
Most people find it difficult to remember events that 
took place before about 2½ years of age (e.g., Eacott & 
Crawley, 1998, 1999; Usher & Neisser, 1993). Moreover, 
when attempting to retrieve very early memories, people 
frequently report that it is difficult to judge whether they 
really remember an event (recollection) or are reporting 
information gleaned from others (knowledge). The pri-
mary aim of this study was to investigate the qualities of 
memories that may lead to judging a memory to be a rec-
ollection, rather than merely knowledge. The secondary 
aim was to investigate the effect of age at the time of the 
experience on the phenomenology of recollection.

According to the multiple-systems model of autobio-
graphical memory (e.g., Rubin, 1998; Rubin, Schrauf, 
& Greenberg, 2003), memories arise from the products 
of processing in a number of component processes: an 
integrative memory system, imagery in individual mo-
dalities, multimodal spatial imagery, language, narrative 
reasoning, and emotions. Recollection is the experience 
of being conscious of a prior experience and is distin-
guishable from other mental states, including imagining 
and the retrieval of facts about the self. Recollection is 
said to depend on a metacognitive judgment based on the 
activation of the component processes. In support of this 
model, Rubin, Schrauf, and Greenberg showed that ratings 
of the degree to which an autobiographical memory is ex-
perienced as recollected can be predicted on the basis of 

qualities related to the component processes—particularly,
visual and auditory imagery, narrative coherence, and
emotion. Others have similarly emphasized the role of the 
qualities of a mental state in judging it to be a recollec-
tion, including its sensory-perceptual properties (Brewer, 
1996; Conway & Pleydell-Pearce, 2000; Johnson & Raye, 
1981) and the intensity of feeling (Hashtroudi, Johnson, 
& Chrosniak, 1990; Johnson, 1988; Johnson, Foley, Suen-
gas, & Raye, 1988).

The principal supportive evidence for the model so far 
has been the demonstration that the extent of the experience 
of reliving the event can be predicted from qualities related 
to the component processes (Rubin, Schrauf, & Greenberg, 
2003). Although the evidence from Johnson and colleagues 
showing that the qualities of recollections differ from the 
qualities of imagined events is also supportive, a further test 
would be to examine whether the qualities of recollections 
differ from the qualities of memories known to be based on 
other sources, such as family stories.

There is some evidence to suggest that the qualities of 
recollections are different from the qualities of memories 
that are known but not recalled (Hyman, Gilstrap, Decker, 
& Wilkinson, 1998; McGinnis & Roberts, 1996), with re-
sults being generally in line with the predictions of Rubin’s 
model. However, certain aspects of these studies make it 
difficult to draw firm conclusions. McGinnis and Roberts 
compared childhood memories with what they termed 
“talked about” childhood experiences. It may be that the 
events recalled in these two categories differed systemati-
cally in other ways that influenced memory qualities (e.g., 
in terms of salience or the presence of others). In Hyman 
et al.’s study, age at the time of the experienced event was 
confounded with the remembered/known distinction: The 
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known events dated from a significantly younger age than 
did the remembered events. It is possible, therefore, that 
the nature of the events recalled may also have differed. In 
addition, there was an inherent circularity in Hyman et al.’s 
study that may have biased results. Participants rated child-
hood events that were remembered or known after having 
been given definitions that included memory qualities (e.g., 
remembering involves conscious awareness of an aspect 
of an event, such as the presence of visual images). It is, 
therefore, perhaps not surprising that the reportedly recol-
lected memories scored higher than the reportedly known 
memories on conscious awareness and visual imagery.

