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Methodology

Task

* We developed a rule-based category learning based on the methods
of Maddox et al., (2003) and Normura et al., (2007)

* Participants categorized Gabor patches (320 trials) that varied in spatial
frequency (i.e. how many stripes) and orientation (i.e. the angle of the lines in
the patch).

* Two categories (A or B) were predetermined based on spatial frequency.

* Participants received feedback on each trial

* Participants also completed a second task in which they were given the
category rule based on spatial frequency with figures at the near and far

boundaries to test possible vision deficits.
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EEG

* EEG data was collected using a 38-channel Biosemi Active2 EEG system including two mastoid electrodes for
digital re-referencing and four electrodes for monitoring eye movements.

* Data were filtered offline using a 0.01Hz high-pass filter and a 59-61Hz band-stop filter in EMSE (Source Signal
Imaging) and all channels were corrected for ocular artifacts using EMSE’ s PCA-based algorithm.

* Stimulus- and Feedback-locked event-related potentials (ERPs) were calculated for correct and incorrect trials
for all participants.

Participants

* We tested 21 younger adults (M = 19.86 , SD = 2.73) recruited from Loyola and Northwestern Universities and
16 older adults (M = 71.09 , SD = 2.91) recruited from the Northwestern Alzheimer's Disease Center Core.

* Older adults were within 1.5 SD of their age appropriate score on two measures of long-term memory

Neuroimaging Results

* Younger adults showed similar patterns for the stimulus-locked Late Positive Complex (LPC) and feedback-locked P300 ERPs as we saw in our original study
(Morrison, Reber, & Paller, 2009).
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Conclusion

» Compared to younger adults, older adults show increased variability in
performance in a rule-based category learning task.

+ Older adults showing deficits (no-rule subgroup) appear to have difficulties
with both executive and memory functions as evidenced by behavioral and
ERP results.

» While some older adults showed similar behavioral performance to younger
adults (rule-subgroup), their ERPs show variable compromise, suggesting
they may be appropriate predictors of further decline.

» Our results suggest that rule-based category learning with ERP analysis
may be an excellent means to screen older adults for increased risk for
pathological aging.
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* Because of differences in peak latency between older and younger adults, stimulus-locked LPC ERPs were measured from 500 to 600ms for younger adults and
from 600 to 750ms for older.

* Correctlincorrect LPC ERP subtractions of mean amplitude showed a reliable difference for younger and rule subgroup older adults, while the no-rule subgroup
showed no difference.

* Based on many previous ERP studies involving memory we believe the LPC indexes long-term memory access and updating and thus appears to be abnormal in the
no-rule subgroup.
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* Correctlincorrect feedback-locked P300 ERP subtractions of mean amplitudes from 300 to 400ms shows a reliable difference for younger adults and rule subgroup
older adults, while the no-rule subgroup showed no difference.

* Unlike the LPC, the P300 for the rule subgroup was reduced compared to that for younger adults in spite of equivalent accuracy suggesting decreased rule-learning
confidence.

* The P300 ERP is widely believed to be an index of violations of expectancy and thus we interpret the correct/incorrect subtraction to reflect the degree to which a
participant has developed confidence in an explicit rule for categorization.
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