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Evidence is reviewed that for older adults the period from 10to 30 years of age produces recall of
the most autobiographical memories, the most vivid memories, and the most important memories.
It is the period from which peoples' favorite films, music, and books come and the period from which
they judge the most important world events to have originated. Factual, semantic, general-knowledge,
multiple-choice questions about the Academy Awards, the World Series, and current events from this
period were answered more accurately by two different groups of 30 older adults tested 10 years
apart. A cognitive theory based on the importance of transitions and several noncognitive theories
are considered as explanations of this pervasive phenomenon.

Adolescence and early adulthood are special times for
memory encoding. There is solid evidence that people re
call a disproportionate number of autobiographical mem
ories from that period when they are asked to recall im
portant events, or recall vivid memories, or recall the first
event that comes to mind when they are cued by a word.
There is also some evidence, which we will add to here,
that people answer general-knowledge, semantic-memory
questions more accurately if the questions are about in
formation that they have learned during those years. Ado
lescence and early adulthood are special in other ways. In
our culture, it is when people come ofage, when their
place in society is formed. It is a time ofidentityformation
(Erikson, 1950). It is the time oftheir generation (Schuman
& Scott, 1989), their era (Sehulster, 1996). Things were
better then, or at least more vivid and exciting. It is the time
for which we have the most nostalgia (Holbrook, 1993).
As Sehulster (1996, p. 146) notes, "You all know that the
regulars on Saturday Night Live duringyour era were fimnier
than they are now. Who was the host ofyour Tonight Show?
Steve Allen? Jack Paar? Johnny Carson? or Jay Leno?
Who wasyour James Bond? Sean Connery? Roger Moore?
Timothy Dalton? Who was your Isolde? Kirsten Flagstad?
Helen Traubel? Birgit Nilsson? Hildegard Behrens?"
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University Arts and Science Research Council. Reprints are available
from D. C. Rubin, Experimental Psychology, Duke University. Durham
NC 27708-0086 (e-mail: rubin@psych.duke.edu).
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In this paper, we will first review the autobiographical
memory and preference literature in order to document
that events or activities that occur between the ages of 10
and 30 are recalled more often and judged to be more im
portant or better than events or activities from other age
periods. This increase in performance with respect to, or
preference for, the time between the ages of 10 and 30 con
stitutes what may be called a bump, and we will also de
scribe the range ofphenomena for which this bump exists.
Next, we will describe a study in which we used objective
five-choice questions about three domains of public in
formation in order to extend this finding to the recall ofse
mantic, general-knowledge factual information. We will
suggest four accounts, based on different approaches in
psychology, of why this bump in memory and preference
might occur. Thus, we will first document and extend the
existence of the phenomenon and only then try to under
stand it (Rubin, 1989; Rubin & Wenzel, 1996). We have
chosen to do this in part because although theories have
been put forth to explain the bump in autobiographical
memory and other domains, the bump occurs in a range of
situations, and it seems parsimonious to consider theories
that could account for all the data. For instance, showing
that the bump occurs for factual, semantic memory calls
into question the completeness of theories that explain the
bump only for autobiographical memory or preference.

Most ofour empirical evidence will be presented graph
ically. To make comparisons among figures easier, we
have kept the age range in all the figures at the same 0- to
80-year range, and we always start the y-axis from a true
zero whenever there is one. We have also converted the
data sets reported in number of events per time period to
percentages so that the area under all such curves is the
same 100%. This standard form produces less dramatic plots
than does adjusting the axes for each curve, but it facili-
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Figure 1. Distribution ofautobiographical memories from older
adults as a function of reported age at time of the event.

tates direct quantitative comparisons among both the tem
poral extent and the magnitude ofany effects.