The primary aim of the present study was, therefore, to 
test the prediction that differences in qualities underlie the 
judgment that a memory is recollected, rather than known 
from other sources, in a study that overcame the difficul-
ties above. One group of adult participants recalled their 
experiences at the time of the birth of a younger sibling 
(recall group). A second group reported all that they knew 
about the experiences of their older sibling at the time of 
their own birth (knowledge group), information that could 
only have come from secondhand sources. In this study, the 
nature of the target event was constant across all groups, 
and the recall/knowledge distinction was clear: It was not 
possible for the knowledge group participants to recall 
the events surrounding their own birth, whereas the recall 
group participants might be able to remember the events 
surrounding their sibling’s birth. Moreover, because all 
of the events surrounded the birth of a sibling, they could 
be dated with some accuracy, which also allowed us to 
examine any variation in the qualities of memories with 
differences in age at the time of the experience.

The second aim of the study was to investigate the ef-
fect of age at the time of the experience on rated qualities 
of memories. The most commonly cited age for the offset 
of childhood amnesia (e.g., Kihlstrom &  Harackiewicz, 
1982; Mullen, 1994; West & Bauer, 1999) is 3:6. (Through-
out this article, ages are reported in years and months—
e.g., 3:6 is 3 years and 6 months.) Accordingly, we first 
examined the ratings of those recalling events that took 
place after this cutoff, so we could be relatively confi-
dent that they would be recollections. The qualities of the 
memories from this group were the most important in the 
comparison between memories judged to be recollections 
and memories based on secondhand sources. In addition, 
we examined the ratings of those recalling events that took 
place when they were younger than 3:6.

The Appendix shows the qualities rated. The quali-
ties were chosen primarily on the basis of the work of 
Rubin, Schrauf, and Greenberg (2003). Five categories 
represented Rubin’s hypothesized component processes: 
imagery in each of the modalities (here, called sensory 
qualities), spatial imagery (spatial qualities), language 
( form of representation), narrative reasoning (narrative 
qualities), and emotions. In addition, on the basis of the 
Memory Characteristics Questionnaire (Johnson et al., 
1988) and the event-rating booklet of Rubin, Burt, and Fi-

field (2003), there were items asking about the complete-
ness of and confidence in the accuracy of the information 
recalled, memory for thoughts, perspective, and rehearsal. 
Questions about rehearsal were important, since it was 
possible that some differences between the two groups 
might have been related to differences between them in 
the frequency with which the memories were rehearsed. 
An additional three items were included only for those rat-
ing their recollections: an item asking for confidence that 
the events were remembered, rather than known, and two 
items related to sense of the self in the past (Conway & 
Pleydell-Pearce, 2000; Rubin, Burt, & Fifield, 2003).

On the basis of Rubin, Schrauf, and Greenberg’s (2003) 
account, we predicted that recollections would be rated 
higher than knowledge for those qualities that represented 
the component processes that they found to be associated 
with recollections: visual and auditory imagery, emotion, 
and narrative coherence. In addition, given the importance 
of visual imagery for the experience of autobiographical 
memories (Brewer, 1996; Brewer & Pani, 1983; Rubin, 
Burt, & Fifield, 2003), we predicted that recollections 
would be rated higher for pictorial than for verbal rep-
resentations. By contrast, we predicted that knowledge 
would be rated as being more verbally than pictorially 
represented, because the knowledge of the events sur-
rounding the participant’s own birth is likely to have come 
primarily from the verbal reports of others. Equally, we 
predicted that recollections would be from the original 
field of view, whereas knowledge would be more likely to 
come from an outsider’s field of view, because the events 
were not experienced firsthand.

METHOD

Participants
The participants were students from the Universities of Durham 

and Sunderland who responded to a request for volunteers to take 
part in a study of memory, for payment or course credits. The criteria 
for inclusion in the study were to have only one sibling whose age 
differed from theirs by less than 5:6 and to have no children of their 
own. Those who were the younger child in their family formed the 
knowledge group (n � 28). The age difference between the partici-
pants in the knowledge group and their older sibling ranged from 
1:0 to 4:8. Three recall groups were formed from those who were 
the elder child in their family: those whose age was 3:6–5:5 (n � 
26), those whose age was 2:4–3:5 (n � 31), and those whose age 
was � 2:3 at the time of their sibling’s birth (n � 36). The division 
between the two younger groups at 2:3/2:4 was based on previous 
evidence from those recalling a sibling’s birth, which suggested that 
there are some important differences in the recall of those who were 
younger than 2:3 at the time of the recalled events (Crawley & Ea-
cott, 1999; Eacott & Crawley, 1998, 1999).

