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We investigated whether predictions about the currently unrecallable knowledge that a
person possesses (a) are facilitated by that person’s privileged access to nonobservable
information and (b) are influenced by aspects of his or her behavior that can also be ob-
served by another person. A total of 106 rarget subjects (a) attempted to answer general-
information questions (b) predicted which of the unanswered items they would be most
likely to recognize, and (c¢) took a multiple-choice test on the items. The recognition per-
formance of each of these target subjects was also predicted by an observer, who had
watched the target’s recall attempts, and by a judge, who had virtually no information about
the target. The targets predicted more accurately than the observers, who were in turn more
accurate than the judges. The predictions of the targets and the observers were related to
three cues in the targets’ behavior: (a) type of recall failure (omission error vs commission

error), (b) latency of omission errors, and (c) plaus:bility of commission errors.
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THE FEELING OF ANOTHER
PeErRsON’S KNOWING

How do we make predictions about what
another person knows? What are the bases
for such predictions, and how accurate are
they relative to the predictions made by the
person himself/herself?

These questions are important for several
intellectual domains:
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1. For psychology in general because of
its concern—at least since the time of the
radical behaviorists—with the distinction
between observable and nonobservable in-
formation.

2. For cognitive psychology because of
its subarea of metamemory, in which the
basis and accuracy of the monitoring of
what one knows is a central topic (Nelson,
1992).

3. For the psychology of language, be-
cause linguistic communication requires
continual judgments about which words
and facts are known to the participants in
the communication.

4. For social psychology because of its
interest in what one person can know about
another person and also in self-perception
theory (e.g., Bem, 1972).

5. For the philosophy of mind because of
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its central concern with ‘‘self-conscious-
ness”’ and the ‘‘consciousness of other
other minds”’ (Nelson, 1992, Chap. 2). Con-
cerning the latter, answers to the above
questions may yield nonmystical mecha-
nisms by which one person can predict
what another person knows, thereby help-
ing to demystify the notion of ‘*mind read-
ing”” (cf. Nelson, Leonesio, Landwehr, &
Narens, 1986).

The Vesonder/Voss Paradigm

Vesonder and Voss (1985, Experiment 2)
introduced an experimental paradigm
within which a number of general issues
concerning knowledge prediction can be in-
vestigated. The paradigm involves three
subject roles, which we will refer to as
those of rarget, observer, and judge.' In
Vesonder and Voss’ experiment, each tar-
get attempted to learn 48 sentences, pre-
dicting for each sentence in each of four
study-test trials whether he would be able
to recall the sentence when cued with its
first two words. The target’s future perfor-
mance was also predicted by an observer,
who listened to the target’s recall attempts,
and by a judge, who was not aware of any
of the target’s responses.

One of the issues investigated by
Vesonder and Voss concerned the ways in
which the target and the observer used in-
formation about the target’s previous per-
formance when predicting his future perfor-
mance. They found that once the target had
recalled an item correctly, the target and
the observer almost always remembered
this fact and accordingly gave optimistic
predictions. This result corroborated previ-
ous research which had indicated that pre-
dictions of this sort are based to an impor-
tant extent on memory for previous recall
performance (see, e.g., King, Zechmeister,
& Shaughnessy, 1980; Lovelace, 1984).

! Vesonder and Voss (1985) used different labels for
these roles. For clarity in exposition, we use mascu-
line pronouns to refer generically to target subjects
and feminine pronouns for observers and judges.
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A second issue concerned predictions
about items that a target had failed to recall
on the previous trial. Even the judge pre-
dictors showed significantly above-chance
accuracy on such items; and although the
observers and especially the targets were
more accurate than the judges, the differ-
ences were not statistically significant.
Vesonder and Voss accordingly concluded
that a prediction of this sort is based largely
on an analysis of characteristics of the item
to be learned (as opposed to specific infor-
mation about the knowledge of the person
being predicted). They noted, however,
that this latter type of information might
play a greater role in an experiment involv-
ing items about which subjects differed
more with respect to their prior knowledge,
such as the general-information items that
have often been used in experiments within
the feeling-of-knowing paradigm (Wilkin-
son & Nelson, 1984).

The present study takes up this last sug-
gestion. Our two experiments involve the
attempted retrieval of information that
could only have been acquired prior to the
experiment—as opposed to during it, as in
Vesonder and Voss' (1985) Experiment 2.
The basic design of Vesonder and Voss’ ex-
periment is adapted to the feeling-of-
knowing paradigm: The target (a) attempts
to answer a number of general-information
questions, (b) predicts which of the nonre-
called items he is most likely to recognize,
and (¢) attempts to recognize the answers in
a multiple-choice test. (See Leonesio &
Nelson, 1990, for a comparison of feeling-
of-knowing judgments with judgments of
learning—the type of judgment involved in
Vesonder and Voss’ study.) The observer,
but not the judge, is able to watch the target
during the first phase; both the observer
and the judge predict the target’s later rec-
ognition performance.

The Target's Observable Behavior

Within this design, there can be no role
for the one cue in the target’s observable
behavior that Vesonder and Voss examined
specifically, i.e., recall success on the pre-
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vious trial: All of the items about which pre-
dictions were made in our experiments
were items that the target had failed to an-
swer correctly. But the target’s behavior
during an unsuccessful recall attempt might
contain more subtle cues that could influ-
ence the predictions of the target and/or the
observer, for example: (a) whether the tar-
get made an omission error, producing no
response, or a commission error, giving an
incorrect response; (b) the latency of the
target’s recall attempt; and (¢) for commis-
sion errors, the plausibility of the incorrect
response given. In an exploratory fashion,
we check for relationships between these
variables and the predictions of subjects in
the three roles.

