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Expertise Effects on the N170

Bird Pictures —




N170 Correlates with Degree of Expertise
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Gauthier, Curran, Curby & Collins (2003)



Can laboratory training help us
understand the dynamics of the
learning processes contributing to
perceptual expertise?



Training Bird “Experts”

Owls Wading Birds
(Family 1) AND (Family 2)

American Bittern Black Crowned Great Egret

Night Heron

Cattle Egret Glossy Ibis Green Heron

Flammulated

Great Blue Heron Least Bittern Limpkin Reddish Egret

Barred Great Grey

(Tanaka, Curran, Sheinberg, 2005; Scott, Tanaka, Sheinberg, Curran, 2006)



Species A

Training Methods

Basic Level Training

Subordinate Level Training Family 1
Pre-test Species B Post-test
Family 1
Training
Day1 Day2 Day3 Day4 Day 5 Day 6 Day 7 Day 8

6 days of training over 2 weeks

8
(Scott, Tanaka, Sheinberg & Curran, 2006)



Subordinate Matching Task
(Pre- and Post- Training)

800 ms

Same Different

Spocies  Spocies Are birds from same

o |0 species?
(not exemplar identity matching)
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Car Training Experiment

Sport-Utility Vehicles Antiques Sedans
(SUVs)

10
(Scott, Tanaka, Sheinberg, & Curran, 2008)



Exposure Training

Car Training

N

L e—

) ) )

o—0

Subordinate Level Training

Basic Level Training

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 \’I-Week later y

6 days of training over 2 weeks

11
(Scott, Tanaka, Sheinberg, & Curran, 2008)



Training Effects

o = Pre-training Basic
Similar results for ... pre-training Subordinate

Birds and Cars . Post-training Basic .
... POst-training Subordinate L

Accuracy (d’)
— Only enhanced by subordinate
training.
N170

— Enhanced equally by subordinate,
basic, and exposure training.

N250

— Only enhanced by subordinate
training.
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Training Effects

o = Pre-training Basic
Similar results for ... pre-training Subordinate

Birds and Cars . Post-training Basic
.ee. Post-training Subordinate

Accuracy (d’)
— Only enhanced by subordinate
training.
N170

— Enhanced equally by subordinate,
basic, and exposure training.

N250

— Only enhanced by subordinate
training.




New Questions

« Can similar training effects be observed with
novel stimulus categories?

* Does perceptual expertise training benefit
from spaced learning?
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Creature Families

Family 1 Family 2
Species A Species B Species A Species B
| 4 X ‘

=

3 Families
16 species/family

16 exemplars/species
15



C reatu re Exposure Training
Training N o
Subordinate Level Training \ . ﬁ} \ﬁ“i\ A

- N W
@ - ,’A

W

% < \ Basic Level Training

Day 1 Day 2 Day 3 Day 4

4 days of training with spacing manipulated

16
(D’Lauro, Scott, Tanaka, Sheinberg, & Curran, in preparation)



Long Spacing: Short Spacing:
2 days between 0 days between
training sessions training sessions

M T W Th E Mon Tue Wed Thu Fri

|:I ERP Test Session . Training Session




ERPs during
creature species matching task

PreTest
M T W /

1 Day PostTest

10 Day PostTest




Learning Benefits from Spacing

2.5

1.5

0.5

d' on Matching Task

PreTest

1 Day PostTest 10 Day PostTest

19

(n=12)



d' on Matching Task

d to Ad’

2.5
2
1.5
. I Short
d ILor?g
1 E
0.5 A
0 a
PreTest 1 Day PostTest 10 Day PostTest
1.2
1
PostTest-PreTest 0.8
Ad' 0.6
0.4
0.2
0
1 Day PostTest

Ad' on matching task

10 Day PostTest

I Short
M Long
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The Relationship Between Rl and Optimal ISI

Cepeda et al. metaanalysis

ISI = 0.068 * R19-7%7

_ L1 L0
o s1 810 .
, 5
Optimal = |
Spacing £
Delay 5
5 -4 -3 -2 |og-2R|) 0 1 2 3

Retention Interval
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d' on Matching Task

d to Ad’

2.5
2
1.5
. I Short
d ILor?g
1 E
0.5 A
0 a
PreTest 1 Day PostTest 10 Day PostTest
1.2
1
PostTest-PreTest 0.8
Ad' 0.6
0.4
0.2
0
1 Day PostTest

Ad' on matching task

10 Day PostTest

I Short
M Long
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Exposure and Basic-Level training only
Improved performance after Long Spacing.