Evidence for Enhanced Recall
of Autobiographical Memories
from Early Adulthood

Evidence shows that autobiographical memories from
early adulthood are remembered best. In older adults,
there are more autobiographical memories from the 10-to
30 age period, which can be seen from a review of the re
search. There was a revival in the experimental analysis of
autobiographical memory following Crovitz and Schiff
man's (1974) reintroduction ofGalton's (1879) procedure
for cuing autobiographical memories with words (for re
views, see Conway, 1990; Conway & Rubin, 1993; Con
way, Rubin, Spinnler, & Wagenaar, 1992; Rubin, 1986,
1996). Figure 1 presents the percentage of autobiograph
ical memories from each decade oflife, from four studies
in which Galton's cue-word technique was used. One plot,
from Rubin, Wetzler, and Nebes (1986), represents a total
of 1,373 autobiographical memories obtained from 70
adults who were about 70 years old. They were tested in
three different laboratories under slightly different condi
tions (Fitzgerald & Lawrence, 1984; Franklin & Holding,
1977; Rubin et aI., 1986). At the time of data collection,
none of the researchers in these laboratories were expect
ing a nonmonotonic function, which only appeared on re
analysis ofthe data. In all cases, the volunteers were asked
to provide the autobiographical memory cued by each of
between 20 and 50 words. On completing this, they were
asked to date each memory. Roughly half the memories
produced by these volunteers are not in Figure 1. These
memories had occurred within the most recent year oflife,
and to include them in the plot would have meant that the
vertical axis would have had to have been expanded, mak
ing the rest of the curve less visible. Rubin et al. (1986)
plotted similar curves for 40-, 50-, and 60-year-old sub
jects based on data from the same three laboratories and

one more (Zola-Morgan, Cohen, & Squire, 1983). Only
the 40-year-old subjects did not show the bump that can be
seen in the Figure.

Another study plot in Figure 1, which has been fit with
the use of the same curve as that for the Rubin et al. (1986)
points, is from Rubin and Schulkind (1997a). Twenty 70
year-old volunteers were cued for autobiographical mem
ories with 124 words. Again all memories dated within
1 year of the experimental session were excluded, leaving
1,093 dated memories. The two studies provide similar re
sults. In both cases, there is an increase in memories from
the 10-to-30 age period. Rubin and Schulkind (1997b)
present similar results from twenty 73-year-old subjects.

Hyland and Ackerman (1988) provide similar findings.
Seventy-two individuals ranging from 17 to 73 years old
were cued with object nouns, activity verbs, and feeling
terms from Robinson (1976). Older volunteers showed a
clear increase for memories from their teens and early
twenties. In Figure 1, we plot the data from 12 volunteers
with a mean age of 70, the age group from the other two
studies shown in Figure 1. Hyland and Ackerman did not
exclude recent memories, but they reported that 47% ofthe
70-year-old subjects' memories occurred within the sub
jects' most recent decade. In order to make their data com
parable with those from the first two studies, we set the
area under the first six decades of the Hyland and Acker
man data and the first two plots equal to each other. Adults
in their sixties also showed a clear reminiscence effect.
Adults in their fifties showed a possible reminiscence ef
fect, whereas those in their forties had nearly equal num
bers of memories from their teens, twenties, and thirties,
with 80% of their reported memories falling within the
most recent decade oflife. For these adults, it is likely that
any reminiscence effect was overshadowed by memories
for recent events (Rubin & Schulkind, 1997b).

Jansari and Parkin (1996) tested three groups of adults
varying in age from 36 to 40, 46 to 50, and 56 to 60. The
adults were asked to provide autobiographical memories
in response to presentation of each of Robinson's (1976)
cue words. Half of the subjects were under normal in
structions, and half had the added requirement that all
memories had to be older than 2.5 years. Independent of
these instructions, for reasons that are not clear, the data
differ slightly from the other data sets in that they show
fewer recent memories and more memories from child
hood. Nonetheless, ifthe areas under the curves from both
of Jansari and Parkin's conditions are equated, the two
conditions show results similar to each other and to the
other data sets. The data for the average of their two con
ditions for the oldest group are plotted in Figure 1, with the
area under the curve up to age 50 set equal to that ofRubin
et al.s (1986) data set up to age 50.

Thus, from a collection oflaboratories, there is a robust
and substantial effect. When older adults are asked to pro
vide autobiographical memories from their lives without
restrictions on the content or time period, they show a
marked increase in memories for events that have oc
curred in adolescence and early adulthood. The only way
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Figure 2. Distribution of vivid memories from older adults as
a function oftheir reported age at the time ofthe event. Data from
Fitzgerald (1988).

not to get this result seems to be to ask adults to recall
events from individual thirds, quarters, or fifths of their
lifespan for 5 or 10 min and see whether some periods
evoke more memories than others (Howes & Katz, 1992;
Rabbit & Winthorpe, 1988).

