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Inability to answer a question or to recall some fact may be accompanied by the feeling
that one knows the required information but is temporarily unable to retrieve it from
memory. Such “feeling of knowing” (FOK) judgements are generally reliably above chance
in predicting subsequent recognition performance (Blake, 1973). In the present experiment
we investigated the relationship between expertise in a field and the strength and accuracy
of FOK judgements. Self-rated experts on general knowledge questions correctly answered
more general knowledge questions than did non-experts. However, neither FOK strength
nor the accuracy of FOK judgements about unanswered questions were related to either

self-rated or objectively assessed expertise level.

At one time or another, all of us will have
experienced the frustration of being unable to
recall some name, date or fact, that we feel
we know. The information may seem to be
on the tip-of-the-tongue, yet remain just out
of reach. (Brown & McNeill, 1966; Koriat &
Lieblich, 1977). The feeling that one knows the
information despite being unable to retrieve
it from memory is called the feeling of knowing
(FOK) (Hart, 1965).

FOK research has focussed on the accuracy
of FOK judgements for predicting subsequent
memory performance on non-recalled items.
Although far from perfect, FOX judgements
are reliably above chance in predicting
subsequent recognition (Blake, 1973), the
effectiveness of retrieval cues such as the first
letter of the item (Gruneberg & Monks, 1974),
perceptual identification and relearning
performance (Nelson et al, 1984). People,
therefore, have some ability to assess what they
do and don’t know, even when they can’t access
the information concerned.

Less is known about how such metacognitive
judgements (judgements about cognition) are
made. Nelson, Gerler, and Narens (1984) note _
that, although it is premature to discuss detailed
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exist. In the first class of models, FOK
judgements are based on partial access to the
non-recalled item. For example, the item may
have some level of activation associated with
it, which is too low to trigger recall, but is
sufficient to generate a FOK. Alternatively,
part of the item (e.g., its syllabic stress pattern)
may be recalled. In the second class of models
FOK judgements are inferences based on access
to non-target information such as knowledge
about or familiarity with the retrieval cue (the
question asked). One type of inferential
mechanism that has been suggested is that FOK
is inferred from self-rated expertise with the
general topic of the item, so that strong feelings
of expertise lead to strong FOK (Nelson et
al., 1984).. This “inference-from-expertise”
hypothesis, however, has yet to be tested.

The present experiment was designed to
investigate the relationship between expertise
and FOK and to test the inference-from-
expertise hypothesis. If this hypothesis is
correct, then greater expertise should be
associated with stronger FOK. Changes in
expertise might also affect FOK accuracy.
Increasing expertise not only increases the

‘amount of knowledge that a person has, but
.also causes restructuring of that knowledge:

new relations among concepts may be repres-
ented and the core concepts themselves may
change (for reviews see Carey, 1985; Chi, Glaser
& Rees, 1982). It has also been claimed that
experts have a fundamentally different, more
intuitive (or at least more automatic and
unconscious) cognitive style than novices (Chi,
Glaser & Rees, 1982; Dreyfus & Dreyfus, 1986).
How might these changes in the knowledge
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base and access mechanisms affect FOK
accuracy?

Two competing hypotheses seem plausible.
First, FOK judgements might become more
accurate as expertise increases, due to increased
insight into one’s knowledge or skills in a
domain (the insight hypothesis)'. Indirect
support for the insight hypothesis comes from
evidence that young children, who have been
regarded as the ultimate novices, have poor
metacognitive abilities (Flavell, 1985; Wellman,
1977). Alternatively, as expertise increases, so
too may the tendency to assume that inability
to answer a question merely represents a
temporary retrieval failure. This assumption
may not solely reflect arrogance on the part
of the expert, although experts are often
unwilling to admit ignorance (Bradley, 1981).
Rather, the presence of many memory struc-
tures in the domain of expertise, some of which
would be activated by cues in the question
(albeit too weakly to trigger an answer) could
lead to strong FOK. However, if this strong
FOK is not associated with superior recogni-
tion performance FOK accuracy may actually
decrease with increasing expertise (the over-
confidence hypothesis)?.