Materials and Procedure
For the purposes of another study, the participants were asked to 

write an account of all they could remember of the events surround-
ing the birth of their younger sibling (recall groups) or all they knew 
of the events surrounding their own birth from the point of view of 
their older sibling (knowledge group). Subsequently, those who were 
able to report something of these events rated various qualities of 
their memory/knowledge (see the Appendix).
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RESULTS

Twenty participants were unable to provide any infor-
mation regarding the events surrounding their own or their 
sibling’s birth, with 85% of these being from the youngest 
recall group (Y), 10% from the 2:4–3:5 recall group, and 
5% from the knowledge group (K). Thus, the percentage 
of participants in each group who could report at least 
something of the birth events was high for all except the 
youngest recall group (recall �2:3, 53%; recall 2:4–3:5, 
93%; recall 3:6–5:5, 100%; knowledge group, 96%), in 
line with the findings of similar studies (e.g., Eacott & 
Crawley, 1998). Further analysis was confined to the data 
provided by the participants who could remember some-
thing of the target events.

The ratings of the four groups of participants were an-
alyzed using one-way ANOVAs. The ratings of the two 
older recall groups (recall 2:4–3:5 and recall 3:6–5:5) did 
not differ in any of the analyses (all p values � .05), so 
these two groups were collapsed into one group (O) for 
the remaining analyses reported here.

The mean ratings for each of the three groups are shown 
in Table 1. The ratings for items rated by all three groups 

were compared using one-way ANOVAs; the three items 
rated only by the two recall groups were compared using 
t tests. To control for the possibility of Type I errors, the p 
values reported for these tests are adjusted values obtained 
by multiplying by 30 (the number of analyses conducted), 
so the normally accepted alpha level of .05 is used. Given 
the conservative nature of the adjustment, significance 
levels of .06 (when rounded to two decimal places) are re-
ported as marginally significant. For the analyses in which 
a significant difference emerged from the ANOVAs, mul-
tiple comparisons were conducted using Tukey tests.

Sensory Qualities
The groups differed on ratings for visual detail and for 

touch [visual detail, F(2,98) � 40.99, MSe � 2.58, p � 
.0001; touch, F(2,98) � 10.31, MSe � 2.48, p � .01] and 
marginally so for smell [F(2,98) � 6.57, MSe � 2.63, 
p � .06]. The ratings of both recall groups were higher 
than those of the knowledge group for visual detail ( p � 
.001 in both cases) and touch (O vs. K, p � .001; Y vs. 
K, p � .01). Smell ratings of the older recall group were 
higher than those of the knowledge group ( p � .01). The 
older recall group also produced higher ratings than did 

Table 1
Mean Ratings for the Older Recall, Younger Recall, and Knowledge 

Groups (With Standard Deviations)

Recall Recall

2:4–5:5 �2:3 Knowledge
(n � 19) (n � 55) (n � 27)