Evidence for Enhanced Recall of
Vivid Memories from Early Adulthood

For people over 40, there is a clear increase in autobio
graphical memories from early adulthood. The autobio
graphical memory task, however, is unlike most laboratory
memory tasks, in that individuals recall any memories
they choose rather than ones specified by the experi
menter. Thus, the set ofpossible memories is much larger
than in most laboratory tasks. The autobiographical mem
ory task therefore can be seen as involving more sampling
on the part ofthe subjects (Rubin, 1982; Rubin & Wenzel,
1996). The number of possible memories that can be re
called can be reduced by specifying a subset of the mem
ories. Several researchers have done this by requesting the
recall of only the most vivid autobiographical memories.
In addition to reducing the sampling problem, the request
for vivid memories provides memories that, to the subject,
are among those remembered best. Fitzgerald (1988)
asked individuals with an average age ofalmost 70 and an
average of 12years ofeducation to each report three "vivid"
memories. As is shown in Figure 2, these vivid memories
came disproportionately from early adulthood.

Two additional studies of vivid memories with older
adults provide general support for Fitzgerald's views. Ben
son et al. (1992) have reported studies in which 10 vivid
memories were requested from Japanese and rural Mid
western American volunteers. Both groups showed more
of these vivid memories for early adulthood: the Japanese
for ages 21-30 and the Americans for ages 11-20, the dif
ference being due either to cultural factors or to the effects
of the aftermath of World War II. Cohen and Faulkner
(1988) requested 6 vivid memories from adults ranging

from 20 to 87. Unlike in the other studies, the older vol
unteers recalled the most memories from when they were
oto 10 years old. Ifthey had shown the common decrease
for memories from the first decade, the results would be
like those of the other studies in which vivid memories
were requested. Independent of the discrepant point from
the first decade of life, these results show a substantial re
trieval from the early part of the peoples' lives.

Another observation should be made. In all ofthese stud
ies of vivid memories in older adults, there is no increase
for autobiographical memories from the most recent
decades. Vivid autobiographical memories tend to come
from the period for which we are claiming that events are
remembered best.

In addition to these three studies of vivid autobio
graphical memories retrieved by older adults, there is a
study in which adults ofdifferent ages were tested for their
vivid memory of the same nominal event, the resignation
ofPrime Minister Margaret Thatcher (Cohen, Conway, &
Maylor, 1994). Consistent with the three findings just
cited and the claim that memories from early adulthood are
remembered best, Cohen et al. found that younger adults
were more likely to form vivid memories of the event than
older adults were.

Preference for Events from Early Adulthood
In addition to investigating memory, psychologists have

also examined changes in the affective aspects of cogni
tion. In several controlled studies, an increase has been
found for judged importance and preference for events oc
curring during early adulthood.

Preference in cultural life. The first three empirical
examples we will consider to support greater preference
for experiences from early adulthood come from cultural
activities: books, music, and film. One reason why books,
music, and films from the 10-to-30 period would be re
membered better and judged more positively is that they
are involved in one's initial understanding of these do
mains as an adult. Although children's versions of these
art forms exist, they differ substantially as genres and are
less likely to be retrieved later.

Figure 3 contains a distribution by decade ofthe ages at
which 57 Danes, Norwegians, and Swedes with a mean
age of 68 read a book of their own choice that provided a
particularly memorable reading experience (S. F. Larsen,
in press). The figure shows a peak for ages 10-40. Larsen
notes that some parts of the distribution have simple ex
planations. The low value in the first decade may be due
to a lack ofreading ability.The high value in the sixties may
be due to reading after retirement combined with less for
getting for recent books. The books from young adult
hood, however, do not have such an obvious explanation,
being from periods when people are often either reading
assigned books in school or too busy to read as much for
pleasure as they might later.

Holbrook and Schindler (1989) had 108 people rang
ing in age from 16 to 86 listen to 30-sec excerpts from 28
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Figure 4. Distribution of z scores of how much individuals
ranging in age from 16 to 86 liked songs as a function ofage when
the song was popular. Data from Holbrook and Schindler (1989).
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There is another relevant study that uses films, which is
included in this section though it is not really about pref
erence. Sehulster (1996) had 89 residents of Connecticut
between the ages of26 and 67 perform a series oftasks in
cluding the following three: (1) They were asked to list at
least five favorite films: ones that they would recommend
as personal favorites or that would describe who they
were.They wereasked to include the age at which each film
had become a personal favorite. (2) This question was a
foil to help define the next question to the respondents: to
list at least five films that defined or captured the theme
of their era, films they would recommend to someone
younger or older to better understand their age group.
They were asked to include the age at which each film was
seen. The films should have premiered during their era;
they should not be later films about their era. (3) Finally,
the respondents were asked to indicate when their era
began and ended. The term era was purposely not defined
for the respondents.