Although it is difficult to predict in ad-
vance which specific cues might be of use
to the observers, our first hypothesis is that
observers can benefit from at least some of
this information and can thereby outpredict
the judges. As already noted, in Vesonder
and Voss’ experiment the observer bene-
fited from her awareness of which items the
target had recalled successfully, and even
on nonrecalled items she tended (though
not reliably) to show greater accuracy than
the judge.

The Target's Internal Responses

Another difference that was not signifi-
cant in Vesonder and Voss' experiment
was the predictive superiority of the targets
to the observers on items not previously
recalled. Our second hypothesis is that our
targets can predict more accurately than
can our observers. Most of the bases for
feeling-of-knowing judgments that have
been proposed (see Nelson, Gerler, & Na-
rens, 1984, pp. 295-299, for an overview)
involve what may be called internal re-
sponses to items. This term refers to any
unobservable response that a target might
use as evidence specifically about his own
knowledge of an item—for example, a feel-
ing of familiarity, partial recall of the an-
swer, or retrieval of autobiographical facts
concerning previous encounters with the
item.
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Actuarial Information

The results of Vesonder and Voss also
suggest a third hypothesis about the present
experiments: Even the judges can attain
above-chance accuracy in predicting the
targets. This prediction finds further sup-
port in experiments by Nickerson, Badde-
ley, and Freeman (1987) and by Fussell
and Krauss (1991): Their subjects showed
above-chance accuracy in estimating the
difficulty of knowledge items for a popula-
tion of students. (The items used by Nick-
erson et al. were from the pool of general-
information items used in the present ex-
periments.)

As noted above, Vesonder and Voss ex-
plained the above-chance accuracy of their
judge subjects by postulating that predic-
tions of memory performance following
recall failure largely involve the assess-
ment of item characteristics. For general-
information items, the potential predictive
value of information about objective item
properties has been demonstrated by a re-
sult of Nelson er al. (1986): they showed
that when one predicts a target’s recogni-
tion performance on nonrecalled items us-
ing only a type of actuarial information—
namely, objective statistics on the items’
normative recall difficulty—the accuracy of
these predictions is greater than that usu-
ally shown by a target’s own feeling-of-
knowing judgments. Moreover, Calogero
and Nelson (in press) showed that giving
actuarial information to a person who is
making feeling-of-knowing judgments will
improve the predictive accuracy of those
judgments. Although people do not usually
possess actuarial information that is as pre-
cise and accurate as recall norms, they do
presumably have a less reliable sort of ac-
tuarial information, concerning, for exam-
ple, how familiar American students are
with particular topics.

The Judge’s and Observer’s
Own Responses

The experiments by Nickerson et al.
(1987) and by Fussell and Krauss (1991)
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also suggest that the accuracy of our judge
subjects may not be due entirely to their use
of actuarial information, but also to their
use of their own internal responses to the
items. In both of those studies, the sub-
jects’ predictions were strongly related to
the correctness of their own answers to the
items and to the confidence that they ex-
pressed in their answers. This is under-
standable: even when trying to use actuar-
ial information, predictors may need to rely
upon information about their own re-
sponses. Consider, for example, an item
that asks for the composer of a little-known
opera. Actuarial information may tell the
predictors that most American students are
not very interested in opera; but the predic-
tors may have little information about how
well-known the specific opera is, aside
from the feeling of familiarity or unfamiliar-
ity that its title invokes in them. An item
assessment based on such a feeling can dif-
fer considerably among predictors, depend-
ing on the encounters that they happen to
have had with the opera in question. The
result is that assessments of item difficulty
tend to be systematically related to the pre-
dictor’s own knowledge.

Analogous relationships between peo-
ple’s own beliefs and their predictions for
others have repeatedly been found with at-
titudinal and behavioral items (for discus-
sions of theoretical explanations, see
Dawes, 1989; Hoch, 1987; Marks & Miller,
1987). Given the strength of these relation-
ships in previous research, they may be ex-
pected not only with our judge subjects but
also with our observers. To test this fourth
and final hypothesis, we have each judge
and observer take the same recognition test
as the target on the target’s nonrecalled
items.

METHOD FOR BOTH EXPERIMENTS
Experiment 1
Design

The central aspects of the design have
been described under the Introduction.
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Several additional aspects were included to
minimize unwanted differences between
conditions and to limit the number of sub-
jects required. In addition to observing the
target and making predictions for him, the
observer performed the same three tasks as
the target, starting with a test of her own
general knowledge (on different items than
those for the target). The role of the judge
was not filled by a separate subject but
rather by a subject in the target role in one
of the later sessions. Therefore, only two
subjects were present at each session. Ta-
ble 1 gives an overview of their tasks,
which are described in detail under Proce-
dure.

Apparatus

Data collection, many of the statistical
analyses, and the presentation of most in-
structions were performed by the FACT-
RETRIEVAL program (Shimamura, Land-
wehr, & Nelson, 1981) on an Apple Il mi-
crocomputer. The stimuli were displayed
on a video monitor, and subjects entered
their responses on the computer keyboard.

Items. Recall stimuli were taken from a
pool of 240 of the 300 general-information
questions from which Nelson and Narens
(1980b) compiled norms. Recognition stim-
uli were the same questions, each paired
with four randomly ordered response alter-
natives, of which exactly one was correct.
The three distractors were chosen so as to
represent plausible responses; e.g., for the
item ‘‘What is the name of the brightest star
in the sky excluding the Sun?’’ (correct an-
swer: ‘‘Sirius”’) the distractors were ‘‘Ri-
gel,”” ““Polaris,”” and ‘‘Betelgeuse.”’

Procedure

The procedure can be divided into three
discrete phases: the recall phase, the pre-
diction phase, and the recognition phase,
each of which is described separately.

