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Autobiographical Memory across the Lifespan

David C. Rubin

A Brief History

Galton describes the first procedure he used to cue memories as follows.
“] walked leisurely along Pall Mall, a distance of 450 yards, during
which time [ scrutinised with attention every successive object that
caught my eyes, and I allowed my attention to rest on it until one or two
thoughts had arisen through direct association. ... Samples of my whole
life passed before me” (1879, p. 151). He then moved from the “real
world” into the “laboratory.” Galton produced sheets of paper, each
with one word on it, waited a few days, placed a sheet with a word on it
parrially under a book so that it was blocked from view until he would
lean forward to see it. He recorded his associations and his reaction
times to 75 words on four occasions, “lt was a most repugnant and
laborious work” (1879, p. 153). Of the 124 different associations he
obrained, 48 werce from “boyhood and youth,” 57 were from “subse-
quent manhood,” and 19 were from *“quite recent events.”

Crovitz and Schiffman {1974} revived Galron’s rechnigue. Abourt the
sanme time Robinson (1976) independently came upon the same proce-
dure. People were asked rto think of an autobiographical memory in re-
sponse to each word presented to them. They were then asked to return
to their memories and date each one as accurately as possible.

The distribution of memories over the lifespan of the undergraduare
can be described as a power function of the time since the event occurred
(Crovitz & Schiffman, 1974). Figure 1 is of a typical plot. The power
function (i.e., y = az~?) is a simple two paramerer curve that has often
been used in psychology (Newell & Rosenbloom, 1981; Stevens, 1975).
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Figure 1

The relative number of autobiographical memories per hour reported by under-
graduates as a function of the age of those memories. Both axes are logarithmic,
so a straight line is a power function. (Adapted from Rubin, 1982, figure 2.)

When both axes are plotted as logarithmic scales, as they are in figure 1,
the power function becomes a straight line (i.c., log(y) = —b log(¢) +
log(a)). The fis to the curve are surprisingly good, with correlations
usually over .95, If we assume that undergraduates encode an equal
nuniber of events each day of their lives, then the plot shown in figure |
is a retention function. Because the power function is a common choice
for a retention function (Anderson & Schooler, 1991; see Rubin &
Wenzel, 1996, for a review), as a first approximation it appears that
laboratory and autobiographical memory have similar patterns of for-
getting (but see Rubin, Hinton & Wenzel, 1999).

A recurring theme can now be introduced (Rubin, 1989). Figure 1
presents somie of the most regular data in memory research. Correlations
over .95 are not all that common in cognitive psychology, especially when
a two-parameter function is fit to over a dozen points and the function is
a reasonable choice in terms of the existing literature. But figure 1 is of
data that was collected with one of the least controlled experimental
procedures in cognitive psychology. There are no restrictions or controls
over the learning of the material or over which autobiographical mem-
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ories people are to report. The function is not dependent on how the
dating of memories is done; it does not change whether participants
report the age of the memory with an estimate of the actual date in term
of its month, day, and year or whether they use phrases of the form n
hours, days, weeks, months, or years ago. The shape of the function does
not depend on the cue words used, as it occurs when people respond to a
single cue word, when they respond to different numbers of cue words,
when odors are used instead of cue words, and when no cues are used at
all-—they respond to just a request for S0 autobiographical memories
(Rubin, 1982; Rubin, Groth & Goldsmith, 1984). One reason for the
regularity may be that the retention interval is large (from either 1 hour
or 1 day ago to about 20 years ago) and the range of the dependent
measure is large (often four orders of magnitude). Such large ranges on
scales can be more easily obtained outside the laboratory.

Scott Wetzler, then a graduate student in clinical psychology, wondered
what would happen if older adults were tested. After all, the under-
graduates had only about 20 years of life on which to report. Would the
retention function remain the same or perhaps just change its slope or
intercept parameter? Would the whole shape of the function change?
Robert Nebes, who was then at Duke, had data, and Scott wrote to other
people for their data. They were all generous in their cooperation (their
original articles were published as Fitzgerald & Lawrence, 1984; Frank-
lin & Holding, 1977; Zola-Morgan, Cohen & Squire, 1983).