The mean span of the term era as indicated directly by
the respondents was 15-25 years. Their mean age at the
time of their favorite films was 28, outside their defined
era, whereas their mean age at the time oftheir era-defining
films was 22, inside their defined era. People responded
that their era ended at 23 ifthey did not attend college and
26 if they did. No other questions were affected by educa
tion and none of the other factors investigated, including
the age ofthe respondents, affected the reported beginning
or end of the era. From this, Sehulster concluded that the
age segregation of college with its increased rehearsal of
shared events within an age-segregated group plays a role
in the definition ofwhat is termed here as early adulthood.

Judged importance in public life. Schuman and Scott
(1989, p. 359) expand on the idea "that each generation re
ceives a distinctive imprint from the social and political
eventsofits youth."Proceeding from the work ofMannheim
(1928/1952), Schuman (Schuman & Rieger, 1992; Schu
man, Rieger, & Gaidys, 1994; Schuman & Scott, 1989)
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Figure 3. Distribution of particularly memorable reading expe
riences as a function of age at the time the book was read for a sam
ple ofolder Scandinavian adults. Data from S. F.Larsen (in press).

songs popular between 1932 and 1986. People rated each
song on how much they liked it. Each person's ratings
were converted to z scores (i.e., M = 0, SD = 1), and the z
scores were summed to obtain a value for how much songs
were liked as a function of the subject's age at the time the
song was popular. Because the ages of the subjects varied
continuously, different songs entered into the sums for
each subject-age value. For instance, the Mills Brothers'
1952 hit "Glow Worm" would enter into the age 20 sum
for someone born in 1932; Gene Chandler's 1962 hit "The
Duke of Earl" would enter into the age 20 sum for some
one born in 1942; and Peter Gabriel's 1986 hit "Sledge
hammer" would enter into the age 20 sum for someone
born in 1966. We have replotted their data in Figure 4 into
decades from birth to 80.

Holbrook (1993, p. 245) defined nostalgia as "a long
ing for the past, a yearning for yesterday, or a fondness for
possessions and activities associated with days of yore."
He measured nostalgia proneness, an increase in prefer
ences for events and objects from early in the lifespan,
with a series of 9-point-rating-scale questions such as
"things used to be better in the good old days." In a study
that is part of the literature on nostalgia in consumer re
search, Holbrook factor analyzed preferences oftwogroups
of adults (mean ages 26 and 42) for the movies that won
the Academy Award for the Best Picture between 1927
and 1988. He found that the year in which the film won the
Academy Award (or alternatively to the ages ofthe judges
at the time of the Award) was the largest predictor ofpref
erence (i.e., was the dimension with the highest eigen
value). Nostalgia proneness was independent ofthe age of
the subject, and it predicted different aspects ofmovie pref
erences than did age. However, if nostalgia proneness ex
ists as a general tendency in most people, it should lead to
an increase in the number of spaced retrievals from early
adulthood.
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Figure 5. The top panel contains the distribution of the per
centage of times World War II was reported as one or two ofthe
most important public events of the past 50 years by adults from
the United States, as a function of the age of the individual re
porting the event in 1943, the middle of the war. The curve does
not continue to age 80, because none ofthe people sampled were
over 35 at the time ofthe war. The middle panel contains the per
centage of times John F. Kennedy's assassination was reported, as
a function ofthe age ofthe individual reporting the event in 1963.
The bottom panel contains the percentage of times the Vietnam
War was reported, as a function of the age of the individual re
porting the event in 1969, the estimated middle of the war. All
data from Schuman and Scott (1989).

viewed generation as a social creation rather than a bio
logical necessity, a creation that is usually formed between
the ages of 17 and 25. For Schuman and Mannheim, the
issue is not one ofpersonal identity but political and social
identity. Schuman views events coming from the 17-to-25
age range as crucial even though events from other peri
ods also have effects (Stewart & Healy, 1989). Each gen
eration's political identity is shaped by the events that occur
in its early adulthood and that it remembers best later in
life (Conway, 1997). Moreover, Schuman postulates that
cognitive factors are the mechanisms that produce the lim
ited period of political identity formation. Before the age
of young adulthood, people lack the cognitive abilities to
learn about complex events, but even after they have ac
quired these abilities, in our culture they lack much aware
ness ofthe world beyond the family until age 17. The fre
quently reported political events ofadolescence and early
adulthood are the first political events encountered and
understood, and these events benefit from all the extra
mnemonic benefits offirst events, such as more effort after
meaning and less proactive interference.

