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FoLeY, Mary ANN; Jornson, Marcia K.; and Rayg, Caror L. Age-related Changes in Con-
fusion between Memories for Thoughts and Memories for Speech. CaiLp DevELoPMENT, 1983,
54, 51-60. The present experiments compared people’s abilities to make decisions about the
origin of their memories. Experiment 1 demonstrated that 6-year-olds were as good as 17-year-
olds in discriminating memories originating from what they said earlier (self-generations) from
memories of what another person said earlier (external presentations). However, in both ex-
periments 1 and 2, 6-year-olds were not as good at discriminating what they had said earlier
from what they had only thought. The possibility that younger children simply have more
difficulty distinguishing between memories originating from the same class, internal or external,
was ruled out because 6-year-olds performed as well as 9-year-olds when differentiating be-
tween memories from 2 external sources (experiment 2). Nor could their difficulty be attributed
to a general problem in distinguishing memories for their thoughts from any other class of
memories because they were at no disadvantage in discriminating their earlier thoughts (words
they imagined themselves saying) from words someone else said (experiment 2). Our findings
suggest that some distinctions, self versus other, emerge as cues in memory sooner than other
distinctions, thoughts versus actions.

Asking people to remember whether they
said something or somebody else said it is an
instance of what Johnson and Raye call “reality
monitoring” (1981; Note 1). More generally, re-
ality monitoring refers to the process of discrimi-
nating between self-generated memories and
memories produced by perceptual processing of
external events. Few experiments have directly
explored whether this ability improves with
age, in spite of the theoretical and practical
importance of this issue (e.g., the question of
the reliability of children’s legal testimony).
One exception is a study by Johnson, Raye,
Hasher, and Chromiak (1979) that found no
developmental differences in reality monitoring.
Eight-year-olds were as good as adults at dif-
ferentiating memories derived from imagining

pictures and memories derived from seeing pic-
tures. Thus, while it might be expected that
this ability would improve with age (Piaget
1929, 1959), there was no evidence to support
this notion.

The present set of studies not only tested
whether the prior findings would generalize to
memories for verbal information, but they also
used a paradigm that allowed us to investigate
reality monitoring in even younger children, 6-
year-olds. In addition we looked at the devel-
opment of another ability, distinguishing mem-
ories of what one said from what one only
thought.

According to Piaget, the process of think-
ing undergoes substantial developmental change
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and, for children as young as 6, thinking is equiv-
alent to taking (e.g., “thinking is with the
mouth” {Piaget 1929, p- 39]). Also, he pro-
posed that it is not until children have reached
the stage of formal o];lerations, beginning about
11-12 years of age, that they are able to reflect
on their own thought processes (see also Fla-
vell 1977). If young children are less able to
differentiate between ongoing self-initiated ac-
tivities such as speech and thought, then one
would expect that memories originating from
these two types of self-initiated activities would
be particularly confusable. Thus, from this point
of view, children might have more difficulty
than adults in differentiating between memories
of their own speech and thoughts, as well as
more trouble distinguishing what they said from
what someone else said.

Another purpose of the present studies was
to test a particular prediction of the Johnson
and Raye model. In describing the reality mon-
itoring process, Johnson and Raye proposed that
the two classes of memories (those originating
from internal events and those originating from
external events) differ on several general di-
mensions. These class differences (e.g., level of
sensory information, information about cogni-
tive operations) are then used to make reality
monitoring decisions, such as distinguishing be-
tween what you said and what someone else
said. Of course, o the average, any two mem-
ories from the same class should be more sim-
ilar on these general dimensions than any two
memories from different classes, and it should
therefore be harder to distinguish what one
thought earlier from what one said than to dis-
tinguish what one heard from what one said.