The results for older adults with a mean age of 70 are shown in figure
2. They were a surprise. No one had plotted the dara this way before,
and so we could find no earlier empirical demonstration of the non-
monotonic plot. The shape of the curve also appeared replicable, because
it appeared in the plots of the data from 70-year-old participants from
each of the three laboratories that were summed to provide figure 2 and
also in the plots from three laboratories for adults who were 50 years old
(Rubin, Wetzler & Nebes, 1986). For figure 2, about one half of the
memories were dated as occurring within the last year and were not
plotted because they would make all decades but the last have very low
values; they are, however, considered in detail when retention functions
for the most recent decade are plotted. The large number of memories
from the recent past also shows that older adults are not “living in the
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Figure 2

The distribution of autobiographical memories over the lifespan for older adults.
Events dated as occurring in the most recent year are excluded. (Data from Rubin
et al., 1986.)

past.”” From the shape of the plot and the retention-function fit for
undergraduates, we assumed that the curve had three components: reten-
tion, childhood amnesia, and a bump or increase in the number of mem-
ories recalled from adolescence and early adulthood. Because the topic
of this chaprer, the inerease in memories from ages 10 to 30, is defined
cpirically by whae is lefe after che retention and childhood amnesia
components are removed, these two components are considered brictly
before concentrating on the nonmonotonic component.

I'he first component is a retention tunction that covers the whole life-
span, but that has most of its memories distributed over the most recent
two decades of life; for periods more than two decades ago, it is too
small to produce a measurable number of memories. If one assumes that
the retention function of figure 1 holds for people of all ages without
systematic age changes in the slope (an assumption supported by con-
siderable data, e.g., Rubin et al., 1986; Rubin & Schulkind, 1997a,
1997D), then for a typical slope of —.8, the number of memories per hour
decreases by a factor of .57 every time the retention interval doubles. If
from a month that occurred three months’ago an older adult recalled 10
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memories, from months that occurred %, 1, 2,4, 8, 16, 32, and 64 years
ago that adult would recall 6, 3, 2,1, .6, .4, .3, .2, and .l memories.
Thus, without some modification of the function, older adults would re-
call little from their youth.

The second component is childhood amnesia. When undergraduates
were tested, there was an inflection in the power-function curve (Wetzler
& Sweeney, 1986), but it is hard to argue that some other curve would
not naturally fit this inflection. However, when adults of different ages
were tested, it became clear that a function was needed that went to zero
at or near the birth of the person no matter whether their birth was 20,
50, or 70 years before the date of testing. Thus a childhood-amnesia
component based on age at the time of the event rather than time since
the event had to be added to ensure that the curves of people of different
ages all went to zero at birth. In mathematical terms, there had to be a
function in terms of age at the time or the event (or equivalently, reten-
tion interval — current age) in addition to a function in terms of retention
interval (i.e., f(r —age) as well as f(#), where ¢ is the time since the
event). This component is very stable over numerous studies, having the
same basic shape no matter what method is used to produce the data, as
long as the participants come from the United States (Rubin, 2000).
Thus, as with the retention component, the data are remarkably regular,
though the experimental procedure has minimal control. The childhood-
amnesia component is, however, affected by culture, and within some
cultures by gender (Mullen, 1994; MacDonald, Uesiliana & Hayne,
2000). Figure 3 provides a sample plot.

The third component is the increase in memories from when older
adults were between 10 and 30 years old compared to what would be
expected from the other two components or from any monotonically
decreasing function. We termed it “the bump” to emphasize our lack
of theoretical understanding, a lack due to the paucity of an organized
existing literature. Our later searches of the literature, however, found a
multitude of possible theoretical explanations that could have predicted
the bump, but that somehow did not lead to empirical tests.

The initial description of the bump was based on data from several
laboratories. Since that time there have been consistent findings using
the word-cue technique with older adults (Hyland & Ackerman, 1988;
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The distributions of 10,118 memories dated as occurring before age 8 from
published studics. (Data trom Rubin, 2000.)

Jansari & Parkin, 1996; Rubin & Schulkind, 1997a, 1997¢; see Rubin,
1999, and Rybash, 1999, and the articles that follow in his special issue
of the Journal of Adult Development for reviews). Minor differences
exist in the shape of the distribution with changes in procedure and sub-
ject population, but the bump appears repeatedly, even for individuals
{(Rubin & Schulkind, 1997¢). This literature indicates that the bump
oceurs when as few as 10 to 20 and as many as 900 word cues are given
o cach person; so the bump is not caused by just a few highly available
MeMorics,