In 1985, Schuman and Scott (1989) asked a probability
sample of 1,410 Americans over 18 to list one or two es
pecially important "national or world events or changes"
from the last 50 years. As sociologists interested in the con
cept of generation, they asked for public rather than per
sonal events. Figure 5 presents the data from three of the
most often listed events that had clear temporal bound
aries: World War II, the assassination ofJohn F.Kennedy,
and the Vietnam War.The percentage ofthe total responses
to each ofthese three events is plotted against the age ofthe
person reporting that event at the time the event occurred.
The ages are approximate because two ofthe events plotted
had durations longer than a year. For these events and oth
ers, the peak time ofthe reported event occurred when the
person choosing the event was in the teens or twenties.
Any ofthe respondents could have responded with any (or
none) of the events listed. The empirical observation is
that people remember, and report as important, public
events that happened in their late teens or early twenties.

Judged importance in personal life. Ifone wants to
know when the personal events that people consider as
most important occurred across their lifespans, one can
simply ask. For instance, Fromholt and S. F.Larsen (1991,
1992) asked 30 Danes to spend 15 min recalling events
that had been important in their lives. The volunteers were
between the ages of 71 and 89 and had an average of 7
years ofeducation. An-age-and-education-matched group
of 30 Alzheimer's patients was also tested. Whereas non
Alzheimer's volunteers recalled an average of 18 memories,
the Alzheimer's patients recalled only 8. However, as the
top panel of Figure 6 shows, the percentages ofmemories
per decade ofthe Alzheimer's patients did not differ from
those of the controls, except in the most recent decade.
Both groups reported the most memories from early adult
hood. The increase in memories from the most recent
decade among the Alzheimer's patients was caused by mem-
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Fromholt, P. Larsen, and S. F. Larsen (1995) found that
patients suffering from their first major depression
showed a pattern similar to the one in Figure 6, except that
the depressed patients had more memories from the most
recent years at the expense of memories from their teens.
This pattern persisted 6 months later, after the depression.
Whereas the depressed patients' memories older than 5
years were judged to be emotionally positive, neutral, and
negative as often as those ofthe controls, their recent mem
ories were more negative. This increase in recent negative
memories disappeared after 6 months.Thus, the older bump
memories were more resistant to the emotional changes of
the major depression.

Rubin and Schulkind (I997b) had sixty 70- and 73
year-old Durham residents record the five most important
events oftheir lives and then date them. Their average level
of education was 16 years. The distribution of important
memories is shown in the middle panel ofFigure 6. Again
there is a peak in early adulthood.

Fitzgerald (1996) asked 45 adults between the ages of
31 and 46 as well as 60 adults between the ages of 60 and
76 for four memories they would want included in a book
about their lives. If one views the self as the narrative of
one's life, then such data are the clearest plot of what as
pects oflife lead to identity. Both groups showed a similar
pattern. The distribution for the older group is shown in the
bottom panel of Figure 6.

Fromholt and S. F. Larsen's (1991, 1992) peak for im
portant memories was in the II-to-20 decade. Fitzgerald's
(1996) distribution of book memories for older adults
peaked at 16 to 25. Rubin and Schulkind's (I 997b) peak
came in the 21-to-30 decade. The move toward higher
ages for the peak follows the years of education of these
three groups (7, 12, and 16 years, respectively). This may
reflect differences in life experiences that accompany in
creased education or, following Sehulster (1996), may re
flect the effects oflonger age segregation. But, apart from
minor variations in the location ofthe peak, it is clear that
in all three studies there is an increase in reporting ofim
portant memories from early adulthood.

Formal written autobiographies can also be searched
for important events. Mackavey, Malley, and Stewart
(1991) analyzed the chapter-long autobiographies of 49
eminent psychologists for what they termed autobiograph
ically consequential experiences. Many of these experi
ences were of single episodes and were often of vivid or
flashbulb quality. Most, however, extended over longer
periods. Nonetheless, as shown in Figure 7, even for these
carefully composed, well-contemplated intellectual auto
biographies, events and experiences from early adulthood,
and especially from the college years, were mentioned
most often. As the authors note (Mackavey et al., 1991,
p. 57), "The greatest concentration of memories for our
subjects did not occur during the recent time oftheir lives,
but rather some 50 or so years earlier." In addition, auto
biographically consequential experiences from the period
spanning ages 18 to 35 had approximately twice as many
explicit reports of affect as did reports from surrounding
periods.
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ories cued by the room in which the volunteers were tested.
Thus, counter to what might be expected from loss in
other forms of amnesia (Butters & Cermak, 1986), there
was no differential loss of recent memories noted in the
Fromholt and Larsen study.