To summarise, both hypotheses predict that
FOK strength increases with increasing
expertise. However, the two make opposite
predictions concerning the relationship
between FOK accuracy and level of expertise.
According to the insight hypothesis FOK
accuracy increases with increasing expertise,
whereas according to the overconfidence
hypothesis FOK accuracy decreases with
increasing expertise. While it may seem a rather
conservative strategy to predict that FOK
accuracy either goes up or goes down with
increasing expertise, in the absence of direct

! Complete novices may also have accurate metacognitive
judgements, because they don't know anything and they

know it! However, in most areas of human cognition the

complete novice is rare. According to the insight
hypothesis, given some degree of knowledge/skill, greater
expertise should be associated with more accurate
metacognitive judgements.

2 Slovic, Fischhoff and Lichtenstein (1977) reviewed studies
showing that people are overconfident about the accuracy
of their answers to questions and that experts are similarly
overconfident. FOK judgements, however, are concerned
with confidence in one’s ability to recognize non-recalled
information, and it is with this rather different type of
judgement that the present experiment is concerned.

evidence on this question, both hypotheses
seem plausible.

Method

Subjects
Forty-two students from the University of Otago
participated in the experiment.

Equipment

Data were collected using the program FACTRE-
TRIEVAL2 (Wilkinson & Nelson, 1984) run on an
Apple 1lle computer.

Procedure

At the beginning of the experiment subjects rated
their performance at answering general knowledge
questions on a 7-point scale (1 = poor, 7 = very
good). The experiment consisted of four phases:

Preliminary Phase. Subjects were told that they
would be asked general knowledge questions and
that they would be rewarded (with chocolate fish)
according to the proportion of questions answered
correctly. Between one and three chocolate fish were
earned depending on the proportion of questions
answered correctly during the recall phase. Two
practice questions were given, for example, “Who
is the current President of the United States?”

Recall Phase. Questions on a variety of topics
including geography, history, sport, art, science,
literature and entertainment were presented on the
computer monitor. Subjects responded by typing
in the answer on the keyboard. To avoid mis-spelling
errors, only the first three letters of each answer
were used by the computer. Subjects also rated their
confidence ‘in each answer on a 6-point scale. If
the subject had no idea of the correct answer they
typed “NEXT”. The recall phase was terminated
when the subject had made 12 incorrect responses
(not counting “Next” responses).

Feeling of Knowing Phase. Subjects made
absolute FOK judgements followed by relative FOK
judgements on the 12 incorrect items. For the
absolute FOK judgements subjects rated FOK for
each question on a 6-point scale indicating whether
they would be able to recall the answer to the
question at a later time (1 = “definitely no”, 6 =
“definitely yes”). For the relative FOK judgements
subjects were presented with pairs of questions and
asked to indicate which they would be most likely
to recognize the answer to. The items were ranked
from highest to lowest to give the relative FOK
measure.

Recognition Phase. Subjects were presented with
a 7-alternative forced-choice recognition test for each
of the 12 non-recalled items. The program draws
6 distractors from a pool of 7 in the same general
category as the correct answer, with the constraint
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that the subject’s previous answer cannot be used
(this prevents perseveration errors).

Results

Subjects were divided into three equal-sized
expertise groups (N = 14 per group) based on
their self-rated ability to answer general
knowledge questions. Subjects in the high,
medium and low expertise groups rated
themselves greater than 4 (M = 5.3), 4, and
less than 4 (M = 2.5), respectively on the 7-
point rating scale. High, medium and low
should be regarded as relative terms only,
because there are no norms for these ratings.