The word-cue technique is useful to help people produce memories. It
helps ensure that each memory is not cued mainly by the memories
recalled previously, and thus provides a wider sampling of memories. But
this is ouly one way to access autobiographical memories and not the
one most commonly used in everyday life. A series of studies from Den-
mark first demonstrated that the bump occurs even when a life narrative
is obtained from older adults and the distribution of experimenter-
defined events from that life study is plotted (Fromholt & Larsen, 1991;
Fromholt, Larsen & Larsen 1995; see Schrauf & Rubin, 2000, for a
replication).
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Differences in the Properties of Autobiographical Memories

The summary of this section is that there are few differences in the
memories retrieved over the lifespan and none that distinguish the bump
period. Basically, there are just more memories from the bump period. It
is as if there were increased availability or accessibility for these mem-
ories (Tulving & Pearlstone, 1966). The properties that lead to this ease
of retrieval do not change with the age of the memories.

Rubin and Schulkind {1997a) tested adults of different ages: 60 seventy-
year-old adults, 20 thirty-five-year-old adults, and 40 twenty-year-old
adults. Each adult provided a memory to each of 124 cue words. No con-
sistent differences in reaction time as a function of the age of the memo-
ries were found, though the younger adults were much faster. Thus,
participants were not spending more time trying to get memories from
the bump period, or any other period. This observation argues against
strategies that involve more elaborate searchs by subjects for various life
periods and supports the interpretation of the bump as an increase in the
ease of accessing memories from between the ages of 10 and 30 rather
than as the result of a search strategy. There were also no gender differ-
ences in this data (Rubin, Schulkind & Rahhal, 1999).

One autobiographical memory from each of the 14 five-year periods
of each older adult’s life was selected. Each participant was asked to rate
these 14 memories on several properties. There were five seven-point
scales: vividness, pleasantness, significance, novelty of the event, and fre-
quency of rehearsal. A threc-point emotionality scale was calculated as
the absolute value of the difference of the pleasanmess rating from neu-
tral. Separate analyses were performed for each scale, but none of the
scales provided statistically significant differences in the bump period,
even though there was considerable statistical power when all 60 older
participants were combined. Conway and Haque (1999) obtained simi-
lar findings for ratings on three scales similar in wording to the ones
Rubin and Schulkind (1997a) used: significance, novelty of the event,
and frequency of rehearsal, as well as a scale that directly measured
emotional intensity. This observation supports the interpretation of the
bump as an increase in the ease of accessing memories from between the
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ages of 10 and 30 rather than as the result of a specific properties of
memories from that period increasing their recall.

Rubin and Schulkind (1997b) investigated whether differences in the
properties of the cue words produced differences in the autobiographical
memories obtained. Imagery, concreteness, and meaningfulness ratings
of the cue words correlated .34, .38, and .47, with the average age of the
memory (i.e., the time between the date of the event and the date of the
recall) for the 40 twenty-year-old participants and .25, .28, and .29 for
the 60 seventy-year-old participants. For the 20 thirty-five-year-old par-
ticipants, the correlations were smaller, perhaps because the smaller
number of participants produced less reliable data. For reaction time, the
correlations with imagery, concreteness, and meaning were —.37, —.36,
and —.43 for the twenty-year-old participants and —.67, —.65, and —.64
for the older participants. In contrast to these fairly large correlations,
the correlations of the percentage of memories that fell in the 10-to-29
bump period with imagery, concreteness, and meaning were .22, .18,
and .14. None of the ratings of goodness or emotionality correlated
greater than .20 with age of memory, reaction time, or percentage of
memories t the bump period. Thus, the properties of the cue words did
not differentiate memories that came from the bump from other mem-
ories. This observation also supports the interpretation that the bump
results from an increase in the ease of accessing memories from between
the ages of 10 and 30 rather than from specific propertics of the cues
used to prompr the memories.

Rybash and Monaghan (1999) asked 40 alumni of Hamilton College
to recall an autobiographical memory associated with cach of 18 cue
words. For each memory, they were also asked to indicate whether they
had a recollective experience in which they seemed to reexperience some
of the same emotions, perceptions, and thoughts that they had at the
time of the original event (i.e., whether they had a “remember”” memory)
or whether they just knew the event without any sense of reliving, even
though they might know a good deal about the details of the event.
There was a clear reminiscence bump, but no difference in the shape of

the bump between the recollective or “remember’” memories and the

“know” memories. Their data, which are shown in figure 4, argue that
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The distribution of older adults’ lifespan autobiographical memories judged as
remembered versus judged as just known. {Data from Rybash & Monaghan,

1999.)

this especially important phenomenological property of autobiographical
memories does not differ over the lifespan.

