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2.2.5.2 Correlation Analysis 

Correlation analyses were carried out to identify brain regions that were associated with 

individual differences in a) efficiency of learning stimulus-response associations in Session 1 

and b) accuracy of stimulus-response decisions in Sessions 1 and 2.  Efficiency of learning was 

modeled by ranking participants with respect to their stimulus-response learning slopes.  

Contrasts for stimulus-response events were rank ordered across participants from slowest to 

fastest learners.  Each participant’s learning slope was entered as a covariate respecting this 

rank order.  A similar approach was implemented to investigate brain regions that correlated 

with accuracy of stimulus-response decisions for Sessions 1 and 2.  The covariate in these 

analyses was the scores obtained in the final block of Session 1 and the average score obtained 

in Session 2, ordered from lowest to highest.  Striatal regions with activity positively correlating 

with learning slope or accuracy were thus determined.  ROIs were defined based on peak 

activations in striatum for these correlations.  Average neural activity for each participant in the 

ROI was extracted and plotted against a) learning slope, b) Session 1 final block score, and c) 

Session 2 average score.  Brain regions that correlated with learning slope, or more accurate 

decision-making in Session 1 might simply index factors such as differences in stimuli 

familiarity, or in fatigue across participants, relating to number of learning blocks performed to 

reach criterion.  To eliminate these confounds, we also correlated average activity extracted 

from the ROIs for the first three blocks of Session 1 with learning slope and accuracy achieved 

in the final block of Session 1.  

There were fourteen contrasts of interest involving Sessions 1 and 2: (i) stimulus-response 

events versus rest in Session 1; (ii) feedback events versus rest in Session 1; (iii) stimulus-

response versus feedback events in Session 1; (iv) early stimulus-response events versus rest in 

Session 1; (v) late stimulus-response events versus rest in Session 1; (vi) early feedback events 

versus rest in Session 1; (vii) late feedback events versus rest in Session 1; (viii) early stimulus-

response versus feedback events in Session 1; (ix) late stimulus-response versus feedback 

events in Session 1; (x) correct versus incorrect feedback in Session 1; (xi) stimulus-response 

events versus rest in Session 2; (xii) correlation of stimulus-response-related activation in 

striatum and learning slope; (xiii) correlation of stimulus-response-related activation in striatum 



and accuracy in final block of Session 1; 

activation in striatum and accuracy in Session 2.

2.3 Results 

2.3.1 Behavioural Results

Behavioural data for Sessions 1 and 2 are presented in Table 

stimulus-response associations was estimated by the slope of accur

block over the total number of blocks required to reach the pre

standard slope of the linear regression function in Microsoft Excel (2011).  Learning slopes 

were significantly greater than zero 

successfully learned stimulus-response associations through feedback across Session 1.  

Participants on average required five blocks to complete Session 1.  We expected that greater 

learning would occur early relative to late in the session.  To test this assumption, Session 1 was 

divided into early and late, to investigate changes in the rate of learning.  Indeed, the slope of 

learning was significantly steeper early relative to late in the session (

2.4). 

Figure 2.4: Average learning slope earl

Average learning slopes were calculated for early and late halves of Session 1.

of the mean.  Participants’ scores obtained after each block in Session 1 were first divided into early and late 

halves, and slopes were calculated for each phase using the standard slope of the linear regression functi

Microsoft Excel (2011).  Asterisks indicate a statistically significant difference between the early and late slopes 

(***p < 0.01). 

 

and accuracy in final block of Session 1; and (xiv) correlation of stimulus-response

activation in striatum and accuracy in Session 2.  

Behavioural Results 

1 and 2 are presented in Table 2.1.  Efficiency of learning 

response associations was estimated by the slope of accuracy scores achieved for each 

block over the total number of blocks required to reach the pre-set learning criterion using the 

linear regression function in Microsoft Excel (2011).  Learning slopes 

were significantly greater than zero (t = 10.32, p < 0.001); evidence that participants 

response associations through feedback across Session 1.  

Participants on average required five blocks to complete Session 1.  We expected that greater 

rly relative to late in the session.  To test this assumption, Session 1 was 

divided into early and late, to investigate changes in the rate of learning.  Indeed, the slope of 

learning was significantly steeper early relative to late in the session (t = 4.00, p 

 

: Average learning slope early and late in Session 1 of E

Average learning slopes were calculated for early and late halves of Session 1.  Error bars represent standard error 

Participants’ scores obtained after each block in Session 1 were first divided into early and late 

and slopes were calculated for each phase using the standard slope of the linear regression functi

Asterisks indicate a statistically significant difference between the early and late slopes 
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response-related 

.  Efficiency of learning 

acy scores achieved for each 

set learning criterion using the 

linear regression function in Microsoft Excel (2011).  Learning slopes 

< 0.001); evidence that participants 

response associations through feedback across Session 1.  

Participants on average required five blocks to complete Session 1.  We expected that greater 

rly relative to late in the session.  To test this assumption, Session 1 was 

divided into early and late, to investigate changes in the rate of learning.  Indeed, the slope of 

p = 0.002; Fig. 

y and late in Session 1 of Experiment 1 

Error bars represent standard error 

Participants’ scores obtained after each block in Session 1 were first divided into early and late 

and slopes were calculated for each phase using the standard slope of the linear regression function in 

Asterisks indicate a statistically significant difference between the early and late slopes 