Experiment 1

Method

Design.—The manipulated variable was
the type of discrimination required. In the say-
listen condition, two adult experimenters were
present in the room with the subject. One ex-
perimenter asked the subject to pronounce
words out loud and to listen while the other
experimenter pronounced different words out
loud. In the say-think condition, the experi-
menter asked the subject to pronounce some
words out loud and to simply think of saying
other words. In this second condition, then, the
subject engaged in two types of self-generated
activities—one overt and the other covert. Sub-
jects were selected from each of three age
levels—6, 9, and 17 years of age. There were
eight subjects in each combination of age and
treatment condition (N = 48).

Subjects—The 6- and 9-year-olds were en-
rolled in a summer recreational program spon-
sored by a suburban Catholic parish. The mean
ages of these children were 6-9 and 9-8. The
17-year-olds were counselors in the same sum-
mer program and, because they were members
of the community from which the children were
drawn, the three age groups were similar with
respect. to socioeconomic backgrounds. Males
and females were represented equivalently
across age levels and conditions. All children
were given parental consent to participate.

Materials.—Sixty words representing com-
mon objects familiar to young children were se-
lected from children’s storybooks (e.g., “cookie,”
“puddle,” “straw,” “truck,” “mother,” “fower”).
Half of the words were randomly designated as
new words (distractors) for a later recognition
test. The other 30 (target) words were ran-
domly assigned to one of two types of items
within each condition. In the say-listen condi-
tion, 15 target words were designated as items
the subject would pronounce (S items) and
15 were designated as items the experimenter
would pronounce (E items). In the say-think
condition 15 target words were designated as
those that the subject would express overtly
(S items) and the other 15 were designated as
those the subject would generate covertly (T
items). Across subjects, target items occurred
equally often as S or E items (or S or T items).
The 30 target items were presented in random
order. Both types of items, S or E(T), oc-
curred equally often in each quarter of the ac-
quisition list.

On the recognition test the order of target
and new items was determined by randomly
assigning items to the 60 positions with the re-
striction that different types of targets from
different portions of the acquisition phase be
distributed as similarly as possible throughout
the recognition test sequence.

Procedure.—All subjects were tested indi-
vidually by a female experimenter in one of
two unused rooms at the school sponsoring the
recreational program. A 6- or O-year-old child
was selected randomly and then randomly as-
signed to the say-listen or say-think condition.
Similarly, counselors were assigned randomly
to one of the two conditions as they signed up
for appointments, usually scheduled before or
after the recreational program each day. The
counselors were tested in the same rooms as

the children.

The child was met by a female experi-
menter and accompanied to the experimental



room. The experimenter talked to the child to
help the child feel comfortable, and, if a child
was in the say-listen condition, the other experi-
menter was introduced, and the three engaged
in conversation. After the experiment was over,
the experimenter accompanied the child back
to the classroom.

Children were told that they were about
to play a detective game. A child in the say-
listen condition was told that good detectives
listen carefully for clues when other people
speak. “Sometimes I will ask you [John] to sa
some words, and other times I will ask [Kathy]
to say other words.” The experimenter then
cued the child and the experimenter by saying,
for example, “John, say crayon.” Four practice
trials were then presented.

A child in the say-think condition was told
that good detectives are careful not to give
away clues about what they are thinking.
“Sometimes I will ask you to say a word out
loud, and other times I will ask you to think
of yourself saying a word out loud.” When
asked to “think” of saying a word, a child was
told to imagine themselves actually saying the
word to themselves. After four practice trials,
a child in this condition was then asked “What
did you do when I asked you to think of your-
self saying cat?” If the child responded incor-
rectly (e.g., “I thought of my cat” or “I thought
of a cat”), then the instructions were repeated
to emphasize that the child should actually
think of saying the word. There were very few
instances in which these instructions needed
to be repeated.l No subjects were unable to
follow the instructions. Once the acquisition
phase began, subjects rarely said a word aloud
when they were supposed to think of it, and
the frequency of this type of error was the same
for all age groups. In addition, children were
good detectives in that they did not engage in
overt lip movements when asked to think of
themselves saying words.