The Role of Emotions

The effect of emotional states on the recall of autobiographical memories
and the recall of the emotions present v autobiographical memories
have been studied from many perspectives (for reviews, see Christianson
& Safer, 1996; Robinson, 1996; and Williams, 1996). Less attention has
been paid to the effect of emotions on the distribution of autobiographi-
cal memories over the lifespan. The studies cited in the previous section
found no differences across the lifespan in the ratings of pleasantness,
emotional intensity, or a sense of reliving, which was defined to include
emotional reliving.

There are studies that examine the effect of clinical disorders involving
emotional state on the distribution of autobiographical memory. The
only data in which bump memories appear to be different than recent
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memorties is in a study of older adults who suffered their first major de-
pression. These patients provided brief life narratives, both during the
period of their depression and six months later (Fromholt et al., 1995).
Alzlieimer’s patients from an earlier study (Fromholt et al., 1991) were
included in addition to healthy controls in an attempt to provide data
that could aid in the differential diagnosis between dementia and de-
pression in older adults. All three groups of participants showed a clear
bump, but the depressed patients had more recent memories than the
other two groups. Depressed patients also had less temporal coherence in
their life narratives than the other two groups. As might be expected,
depressed patients had more emotionally negative memories, though the
increase in negative memories came only from the most recent five years.
Depressed patients reported memories similar in emotional tone to the
other two groups for memories older than five years, which was well
before the onset of their depression. After six months, when most of the
depressed patients had recovered, the recent memories of the depressed
patients had the same emotional tone as their older memories and as the
recent memories of the other groups. Thus, for older adults suffering
from their first depression, memories retrieved from the bump did not
change in emotional tone during the depression, though more recent
memorics did.

ln addition to depression, posttraumatic-stress disorder differentially
alfecrs autobiographical memory across the lifespan. Vietnam War vet-
crans with posttraumatic-stress disorder had more memories from the
thne of the Vietnam War than did veterans without posttraumatic-stress
disorder (McNally, Lasko, Macklin & Pitman, 1995). In addition, vet-
crans with posttraumatic-stress disorder, like patients with depression
(Williams, 1996), had difficulty recalling specific autobiographical mem-
ories and had more difficulty producing specific memories when the cue
words were positive traits as opposed to negative traits. The differences
in the distribution of autobiographical memories and in the specificity of
those memories were greatest for those veterans with posttraumatic-
stress disorder who wore Vietnam War regalia to the testing sessions.
These veterans did not differ from the other veterans with posttraumatic-
stress disorder in terms of depression, anxiety, and combat experience,
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excluding these factors as an explanation. Thus, although there are no
differences in the ratings of emotional intensity of autobiographical mem-
ories across the lifespan in most populations, in some populations differ-
ences can be observed.

The Role of Language

One way to study the role of language in autobiographical memory is to
test sequential bilinguals who learn their two languages at different peri-
ods of their lives. By asking sequential bilinguals to recall autobiograph-
ical memories from across their lifespan in both of their languages, the
extent to which autobiographical memory is stored in a language as
opposed to other forms of representation can be studied. Clinicians
have observed that childhood and traumatic memories are more easily
accessed in bilinguals’ first language (Aragno & Schalet, 1996; Javier,
19935; Schrauf, 2000), and thus childhood amnesia may be greater for
bilinguals tested in their second language. For memories in general
(Bugelski, 1977) and for autobiographical memories in particular
(Marion & Neisser, 1997), sequential bilinguals tend to recall older
memories in the first language.

Schrauf and Rubin (1998, 2000) tested older sequential bilinguals who
were highly proficient and literate in both Spanish and English. These
bilinguals failed to produce older memories when they were cued and
asked to respond in their fArst language. However, when they were asked
abour the “internal language™ of the memory, that is, the language in
which the memory came to them as opposed to the external language
of the testing session, their first language produced older memories.
Similar findings occurred with Polish-Danish sequential bilinguals who
learned Danish in their early 20s. Those who learned Danish in their
early 30s and who had become less proficient in Danish had earlier
memories when cued in Polish in addition to showing the “internal lan-
guage” effect. Figure 5 shows a typical result. Taken together, these
studies show that autobiographical memories are to some extent coded
in a language or at least have language as a sensory or phenomenological
quality (Larsen, Schrauf, Fromholt & Rubin, 2002).
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The distribution of memories that came to the participant in each language in-
dependent of the language being spoken in the session.