Recall phase. Each subject received a
test on a series of general-information ques-
tions. The questions were randomly chosen
from the set of stimulus items with the con-
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TABLE 1
TASKS OF SUBJECTS IN THE THREE PHASES OF THE EXPERIMENTS

Phase Target (judge)“
Recall General-information test
Prediction® Ranking of own nonrecalled items

(Ranking of previous target’s
nonrecalled items)

Recognition
items

(Recognition test for previous target’s

nonrecalled items)

Recognition test for own nonrecalled

Observer?
Observation of target’s

general-information test
[Own general-information test)

{Ranking of own nonrecalled items]
Ranking of target's nonrecalled items

Recognition test for own nonrecalled
items

Recognition test for target’s
nonrecalled items

“ Each target also served as a judge by predicting the recognition performance of a previous target. The tasks

in parentheses were performed in the role of the judge.

® Tasks in square brackets were included only to equalize conditions across roles and were not involved in the

data analyses.

“ The order of the two tasks in the prediction phase was counterbalanced.

straint that the items presented to a target
subject were not presented to the observer
or the judge of the same triad. Test trials
were self-paced. Subjects were instructed
to guess when unsure of the answer and to
type the word next when unable to produce
any response. To keep the pool of ‘‘incor-
rectly answered’ items as free as possible
of items of which the target had merely
made a spelling error, a response was
scored as correct if its first two letters
matched the first two letters of the correct
answer. (No correct answer began with the
same first two letters as any of the plausible
wrong answers used as distractors in the
recognition test, or with the first two letters
of the word next. The cases in which an
incorrect answer was nonetheless scored as
correct do not constitute a problem, be-
cause answers scored as correct were not
involved in the later phases of the experi-
ment, or in the data analyses.) Latency of
response was measured from the time the
stimulus was presented until the subject
had completed entry of the response. (Be-
cause subjects sometimes changed their
minds while entering a response, response
initiation would have been a less appropri-
ate point at which to terminate latency mea-
surement.) Immediately after a response

had been entered, the next item was pre-
sented. The recall phase continued until
there had been 15 items to which the sub-
ject had failed to produce the correct an-
swer.

Each target took the test in the presence
of an observer subject, who was seated
slightly behind and to the side of the target.
The observer was orally instructed to pay
attention to questions that she believed that
the target failed to answer correctly and to
consider for each such question whether
the target might ‘‘subconsciously’ know
the answer. The target was unaware that
this was the observer’s task. The two sub-
jects were instructed not to talk to each
other during the target’s test, and the ex-
perimenter remained in the room to enforce
this constraint. When the target completed
the test, the observer was taken to another
room containing a second computer, into
which the experimenter loaded a diskette
containing a file of the items that had been
presented to the target. While the target
proceeded with the remaining two phases
of the experiment (cf. Table 1), the ob-
server was given a similar test in which a
new subset of items was used that excluded
those presented on the target’s test. The
experimenter remained in the room with
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the observer during the observer’s test to
minimize any differential effect across roles
of being watched.

Prediction phase. There were two seg-
ments to this phase: in one segment the sub-
jects were asked to rank-order the 15 non-
recalled items from their own general-
information test (‘‘questions that you
answered incorrectly earlier’’) on the basis
of their own feeling of knowing, i.e., ‘‘how
well you could recognize the correct an-
swer to a question you answered incor-
rectly earlier in the study.”” These nonre-
called items included both omission errors
and commission errors. (The consequences
of this fact are discussed in connection with
the results concerning the role of type of
recall failure as a cue; see also Krinsky &
Nelson, 1985.)

In the other segment of the prediction
phase the subjects ranked the nonrecalled
items from the general-information test of
the target to whom they had been assigned
(cf. Table 1). These rankings were to refer
to the likelihood that the target would rec-
ognize the correct answer, not to the sub-
ject’s own likelihood of recognizing it. One-
half of the subjects in each role ranked the
corresponding target’s items first and the
other half ranked their own items first. The
observer was told that she was ranking the
nonrecalled items of the student she had
observed shortly before; the judge was told
only that ‘‘another student,”’ about whom
she was given no further information, had
failed to answer these items correctly.

Within each of the two segments of the
prediction phase, the 15 nonrecalled items
(of the subject or the corresponding target)
were presented on the screen three at a time
in such a way that each possible pair of two
stimulus items appeared together in an item
triple exactly once. This constraint yielded
a total of 35 item triples. The 35 triples were
presented in 7 subseries of 5 triples, with
each item occurring exactly once in each
subseries [see Burton & Nerlove, 1976, so-
lution 4.a.(3)]. Within each subseries the
item triples were randomly ordered, and
within each item triple the items were ran-
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domly ordered. For each item triple, the
subject was instructed to choose the item
for which he or she had the strongest feeling
of knowing (or the item which he or she
believed the target would be most likely to
recognize the correct answer). The item
chosen then disappeared from the display,
and the subject was asked to make the same
choice for the two remaining items. The
first item selected in a given triple was
treated as having been chosen twice (i.e.,
over each of the other two items), and the
second item selected was treated as having
been chosen once. The number of choices
received by each item over all presenta-
tions could therefore range from 0 to 14. It
is the rank order of the items with respect to
this variable that is used to express the sub-
jects’ predictions (Nelson & Narens,
1980a). Following presentation of the 35
item triples, 6 additional triples were pre-
sented to assess reliability. Exactly 3 of
these were chosen from previously pre-
sented item triples.

This procedure for eliciting predictions
has two main advantages over simpler al-
ternative procedures (e.g., asking the pre-
dictor immediately after each incorrect re-
call attempt by the target for a yes/no judg-
ment as to whether the target is likely to
recognize the correct answer—cf. Nelson
& Narens, 1980a): (a) the procedure used
here does not presuppose that any absolute
criterion is applied by the predictor; such
criteria can change in the course of a ses-
sion. (b) The reliability assessment that it
permits enables us to check whether any
differences in predictive accuracy might be
due to differences in the reliability of pre-
dictions. A potential disadvantage of this
procedure is that several minutes elapse be-
tween the recall attempts and the predic-
tions, during which predictors may forget
some relevant information. The possible
consequence of this delay will be consid-
ered at the end of the Discussion, but in any
case the results will show that subjects
were able to remember many details from
the recall phase.

