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Effect of Age on Serial Imitation

n = 10 each group

Experiment 1 (continued): Each segment defines a
clockwise or counter-clockwise turn relative to the
previous segment. Each of the turns can either be
consistent (+) or inconsistent (-) with the pattern
formed by the previous two segments.

The eight resulting stimulus types can be divided into
four groups based on the numbers of + and -,
creating a range of overall pattern consistency.

Young adults appear to exploit consistency
information to organize five segment patterns into
several chunks, improving their recall (see Agam et
al., 2007).

Older adults do not derive the same benefit from
stimulus consistency. Rather than a detailed chunked
representation, older adults may use “all same” and
“all different” categorizations to aid performance.

Stimulus Complexity Affects
Groups Differently

   Older Adults     Young Adults

In young adults, as consistency decreases, so does
performance. Older adults, however, do best on the
two pattern types that are most easily categorized (all
same/consistent or all different/inconsistent).

Introduction
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Imitation is one of the most important ways by which
people of all ages acquire and master new skills. Until
now, only a few studies have assessed the imitative
ability of healthy older adults (Celnik et al., 2006;
Leonard and Tremblay, 2007).

Aims:
1) Quantify age-related performance changes in

imitation success.
2) Assess how age-related changes depend upon

stimulus complexity.
3) Examine the underlying causes for such age-

related changes.

1) Stimulus: yellow disk moves along a pseudorandom
path comprising a series of connected, straight
segments.

2) Retention Interval: 3.75 seconds.
3) Reproduction: subject draws the disk’s movement

from memory using a stylus and graphics tablet.
4) Feedback: static presentations of both the stimulus

and reproduction.

The task, introduced by Agam et al. (2005), provides a
quantitative spatial and temporal assessment and
supports a detailed measure of imitation fidelity.

Complex Serial Imitation Task

Performance measure is orientation error: the
difference between the orientation of each stimulus
segment and the corresponding reproduced segment.

Thirty-two young adults (18-30 years, 21 female) and
thirty-two older adults (65-88 years, 17 female)
participated in a series of three experiments.

Experiment 2: Using stimuli with a single segment,
we tested how much of the age-related changes
were attributable to motor and perceptual changes.

Experiment 3: We tested how retention delay (5
segments; 0-7.5 second delay before recall) and
capacity (3-7 segments; 3.75 second delay) affected
performance.

Older adults show reduced accuracy of imitation. They
make far more nearest-neighbor transposition errors
and fail to exploit stimulus consistency as effectively as
young adults.

Age-related decreases in imitation performance are
only partly due to perceptual and motor control factors;
the greater portion is accounted for by changes in
memory capacity.

Studies are underway to determine whether older
adults can be trained to use an encoding strategy when
remembering stimulus models for delayed imitation.

Perceptual, Motor and Memory
Sources of Imitation Errors

Older adults showed modest
reductions in precision of:

1) Motor control
2) Orientation judgment
3) Interpolation of segment

orientation from the path of
the moving disk.

Conclusions

Age-related difference in
imitation performance
grows with increasing
memory load, which
accounts for much of the
age-related imitation error.

Despite being the most common self-reported cause
of older adults’ error, delay did not explain the age-
related differences on this task.

n = 12 per group

n = 12 per group

Experiment 1: Each stimulus had five segments.
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Trials with nearest-
neighbor transpositions
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Experiment 1 (continued): Older adults are known
to have a particular problem remembering the order
of items in verbal tasks, even when they remember
item identities (Maylor et al., 1999). To asses order
errors, we examined nearest-neighbor transpositions.

A trial contained a nearest-
neighbor transposition if
reversing two adjacent
segments in the subject’s
reproduction decreased errors
in both segments when
compared to the original
stimulus.

Young Outperform Older

Older adults were twice as likely to make nearest-
neighbor transpositions than young adults (p <
0.001).

Older Make More Order Errors

Overall error was
significantly higher
in the older adults
(p < 0.001).

Before transposition

After transposition