Is the Bump Just for Autobiographical Memory?

The studies reviewed so far are all about autobiographical memory. But
once one starts to took, one fuds plots similar to the bump in autobio-
graphical memory in other domains as well, A full explanation of the
bump needs to take such plots into account and decide whether they are
relevant ro processes occurring in autobiographical memory. The oldest
such plot Uknow about appears in Ribot (1882). He claims that for most
people, imagination rises and drops in a fashion sinular to the plots
shown for autobiographical mentory. For a select few, such as Ribor, |
assume, it continues at a high level though old age. Like the bump, it has
components. Early in the lifespan, imagination is used for play, then for
sexual fantasy, and finally for more mature use.

Other classic theories also have peaks that correspond to those in the
bump. Identity formation in personality theories is the most obvious
(Erickson, 1950). Ideas similar to the bump are common, especially
when the effects of narrative on autobiographical memory are considered
(Holmes & Conway, 1999; Fitzgerald, 1988; Gergen & Gergen, 1983;
Robinson, 1996). However, even evolutionary theory would predict a
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Figure 6

Births per 1,000 wives in traditional societies as a function of the age of the wife.
(Data from Menken, Trussell & Larsen, 1986.) The data up to age 20 are hypo-
thetical values based on the percentage of women reaching menarche. (Data from
Komura, Miyake, Chen, Tanizawa & Yoshikawa, 1992.)

bump if the increase in memories is due to increases in cognitive abilities
that happen to occur when we are most likely to be making decisions
about childbearing and child raising. Figure 6 is a plot of when in the
litespan births occur in traditional societies without modern birth con-
trol. Such evolationary ideas are not without behavioral support. We are
faster during the peviod in which the bump occurs, as shown in figure 7.
We also do berter on standardized memory tests, such as the Wechsler
Memory Scale, and so need more items correct during this period to ob-
tain any percentile score, as shown in figure 8. A more recent theoretical
plot was presented by Fredrickson and Carstensen {(1990) to account for
social contact and for the observation that it is most varied in early
adulthood. In the course of a normative life in our culture, two motives
for social contact peak near the peak of the bump: self-concept develop-
ment and information seeking.

In summary, many empirically observed abilities, and the many theo-
retical constructs needed to explain them, peak at about the same time as
the bump (for others see, Rubin, Rahhal & Poon, 1998). But so do many
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The rcciprocal of the reaction times of people of different ages in a simple task.
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The raw scores needed on the Wechsler Memory Scale to score as average for a
given age. Included without a line are the raw scores needed to be 2.7 and 1
standard deviation above the mean and 1 and 3 standard deviations below the
mean.
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other forms of memory or preference. People are more accurate in
recalling public events (Rubin et al., 1998) and music (Schulkind, Hennis
& Rubin, 1999) that occurred when they were between 10 and 30 years
old. They prefer or are personally mast affected by music (Holbrook &
Schindler, 1989; Schulkind et al., 1999), films (Sehulster, 1996), and
books (Larsen, 1996) from this period. They judge public events that
occurred when they were in this period of life to be more important
(Schuman, Belli & Bischoping, 1997). They concentrate on this period
when choosing important events in their lives in psychology experiments
(Fitzgerald, 1996; Fromholt & Larsen, 1991, 1992; Rubin & Schulkind,
1997a} and in written autobiographies (Mackavey, Malley & Stewart,
1991). Some of these findings are more directly related to the bump in
autobiographical memory than others, but they all point to an increase
in memory and preference for events from the bump period.