Quality  M  SD  M  SD   M  SD 

 1. Visual detail 5.2 1.6 3.7 2.0 1.8 1.4
 2. Sound 2.6 1.6 1.8 1.4 1.7 1.2
 3. People talking 3.5 1.8 2.3 1.2 3.2 2.1
 4. Smell 2.4 2.0 1.6 1.5 1.1 0.4
 5. Touch 3.2 1.6 3.2 1.8 1.6 1.3
 6. Taste 1.5 1.2 1.4 1.0 1.1 0.3
11. Location 5.6 1.6 5.2 1.7 3.8 2.2
12. Setting familiarity 5.4 1.7 4.5 2.3 3.8 2.1
13. Objects (spatial arrangement) 4.8 1.8 3.1 2.0 2.2 1.5
14. People (spatial arrangement) 4.5 2.0 3.5 1.7 2.3 1.8
21. In words 2.7 1.6 1.6 0.8 3.9 2.2
22. In pictures 6.0 1.3 5.2 1.8 3.4 2.0
 8. Order of events 4.5 1.8 3.5 1.8 4.0 1.8
 9. Story line (complexity) 3.2 1.6 2.2 1.2 2.7 1.4
10. Story line (realism) 5.3 1.5 4.8 1.4 5.4 1.3
 7. Event detail 4.2 1.6 2.6 1.3 2.3 1.5
23. Completeness of memory 3.4 1.9 1.8 1.0 2.2 1.4
24. How well remembered overall 4.4 1.5 2.6 1.4 3.2 1.8
25. Doubts about accuracy 4.6 1.3 3.0 1.2 3.1 1.8
17. Memory for feelings 4.5 1.9 3.0 1.5 2.9 1.8
15. Tone (positive/negative) 5.4 1.5 4.6 1.8 5.5 1.8
18. Feelings at time (positive/negative) 5.3 1.7 4.1 1.9 4.5 1.9
19. Feelings at time (intensity) 4.7 1.3 4.4 1.6 3.8 1.6
20. Memory for thoughts 3.8 1.9 2.6 1.7 2.5 1.7
26. Frequency: thinking of events 4.2 1.6 3.3 1.3 3.2 1.7
27. Frequency: talking of events 3.6 1.8 2.8 1.8 3.3 1.9
30. Memory certainty 5.8 1.5 4.5 1.8
28. Traveled back in time 4.9 1.9 3.3 1.9
29. Relived  3.7 1.8 2.5 1.4      

Note—The numbers indicate the order of the questions (see the Appendix).
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the younger group for visual detail ( p � .01), but there 
was no difference between the two recall groups for touch 
or smell ( p � .05). There were no significant effects of 
group on the other sensory ratings.

Spatial Qualities
Three of the four items relating to spatial qualities 

showed significant differences between the groups: mem-
ory for location [F(2,98) � 9.32, MSe � 3.31, p � .01], the 
spatial arrangement of objects [F(2,98) � 21.23, MSe � 
3.25, p � .0001], and the spatial arrangement of people 
[F(2,98) � 13.04, MSe � 3.51, p � .001]. Multiple com-
parisons showed that the older recall group gave higher 
ratings than did the knowledge group for these three spa-
tial qualities ( p � .001 in all cases). The younger recall 
group also rated memory for location higher than did the 
knowledge group ( p � .05). The older recall group rated 
memory for the spatial arrangement of objects higher than 
did the younger recall group ( p � .01). Analysis of the 
ratings for setting familiarity revealed a marginally signif-
icant effect [F(2,98) � 6.77, MSe � 3.74, p � .05], with 
higher ratings for familiarity from the older recall group 
than from the knowledge group ( p � .01).

Form of Representation
The recall groups gave higher ratings for pictorial rep-

resentation than for verbal representation, whereas the rat-
ings for the two kinds of representation were similar from 
the knowledge group (see Table 1). For both words and 
pictures, there was a significant difference between the 
groups [words, F(2,98) � 11.27, MSe � 2.83, p � .01; pic-
tures, F(2,98) � 23.21, MSe � 2.51, p � .0001]. Multiple 
comparisons showed that the two recall groups gave sig-
nificantly higher ratings than did the knowledge group for 
pictorial imagery (O vs. K, p � .001; Y vs. K, p � .01), and 
conversely, the knowledge group gave significantly higher 
ratings than did both recall groups for verbal representation 
(O vs. K, p � .01; Y vs. K, p � .001). In addition, although 
the participants in the older recall group rated their memo-
ries as highly pictorial, they rated their memories as more 
verbal than did the younger recall group ( p � .05).