After completion of the acquisition phase,
the experimenter(s) engaged in conversation
with the child for about 3 min and then pro-
ceeded with the test phase. Here, the child was
told that “good detectives remember” and that
we wanted to see if the child was a good de-
tective. This was the first mention of a memory
test, and subjects of all age groups often ex-
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pressed surprise at this point. During the test,
both experimenters remained in the room in the
say-listen condition. Children in the say-listen
condition were asked to decide whether they
said a word, the other experimenter said a
word, or the word was a new word. Children
in the say-think condition were asked to decide
whether each word was one they said out loud,
one they imagined themselves saying, or a new
word. The experimenter read each test item
aloud. All of the children seemed to enjoy the
game. This technique also made it easy to en-
courage children to “keep [the game] a secret,
because good detectives keep secrets,” in order
to discourage discussions about the game among
the children in the program. The instructions
were written initially for the youngest age
group and modified appropriately for the older
age groups; for example, references to detec-
tives were deleted for the oldest age group.

Results and Discussion

Discrimination scores.—For each subject
in the say-listen condition, the total number of
words attributed to the correct source (i.e., the
number of words correctly identified as items
the subject said, plus the number of words cor-
rectly identified as items the experimenter said)
was divided by the total number of items cor-
rectly identified as old. For each subject in the
say-think condition, the number of words cor-
rectly identified as “say words,” plus the num-
ber of words correctly identified as “think
words,” was divided by the total number of
words correctly identified as old.

As the means in table 1 suggest, there
was an interaction between age and condition,
F(2,42) = 15.89, p < .001. There were no dif-
ferences between the say-listen and say-think
conditions for the 9-year-olds, F(1,14) = 1.74.
Discrimination scores were higher for both the

TABLE 1

DISCRIMINATION SCORES, EXPERIMENT 1

AGE oF Susjects (Years)

ConbpiTION 6 9 17
Say-listen. ..... .92 .73 .89
Say-think. .. ... .63 .82 .74

Note.—Discrimination scores are total items attributed to the
correct category divided by total items correctly recognized as old.

! When the instructions needed to be repeated in experiment 1 it was usually because a
child younger than 6 was brought to the session by mistake. Though these data were excluded
from analysis, it is important to note that these younger children had a very difficult time
suppressing overt responses when asked to imagine speaking. Also, they had a hard time with

the three-choice recognition test.
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6- and 17-year-olds in the say-listen compared
with the say-think condition, F(1,14) = 35.44,
p <.001, and F(1,14) = 17.77, p <.001, re-
spectively. Moreover, this difference was greater
for the 6-year-olds than for the 17-year-olds,
F(1,28) = 4.90, p <.03. This developmental
difference indicates that the youngest subjects
had particular trouble discriminating what they
said from what they thought. At the same time,
the 6-year-olds were as good as the 17-year-olds
in distinguishing what they said from what the
other speaker said, F < 1, analogous to the find-
ing reported by Johnson et al. (1979), in which
8-year-olds were as good as adults in distin-
guishing what they thought from what they saw.

Recognition memory.—An analysis of the
recognition of old and new items, without re-
gard for the correct identification of the origin
of old items, provides an overall index of rec-
ognition performance. The total number of er-
rors is given by the number of items that the
subject failed to recognize (misses) plus the
number of items that the subject mistakenly
identified as old (false positives). This partic-
ular measure takes into account decision cri-
teria and correlates highly with & (Underwood
1974). The mean number of errors are sum-
marized in table 2.

There was a significant interaction between
age and condition, F(2,42) = 8.02, p <.001,
but no main effects. As can be seer in table 2,
recognition performance was about equal in the
two conditions for the 6-year-olds, was better
in the say-think condition for the 9-year-olds,
and, for the 17-year-olds, performance in the
say-listen condition was superior to performance
in the say-think condition. A comparison of rec-
ognition errors categorized by type of item will
be discussed after experiment 2 has been pre-
sented.