How to Explain These Findings

As usual in developmental processes, there are two broad classes of ex-
planation: nature and nurture. As usual, it is impossible and unwisc to
separate them; their interaction is the important factor. On the side of
nature or biological maturation, as reviewed in the previous section,
people arc faster and better at simple memory tasks in the bump period.
On the side of nurture or environment, also as reviewed in the previous
scection, the bump period is a time of many culturally defined important
events, a time of identity formation, and a dme of the formation of a
sense of generation. Using standard principles of experimental psychol-
ogy, we postulated the cognitive theory of the bump (Rubin et al., 1998)
to explain how such events would lead to increased recall of memories.
Events from the bump period are remembered best because they occur
when rapid change is giving way to relative stability that lasts at least
until retrieval. In times of rapid change many novel events are encoun-
tered. Such events benefit from three major processes that increase their
encoding: (1) increased effort to understand the event, i.e., effort after
meaning (Bartlett, 1932), (2) minimal proactive interference (see Rubin,
1995, for a brief review of this large literature), and (3) distinctiveness
(Hunt & Smith, 1996). Periods of stability produce less encoding but
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have two major benehicial effects for retrieval: (1) a memory organization
that is the same at encoding as it is at retrieval, i.e., encoding specificity
(Tulving & ‘Thomson, 1973), and (2) more retrieval, especially more
spaced retrieval (Braun & Rubin, 1988; Dempster, 1988). The cognitive
theory as just formulated falls into the nurture camp. However, if during
this period people are also best at encoding new information because of
maturation, the effects would be even stronger. To cloud the nature-
nurture distinction even further, the cognitive theory could be extended to
include the adolescent period of rapid change followed by relative stability
in biology, as well as in a person’s interactions with his environment.

The cognitive theory can explain other bump-period findings. The
events on which people first base their understandings of the world
should be judged as more important than other events and should come
to mind more easily when the recall of an important event is requested.
In addition, preference can be based on familiarity and understanding
(see Bornstein, 1989, and Zajonc, 1980, for reviews).

Showing That the Environment Has an Effect

Superior memory ability can be demonstrated for the bump period from
standardized tests. How can we show that environmental change also
atfects the bumyp and thus that the bump is not-a purely matnrational
effect. From the perspective of the cognitive theory of the bump, the ideal
experiment to do would be to introduce a major disruption followed by
a period of stability at a time after the bump should have occurred. This
would both remove the stability needed for spaced practice and provide a
second period in which many new things would be learned and practiced.

According to the cognitive theory, such a major disruption should
make the standard bump smaller because spaced practice is removed,
but it should create a second, later bump. Such experiments cannot be
planned, but they can be observed in the world. Immigration often
changes a person’s physical environment, his culture, and the language
used to code and report new events. If we collapse over the language of
testing in the data from immigrants discussed in the section on language
{because it is not the question of interest here and because in most cases
it did not affect the distribution of memories over the lifespan), we can
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Figure 9
The distribution of events reported in a life narrative for people who immigrated
around ages 21 (early), 26 (middle), and 34 (late).

ask how the distribution of autobiographical memories of people who
immigrated at different times in their lives differ. Such data provide
strong support for the cognitive theory. Figure 9 provides a sample plot.
Conway and Haque {1999) provide similar results from a study atter the
Bangladeshi fght for independence, which involved major changes in a

political system but did not involve changes in language or location.
Future Directions: Multiple Systems across the Lifespan

Up to this point autobiographical memories have been considered as
single entities. An alternative view is that they consist of information
stored in component processes, each process occurring in a separate
behaviorally and neurally defined system (Rubin, 1995, 1998; Rubin &
Greenberg, 1998, in press, 2000; Rubin, Greenberg & Schrauf, 2000).
According to available evidence, these component processes are an inte-
grative memory system (which is classically ateributed to the hippocampus
and more recently expanded to include the frontal lobes), imagery in each
individual modality and a multimodal spatial-imagery system, language,
narrative reasoning, and emotions. On this view, having a full-blown
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autobiographical memory requires the use of the integrative memory
systen, at least one modality-specific imagery system (usually visual im-
agery), spatial imagery, to varying degrees imagery in the other senses,
language, narrative reasoning, and emotions. For different memories
within an individual and for different clinical populations, the degree
to which each system contributes varies. Thus, for instance, flashbulb
memories are more likely to have considerable visual and spatial imag-
ery, and people who are depressed or who have posttraumatic-stress
disorder are likely to have voluntary memories that lack sensory details
and narrative coherence. In contrast, the intrusive memories of people
with posttraumatic-stress disorder are likely to have considerable sensory
detail and, compared to other memories, sensory details in the olfactory
and gustatory system. There is considerable support for this view from
behavior (Rubin, Greenberg & Schrauf, 2000) and neuropsychology
{Rubin & Greenberg, 1998, 2000), but what does it mean for under-
standing the bump?

