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Brain Substrates for Delay and Trace Eyeblink Conditioning
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Questions of Interest:

When conditioning occurs, do individuals become
aware of the relationship between the CS and US?

Is awareness of the stimulus contingencies necessary
for successful conditioning to occur?

Does the importance of awareness differ for delay and
trace conditioning?

Awareness and Differential Conditioning
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Clark, R.E. and Squire, L.R. (1998).
 Classical conditioning and brain systems:
A key role for awareness.  Science. 280: 77-81.
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Clark, R.E. and Squire, L.R. (1999).
Human eyeblink classical conditioning:
Effects of manipulating awareness of the
stimulus contingencies.  Psychological Science. 10: 14-18.
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Clark, R.E. and Squire, L.R. (1999).
Human eyeblink classical conditioning:
Effects of manipulating awareness of the
stimulus contingencies.  Psychological Science. 10: 14-18.
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Clark, R.E. and Squire, L.R. (1999).
Human eyeblink classical conditioning:
Effects of manipulating awareness of the
stimulus contingencies.  Psychological Science. 10: 14-18.

Does Awareness

Precede, Follow, or Parallel

Successful Differential Trace Conditioning?
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Manns, J.R., Clark, R.E., and Squire, L.R. (2000).
Parallel acquisition of awareness and trace
eyeblink classical conditioning.
Learning and Memory, 7: 267-272.

Awareness and Single-Cue Conditioning
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Manns, J.R., Clark, R.E., and Squire, L.R. (2001).
Single-cue delay eyeblink conditioning is unrelated to awareness.
Cognitive, Affective, and Behavioral Neuroscience, 2: 192-198.
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Manns, J.R., Clark, R.E., and Squire, L.R. (2001).
Single-cue delay eyeblink conditioning is unrelated to awareness.
Cognitive, Affective, and Behavioral Neuroscience, 2: 192-198.
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Clark, R.E., Manns, J.R., and Squire, L.R. (2001).
Trace and delay eyeblink conditioning: Contrasting
phenomena of declarative and nondeclarative memory.
Psychological Science, 12: 304-308.
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Clark, R.E., Manns, J.R., and Squire, L.R. (2001).
Trace and delay eyeblink conditioning: Contrasting
phenomena of declarative and nondeclarative memory.
Psychological Science, 12: 304-308.

Conclusions

Results can be understood in terms of the declarative and
nondeclarative memory systems that support eyeblink
classical conditioning

For Delay Conditioning, declarative knowledge is superfluous
to the acquisition of the CR, and conditioned performance
can be completely supported by cerebellar circuits

For Trace Conditioning, declarative knowledge is important
for the acquisition of the CR which could explain why the
hippocampus and neocortex are also required for successful
acquisition
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Manns, J.R., Clark, R.E., and Squire, L.R. (2000).
Parallel acquisition of awareness and trace
eyeblink classical conditioning.
Learning and Memory, 7: 267-272.
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