formation, and is also a key site of action of stress.

�Here we report three experiments with the aim of investigating aspects of 
contextual facilitation (and disruption) under differing conditions and upon various 
forms of memory.

Global versus Local Context

Discussion
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Context A - Sparse Context B - Enriched
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A sample of (n=21) participants aged between 
18-30 was used to complete this study. Fourteen
males and seven females took part. After rejecting
participants due to excessive EEG/EOG artifacts
or head movement , 17 participants remained, 

six females and eleven  males

All 17 participants were subjected to a local context 
VPA task which consisted of a study block containing
48 trails, followed by a test block containing 128 trials

EEG activity was amplified using a band-pass of 
0.16-100Hz and a gain of 1000. The conversion rate was 
2000Hz per channel and the range was 150 mV.
Recordings were notched filtered off-line at 50Hz

Participants wore a 128 channel EasyCap connected to 
BrainProducts high impedance ERP amplifier. Individual 
electrodes were adjusted to achieve an impedance level of 
< 10k�.
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ERP waveforms of the four test conditions
at electrode P4  showing P1 and N2
components and clear latency differences

[P100 (100-190 ms) N200 (160-240 ms)

Posterior view of P4 waveforms

Global context

Local Context

P1

N2

Source Analysis: True Congruent (5 
dipole solution accounted for 88%: of 
variance for 0-800 ms)

Source Analysis True Incongruent;5 
dipole solution  accounted for 82% 
of variance for 0-800 ms

MRI Transverse sections showing dipole solutions for (a) true
Congruent and (b) true incongruent 
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Despite minimal contextual cues in 
contextually sparse condition, there 
were some indications of facilitation 
in retrieval in congruent conditions 
for the TMT (Trail A), but not on the 
RAVLT or the Face-Name Pairs 
(p>0.06).

Results

More pronounced differences were 
evident for contextually enriched 
trials, with contextual facilitation on 
the delay trials of the RAVLT delay 
trial (AA vs AB) and Face-Name 
Pairs (24 hr delay)

�In Exp 1, regarding the contextually-impoverished study, 
there was little indication of contextually-mediated 
facilitation on specific measures of episodic memory, 
possibly due to the presence of minimal contextual cues in 
the environment. Evidence of such facilitation was more 
pronounced in the contextually enriched experiment.  
These differences were restricted to measures of episodic 
or episodic-like memory (RAVLT, Face-Name Pairs), 
while scores on control tasks did not vary (e.g. STM as 
measured by the RBMT; CFQ; NART). The facilitation 
was specific to delayed recall, suggesting an effect on 
LTM, rather than on STM. The facilitative effect of 
congruence and disruptive effect of incongruence were 
more apparent when the enriched environment was 
employed as the learning context, suggesting an advantage 
for a multisensory stimulus array in establishing an 
environmental context.

In Exp 2, Participants  in the global  condition were  statistical  
superior  at  accurately  identifying  a  false (recombined)  stimulus  
pair  then  a  true (studied)  pair. 
With regards to accuracy,  memory  recall  was  not  facilitated by  
contextually  congruent  or  incongruent  settings. However,  if
simply  the  mean  reaction  times  obtained  are  observed,  it is   
clear  that  true  pairs on  average  yielded  slightly  faster  reaction  
times,  with  participants  in  Condition  2  being  the  only  
condition  to  have  a  faster  reaction  time  for  false  stimulus  pairs  
when  both  correctly  and  incorrectly  indicating  a  stimulus pair. 
Regarding local context, facilitation effects of congruent context for 
true pairs were observed, with facilitation of performance for 
incongruent context when the pair was false, suggesting that some 
coupling of pair and context had taken place. A greater mean 
accuracy was observed for the false pairs, more specifically the
false-incongruent condition than any other condition.The lack of RT 
effects suggests that this was not due to a speed-accuracy trade-off.

Concerning the electrophysiological data, latency difference of 
approx 30ms for P1 and N2 with earlier latency for true congruent 
than all three other conditions which peaked at the same latency. 
This reflects earlier processing of the stimulus pair when presented 
with its congruent context which mirrors the behavioural 
facilitation. In the P1-N2 complex, generators were observed in 
the right superior parietal lobe; BA7, the left frontal lobe; BA6, the 
medial frontal gyrus, right frontal & middle frontal gyrus; BA10
and the right left thalamus for the true-congruent condition. 
Regarding the true-incongruent condition, generators were 
observed in the right parietal angular gyrus; BA39, the left parietal 
angular gyrus; BA39, the left limbic lobe & cingulate gyrus; 
BA24, and the left & right insula; BA13. Results indicate that 
implicit local context (scene backgrounds) interacted to affect 
learning of visual pairs at a relatively early stage in the 
information-processing stream.