Ad' - 1 Day PostTest

1.5

Ad’

T

0.5

'

Exposure Basic

Training Condition

-0.5

Subordinate

Short
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Post-Pre ERP differences are
increased by Spacmg

Exposure

— Long-PostTest
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Post-Pre ERP differences are
increased by Spacmg

Exposure »~, Subordinate

Long-PostTest - Short-PostTest 25



=
(0)}

Spacing Enhances Learning-related

Increases in N170 amplitude

PostTest - PreTest N170 Amplitude

(166-190 ms)
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Exposure

Basic

Subordinate

Short
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Training Condition
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N250 only increased after Subordinate Training,

but more so for after Long Spacing.

A N250 (pV)

2.5

1.5

0.5

-0.5

PostTest - PreTest N250 Amplitude
(230-330 ms)

Exposure l Basic Subordinate

Short
Long
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Conclusions

* Perceptual expertise training protocols
previously used with birds and cars are

also effective for learning novel
creatures.

* Spacing enhances learning as well as
the ERP correlates of perceptual
expertise.
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Training Sessions

Repetitions

Number of Repetitions/Day

Vai

—

=

Training Day

—e— Short
——|Long
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Sub D-Prime : Old-Old>0ld-New>New-New

Exposure Basic

— Pre

M Post

T

New- Old- Old-Old New- Old- OId OId New- Old- Old Old
New New New New New New
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ERP: Post is most negative,
week most positive

S~ n A
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Training Regimen

Subjects have 4 training sessions.
Each training session consists of 3 tasks:
1. Naming (Need 100% to move on)
« Creatures added pairwise.
2. Speeded Naming
3. “Game show” Task

Creature families are learned at
different category levels
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Scott et al(2008) - learning by level

D-Prime
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Scott et al(20006) - learning by level

Behavioral d'
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Stimulus Training Details

Shown in Not Shown
Training In Training

Shown Not Shown Not Shown

Old Species Old Species New Species
Old Exemplars New Exemplars New Exemplars
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Long D-Prime

3.5
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Short D-Prime

3.5
3 |
2.5 B
2 - WIPRE
M POST
1.5 - | 10DAY
1 _ |
0.5 B
0 - ‘
&é eoé @OO S oo$ X o$$ ooé ~ooo
Q)’O @’O Q)@ (/O (JO C/O 6\) 6\) (90
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Short Lag D-Primes

4.00

3.50

3.00

2.50

M PRE
W POST
M 10-days post

2.00

1.50 +

1.00 +

0.50 ~

0.00 -
BasNN BasON BasOO ExpNN ExpON ExpOO SubNN  SubON SubOO
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Long Lag D-Primes

4.00
3.50
3.00
2.50
B PRE
2.00 M POST

Il 10-DAY POST

1.50

1.00

0.50

0.00
BasNN BasON BasOO ExpNN ExpON ExpOO SubNN SubON SubOO
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D-Prime Diffs

3.00

2.50

2.00

1.50

Short Lag
M Long Lag

1.00

0.50

0.00 ‘ I | I

BasNN BasON  BasOO EXpNN  ExpON  ExpOO SubNN  SubON  SubOO

-0.50
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Diffs

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50

BasNN

BasON

BasOO

ExpNN

ExpON

ExpOO

SubNN

SubON

SubOO

Short Lag
M long Lag
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D-Prime Diffs

3.00

2.50

Short Lag

Long Lag

2.00

1.50

1.00

0.50

SubNN
Short Lag

SubON
Short Lag

SubOO
Short Lag

SubNN
Long Lag

SubON

Long Lag

SubOO

Long Lag

W POST
M 10-days POST
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Stimulus Training Details

During Training:
« Species Seen

— 8 Species of each family will be shown

— 8 Species of each family will NOT be shown and
will be held back for testing

 Exemplars seen:
— 8 Exemplars from each species will be shown
— 8 Exemplars from each species will NOT be
shown and will be held back for testing
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