Figure 6. The top panel contains the distribution of events re
ported as personally important from older Danish adults as a
function of reported age at the time of the event. Data from
Fromholt and S. F. Larsen (1991). The middle panel contains the
distribution of events reported as personally important from
older Durham, NC residents as a function ofthe reported age at
the time ofthe event. Data from Rubin and Schulkind (1997b).
The bottom panel contains the distribution of events chosen by
older adults to be among the four to go into a book about their
lives as a function of the reported age at the time of the event.
Data from Fitzgerald (1996).
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Figure 7. Distribution of autobiographically consequential ex
periences from the autobiographies of eminent psychologists as
a function of the age at the time of the experience. Episodic and
nonepisodic experiences are plotted separately. Data from Mack
avey,Malley, and Stewart (1991).

EXISTING QUESTIONNAIRE
STUDIES OF PUBLIC EVENTS

Given the evidence so far, one might expect an increase
in memory for general knowledge that is encoded when a
person is between 10and 30 years old. However, the ques
tionnaire literature that examines changes in memory for
factual material learned over the lifespan provides no clear
answers. The proper tests have not been made. We can,
however,examine the existing literature for what evidence
does exist. We will start with studies that have not found
an increase in memory for events from early adulthood,
often after one was explicitly expected. Then we will ex
amine studies that on reanalysis do show an increase. Note
that in these questionnaire studies there are several major
changes from what has been reviewed so far. There is a
change to verifiable, public knowledge that is often better
classified as semantic as opposed to episodic memory.
There is a change from items selected by the subject to
items selected by the experimenter. The format usually
changes from recall to multiple-choice recognition.

Longmore, Knight, and Longmore (1990) prepared a
recognition questionnaire spanning six decades. They
found no evidence for memory's being better for events en
coded in early adulthood. In preparing the test, a brief de
scription of each of 70 famous people was selected from
over three times that number of people. In pilot work, the
description of selected people had to be (I) correctly cho
sen by at least 50% of the adults over 40 who were more
than 10years old at the time the person was famous, (2) cor
rectly chosen by less than 30% of the subjects who were
younger than 10 at the time the person was famous, and
(3) not correctly chosen much more often by respondents of
one gender. These selection criteria are reasonable for most
purposes and necessary if an optimum psychometric in
strument to measure individual differences is to be pro-

duced. However, the first criterion minimizes the chances
offinding a decrease in the number ofquestions answered
correctly from any time period. If an average ofover 50%
must be obtained for a question, there is less possibility of
any age group's producing a low level ofrecognition. The
last criterion may reduce the role of domain-specific
knowledge ofthe type shown to have clear peaks in the sec
tion on preference. Given that two thirds of the original
questions were rejected for not meeting the criteria, such
selection procedures could easily remove any increase
from the 10-to-30 period that was present in the initial set
ofquestions. Howes and Katz (1988) used similar criterion
to remove 38.5% oftheir initial questions and also failed to
show a clear increase from the 1O-to-30 period.

Warrington and Sanders (1971) made both recall and
recognition questionnaires sampling both important news
stories from a 40-year interval and the names of famous
people shown in photographs from a 25-year interval.
They found that older adults recalled less than younger
adults, but that there was no evidence that remote memo
ries, including those from early adulthood, were recalled
better than recent ones. No clear selection criteria for the
questions were reported, and so, unlike for the Longmore
et al. (1990) and the Howes and Katz (1988) studies, no
clear criticism of the selection procedures can be made.
However the lack of a fixed selection procedure or algo
rithm in these studies is a serious limitation on their being
used here. Ifevents from the early adulthood ofthe person
selecting the questions are remembered best, the age of
the person selecting the questions is important. Questions
of seemingly equal difficulty for an experimenter of one
age will not be equally difficult for a subject of another
age. Thus, ifwe are correct, experimenters will choose ob
jectively harder questions for events that occurred from
when they were between 10 and 30 years old because they
seem easier to them. A decision made by an experimenter
of one age or several experimenters of different ages or a
decision that removes items not known by subjects ofcer
tain ages could easily lead to a questionnaire that pro
duced no effect of age.

There are studies that showan increase from the 10-to-30
period, but they are subject to many of the same method
ological problems as are the studies that do not show the
increase, though not the one of having a formal selection
from among a larger set ofquestions that is based on sub
ject performance. Consider the results from Meudell,
Northen, Snowden, and Neary (1980). Patients with alco
holic amnesia and controls, both with mean ages of ap
proximately 60, tried to recall the names ofvoices played
to them. They were then cued by four pictures, one of
which went with the voice, and they were again asked the
name. Finally they were asked to recognize the name by
choosing it from among four alternatives while the voices
were being played. Figure 8 shows the data from the con
trol subjects. The controls (as well as the amnesics) showed
a clear increase for names from when they were 25 on all
three memory measures, and, as expected, the amnesics
recalled less, especially from the most recent decades. The
between-group comparisons, which were the purpose of
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Figure 9. Percent recalled by adults between the ages of 20 and
80 on entertainment and current events questionnaires. Data
from Botwinick and Storandt (1974) and from the combination
of Botwinick and Storandt (1980) with Storandt, Grant, and
Gordon (1978).