Narrative Qualities
The ratings for comprehensibility of the order of events 

and the complexity and realism of the story line showed 
no significant differences between the groups.

Completeness
All four items relating to the completeness of and con-

fidence in the memory showed a difference between the 
groups [event detail, F(2,98) � 17.15, MSe � 2.31, p � 
.0001; completeness of the memory, F(2,98) � 9.30, 
MSe � 2.62, p � .01; how well the events were remem-
bered overall, F(2,98) � 10.35, MSe � 2.50, p � .01; and 
doubts about accuracy, F(2,98) � 14.85, MSe � 1.96, p � 
.0001]. Multiple comparisons revealed the same pattern 
for each of the four ratings: The older recall group gave 
higher ratings than did the knowledge group (event detail 

and doubts about accuracy, p � .001; completeness and 
overall memory, p � .01) and the younger recall group 
(event detail, overall memory, and doubts about accuracy, 
p � .001; completeness, p � .01), but there was no differ-
ence between the ratings of the younger recall group and 
those of the knowledge group.

Emotion
Memory for feelings was the only one of the four 

items relating to emotion to show a difference between 
the groups [F(2,98) � 10.02, MSe � 3.26, p � .01]. The 
older recall group’s ratings of memory for feelings were 
higher than those of both the knowledge group ( p � .01) 
and the younger recall group ( p � .01). The other three 
items (memory tone, valence of feelings at the time, and 
intensity of feelings at the time) gave the participants the 
option of responding that they did not know. Chi-square 
analyses of the number of participants who gave a rating 
and those who did not showed no difference between the 
groups. One-way ANOVAs using the ratings from only 
those participants able to provide ratings showed no dif-
ference between the groups in rated tone of the memory, 
positive or negative feelings, or intensity of feelings. The 
mean ratings for all the groups showed that remembered 
feelings were more positive than negative.

Thought
The difference between the groups in memory for 

what was thought at the time was marginally significant 
[F(2,98) � 6.59, MSe � 3.30, p � .06]: The older recall 
group gave higher ratings than did the knowledge group 
( p � .01) and the younger recall group ( p � .05).

Perspective
The majority of the participants reported either a view-

er’s or an outsider’s perspective (n � 87), the others vari-
ously reporting using both perspectives, not visualizing 
the events, or using a different perspective. Chi-square 
analysis of the number of participants reporting a viewer’s 
or an outsider’s perspective revealed a significant differ-
ence among the three groups [χ2(2) � 21.74, p � .001]. 
The knowledge group participants were more likely to take 
an outsider’s (n � 16) than a viewer’s perspective (n � 2), 
whereas the recall group participants, and especially the 
older ones, were more likely to take their own (viewer’s) 
perspective (younger, n � 10; older, n � 39), rather than 
an outsider’s (younger, n � 6; older, n � 14).

Rehearsal
There were no significant differences across the groups 

in the rated frequencies of thinking about or talking about 
the events since they happened.

Memory Certainty
Both recall groups had a high degree of certainty that 

they remembered, rather than simply knew, that the events 
had happened, and there was no significant difference be-
tween them.
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Sense of Self in Past
The older recall group rated their feeling of travel-

ing back in time to be significantly higher than did the 
younger recall group [t(72) � �3.32, p � .05], but there 
was no difference in the two recall groups’ ratings of the 
degree to which the events were relived.

Source of Knowledge
All the knowledge group participants reported that 

members of their family other than their sibling were a 
source of knowledge. In addition, 11 (41%) reported that 
their sibling specifically had provided information, and 
11 that photos were an additional source. None reported 
video as a source of information.