Recognition phase. In the 4-alternative
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forced-choice recognition test, each of the
15 nonrecalled items was displayed individ-
ually on the screen, together with four num-
bered response alternatives, until the sub-
ject typed the number of the chosen alter-
native, whereupon the next item was
displayed for recognition. All subjects were
tested first on the nonrecalled items from
their own test and then on those from the
corresponding target’s test.

Subjects

Subjects were University of Washington
undergraduates who volunteered for extra
credit toward their psychology course
grade. Because the differences in predictive
accuracy between the three types of sub-
Jjects may not be large (as illustrated by the
nonsignificant results of Vesonder and
Voss, Experiment 2, for items not previ-
ously recalled by the target), we used a
much larger number of subject triads (56 in
the present experiment and 50 in Experi-
ment 2, as opposed to 16). Almost all of the
subjects in the target role also served as the
judge for a previous subject triad, so 113
subjects were sufficient to fill the three
roles in 56 triads. Subjects were selected
and assigned to triads in such a way that
each of the 8 possible permutations of gen-
der for the 3 roles occurred in 7 triads. (The
gender variable produced no reliable differ-
ences and is not discussed further.)

Experiment 2

This experiment was designed as a meth-
odologically improved replication of Exper-
iment 1. As will be seen below, the target’s
average feeling-of-knowing accuracy in Ex-
periment 1 was lower than in previous stud-
ies. Because this fact made the testing of
some hypotheses more difficuit, several
changes were made to combat possible
causes of this low accuracy. The situation
of the observer was also changed so as to
permit more precise yet less obtrusive ob-
servation.

The basic design and the apparatus were
the same.
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Subjects

The 101 subjects (39 males and 62 fe-
males) were drawn from the same pool as in
Experiment 1. Fifty subject triads were
formed.

Procedure

The procedure was the same as in Exper-
iment 1 except for the following modifica-
tions:

Each observer observed the target’s re-
call attempts from a separate room, through
a one-way mirror located in front of the tar-
get; this gave the observer a clear view of
the target’s face and upper trunk. A video
monitor located in front of the observer in
the observer’s room presented a display
identical to that on the target’s own moni-
tor. Because the target and the observer
were in separate rooms, it was not neces-
sary for the experimenter to remain with
the subjects during the recall phase to pre-
vent communication between them. The
targets were not informed that they would
be observed.

To ensure that the sets of 15 nonrecalled
items produced by the targets in the recall
phase did not contain predominantly diffi-
cult items, the items to be presented were
sampled differently than in Experiment 1.
Using the recall norms compiled by Nelson
and Narens (1980b), the 240 items in the
pool were divided into 5 blocks in such a
way as to minimize a chi-squared (least
squares) across blocks in terms of the num-
ber of items recalled per block if all items in
the block were attempted. The items were
sampled as follows: (1) A block was ran-
domly chosen. (2) An item was randomly
presented from that block. (3) If that item
was not answered correctly, another block
was chosen from the remaining blocks
(back to Step 1); if that item was answered
correctly, another item from the same
block was presented (back to Step 2). (4)
This process continued until 3 questions
from each of the 5 blocks had been pre-
sented that the target had failed to answer
correctly.
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In order to reduce measurement error re-
sulting from correct guesses in the recogni-
tion phase, the number of response alterna-
tives presented for each item was increased
from 4 to 8.

Popularity Index for Incorrect Responses

The analysis of the role of the plausibility
of the target’s incorrect answers requires
information on the normative frequency of
specific incorrect responses (excluding the
special response next). As this information
was not compiled by Nelson and Narens
(1980b), it was obtained through an analysis
of data from the recall phases of the present
experiments and 5 other experiments con-
ducted in the laboratory of the second au-
thor using the FACTRETRIEVAL pro-
gram. These 7 experiments yielded a total
of 11,209 responses, an average of 47 per
item. After correction of obvious spelling
errors, it was possible to define an index of
the popularity of an incorrect response by a
target: the ratio of the number of identical
incorrect responses to the same item pro-
duced by other subjects in the norming
sample to the total number of commission
errors for that item produced by other sub-
jects. The reliability of the popularity index
is limited, especially for items that tend to
evoke few commission errors; but the re-
sults to be reported show that it captures at
least some major differences in the fre-
quency of specific incorrect responses.

Statistical Tests

The results for Experiment 1 and for Ex-
periment 2 (a methodologically improved
replication of Experiment 1) will be pre-
sented and discussed together. Each analy-
sis involves the computation, for each triad
of subjects in each experiment, of a Good-
man-Kruskal G (gamma) correlation be-
tween two variables, e.g., the observer’s
predictions and the target’s recognition per-
formance. (The latter is a dichotomous
variable; see Nelson, 1984, for reasons for
choosing G in contexts such as this.) Each
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significance test is either a ¢ test of the hy-
pothesis that the population mean of a par-
ticular G is zero or a paired ¢ test comparing
two Gs. Because each of the two experi-
ments provides an independent test of each
hypothesis, the two ¢ values obtained for a
hypothesis are combined to determine the
statistical significance of the result in view
of the evidence from both experiments. The
combination method used (Winer, 1971, p.
50) yields a z statistic that approximately
follows the unit normal distribution. We
report the results of a statistical test by
giving the ¢ for Experiment 1, the ¢ for Ex-
periment 2, and the z and the p (two-tailed)
for the combined results. Because the value
of a G for a subject triad is sometimes in-
determinate owing to ties, the value of N
and the number of degrees of freedom are
not always constant within each experi-
ment.

RESULTS
Predictive Accuracy

For each subject triad, three G correla-
tions were computed to index the accuracy
of the target, observer, and judge, respec-
tively, in predicting the target’s recognition
performance. In addition, for each observer
and judge, G was computed between the
subject’s predictions and her own recogni-
tion performance. The means of these five
indices are shown in Fig. 1.