50

60

in fact are harder to fit to a smooth curve. The results of
this analysis constitute the upper curve in Figure 9.

Storandt et al. (1978) used the same procedures but in
cluded both the current events and the entertainment ques
tionnaires, centered on ages 0,10,20 ... rather than 5,15,
25 ... Botwinick and Storandt (1980) used the same ques
tions and procedures. Because there were approximately
equal numbers of questions answered for each of the re
ported data points in the 1978 and 1980 studies, we aver
aged across the studies, equally weighting each of the
originallypublished data points. The results ofthe combined
1978 and 1980 studies for the entertainment question
naires constitute the middle curve of Figure 9. The current
events questionnaires are shown in the lower curve ofFig
ure 9. Combined, our analysis of an extensive and care
fully conducted set of studies totaling over 450 individu
als offers support for the claim that events from young
adulthood are remembered best, though the original au
thors, examining the uncombined studies, found statistical
support that memories from youth were remembered bet
ter for only two oftheir three administrations ofthe enter
tainment questionnaire.

The strongest existing questionnaire evidence comes
from studies by Schuman, Belli, and Bischoping (1997)
and Belli, Schuman, and Jackson (1997). Inserted into a
longer survey interview were questions asking that a sub
set of the following events or people be identified: the
WPA, the Holocaust, the Marshall Plan, Joe McCarthy,
Rosa Parks, the Tet Offensive, the Village ofMylai, Wood
stock, John Dean, Watergate, and Christa McAuliffe. At
least 1,000 adults answered each question. People were
most often accurate when the event queried came from their
transition from childhood to adulthood. Moreover, errors
often occurred because a question about an event or per-
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the study, are fine. However, for our purposes, the results
are ambiguous. The increase at the age 25 decade could
either have occurred because the subjects remembered
more from when they were young adults or because the
questions for that period were easier. Similar results occur
with Marslen-Wilson and Teuber (1975). Their use of two
age groups allows the effects of enhanced memory from
early adulthood and the effects of the particular questions
to be tentatively isolated, and it appears that most of the
increase for young adulthood is due to the questions.

Botwinick and Storandt (Botwinick & Storandt, 1974,
1980; Storandt, Grant, & Gordon, 1978)performed a series
of experiments in which they used variants of the same
questionnaires. For each decade, there were two question
naires which tested recall, one of current events and the
other of entertainment; each comprised three questions
per decade. In the first study (Botwinick & Storandt, 1974),
only the current events questionnaire was used, and ques
tions were grouped by 20-year periods instead ofdecades.
Botwinick and Storandt tested 20 adults in each ofthe six
decade age groupings from people in their twenties to
people in their seventies and found an increase in recall of
memories from youth. Because of the limited number of
questions per period, their plots are noisy. To average over
the effects of questions, we used data from all six age
groups and computed an average recall score for events
that had occurred around the time when the person answer
ing was 5, 15,25,35,45,55, or 65. Thus, as in the Hol
brook and Schindler (1989) study of popular music re
viewed earlier, different questions and different people
entered into each value. This measure is not perfect, in
that there are more data for the earlier decades of life be
cause more people had reached those ages. The values for
the oldest decades are therefore less reliable in theory and

Figure 8. Memory of control subjects for famous voices as mea
sured by identifying the voice alone (recall), from the voice and a
set offour possible pictures (cued recall), or from the voice and a
set of four possible names (recognition) (Data from Meudell,
Northen, Snowden, & Neary, 1980).
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son outside this transition period was answered as if it had
come from the transition period. For example, 18 people
reported that the Tet Offensive came from the Korean War.
The modal age ofthese people during the Korean War was
24 to 33; they were 40 to 49 during the Vietnam War. Such
apparently schema-driven errors are consistent with the
account put forth here and with Belli et al.'s claim that our
understanding of the political world forms in early adult
hoodand is used to understand andremember, but that it also
exerts proactive interference on the recall of later events.