DISCUSSION

A comparison of the qualities of memories judged to 
be recollections with those of memories based on sec-
ondhand sources revealed differences in almost all the 
qualities examined. As compared with those participants 
who rated what they knew from other sources, those who 
rated what they judged to be their firsthand recollections 
(from the age of 2:4–5:5) reported more sensory detail in 
terms of visual, smell, and touch memory; better memory 
for spatial qualities, feelings, and thoughts; and higher 
ratings for completeness of and confidence in the accu-
racy of the memory. In addition, they reported that their 
memories came in a more pictorial and less verbal form 
and that they came from the viewer’s perspective (their 
own), rather than from that of an outsider. These find-
ings are largely consistent with the predictions based on 
Rubin’s multiple-systems model, in a study that avoids the 
problems with the previous studies identified in the intro-
duction. Thus, the results provide the first good evidence 
for a distinction between memories that are judged to be 
based on firsthand recollections and memories known to 
be based on secondhand sources in terms of sensory and 
spatial qualities, memory for emotion and thought, com-
pleteness and event detail, perspective, and verbal/picto-
rial representation.

There are some interesting dissociations in the find-
ings. For example, although high ratings for some sensory 
modalities characterized recollections (visual and spatial 
detail, touch, and smell), others did not differ between 
recollection and knowledge (taste and sound). This pro-
vides support for the importance of sensory imagery for 
recollection advocated by many (e.g., Conway & Pleydell-
Pearce, 2000; Johnson & Raye, 1981; Rubin, Schrauf, & 
Greenberg, 2003) but suggests that recollections may 
favor some sensory qualities. However, it should be noted 
that ratings for taste and sound yielded low ratings across 
all groups, perhaps indicating a floor effect. Nonetheless, 
the ratings of the older recall group for visual detail and 
spatial qualities were particularly high, a finding that sup-
ports the view that visual imagery is the most important of 
all sensory imagery in recollection (e.g., Brewer & Pani, 

1983; Rubin, Burt, & Fifield, 2003) and that it is impor-
tant in separating autobiographical recollections from 
known facts about one’s life (Brewer, 1996).

In agreement with the predictions from Rubin’s model, 
emotion also distinguished recollections and knowledge. 
This difference was not in terms of emotional valence 
and intensity, but in terms of the detailed knowledge 
available about feelings. In addition, those judging their 
memories to be recollections reported better memory for 
their thoughts at the time. Although similar findings have 
been reported (Hyman et al., 1998; McGinnis & Roberts, 
1996), our study demonstrates the differences without the 
potential confound with the type of event being recalled.

Memories judged to be recollections did not differ 
from those based on knowledge in terms of their narrative 
properties. In this respect, our results differ from those of 
Rubin, Schrauf, and Greenberg (2003), who found that 
ratings of a memory as a coherent story predicted ratings 
of recollection. One might speculate that the two types 
of memories derive narrative properties for different rea-
sons: the knowledge-based memories from the initial act 
of recounting, and the recollected memories through acts 
of reminiscence and sharing of memories. Nevertheless, 
our results show that both recollections and known facts 
can have narrative properties.

The commonly cited age for the offset of childhood 
amnesia is around 3:6 (e.g., Kihlstrom & Harackiewicz, 
1982; Mullen, 1994; West & Bauer, 1999). Nonetheless, 
our study indicates that memories from before the age of 
3:6 are quite common (see also Eacott & Crawley, 1998; 
Usher & Neisser, 1993) and also that memories recalled 
from the ages of 2:4–3:5 do not differ qualitatively from 
those recalled from the ages of 3:6–5:5. Moreover, the 
results also show that it is not uncommon for those who 
were even younger (�2:3) to believe that they recollected 
something of their experience. In line with our previous 
findings (Eacott & Crawley, 1998, 1999), around half of 
the participants whose age was under 2:4 when their sib-
ling was born were able to report something of the events 
surrounding the birth.