The mean accuracy coefficients for sub-
jects in the three roles predicting the target
(represented by the three left-hand bars in
each part of Fig. 1) show the same relative
sizes as the corresponding mean Gs (+ .32,
+.24, and + .15, respectively) reported for
Vesonder and Voss’ (1985) Experiment 2.

The first hypothesis formulated in the In-
troduction that the observers are more ac-
curate than the judges is supported, al-
though the difference is only marginally sig-
nificant (#(55) = 1.70 in Experiment 1 and
t(48) = 0.99 in Experiment 2,z = 1.89,p <
.07 for the combined results by a two-tailed
test). Similarly, the targets are more accu-
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Experiment 1

30 + 30
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Experiment 2
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FiG. 1. Correlations between predictions and recog-
nition performance. (In Experiment 1, N = 56 for all §
mean correlations. In Experiment 2, N = 49 where the
target’s recognition performance is the criterion [first 3
bars], and N = 50 where the observer’s and judge’s
predictions are related to their own recognition perfor-
mance [last 2 bars]. The bracket above each bar indi-
cates the standard error of the mean.)

rate than the observers, as predicted by the
second hypothesis (#(55) = 0.59 and 1(48)
=193,z =175 p = .08).2

These differences in predictive accuracy
might conceivably be associated with dif-
ferences in the reliability of the predictions
in the three roles. As noted under Method
for both experiments, the retest reliability
of a subject’s predictions was assessed on
the basis of six item triples that contained
previously presented item pairs. The pro-
portion of item pairs for which the predic-
tor’s choice was identical for both presen-
tations serves as an index of reliability for

2 Each of the two differences reported in this para-
graph is significant with p < .05 if one uses one-tailed
tests for the specific directional hypotheses formulated
in the Introduction, which were based on previous re-
search.
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that predictor. The mean proportions for
the target, observer, and judge, respec-
tively, are .92, .89, and .91 in Experiment 1,
and .91, .93, and .87 in Experiment 2. It
seems unlikely that the differences between
these proportions (none of which is signifi-
cant in the combined results: p > .10) could
figure in an explanation of the accuracy dif-
ferences.

The third hypothesis formulated in the
Introduction, that even the judges would
show above-chance accuracy, is con-
firmed: The judges’ two mean accuracy
correlations are significantly greater than
zero (#(55) = 2.37, 1(48) = 2.77, z = 3.56,
p < .001).

The fourth and final hypothesis was that
the predictions of the judges and the ob-
servers would be strongly related to their
own knowledge about the items. As ex-
pected, the two right-hand bars in each part
of Fig. 1 show that these subjects are sub-
stantially self-predictive (p < .001 for each
role in each experiment), Moreover, in our
samples their predictions are more strongly
related to the predictor’s own recognition
performance than to that of the target’s that
they were supposed to predict; and in Ex-
periment 1 the observer and judge actually
“‘predict’” their own performance better
than the target predicts his own perfor-
mance.

This relatively high self-predictiveness
can be explained in part by the fact that the
average observer or judge must have been
able to produce the correct answer to about
3 of the target’s 15 nonrecalled items (the
mean normative recall probability of a tar-
get’s nonrecalled items was .21 in Experi-
ment 1 and .22 in Experiment 2). Presum-
ably an observer or judge would tend (a) to
make especially optimistic predictions for
the items she could answer herself and (b)
to recognize these items correctly in the
recognition phase.?

* Even if the observers and judges did not use their
own responses to the items as evidence, their predic-
tions would have some accuracy for their own perfor-
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Before looking closely at the implications
of these results in terms of the sorts of
knowledge used by subjects in the three
roles, we must examine the results con-
cerning specific cues in the target’s behav-
ior.

Specific Observable Cues

For each of the three aspects of the tar-
get’s recall-phase behavior from which
data were collected, we will examine (a) its
relationships to the predictions of the ob-
server and the target and (b) its validity as a
cue to the target’s recognition perfor-
mance.

Type of Recall Failure

Perhaps the most obvious cue in the tar-
get’s response to an item is whether he
typed in some potential answer (commis-
sion error) or simply gave up by typing the
word next (omission error). The mean pro-
portion of commission errors among a tar-
get’s 15 nonrecalled items was .48 in Ex-
periment | and .52 in Experiment 2.

Krinsky and Nelson (1985) designed a
noncomputerized experiment to compare
these two types of recall failure for subjects
in the target role. They found that subjects
tended to give higher feeling-of-knowing
rankings to items on which they had made a
commission error, even though they were
fully aware that their original answer had
been incorrect. These authors did not, how-
ever, address the issue of how an observer
might interpret a commission error.

mance, simply because item difficulty has some gen-
erality over persons. Using an appropriate index of
ordinal partial correlation, it is possible to control for
the role of information that is not specifically related to
the person being predicted (Jameson, 1990, Chap. 2
and Appendix A). When this is done, the self-
predictiveness of the observers and judges remains
highly significant. A similar analysis shows that the
superiority of the targets and observers to the judges is
not due merely to the fact that the targets and observ-
ers had more time to think about the items and there-
fore to make use of actuarial information that was not
specifically related to the target.
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TABLE 2
MEeaN CORRELATIONS BETWEEN TYPE OF TARGET'S
RECALL FAILURE AND SUBJECTS’ PREDICTIONS

Predictor Experiment 1¢ Experiment 2°
Target + .41** +.46**
Observer +.40** +.45%*
Judge +.22** +.18*

Note. Each value represents the mean G correlation
between the dichotomous variable ‘‘type of recall fail-
ure”’ (explained in the text) and the predictions of the
subject in the specified role. Standard errors are less
than .063.