In general, recognition scores did not
match the pattern of discrimination scores. Fur-
thermore, in no condition and at no age was
there a significant correlation between the dis-

TABLE 2

MEAN NUMBER OF RECOGNITION ERRORS
(Misses Plus False Positives),
EXPERIMENT 1

Ace oF SusjJEcTs (Years)

CONDITION 6 9 17
Say-listen. ... .. 10.00 11.75 6.00
Say-think...... 9.50 6.88 10.38

crimination scores and recognition errors. These
results are consistent with the suggestion that
these two memory tests capture different as-
pects of memory (Johnson & Raye 1981).

False positives.—Previously we have shown
that adults tend to attribute a new item to the
other person rather than to themselves when
they mistakenly identify a new item as old in
situations similar to the say-listen condition in
the present study (Johnson, Raye, Foley, & Fo-
ley 1981). Table 3 shows the mean number of
false positives of each type for each condition
for the present experiment. In the say-listen
condition, there was a main effect of type of
false positive, F(1,21) =20.11, p <.001, a
main effect of age, F(2,21) = 5.64, p < .01,
and an age X condition interaction, F(2,21) =
5.62, p < .01. There was a general bias to say
a new item was said by the other speaker rather
than by oneself, and this bias was particularly
pronounced for the 9-year-olds.

The false positives in the say-think condi-
tion demonstrate a different bias: young adults
exhibited a tendency to misidentify new items
as ones they thought rather than said, F(1,7)
= 0.21, p < .05. Children, on the other hand,
did not show this tendency in the least.

Experiment 2

From a developmental perspective, the pri-
mary finding from experiment 1 was the par-
ticularly poor discrimination performance of the
6-year-olds in the say-think condition. At the
same time, 6-year-olds were at no disadvantage
compared with older subjects in the say-listen
condition. These findings suggest that the use
of cues for differentiating the self from others
may develop sooner than the use of cues for
differentiating self-initiated activities such as
speech and thought.

We should, however, consider some alter-
native explanations. First, young children may
TABLE 3

MEeAN NUMBER OF FALSE PoSITIVES,
EXPERIMENT 1

AGE oF SugJECTs (Years)

-6 9 17
Say-listen condition:
New items called S. . ... .63 1.25 12
New items called E. .. .. 1.75 4.90 .75
Say-think condition:
New items called S. .. .. .38 38 50

New items called T. . . . . .38 38 4.13




simply have a difficult time discriminating be-
tween any two memories originating from the
same class of experience. Thus, a new condi-
tion, listen-listen, was added in which subjects
listened while the experimenter asked two
adults to pronounce words out loud. Here the
two sources of memories are from the same
class (external) and, if same-class membership
creates the problem for young children, they
should do poorly in the listen-listen condition
as well as in the say-think condition. In another
new condition, think-listen, the subjects thought
of themselves saying some words and listened
while another person said other words. This
condition addressed the possibility that young
children might generally have difficulty discrim-
inating memories derived from thoughts from
any class of memories rather than from their
own speech in particular.

Design and subjects.—As in the first study,
the major manipulated variable was the dis-
crimination called for, say-listen, say-think, lis-
ten-listen, and think-listen. These four indepen-
dent conditions were combined factorially with
two age levels, 6 and 9 years, with eight chil-
dren per cell (N = 64). The children were en-
rolled in a local parochial school, and their
mean ages were 6-11 and 9-6. Male and female
children were represented proportionally across
conditions. All children were given parental
consent for their participation.

Procedure.—The materials and basic pro-
cedures used were identical to those included
in experiment 1. Items were counterbalanced
across all conditions in a manner identical to
that described for experiment 1. Children were
randomly assigned to one of the four conditions
and tested individually by one of two female
experimenters in a reading room at the school.
The two female experimenters were repre-
sented equivalently across age and condition.

Children in the say-listen and say-think
conditions were given the same instructions as
the children in experiment 1. Children in the
listen-listen condition were told that good de-
tectives listen carefully to what other people
say. “Sometimes [John] I will ask [Nancyl to
say some words, and other times I will ask
[Lisa).” Four practice trials were then given.

