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MS, = .01, p < .001, ES = .70], showing that superior
recall in the 3—1 condition was restricted to the first trial
(.37 vs. .12 for the 3—1 and 1-3 conditions, respectively)
[#(49) = 13.66, p < .001; see Figure 2]. There was no
difference between the 3—1 and 1-3 conditions on Trial 2
recall (r < 1). Recall improved from Trial 1 (.25) to Trial 2
(.62) [F(1,48) = 231.01, MS, = .03, p < .001, ES = .83].
There was no effect of JOL type (delayed or immediate)
on any measure of recall (all Fs < 1).

JOLs. As shown in Figure 2, on Trial 2, there was an
interaction between repetition condition and JOL type;
JOLs were lower in the 1-3 condition than in the 3—1 con-
dition with immediate JOLs (.49 vs. .56), but they were
the same with delayed JOLs (.60 vs. .61) [F(1,48) = 5.42,
MS, = .01, p = .02, ES = .10]. Post hoc comparisons
showed no difference for delayed JOLs (¢ < 1), whereas
the immediate JOLs were significantly different [#(21) =
3.75,p = .001].

Study choice. The interaction between repetition con-
dition (1-3 vs. 3—1) and JOL type (immediate or delayed)
was significant [F(1,48) = 5.34, MS, = .01, p = .03,
ES = .10]. When people made immediate JOLs, more
items were chosen for restudy in the 1-3 condition (M =
.42), the condition in which JOLs were lower, than in the
3—1 condition (M = .36) [t(21) = 2.38, p = .03], the con-
dition showing higher JOLs. There was no difference in
choice (M: 1-3 = 43; 3—1 = .44) when JOLs were made
atadelay (r < 1). See Figure 2.

Discussion

Experiments 1 and 2 indicated that when people’s meta-
cognitions were biased, as in the immediate JOL condi-
tions, their choices followed the biased metacognitions.
When JOLs were unbiased, because JOLs were delayed,
people did not choose to study more in the 1-3 condition
than in the 3—1 condition, despite similar repetition condi-
tions in the first trial and similar differences on the first
trial test performance.

EXPERIMENT 3

Insofar as it was possible that the first trial test might
have influenced people’s choices, at least in the imme-
diate JOL condition, we thought that it was crucial not
only to conduct the delayed JOL manipulation, in which
the judgments are not attributable to people’s memory
for past test, but also to include a different paradigm
that produces illusory JOLs, but in which there was no
previous test. We also sought to investigate the relation
between JOLs and choice in a situation in which the heu-
ristics that people used to make their JOLs were different
from either of the two different heuristics that were used
in the previous experiments. Accordingly, in the third
experiment, we used a metacognitive illusion that was
discovered by Koriat and Bjork (2005). People making
immediate first trial JOLs—judgments that are based on
an assessment of encoding or study fluency—are meta-
cognitively insensitive to associative directionality. For
example, it is easier to recall cat when given kitten than
it is to recall kitten when given cat. People can be told
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Figure 2. Trial 1 recall, Trial 2 JOL, and 1-choice for the 1-3
and 3-1 conditions, in Experiment 2. The ordinate plots the mean
proportion correct and the mean proportional JOL ratings for the
first two dependent variables. Choice data are plotted as 1-choice
rather than as choice, with the ordinate again in proportions.
Data for the immediate JOL condition are shown in panel A;
data for the delayed JOL condition are given in panel B.

when given cat—kitten that the left item will later be the
cue for recall. But even so, their JOLs are very simi-
lar to those for kitten—cat, regardless of the fact that the
directionality of the associations has a large effect on
subsequent recall.

We selected directional pairs that were based on the con-
straints detailed in the Koriat and Bjork (2005) experiments
(which were in Hebrew). We also included unrelated pairs
in the experiment so that people would not give uniformly
high JOLs to all pairs. We were focally interested in the
contrast of the forward and backward pairs. We expected
to replicate the finding that JOLs were similar for the for-
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ward and backward pairs, but that recall would be much
lower for the backward than for the forward pairs. The ques-
tion of interest was what would happen with study choice.
If study choice were determined by people’s metacogni-
tions, then we would find that the choices mirrored the
metacognitions.

Method

The experiment was a 2 (direction of association: forward
or backward) X 3 (measure: recall, JOL, study choice) within-
participants design, with 24 pairs in each of the forward and back-
ward conditions. Each list also included a control condition of 20
unrelated pairs. The word lists consisted of 68 cue—target pairs
that were selected from D. L. Nelson, McEvoy, and Schreiber’s
(1998) word-association norms so that for the directional pairs,
the Word 1-Word 2 association strength was between .45 and .85,
whereas Word 2—Word 1 strength was 0. When pairs were presented
in the order Word 1-Word 2, it was a forward association; if they
were presented in the order Word 2—Word 1, then it was a backward
association. Both forward and backward associational strengths for
the unrelated word pairs were 0. Randomly intermixed forward,
backward, and unrelated pairs were presented for study for 3 sec
each. Immediately following the study of each pair, participants
made a JOL and a decision about whether they wanted to restudy
that pair. Following the list presentation, all of the pairs were re-
shuffled and the cues were presented (without restudy) for the final
test. There were 24 participants.

Results

Two ANOVAs were conducted. The first, comparing
recall and choice, revealed a main effect of association
direction [F(1,23) = 46.83, MS, = .01, p < .001, ES =
.67], no main effect of measure (¥ < 1), and, crucially, a
significant interaction between measure and association
direction [F(1,23) = 23.64, MS, = .01, p < .001, ES =
.51]. A post hoc test showed that the difference between
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Figure 3. Recall, JOL, and 1-choice for forward and backward
directional associates in Experiment 3. The ordinate plots the
mean proportion correct and the mean proportional JOL rat-
ings for the first two dependent variables. Choice data are plot-
ted as 1-choice rather than as choice, with the ordinate again in
proportions.

the forward and backward associations was significant
only in the recall condition [#(23) = 6.98, p < .001] and
not in the choice condition [#(23) = 1.10, p > .05].

By way of contrast, an ANOVA comparing JOLs and
choice showed only a main effect of associative direction
[F(1,23) = 497, MS, = .01, p = .04, ES = .18]. There
was no effect of JOLs as compared with choice (F < 1),
and notably, there was no interaction between JOLs and
choice (F < 1). In summary, people’s choices followed the
pattern of their JOLs and did not follow the pattern of their
recall. These results are shown in Figure 3.

GENERAL DISCUSSION

These experiments showed that under conditions in
which people’s metacognitions were manipulated in-
dependently of their memory performance, their study
choices were influenced not by their performance or by
differences in their previous test performance, but rather
by their JOLs—regardless of the heuristics that were used
to generate those JOLs. Thus, these experiments provide
converging evidence that people’s metacognitions are
directly used in determining what they choose to study.
Given that the previous evidence that has been rallied to
support the idea that JOLs are directly related to choice
is open to criticism, this series of experiments provides
crucial evidence that people’s metacognitions are not epi-
phenomenal. These results also bolster the justification
for studying people’s metacognitions, not only because
they are intrinsically interesting mental phenomena, but
also because people act on them.
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