4N = 53

EN =47,

*p < .01,

** p < .001.

It is convenient to treat the variable
“‘type of recall failure’” as a dichotomous
ordinal variable, with the value ‘‘commis-
sion’’ ranking higher than the value ‘‘omis-
sion.”” We can then compute a G correla-
tion between this variable and a subject’s
predictions. Table 2 shows the mean Gs for
subjects in all three roles.

The high mean correlations for the tar-
gets reflect the tendency reported by Krin-
sky and Nelson for targets to be more op-
timistic after commission errors.* The cor-
responding mean Gs for the observers are
as high as those for the targets and much
higher than those for the judges (for the ob-
servers vs the judges 7#(52) = 2.88 and ¢(46)
= 4.01, z = 4.77, p < .001). This pattern
suggests that the observer’s predictions—
and perhaps those of the target as well—
were influenced by the nature of the tar-
get’s recall failure.

The fact that the mean correlations for
the judge are also significantly positive
shows that there must be some item char-
acteristics that tend to give rise to both
commission errors and relatively optimistic
predictions, even for persons who do not
observe a target’s recall attempt.

Validity. Krinsky and Nelson (1985) re-

4 Krinsky and Nelson also reported this tendency in
an analysis of part of the data for the targets in the
present two experiments.
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ported that there was no reliable tendency
for a target’s recognition performance to be
better with items on which he had made a
commission error. So in spite of the strong
relationship that this cue has with the pre-
dictions of targets and observers, its valid-
ity is at best very low.

Latency of Recall Attempt

The observer might also take into ac-
count the length of time that the target took
to respond to an item. Nelson ef al. (1984)
investigated the relationship between the
feeling-of-knowing and the latency of a tar-
get’s unsuccessful recall attempt. They
found a clear pattern of results only when
the G correlations were computed condi-
tionally on the type of recalil failure: within
the subset of items on which a subject had
made omission errors, the items that the
subject had spent more time thinking about
tended to elicit significantly higher feeling-
of-knowing rankings; on the subset of com-
mission-error items, there was no reliable
correlation between recall latency and feel-
ing-of-knowing ranking.

The present experiments yield corre-
sponding conditional G correlations for ob-
servers and judges as well as for targets
(Table 3). In the right-hand side of the Ta-
ble, only one relationship between commis-
sion-error latency and predictions can be
discerned: the mean correlations for the ob-
server in both experiments are slightly neg-
ative (#(53) = —1.79 and #(46) = —1.58, z
= —2.33, p = .02). This result suggests
that an observer tends to be slightly more
positively impressed by a commission error
when it is made quickly than when it is
made slowly. Further research will be re-
quired to determine whether this tendency
is reliable and how it might be explained.

As in the experiment of Nelson et al.
(1984) cited above, the results for the omis-
sion-error items are clearer. For the target,
the mean correlations are very similar to
those reported by Nelson et al. Although
the means for the observers are somewhat
lower than those for the targets (¢(52) =
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TABLE 3
MEeAN CORRELATIONS BETWEEN LLATENCY OF
TARGET’S RECALL ATTEMPT AND
SUBJECTS’ PREDICTIONS

Type of recall failure

Omission

Commission
Predictor Expt 1 Expt2® Expt1¢ Expt 29
Target + .40%* +.46*%* +.04 - J
Observer  +.26%* +.37%* —.11 -.10
Judge +.07 +.17 +.02 +.03

Note. Each value represents the mean G correlation
between the latency of a target’s recall attempt and the
predictions of the subject in the specified role, com-
puted for the subset of items on which the target’s
recall failure was of the specified type. Standard errors
are less than .079.

“N = 53.
»N = 45,
“N = 54
IN = 47,
< 001,

2.11 and #(44) = 1.74, z = 2.66, p < .01),
they are also clearly higher than those for
the judges (#(52) = 2.89 and 1(44) = 2.87, z
= 3.99, p < .001). So it appears that the
target’s omission-error latency had consid-
erable impact on the predictions of the ob-
server: when the target failed to produce
any specific answer, the observer was rel-
atively optimistic if he at least did not give
up quickly.

The correlations for the judge are also
slightly positive (£(52) = 1.18 and #(44) =
2.69, z = 2.68, p < .01), suggesting the ex-
istence of some item characteristics associ-
ated with both slow omission errors and
generally higher predictions.

Validity. We can index the validity of
omission-error latency as a predictor of rec-
ognition performance by computing, for
each target, a G correlation between his la-
tency on omission-error items and his later
recognition performance on those same
items. The resulting mean correlations are
greater than zero in both experiments:
+.06 (*=.09) in Experiment 1 and +.26
(x.09) in Experiment 2 (#(48) = .72 and
t(37) = 2.89, respectively, z = 2.48, .01 <
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p < .02). The discrepancy between the two
means may be due largely to a higher rate of
successful guessing in Experiment 1. Omis-
sion-error latency may therefore have some
validity as a cue to a target’s recognition
performance. In any case, its validity is
surely limited by a variety of largely irrele-
vant factors that can influence the latency
of a recall attempt, e.g., the complexity of
the reasoning called for by an item and ran-
dom fluctuations in the concentration of the
target.

Plausibility of Incorrect Responses

The importance of the third cue to be
considered is obvious in extreme cases: if a
target offers a ridiculous incorrect answer
to a question, an observer should be rela-
tively pessimistic about his chances of rec-
ognizing the correct answer, compared to
cases where she thinks his answer was
in some sense almost correct. But most
incorrect responses given to the FACT-
RETRIEVAL items have an intermediate
degree of plausibility, and it is an empirical
question whether, within this naturally oc-
curring range, the plausibility of an incor-
rect response is related to predictions of
recognition performance.

It is difficult to define plausibility pre-
cisely, because it is not an objectively mea-
surable property of a response (as are the
two observable cues considered earlier in
this section): an assessment of plausibility
depends on the knowledge of the person
making the assessment. Any objective in-
dex of plausibility can therefore correspond
only roughly with the assessments made by
individual predictors. For this exploratory
analysis, we use the index of response pop-
ularity described under Method, on the ba-
sis of the following assumption: the greater
the popularity of an incorrect response
within a given population, the more plausi-
ble it will tend to seem to a subject from
that population.