It is possible, of course, that the very early memories 
reported by the youngest recall group are not true recollec-
tions and that they derive, instead, from a different source 
(e.g., family stories). Although we can be sure that the re-
ported memories of the knowledge group are not recollec-
tions (because they are reporting events surrounding their 
own birth), we cannot be so confident about the source of 
the memories reported to be recalled by the youngest recall 
group or, indeed, any of the recall groups. There is no exter-
nal criterion by which to judge the validity of the reported 
memories as “true” recollections. However, we do know 
that these are mental states that the participants judge to be 
recollected memories and that even those in the youngest 
recall group are quite confident that these memories are 
remembered, rather than known (see Table 1). Thus, the 
ratings indicate the qualities of memories that are judged 
to be recollections, and it is informative to consider the 
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ways in which the ratings of the youngest recall group are 
similar to and differ from those of the older recall group.

The ratings show that many of the memory quali-
ties reported by the youngest recall group are similar to 
those reported by the older recall group and dissimilar 
to those reported by the knowledge group (visual detail, 
touch, location, perspective, and pictorial/verbal repre-
sentation). Thus, in some important respects, the younger 
recall group reported memories with qualities similar to 
those reported by the older group, whose age at the time of 
their experience allows us to be reasonably confident that 
they may well be able to recollect. It might be tempting to 
conclude that because of these similarities, the younger re-
call group can also recollect. However, it is not possible to 
do so. If an important determinant of the judgment about 
whether a particular mental state represents a recollection 
is the qualitative character of that mental state, it should 
not be surprising to find qualitative similarities between 
the reported recollections of the two recall groups. What 
our results suggest is that the qualities of visual detail, 
touch, location, and form of representation are important 
in the judgment of which mental states are recollections. 
Thus, memories that are judged by both recall groups to 
be recollections differ from those that we know cannot be 
recollections (and are not experienced as recollections): 
They contain more visual detail, more details of touch, 
and more information regarding location and are more 
likely to come to mind in pictures, rather than in words.

Even more interesting, perhaps, are the ways in which 
the qualities of the memories of the youngest recall group 
differed from those of the older recall group. The younger 
group gave significantly lower ratings for completeness of 
and confidence in the accuracy of the memory, details of 
feelings and thoughts, and the feeling of traveling back in 
time. Nonetheless, the younger group still made the judg-
ment that what they recalled were memories based on 
recollection. Indeed, there was no difference between the 
two recall groups in their confidence that these were rec-
ollected, rather than known, memories. This suggests that 
it is not necessary to retrieve a memory that is highly com-
plete or that has a lot of information about feelings and 
thoughts for it to be judged to be a recollected memory. 
And although these results do not rule out the importance 
of the sense of the self in the past for this judgment, partic-
ularly because the two recall groups did not differ in their 
ratings for reliving the experience, they leave open the 
question of how important it is for judging that very early 
memories are recollected. Counter to the predictions of 
Conway and Pleydell-Pearce (2000), recollection was not 
associated with a high rating for the feeling of reliving the 
events or traveling back in time. Our results suggest that 
only some of the qualities that distinguish recollections 
from knowledge-based memories need to be present for a 
recollection judgment to be made. It may be that there is 
a threshold number of recollection qualities that need to 
be present or that there are some qualities that are more 
important than others. To investigate this further, studies 
based on a wider variety of recall events are needed.

In conclusion, adults’ early recollections of a sibling’s 
birth differ from memories for a similar autobiographi-
cal event known to be based on secondhand sources in 
terms of a number of phenomenological qualities, includ-
ing richness of sensory characteristics relating to visual 
detail, smell, and touch, information related to location 
and the spatial arrangements of objects and people, and 
information about feelings and thoughts at the time of 
the event. In addition, they are more complete, contain 
more event details, and are more likely to come to mind in 
pictorial, rather than verbal, form and from the viewer’s, 
rather than from an outsider’s, perspective. These differ-
ences are in line with predictions from Rubin, Schrauf, 
and Greenberg’s (2003) model and strengthen support for 
that model. The similarities and differences between the 
qualities of memories of those who were 2:3 or younger 
and those who were between 2:4 and 5:5 at the time of 
their sibling’s birth further suggest that a memory may be 
judged to be recollected even if only a subset of the quali-
ties characterizing recollections are present.
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APPENDIX
Quality Rating Questions for Recall Participants