FOK accuracy was measured by the
(Goodman-Kruskal gamma) correlation
between FOK and Recognition Performance
(Absolute FOK vs. Recognition and Relative
FOK vs. Recognition).? Correlations were also
calculated between Absolute FOK and Relative
FOK (to assess reliability), and between
Confidence and Recall Accuracy. The mean
correlation for each expertise group on each
of the four measures is shown in Table 1. All
correlations were significantly above zero for
all expertise groups, all £'s > 3.84, indicating
that FOK was significantly correlated with
recognition performance, that Absolute and
Relative FOK were significantly correlated and

3 Nelson (1984) compared the mathematical properties of
various measures of FOK accuracy and concluded that
the Goodman-Kruskal gamma correlation between FOK
and recognition performance was the best.

that confidence was significantly correlated
with recall accuracy.

An ANOVA was carried out for each of the
four correlations with expertise level as a
between subjects factor. There was no signif-
icant main effect of expertise level on FOK
accuracy (Relative FOK vs. Recognition or
Absolute FOK vs. Recognition), on the
correlation between Absolute and Relative
FOK or on the correlation between Confidence
and Recall, all F’s <.

In order to validate our assignment of
subjects to expertlse groups, we calculated the
Proportion Correct in the Recall phase for each
of the three groups (see Table 1). Table 1 also
shows the Proportion Correct in the Recog-
nition phase, the Proportion of Questions
Passed in the Recall phase, and the mean
Absolute FOK. High expertise subjects were
expected to perform best in the recall phase,
but not necessarily in the recognition phase,
to pass on fewer questions and to have higher
Absolute FOK ratings than less expert subjects,
as predicted by Nelson et al. (1984).

ANOVAs with expertise level as a between
subjects factor were carried out on these four
dependent measures. There was a significant
effect of expertise for Proportion Correct in
the Recall phase, F (2,39) = 4.68, p < .02. As
predicted, the high expertise group performed
best. Planned t-tests showed that the high
expertise group performed significantly better
than the medium expertise group, #(39) = 2.27,
p < .025 and the low expertise group, #39)

Table 1: Dependent Measures as a function of Self-rated Expertise

Expertise

Dependent Measures High Medium Low
FOK Accuracy:

Relative FOK vs. Recognition (gamma) 43 (11) .55 (.07) .56 (.10)

Absolute FOK vs. Recognition (gamma) 49 (\10) .62 (.07) .57 (10)
Absolute FOK vs. Relative FOK .75 (.05) 75 (.05) .78 (.04)
Confidence vs. Recall 91 (.02) .94 (.02) .91 (.02)
P(correct) for Recall .56 (.03) 44 (.04) A4l (.04)
P(correct) for Recognition .57 (.05) .45 (.04) 44 (.05)
Proportion Questions Passed for Recall .19 (.03) .22 (.03) .31 (.05)
FOK Strength (Mean Absolute FOK Rating) 4.10 (.14) 3.75(.13) 388 (.15

Note. Standard errors in parentheses.
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Table 2: Dependent Measures as a function of Objectively Assessed Expertise

Expertise

Dependent Measures High Low
FOK Accuracy:

Relative FOK vs. Recognition (gamma) .59 (.10) 45 (.11)

Absolute FOK vs. Recognition (gamma) .60 (.10) 47 (11)
Absolute FOK vs. Relative FOK .78 (.04) 73 (.04)
Confidence vs. Recall .89 (.03) 93 (.02)
P(correct) for Recall .64 (.02) .29 (.03)
P(correct) for Recognition .55 (.05) .40 (.06)
Proportion Questions Passed for Recall 13 (.02) .34 (.05)
FOK Strength (Mean Absolute FOK Rating) 3.97 (.16) 3.88 (.19)

Note. Standard errors in parentheses.

=291, p < .005. There was no significant
difference between the medium expertise group
and the low expertise group, ¢ < 1. There was
a marginally significant effect of expertise on
Proportion Correct in the Recognition phase,
F(2,39) = 2.58, p <.09, with the high expertise
group performing better than the other two
groups, although none of the differences were
significant by a post hoc Scheffé test, all s
< 2.05. There was no effect of expertise level
on the Number of Questions Passed,
F(2,39)=2.70, or on the mean absolute FOK
ratings, F(2,39) = 1.53.