Table 4 shows that the popularity index is
significantly correlated with the target’s
predictions in each experiment. The mean
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TABLE 4
MEAN CORRELATIONS BETWEEN POPULARITY OF
TARGET’S RECALL RESPONSE AND
SuBJECTS’ PREDICTIONS

Predictor Experiment 1¢ Experiment 24
Target +.19*% +.25*%*
Observer +.08 +.27%*
Judge +.07 +.07

Note. Each G correlation was computed for the sub-
set of items on which the target made a commission
error (other than a misspelling of the correct answer).
Standard errors are less than .064.

4N = 54.

PN = 47.

*p < .0l

** p < .001.

correlations are higher than those for the
judge (#(53) = 1.54 = 1(46) = 2.61, z =
2.88, p < .01). They confirm that the pop-
ularity index reflects some aspect of the tar-
get’s specific incorrect response that is re-
lated to feeling-of-knowing judgments.

The results for the observer are different
in the two experiments. In Experiment 1
there is no apparent impact of the content
of the target’s specific incorrect answer,
but in Experiment 2 the mean correlation
for the observer is as high as that for the
target and significantly higher than that for
the judge (1(46) = 2.87, p < .01), A post hoc
explanation for this discrepancy involves
the major procedural difference between
the two experiments: whereas in Experi-
ment 2 the observer could follow the tar-
get’s behavior on a separate monitor, in Ex-
periment 1 she was seated slightly behind
and to the side of the target. The observer
may therefore have been in a less suitable
position to read and think about the specific
responses entered by the target. (Note that
in order to use the two other cues discussed
above, the observer only had to notice
whether the target’s response was the word
next, and how soon he entered it.)

Although the results for the observers in
Experiment 2 must await replication in fu-
ture research, the overall pattern of results
suggests that the popularity index is related
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to normative plausibility, which is in turn
related to the predictions of both targets
and observers.

Validity. There is no positive relationship
between the popularity index and the tar-
get’s later recognition performance. The
mean G correlations are not significantly
different from zero, even when the results
from the two experiments are combined,
and they are even slightly negative: —.12
(£.09) and —.10 (*.09), respectively.

DiscussioN

We first discuss the results concerning
the predictive accuracy of subjects in the
three roles. We then consider the results of
the exploratory analyses concerning the
cues in the target’s behavior. Figure 2 gives
an overview of the variables that may have
influenced the predictions of the subjects in
the three roles.

Sources of Predictive Accuracy

In terms of Fig. 2, a conclusion drawn by
Vesonder and Voss (19835, pp. 375-376) can
be paraphrased as follows: predictions for
items not previously recalled are based
mainly on actuarial information—which
does not differ systematically for predictors

Recall
phase: Target's Observer's
internal internal
responses 1 responses
~
Target's |
: observable :
behavior |
|
|
2 3 \‘ 4 5
It?redic- / ‘u\
on Target's | t Observer's Judge's
phase: intemal | | nternal internal
responses / | responses responses
6 & / Tos 9 &
\ -
Target's Observer’s Judge's
predictions ‘l predictions predictions

T

Actuanal
information

FiG. 2. Theoretical integration of the variables in-
fluencing the subjects’ predictions. (The predictions of
the target, observer, and judge were directly mea-
sured. The target’s observable behavior consists of
several variables, three of which were directly mea-
sured. Arrows represent the hypothesized influences.)
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in the three roles—and on the predictor’s
internal responses, which also tend to be
similar. By contrast, our findings of accu-
racy differences between the roles suggest
that there were in fact differences among
the three subject roles with respect to the
predictive value of the types of information
available to them, as discussed next.

The Target’s Observable Behavior

The main advantage for the observer
over the judge is the availability of informa-
tion about the target’s observable behavior.
Figure 2 shows that this information could
influence the observer in two ways: (a) she
could use it directly as evidence about the
target’s knowledge (Arrow 8); (b) the tar-
get’s behavior could change the observer’s
own beliefs about the item, thereby affect-
ing her internal responses in the prediction
phase (Arrow 4), which could in turn affect
her predictions (Arrow 9). For example, an
observer who initially believed that the cap-
ital of New York State was New York City
might change her belief if the target himself
unsuccessfully tried ‘‘New York City.””

The fact that the observers outpredicted
the judges shows that in one or both of
these ways the observers benefited from
their access to the target’s behavior. The
results on specific cues take only a first step
toward explaining just what information
can be of use: the mean validity coefficient
of +.26 (*+.09) for omission-error latency
in Experiment 2 suggests that this cue may
have some validity. The observers may also
have made use of information in the targets’
behavior that was neither recorded in our
experiments nor strongly correlated with
the variables that were recorded (e.g., a fa-
cial expression suggesting unfamiliarity
with the concepts mentioned in a question).

The Target’s Internal Responses

Figure 2 suggests that the target and the
observer have similar types of information
available: actuarial information, the tar-
get’s observable behavior, and the predic-
tor’s own internal responses (during both
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the recall and the prediction phases). The
superior accuracy of the target’s predic-
tions therefore does not seem to be due to
an additional type of information that the
observer completely lacks, but rather to the
target’s internal responses being more valu-
able as cues to the target’s future recogni-
tion performance than are the observer’s
internal responses.

Information Not Specific to the Target

The results for the judges confirm that a
predictor can attain above-chance—though
very modest—accuracy while lacking virtu-
ally any specific information about the tar-
get subject. Figure 2 suggests that this ac-
curacy is due to the judge’s use of some
combination of actuarial information and
her own internal responses. Although we
cannot distinguish quantitatively the rela-
tive contributions of these two types of in-
formation, the results on the self-predic-
tiveness of the judges suggest that the
judges’ own responses were an important
source of evidence for them.