Sensory Qualities
** 1. My memory for these events involves visual detail: 1 � little or none; 7 � a lot
     2. My memory for these events involves sound: 1 � little or none; 7 � a lot
** 3. As I remember these events, I or other people are talking: 1 � not at all; 7 � very clearly
** 4. My memory for these events involves smell: 1 � little or none; 7 � a lot
** 5. My memory for these events involves touch: 1 � little or none; 7 � a lot
** 6. My memory for these events involves taste: 1 � little or none; 7 � a lot

Spatial Qualities
**11. My memory for the location where the events took place is: 1 � vague; 7 � clear/distinct
**12. The general setting is: 1 � unfamiliar; 7 � familiar
**13. The relative spatial arrangement of objects is: 1 � vague; 7 � clear/distinct
**14. The relative spatial arrangement of people is: 1 � vague; 7 � clear/distinct

Form of Representation
**21. As I remember these events, they come to me in words: 1 � not at all; 7 � definitely
**22. As I remember these events, they come to me in pictures: 1 � not at all; 7 � definitely

Narrative Qualities
** 8. The order of events is: 1 � confusing; 7 � comprehensible
** 9. The story line is: 1 � simple; 7 � complex
**10. The story line is: 1 � bizarre; 7 � realistic

Completeness
** 7. My memory for these events is: 1 � sketchy; 7 � very detailed
**23. My memory for these events is: 1 � fragmentary; 7 � complete
**24. Overall, I remember these events: 1 � hardly; 7 � very well
**25. Do you have any doubts about the accuracy of your memory for these events? 1 � a great deal; 7 � none 
   whatsoever

Emotion
**17. I remember how I felt at the time when the events took place: 1 � not at all; 7 � definitely
**15. The overall tone of the memory is: 1 � negative; 7 � positive; or don’t know
**18. My feelings at the time were: 1 � negative; 7 � positive; or don’t know
**19. My feelings at the time were: 1 � not intense; 7 � intense; or don’t know

Thought
**20. I remember what I thought at the time: 1 � not at all; 7 � very clearly

Perspective
**16. From what perspective are the events visualized? 1 � your own field of view i.e., as you originally viewed
   them; 2 � an outside observer’s field of view i.e., as someone else might have viewed them with you pres-
   ent in the scene; 3 � neither perspective fits; 4 � the events are not visualized

Rehearsal
**26. Since these events happened, I have thought about the events: 1 � not at all; 7 � many times
**27. Since these events happened, I have talked about the events: 1 � not at all; 7 � many times

Memory Certainty
* *30. As I think about the events I have recalled, I am sure I can actually remember them rather than just know-
   ing that they happened: 1 � not at all sure; 7 � very sure
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APPENDIX (Continued)

Sense of Self in Past
**28. As I remember these events, I feel that I travel back to the time when they happened, and that I am a partici-
   pant in those events again rather than an outside observer tied to the present: 1 � not at all; 7 � very
   much so
**29. As I remember these events, I feel as though I am reliving the original events: 1 � not at all; 7 � very 
   clearly

Source of Knowledge
**31. My knowledge of these events is based on the following sources (tick one or more, as appropriate): my
   elder brother/sister, other members of my family, photographs, videos, other (please specify).

Note—The numbers indicate the order of the questions. For knowledge group participants, the wording was 
changed where appropriate to refer to knowledge (not memory) and the participant’s sibling’s point of view 
(rather than that of the participant). *Recall groups only. **Knowledge group only.

(Manuscript received June 26, 2003;
revision accepted for publication March 19, 2005.)
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