Implicit learning

People learn to make decisions on a task more accurately or more quickly without being able to justify their decisions adequately.

OR:

The learning process by which people come to acquire implicit (unconscious) knowledge.

Consider:

Acquisition of natural language, social skills, musical appreciation, many practical skills

Contrast:

Subliminal perception 

You are not conscious of : 

Your current perception of a stimulus

Implicit memory 

Long term, but always tested on the same item, an item that is usually consciously perceived. 

You are not conscious of: Having experienced the item before in a certain context  (and utilizing that experience).

Implicit learning

 long term, items generally consciously perceived, not necessarily tested on the same items as training. You are not conscious of:  Knowledge of relations between stimuli, or stimuli and your responses. 

Criteria of unconscious knowledge:PRIVATE 

1. Subject does not state the knowledge in free report (Reber, 1967, 1989)

2. Chance performance on a forced choice that directly measures some knowledge we infer that the subject must have (because of its indirect effects). (Objective threshold) (Reingold & Merikle 1993, Dulany et al 1984, Perruchet & Pacteau, 1991)

3. Subject does not know that he knows (Subjective threshold). 


(a) Subjects are above chance when they believe that they are guessing (Cheesman & Merikle, 1984)


(b) Confidence in accuracy does not correlate with accuracy (Chan, 1992)

4. The knowledge is applied in the absence of, or contrary to,  the subject's intentions (Jacoby, 1992)

1. Free report

Mathews et al (1989)

· ‘original’ subjects exposed to grammatical strings (training phase) then classified new strings (test phase). After every 10 classification decisions they gave instructions on how to classify.

· ‘Yoked’ subjects followed the instructions and classified the same stimuli. They had no previous training phase.

· Original subjects were always about 30% better than yoked subjects
Subjects acquire knowledge that could not be elicited in free report.

Is this because:

(a) The knowledge is in a form fundamentally incompatible with the processes of free report?

(b) Free report is just an insensitive way of measuring knowledge, particularly when a lot has been learnt, and may not be confident of some of it?

2. Objective threshold

Force the subject to respond regardless of confidence, and make sure there are appropriate cues present so that the test is sensitive (cf Shanks & St John, 1994).

Dulany  et al (1984)

· subjects trained on grammatical strings

· Classified new strings.

After each classification decision, subjects underlined that part of the string that made it grammatical/ungrammatical.

e.g. if MTRXR is called ungrammatical, the subject might underline:

MTRXR

This can be considered a consciously expressed rule: “TR cannot occur starting in the second position”

Rule validity of rule: Percentage of test strings that would be classified correctly if just this rule was applied.

(If string has feature, call it nongrammatical; if string does not have feature, call it grammatical)
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R=0.83    slope = .99   intercept = .01

=> Subjects conscious rules predicted classification performance without systematic error.

3. Subjective threshold

Does objective discrimination performance really measure whether a mental state is conscious?

Higher Order Thought theory – a mental state is conscious only if there is an appropriate higher order thought. Does the person know that she knows?

Dienes, Altmann, Kwan, & Goode (1995):

Take confidence ratings after each classification decision in the test phase.

Advantage of trained group over untrained baseline
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· When subjects believe they are literally guessing, they are in fact applying knowledge.

(Guessing criterion of implicit knowledge)

· The slope is positive => there is some explicit knowledge.

(Subjects have some knowledge of when they know and when they are guessing)

It’s difficult to find situations where subjects have NO explicit knowledge of the grammar, as revealed by the slope, but they do occur.

E.g. Dienes & Perner (2003) (using a more subtle type of grammar):

(Zero correlation criterion of implicit knowledge satisfied)
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The “bias” problem of subjective measures (guessing criterion):

When a subject says they are just guessing, how do we know they really think they have no knowledge at all? How do we know what the subjects choose to call “guess”?

Two answers can be given:

i) The skeptics scenario: subjects are calling some states they think of as “a little bit of confidence” as “guess” states (along with states they think of as being true guess states). The above chance performance when subjects believe they are guessing reflects these conscious states.

If there is no relationship between confidence and accuracy, subjects cannot discriminate when they are guessing from when they know:  so there is no bias problem.

But often there is a relationship between confidence and accuracy. Should we discard the guessing criterion in those (most common) cases??

=> Forcing the subject to say “guess” less often should force them to choose more carefully which states are guess states, giving a higher confidence rating to the cases where they have a little bit of confidence.

=>Forcing subjects to say “guess” less often should, if the skeptics are right, reduce the percentage of correct answers when subjects say they are guessing.

Twyman & Dienes (submitted)

In an artificial grammar learning task, one group of subjects in the test phase were told after low confidence decisions that they were on average being underconfident (“warning group”). Another group were given no such warnings.
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Overall: guessing criterion satisfied, but ZCC indicates conscious knowledge. Could guess responses be biased, i.e. include decisions for which the subject felt a little bit of confidence, they knew that they knew to some extent?

Twyman & Dienes (submitted)
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=> The warnings DID reduce the number of guess responses subjects gave, so the manipulation worked.

The crucial question: Did the manipulation reduce the percentage correct when subjects believed they were guessing?
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No significant difference between the two groups. 

=> Subjects could not choose from amongst their guesses those cases in which they really knew a little bit rather than nothing.

There was no problem of subjects being “biased”, i.e. including in their “guess” responses cases were they actually had some conscious knowledge.


=> In this case, we can take the guessing criterion to indicate there is some unconscious knowledge even while the zero correlation criterion indicates there is also some conscious knowledge

(ii) If subjects saying they are guessing rather than having some knowledge picks out knowledge states that behave qualitatively differently in ways one would expect on a theory of consciousness, then we can trust our measurements.

E.g.

A Theory:  

The application of conscious knowledge depends on working memory.

Prediction: 

Conscious knowledge application should be harmed by loading working memory, whereas unconscious knowledge application should be resistant.

Dienes, Atmann , Kwan & Goode (1995):

Responses divided into those the subject gave a guess response to and those the subject had some confidence in.

Classification:
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Guessing knowledge not affected by secondary task; confident knowledge is affected.

Qualitative difference between knowledge above and below subjective threshold.

4) Intentional control

Dienes (1996) In test phase target string flanked by other to-be-ignored strings (either gram. or  nongram.).
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p < .009

Subjects automatically processed the grammatical status of the flankers.
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