Moreover, although the observers had
access to a considerable amount of specific
information about the target (and they
made use of this information, as shown by
the results concerning specific observable
cues), their predictions were still strongly
related to their own knowledge. Put differ-
ently, information about one’s own re-
sponses is not used only in the absence of
more specifically relevant information.

Use of Specific Observable Cues

Our results concerning specific cues in
the target’s behavior parallel those ob-
tained by Vesonder and Voss (1985, Exper-
iment 2) concerning their cue of previous
recall success: each of the cues was corre-
lated with the target’s own predictions and
(sometimes to a lesser degree) with those of
the observer. Vesonder and Voss inter-
preted their results essentially in terms of
self-perception on the part of the target:
like the observer, he made inferences about
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his knowledge of the items on the basis of
his previous behavior. A similar account is
possible for the present experiments. The
target may have remembered and inter-
preted his previous behavior (Arrow 7), just
as the observer evidently did (Arrow 8).
And the target’s unsuccessful attempt may
sometimes have changed the target’s be-
liefs about the item (Arrows 3 and 6),
as discussed for the observer (Arrows 4
and 9).

However, Fig. 2 shows that there are
also other possible causal relationships be-
tween the target’s observable behavior and
the target’s later predictions. The simplest
type of explanation involves Arrows 1 and
2: an item gives rise to particular internal
responses in the target, which in turn can
influence both the target’s observable be-
havior and his later predictions. For exam-
ple, if the target finds that plausible an-
swers to an item readily come to mind,
these internal responses may encourage
him to venture a guess (Arrow 1). In the
prediction phase, after his guess turns out
to have been incorrect, his recollection that
he had previously found it easy to generate
plausible answers may make him confident
of his ability to recognize the correct an-
swer (Arrow 2; cf. Krinsky & Nelson, 1985,
pp. 152-157). Similarly, if the target is un-
able to produce a response immediately, he
may spend more time trying to find an an-
swer if the concepts mentioned in the ques-
tion seem familiar to him, or if he can re-
trieve some indirectly relevant knowledge
(Arrow 1); and these initial internal re-
sponses may also make him more confident
that he can recognize the correct answer
(Arrow 2; cf. Glucksberg & McCloskey,
1981; Nelson er al. 1984; Nelson & Narens,
1980a,b; Reder, 1987, pp. 120-122).

Even if the target is unable during the
prediction phase to remember his earlier in-
ternal responses (Arrow 2), he may think
about the item again, thereby experiencing
internal responses much like those in the
recall phase; and these later internal re-
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sponses may influence his predictions (Ar-
row 6) in much the same way as remember-
ing the earlier responses would.

Still further possible explanations could
be given in terms of Fig. 2 for the correla-
tions between a target’s observable behav-
ior and his predictions. In short, our anal-
ysis does not so much help to narrow down
the set of possible explanations as to dem-
onstrate the number of possibilities that
must be taken into account. But our empir-
ical results do show that a self-perception
account for the target requires no question-
able assumptions about what a subject
might remember or infer. After all, the ob-
server was often able in the prediction
phase to remember the relevant aspects of
the target’s recall-phase behavior; and the
observer made inferences on the basis of
this behavior that influenced her predic-
tions.

The relative contribution of the various
paths in Fig. 2 may depend on the length of
the delay between the target’s recall at-
tempts and the making of predictions by
the target and observer. Future research
should examine situations in which there is
no distinction between a recall and a pre-
diction phase, e.g., where predictions are
made immediately after each incorrect re-
call attempt (cf., e.g., Fussell & Krauss,
1991). Then the relative contributions might
change for initial internal responses (cf. Ar-
rows 2 and 5) versus the target’s observable
behavior (Arrows 3, 4, 7, and 8). It is not
obvious whether in such a situation the im-
pact of the target’s observable behavior on
predictions would be relatively weaker or
stronger.

CONCLUSION

One way to summarize our findings is to
compare them with the findings from Ex-
periment 2 of Vesonder and Voss (1985).

First, Vesonder and Voss concluded that
on previously nonrecalled items the target
had *‘essentially no distinct advantage’’ rel-
ative to the observer and the judge (p. 374).
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In our experiments, however, the target
outpredicted the observer, who in turn out-
predicted the judge; the target’s accuracy
was about twice as great (in terms of G) as
that of the judge in each experiment. These
differences in accuracy suggest the follow-
ing about predictions of a target’s recogni-
tion performance following recall failure on
general-information items: (a) cues in the
target’s observable behavior can enhance
accuracy beyond what can be attained us-
ing only information that is not specifically
related to the target; and (b) the target also
benefits from information about aspects of
his own knowledge that is not available to
an observer.

Second, while replicating Vesonder and
Voss’ result that even a predictor without
specific knowledge about a target can pre-
dict the latter’s performance with above-
chance accuracy, the results for our judges
show that such predictions are not based
entirely on actuarial information: the judges
made use of their own internal responses as
evidence (as did the observers). So al-
though the potential value of actuarial in-
formation has been demonstrated by Nel-
son ¢t al. (1986) and by Calogero and Nel-
son (in press), future research will be
required to determine the extent to which
predictors possess and use such informa-
tion.

Third, our results concerning three spe-
cific cues in our targets’ observable behav-
ior parallel the corresponding results of
Vesonder and Voss in two respects: they
show that these cues influenced the predic-
tions of the observers; and they demon-
strate the plausibility of a self-perception
mechanism for the targets. But in contrast
to Vesonder and Voss’ cue of previous re-
call success, the cues investigated here
were not previously known to have any im-
pact on predictions, and their impact does
not appear to have much justification in
terms of their validity.

One goal of future research should be to
focus more closely on how the various
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types of information distinguished here are
combined into one overall prediction con-
cerning the knowledge either of oneself or
of another person.
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