How do the individual processes needed to produce a full-blown au-
tobiographical memory develop over the lifespan? It is hard to know for
sure because the processes are usually not studied developmentally in a
way that would provide a direct answer. Figure 10 is my best guess. It is
based on a what has been measured and some poorly supported assump-
rions, which [ will make explicit. Figure 10 serves to clarify our level of
ignorance and to frame questions for future investigation. 1 assume
that the integrative memory system develops and declines something
like fluid intelligence, that the language system develops something like
vocabulary, that the narrative reasoning system and especially the
narrarive skitls necded to tell a life story develop more slowly than lan-
guage (Habermas & Bluck, 2000), and that visual imagery declines
with age. I have no idea of how to plot the development of the system
that processes emotion. From figure 10, the bump would result from the
interaction of the component systems and how they interact with the
environment present at the time. For example, under such a view, flash-
bulb memories, which require a strong visual component, would be more
likely to form earlier in the lifespan (see Cohen, Conway & Maylor,
1994, for some support), and childhood memories should have less nar-
rative coherence. Similarly, the same traumatic event would be more
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Hypothetical developmental trajectories of abilities needed to form autobio-
graphical memories.

likely to produce a vivid intrusive memory not well integrated into the
person’s life story if it occurred early in the lifespan, when imagery was
fully functioning and narrative coherence was not, as opposed to if it
occurred later in the lifespan, when the imagery system was weaker and
narrative reasoning was stronger.

Earlier the section “Differences in the Properties of Autobiographical
Memories” provided evidence that the ratings of memories do not differ
over the lifespan; there are just more memories from the bump period.
There is an apparent discrepancy between this finding and the theory just
put forth. If, for instance, visual-imagery ability decreases and narrative-
reasoning ability increases over the lifespan, then one might expect older
adults to rate memories from youth higher in imagery and lower in nar-
rative coherence. Two possible resolutions exist. First, the ratings we
have are measures of the ability of older adults now to produce a visual
image and a coherent narrative from what was encoded a long time ago.
Thus, the effects of differences in encoding might be minimal in compar-
ison with the effects of current retrieval abilities. As reviewed earlier, we
know that cuing with high-imagery words does produce older memories,
and so it still might be the case that cues that differentially tap systems
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may be able to access memories from periods when a particular system
was functioning best.

The second possible resolution is that if all memories could be accessed,
there might be differences in the properties of the memories across the
litespan, whereas for the memories that come most easily to mind, this is
not observed, because what makes the memories easy to recall is that
they are high on several of the properties rated. An experiment to ap-
proximate an exhaustive search would have older adults spend an hour
or two recalling and rating memories from a single year from when they
were 10, 25, and 50. One might expect the memories from age 10 to be
rated higher on imagery and lower on narrative coherence relative to the
memories from age 50, whereas the bump memories might rated highly
on both scales. [ know of no data on these issues.

Phenomenon-Centered Research

I gave this chapter a semihistorical presentation partly because it reports
on a program of research that [ and my collaborators stumbled into, one
observation at a time, without a strong theory to guide us. [ wanted to
portray a rescarch program that is less common than the hypothetical-
deductive one favored for the final reporting of research in most journals
and required for the planning of research in grant proposals. Though less
favored, T helieve that it is one approach that needs to be used if science
is to advance in an efficient manner. In his intellectual autobiography,
nn thesis adviser, Roger Brown, wrote, “While no one seems to recom-
mend a phenomenoncentered approach to research, it can be argued that
its record s at least as good in psychology as that of theory-centered
worlk. ... My research style ... has always started with some phenome-
non and only later become theoretical.... I have tended to pick some
mystery and poke it and prod it and turn it all around in an effort to
figure it out™ (1989, p. 50). I have expressed similar ideas less eloquently
(Rubin, 1989, 1992, 1995). Here I hope | have shown by example that
the phenomenoncentered approach is an efficient way to add to our
knowledge of human behavior and even to theory.

The strength of the approach used here is that it documents and notes
the limits of a robust phenomenon. The weakness is_that a theoretical
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account of the data is not as easy to obtain as it is when all experiments
are derived from a single theory. At its current level of understanding,
cognitive psychology needs both robust findings and good theories (see
Newell, 1973). We cannot obtain a useful or complete description of
cognition if we limit ourselves to a collection of phenomena or to a col-
lection of theories, each of which accounts for a limited set of experi-
mental procedures. Both the phenomenon-centered approach and the
theory-driven approach must be expanded and integrated. One advan-
tage of the bump is that it is a robust phenomenon that stretches the
limits of current theories and thus invites a wide range of theoretical
speculation.
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