It is possible that the three expertise groups
were not different enough or that self-rated
expertise was not associated with actual
expertise. A second set of analyses was
therefore carried out using two extreme groups
(see Table 2). A high and a low expertise group
were selected on the basis of performance in
the recall phase of the experiment. The top
12 subjects were assigned to a high expertise
.group and the bottom 12 subjects were assigned
to a low expertise group. Of the 12 subjects
in the high expertise group, 8 were in the high,
2 in the medium and 2 in the low expertise
groups based on self assessed expertise. Of the
12 subjects in the low expertise group, 6 were
in the low, 4 in the medium and 2 in the high
expertise groups based on self-assessment.

Both FOK accuracy measures (Absolute
FOK vs. Recognition and Relative FOX vs.
Recognition) were significantly above zero,
1(11) = 4.33, p < .001 (low expertise subjects),

#(11) = 6.27, p <.001 (high expertise subjects),
and #(11) = 4.22, p <001 (low expertise
subjects), #(11) = 5.74, p < .001 (high expertise
subjects), for Absolute and Relative FOK
accuracy, respectively. There was no signif-
icant effect of expertise on either of the FOK
accuracy measures, both F’s < 1.

There was a significant effect of expertise
for the Proportion Correct in the Recall phase,
F(1,22) =98.57, p < .00001 (see Table 2), which
is not surprising given that the groups were
selected on the basis of their Recall Perfor-
mance. There was a marginally significant
effect of expertise on Proportion Correct in
the Recognition phase, F(1,22) = 4.00, p < .06
with high expertise subjects scoring higher than
low expertise subjects (see Table 2). This result
is consistent with the trend in this direction
found in the first analysis. Experts passed on
significantly fewer questions in the Recall phase
than did non-experts, F(1,22) = 13.62, p <.001.
As in the first analysis, there was no significant
effect of expertise on the mean Absolute FOK
ratings, F< 1.

Discussion

For all expertise levels, FOK was signifi-
cantly correlated with recognition perfor-

4 Table 2 also shows correlations between absolute and
relative FOK, and between confidence and recall for each
expertise group. As in the first analysis, all were
significantly greater than zero, all t’s > 17.16.




KNOWING YOUR LIMITS 75

mance. Therefore, consistent with the results
of other studies (Blake, 1973; Nelson, et al.,
1984), FOK strength was a reliable, although
imperfect, index of actual knowledge. High
expertise subjects performed marginally better
on the recognition test (for non-recalled items)
than low expertise subjects, suggesting that
recall failures were more likely to result from
retrieval failure than absence of knowledge for
high expertise compared with low expertise
subjects. However, the high expertise subjects
did not show greater FOK strength than did
the low expertise subjects. The present results
therefore offer no support for the inference-
from-expertise mechanism (Nelson et al., 1984),
in which FOK is assessed according to one’s
expertise in the general domain of the
questions.

Increasing expertise in the domain of general
knowledge was not associated with higher FOK
accuracy. Experts were no better able to assess
what they did and didn’t know than were non-
experts. Therefore the insight hypothesis was
not supported. Nor was there evidence for the
overconfidence hypothesis, according to which
experts should have low FOK accuracy, due
to strong FOK but no more accurate recog-
nition performance than less expert subjects.
FOK accuracy was apparently unrelated to
expertise, either self-rated or objectively
assessed.

The possibility remains open that expertise
might be related to the strength and/or
accuracy of FOK judgements if more extreme
groups were used. However, the groups in the
present experiment did show a marked
difference in expertise as assessed by perfor-
mance on the recall test, with the mean score
for the high expertise group more than twice
that for the low expertise group. The use of
more extreme groups would be desirable in
a replication of the present study, although it
would be difficult to develop test materials
suitable for groups with extremely different
knowledge bases.

To conclude, the present results offer no
support for the idea that a person’s level of
expertise affects FOK accuracy. Experts,
despite their larger knowledge base, appear to
have no priviledged access to what they do
and don’t know. Nor was there any support
for the hypothesised inference-from-expertise
mechanism for assessing FOX strength,
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