Children in the think-listen condition were
told that good detectives are careful not to give
away any clues about what they are thinking.
“Sometimes [Susan], I will ask you to imagine
yourself saying some words, and other times I
will ask [Nancy] to say some words.” After four
practice trials, children in this condition were
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asked what they did when the experimenter
asked them to imagine themselves saying words.
There were very few instances in which instruc-
tions had to be repeated because children did
not understand what they were asked to do.
Also, no children had to be excluded because of
an inability to follow instructions in any of the
conditions.

After completion of the acquisition phase,
the experimenter(s) engaged in brief conver-
sation with the child and then proceeded with
the test phase. Children in the say-listen and
say-think conditions were given instructions as
in experiment 1. In the listen-listen condition,
children decided whether each word was a new
word, or who said each word (e.g., Nancy or
Lisa). Finally, children in the think-listen con-
dition were asked to decide whether they
thought of themselves saying a word, heard
the other experimenter say a word, or the item
was a new word. All of the experimenters re-
mained in the room during the test phase,
where appropriate. Children were permitted to
indicate their responses either verbally or by
pointing.

Results and Discussion

Discrimination scores—Table 4 presents
discrimination scores for the various condi-
tions. The analyses consisted of several planned
comparisons addressing the questions outlined
earlier.

First, discrimination performance in the
say-listen and say-think conditions was com-
pared. Our findings in experiment 1 were rep-
licated in that the scores were higher in the
say-listen than in the say-think condition,
F(1,28) = 20.13, p <.001, and the 6-year-
olds had a particularly difficult time in dis-
criminating between items in the say-think con-
dition compared with the say-listen condition,
F(1,14) = 21,66, p <.001. Here, the 9-year-
olds showed the expected pattern in that the
discrimination scores were higher in thé say-

TABLE 4

DiISCRIMINATION SCORES,
EXPERIMENT 2

AGE OF SUBJECTS

(Years)
CONDITION 6 9
Say-listen......... .90 .85
Say-think......... .63 .74
Listen-listen. . ... .. .79 .7
Think-listen....... .81 .82
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listen than in the say-think condition, but, as in
the first study, this difference between condi-
tions was not significant for the 9-year-olds;
hence the prediction from the reality monitoring
model that say-listen would be easier than say-
think was not supported for 9-year-olds in
either experiment but was for 6-year-olds in
both experiments and 17-year-olds in experi-
ment 1. Also, a finding consistent with this pre-
diction was reported by Anderson (Note 2)
where, in a forced-choice test, subjects could
distinguish a drawing they had traced from one
they %:;d merely looked at (in the present
framework, a discrimination between an inter-
nally generated and an external event) better
than they could distinguish a drawing they had
traced from one they had only imagined tracing
(two internally generated events).

If the poor performances of the 6-year-olds
in the say-think condition in experiments 1 and
2 were simply because younger children have
a particularly hard time discriminating between
memories that originated from the same class,
then the 6-year-olds should also have partic-
ular difficulty discriminating between memories
originating from two external sources. There-
fore, we compared the listen-listen and say-
think conditions next. As is clear from table 4,
this was not the case. Performance of the 6- and
9-year-olds did not differ significantly in the
listen-listen conditions. However, in contrast to
the 9-year-olds, the scores for the 6-year-olds
were much lower in the say-think than in the
listen-listen condition, F(1,14) =514, p<
.05. This pattern produced the overall signif-
icant interaction between age and condition,
F(1,28) = 4.68, p < .04.

When the say-listen and think-listen con-
ditions were compared, there were no differ-
ences in discrimination performance. Thus,
memory for origin was quite good when sub-
jects” generations were only covert, and, more
importantly, 6-year-olds did not appear to find
it particularly difficult to separate memories of
their thoughts from externally derived memories.

