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Abstract
In the process control task, participants interact with a computer

controlled system, and are required to reach and maintain specified target
values of one output variable by varying a single input variable (Berry and
Broadbent 1984).  Under some circumstances, people are able to perform well
on this task even though they are unable to answer questions about the system
they learned to control. Further, amnesic patients have shown intact initial
learning in this task (Squire & Frambach, 1990).   Thus, such skill learning is
thought to be implicit, and not to rely on the medial-temporal lobe system.
We wanted to determine whether there are age-related deficits on one version
of this task, the sugar production task.  Here participants were asked to
undertake the role of a manager of a sugar production factory, and were told
that they could control sugar output simply by manipulating number of
workers employed.  What the participants were not told was that output was,
in fact, related to the input by a mathematical equation.  12 young (college
students) and 12 older people (65 years and older) completed three sets of 20
trials.  Both age groups showed implicit learning in that they became more
accurate over the sets without conscious awareness of the rule.  Further, no
age-related deficits were observed, suggesting that implicit skill learning of
this type, which does not contain the perceptual or motor components typical
of most implicit learning tasks, might be spared in normal aging.

Conclusions

No Age Differences in Process Control Task

Method
Task:

Process Control: Sugar Production

Goal to reach 9,000 T of sugar

     Vary the workforce size

•  12 possible outputs (1,000- 12,000 T of sugar)

•  12 possible inputs (100 – 1,200 workers

Procedure:
Three blocks of 20 trials

Equation: P = 2 x W – P1 + r
•  W= workforce,
•  P1= previous sugar output,
•  P = current sugar output.
•  r = random element, either 1, 0 or –1 (in thousands).

Measures of Learning:

Implicit Learning:                                     Explicit Learning:

Number of trials correct                                         Post-experimental interview

•  Both age groups learned on process control task

•  No age deficits

•  No declarative knowledge of the rule

•  Age constancy on task without motor and perceptual component
•  Implications:

•  Age deficits due to sequencing demands?

•  Age deficits due to perceptual/motor demands?

• Learning is implicit in that people did not gain declarative 
knowledge of the rule:

•  Describe particular situations

•  Adjust strategies on the basis of trial and error
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Sex
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Participants

Sugar Production Task
Set: 1
Try: 5 / 10
Sugar production: 3,000
Target: 9,000

Workforce:
100
200
300
400
500
600
700
800
900

1,000
1,100

__________ 1,200 _________________________________________________
History:         try          Workforce             Sugar production

1                   900 12,000
2                   800 5,000
3                1,000 12,000
4 800 3,000
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Introduction
•  Explicit learning declines with age

•  Results mixed for implicit learning:

•  Several distinct forms of implicit learning that may depend on 
different brain systems

•  Important to study all forms of implicit learning to gain a fuller picture of
aging

•  Process Control Task: dynamic, cognitive skill task, developed by Berry
and Broadbent

•  People required to reach and maintain specified target values of one
output variable by varying a single input variable

•  Output related to the input by equation

•  Task does not involve motor-sequencing, and spatial learning known to be
impaired in elderly

•  Only one study of aging with the process control task has been reported

•  Focused only on young versus middle aged people (e.g. Myers & 
Conner, 1992)

•  No age differences found in implicit learning

•  Goal of the present study:  to determine whether there are age-related
deficits on one version of this task, the sugar production task