An additional comparison was made be-
tween the discrimination scores in the say-listen
and listen-listen conditions, because the John-
son and Raye model (1981) predicts a differ-
ence between these two conditions. Scores were
higher in the say-listen condition, F(1,28) =
8.39, p < .007, and this difference did not in-
teract with age. Raye and Johnson (1980) re-
ported a similar finding with adults. According
to the model, the greater difficulty of the listen-
listen condition is because subjects have to rely

on specific sensory attributes of their experi-
ences such as the speaker’s voices or contextual
attributes such as where the speakers were
seated in the room to help them differentiate
among their memories for who said what. In
contrast, in the say-listen condition subjects
can take advantage of the several general di-
mensions on which the classes of internally and
externally derived memories differ, such as, self-
generated memories usually are richer in infor-
mation about cognitive operations that occurred
when the memory traces were established.

Recognition memory.—In an overall anal-
ysis there were no significant differences in the
recognition errors (misses plus false positives).
As in experiment 1, there were no significant
correlations between the overall number of rec-
ognition errors and the discrimination scores
for any age or condition. The recognition errors
separated by type will be discussed with com-
parable data from experiment 1 later.

False positives.—Table 5 shows the mean
number of false positives, categorized by type
of response for each condition in experiment 2.
In the say-listen condition, 6-year-olds were
equally likely to attribute new items to them-
selves or another speaker (as we found in ex-
periment 1), but 9-year-olds were more likely
to attribute false positives to the other speaker,
producing a significant interaction between age
and type of false positive, F(1,14) = 5.73, p <
.03. In the think-listen condition, the bias was
in a similar direction but was not significant.

In the listen-listen condition there would
be no reason to expect a difference in the num-
ber of false positives attributed to the two
speakers, and there were no differences for
either 6- or 9-year-olds.

TABLE §

MEAN NUMBER OF FALSE PosSITIVES,
EXPERIMENT 2

AGE oF SuBjECTs (Years)

6 9

Say-listen condition:

New items called S. . . .. .38 .38

New items called E. . ... .38 1.12
Think-listen condition: ’

New items called T. .. .. 2.12 1.25

New items called E. . . .. 3.37 2.37
Listen-listen condition:

New items called E/’s. . . 1.25 2.50

New items called Eo’s. . . 1.12 3.10
Say-think condition:

New items called S. . ... 2.00 1.25

New items called T.. . .. 2.62+ 1.00




In the say-think condition, the number of
new items called “thought” items was not
greater than the number of new items called
“said” items. Thus, in both experiments, if 6-
and 9-year-olds misidentified new items as old,
there was no bias to report that “I thought it.”
In contrast, older subjects (experiment 1) dem-
onstrated a pronounced bias to label new items
as those they thought rather than ones they said.

In summary, the false positive data from
experiment 2 were consistent with those re-
ported from experiment 1 and together suggest
that children as young as 9 show an E > § at-
tribution bias when they overtly generate S
items but do not yet show a T > S bias. In
addition, these data suggest that the develop-
mental pattern of false positives may depend
on the decision required. Berch and Evans
(1973), for example, found a greater tendency
among third graders to misidentify a new item
as old compared with kindergarten children and
wondered if this effect was specific to the kind
of task or type of materials used in their study
(i.e., continuous recognition of number pairs).
Our data confirm their suspicion that the na-
ture of the developmental differences in the
magnitude of false positives is related to the
type of decision involved.

Recognition for different types of items.—
A secondary though interesting question ad-

Foley, Johnson, and Raye 57

dressed by these experiments is whether or not
recognition memory is dependent upon item
types in each of the conditions. While differ-
ences across conditions in the overall number
of recognition errors were minimal, there is rea-
son to expect errors might vary with item type
within each condition. For example, previous
work has shown superior memory for self-gen-
erated information for adults (Johnson et al
1981; Slamecka & Graf 1978).

Table 6 shows recognition errors (misses
plus false positives divided by two). In both
experiments 1 and 2 there were more errors on
E items than § items, F(1,21) = 7.80, p < .01,
and F(1,14) = 25.80, p <.001, respectively.
This difference was greater for 9-year-olds than
for 6-year-olds in experiment 2, F(1,14) =
15.35, p < .002, and, when the data for 6- and
9-year-olds from the two experiments were
combined, there was also a significant age X
item type interaction, F(1,30) =829, p <
.007. The data for the 6-year-olds alone never
showed a significant difference in recognition of
E and S items. It appears, then, that the benefit
of overtly expressing self-generations increases
developmentally over the age range of 6-9.

Also, there was an overall main effect for
item type in the think-listen condition, F(1,14)
= 13.51, p < .002, with more errors related to
E items than to T items. Thus, superior recog-

TABLE 6

RECOGNITION ERRORS SHOWN SEPARATELY FOR EACH
Tvype oF ITEM, EXPERIMENTS 1 AND 2

AGE oF SusjecTs (Years)

6 9 17
Say-listen condition:
Experiment 1:
Errors on S-items....... ... 4.68 5.19 2.00
Errors on E-items. . ..... .. 5.31 6.56 4.06
Experiment 2:
Errors on S-items.......... 4.06 2.75 S
Errors on E-items. . . ...... 4.80 8.00 ..
Think-listen condition:
Experiment 2:
Errors on T-items. . ... .... 6.19 3.62
Errors on E-items. .. .... .. 8.94 8.18
Say-think condition:
Experiment 1:
Errors on S-items. ..... ... 4.12 4.00 4.81
Errors on T-items...... ... 5.38 2.87 5.56
Experiment 2:
Errors on S-items. . ... .. .. 7.69 4.50
Errors on T-items......... 8.19 4.25

Listen-listen condition:
Experiment 2:
Errors on Ej-items....... ..
Errors on Ep-items.........

oo
N
=]
~o
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nition memory for self-generations was ob-
served even when items were not expressed
overtly. (Johnson et al. [1981] reported similar
findings with recall for adult subjects, and we
have similar unpublished findings with recogni-
tion for adult subjects.)

In the say-think condition of experiments
1 and 2 the main effect of item type was not
significant. Thus, subjects were as good at rec-
ognizing items simply thought as they were at
recognizing items expressed overtly. Similarly,
in the listen-listen condition there were no dif-
ferences in the number of recognition errors
related to each speaker.

The superior recognition of T items in the
think-listen condition along with the equal rec-
ognition of S and T items in the say-think con-
dition support the assumption that the subjects
were indeed thinking the words when instructed
to do so. :

General Discussion

Our findings of no age differences in the
ability to discriminate what was said from what
was heard (experiments 1 and 2) or what was
thought from what was heard (experiment 2)
are consistent with those reported by Johnson
et al. (1979). Together, these experiments sup-
port the idea that cues for differentiating the
self from others in memory may be well devel-
oped in quite young children. Furthermore,
Raye, Johnson, and Taylor (1980) suggested
that there are a number of potentially inter-
esting components of memories created from
internal or self-generated activities. These com-
ponents include the residual of central processes
leading to the initial activation of a concept
and of any further processing (e.g., covert re-
hearsal), as well as the residual of more periph-
eral aspects, such as memories of one’s own
movements in the process of speech produc-
tion. Logically, any of these components may
potentially serve as cues for recognition (Gha-
tala & Levin 1976; Zechmeister & Gude 1974),
recall (Flavell 1977), or origin decisions. For
reality monitoring decisions, however, Raye et
al. (1980) emphasized the importance of more
central aspects. That reality monitoring deci-
sions were as good in our think-listen as in our
say-listen condition supports this notion.

However, this very characterization of self-
generated as comprised of many types of men-
tal events and overt actions suggests an impor-
tant class of discrimination problems, for exam-
ple, differentiating between unrealized ideas

and ideas that have been realized or expressed
in action (such as vocalization or other activ-
ities). Common experiences of this sort of dis-
crimination problem include wondering whether
you have said or only thought something, or
wondering whether you have mailed a letter
or only intended to do so. Such realization
judgments, then, may depend on information
preserved in memory about motor movements,
self-initiated effects on the environment, etc.
Our say-think condition required a discrimina-
tion between self-generated memories differing
in their degree of realization, and here 6-year-
olds were at a clear disadvantage relative to
older subjects.

There are at least two potential explana-
tions for this age-related pattern. One is that
memories originating from speech and thought
are more alike for younger children. This would
be the case if, for example, younger children
were doing more subvocalizing when they
imagined themselves saying a word (Garrity
1977). If speech and subvocalized thought pro-
duce more similar traces, then young children
should have more difficulty discriminating be-
tween memories of speech and thought. This
explanation suggests that very specific details
of the original experience (such as whether sub-
vocalization took place when a concept was
activated) are preserved in memory over fairly
long intervals.

Alternatively, the developmental differ-
ences observed in this study may indicate that
younger subjects have less sophisticated reason-
ing processes. Thus, while memories for speech
and thought may differ in their basic character-
istics as much for younger subjects as for older
subjects, young children may not know how to
use cues they have available in memory. This
latter interpretation is consistent with the devel-
opmental memory literature in its demonstration
that there is a discrepancy between young chil-
dren’s acquisition of knowledge and the use of
this knowledge for the purpose of monitoring
their own memory performance (Brown 1975;
Brown & De Loache 1978; Flavell & Wellman
1977; Ornstein 1978). Of course, these two in-
terpretations are not mutually exclusive, and
there may be some truth to both of them.

While not conclusive, the false positive
data support the second suggestion above, that
there are differences across ages in the reason-
ing applied to the say-think discrimination.
These data also demonstrate the potential use-
fulness of false positives as an index of meta-
memory assumptions. Intuitions about the way



memory works affect judgments about past
events. Children may learn very early that ex-
periences they remember vary in strength. Some
memories, for example, are more detailed and
vivid than others. Children may also notice very
early that what they say or do is more mem-
orable than what they observe others say or do.
Such experiences should produce the belief that
memories are better for self-initiated activities.
How might such a metamemory assumption
affect a subject’s judgments about items that
seem only vaguely familiar? If subjects believe
that what they say or do is particularly mem-
orable, and if some event seems only vaguely
familiar, then there should be a tendency to at-
tribute the memory to someone else (Johnson
et al. 1981). The greater number of false posi-
tives attributed to the experimenter, instead of
the subjects themselves, is consistent with this
presumed belief and is clearly present by 9
years of age.

Similarly, a belief that “thoughts are
weaker than deeds” would produce the notable
bias in experiment 1 among 17-year-olds to mis-
identify new items as ones they thought rather
than as ones they said (a bias we have subse-
quently replicated with undergraduates). There
was no evidence in the false positive data that
such a bias was operating in the judgments of
either 6- or 9-year-olds. This indicates that
young children may not yet have or apply all
the same metamemory rules that older subjects
use in say-think discriminations. The false posi-
tive data, then, as well as the discrimination
scores, indicate that cues that may help one
monitor one’s memory are not equally used at
every period of development and that some dis-
tinctions, such as that between self and other,
are salient before others, such as that between
one’s own thoughts and speech. This would be
consistent with Piaget’s suggestion that speech
and thought are undifferentiated for the young
child (see also Flavell 1971).

In summary, these experiments found that
children as young as 9, as well as adults, showed
an advantage in remembering self-generated
compared with presented information. This
generation effect increased over the age range
of 6-9. Also, children as young as 6 failed to
show any disadvantage in reality monitoring de-
cisions. However, 6-year-olds did have marked
difficulty deciding whether or not their thoughts
were realized in audible speech. Thus, our
studies suggest there are some grounds for view-
ing children’s memory with suspicion, but not
perhaps as much as one might have expected.
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