A NEW QUESTIONNAIRE STUDY

A questionnaire was assembled and administered that
provides a direct test of the claim that events from early
adulthood are remembered best. Here we are not testing
the relative frequency of recall of autobiographical mem
ory or preference, but the multiple-choice recognition of
semantic, general knowledge of material learned at dif
ferent periods of life. Keeping in mind the earlier attempts
and the criticism offered of them, we took the following
five steps. First, we included questions that were chosen
in a mechanical or algorithmic fashion to have nominally
equal difficulty. Second, we made questionnaires for three
different knowledge domains, in order to ensure that our
results would not be limited to one area. Third, although
we usually included questions for every year, we averaged
across years in order to provide a value for each decade
and to exclude the possibility that a few especially easy or
hard questions would have a major impact on our results.
That is, although all our questions about what teams played
in the World Series or what movie won the Academy
Award are of nominally equal difficulty, some years are
just more important, interesting, or memorable than oth
ers, and averaging over years minimizes such effects.
Fourth, we administered the questionnaire to two different
groups ofolder adults at two different times separated by
a decade so that we could further average over particular
questions. That is, we tested people who were the same age
in different years to separate cohort and question effects
from our age-at-the-time-the-event-occurred measure.
Fifth, we administered the questionnaire to two different
groups ofundergraduates at two different times separated
by a decade. If events from some decade had become a
part of our general culture and therefore were generally
known and rehearsed by people of all ages, such events
would be easier for undergraduates who did not experi
ence them as well as for the older adults who did.

Method
Materials. Five different sets of five-alternative multiple-choice

questions were formed, each according to a different algorithm in
order to ensure that all questions were nominally ofequal difficulty:
World Series, best picture, best actor or actress, most important cur
rent event, and losing presidential candidate. A listing of the most
important 10 news stories was obtained from the Associated Press.
Standard reference works were used to formulate each of the other
domains in 1984 and again to update them in 1994. Separate book
lets were formed for each of these five domains. The five domains
were collapsed into three topics for the analysis presented here:

World Series, Academy Awards, and current events. The reduced set
of three scales was used because of the similarity of the two film
questions and the fact that there were fewer presidential questions
because presidential elections in the United States occur once every
4 years. We limited our work to five sets because we could not find
any other domains that spanned close to 70 years and had questions
that could be generated in a fairly mechanical way.

The World Series questions provide a clear example ofgenerating
questions by algorithms. For each year, the correct choice was the
baseball team ranked first in the American League versus the team
ranked first in the National League. There were four foils for each
year. One foil consisted ofpairing the teams ranked in second place
in each league and another foil consisted ofpairing the teams ranked
last in each league. Two other foils were made by pairing teams be
tween second and last place. For years in which there were eight
teams in a league, fourth and sixth place were used, and these
changed proportionally as each league expanded to include more
than eight teams. If any of the pairs of teams selected to be foils ac
tually participated against each other in a World Series within 5
years ofthe target date, a substitute for that pair was made by choos
ing one team with the next lowest ranking. If this did not work, a
team with the next highest ranking was used, then a team two below,
two above, and so forth. In this procedure, we treated franchises that
had moved, such as the errant Boston-Milwaukee-Atlanta Braves,
as different teams. The application ofthe rules was mechanical, with
choices among any arbitrary alternatives that might occur made by
the flip of a coin.

For the questions about which movie won the Academy Awardfor
best picture in a given year, we used nominees who lost for all four
foils. One was a nominee from that year, and the remaining nomi
nees were from ± I, ±5, and ± 10 years away from the target year.
The plus or minus direction was chosen randomly. Care was taken
not to use nominees as foils more than once. Ifa choice for a foil had
already been used, the plus/minus direction was reversed. If there
was still no foil available, the choice was one year further and then
one year closer.

The questions about the best actor or actress followed the same
basic procedure as that for the best picture, but this procedure was
more complex because the same person could be nominated and
could win during more than one year. Either an actor or an actress
question was made for each year and the foils were always of the
same sex as the correct actor or actress. Neither the correct answer
nor any foil could be a winner for any year within 5 years. (Both
winners in 1937 and 1938 were excluded by this rule.) Within these
constraints, an attempt was made to obtain five actor and five actress
questions per decade.

For the question about what was the most important news story of
the year, the correct answer was the number one Associated Press
story of the year. The foils were all also from the Associated Press
list of the most important 10 stories. The foils were the number two
or three story from ± 2 years, the number four or five story from ± 4
years, the number six or seven story from ±6 years, and the number
eight or nine story from ±8 years. We used foils only once, and we
excluded events as foils if they extended over a period that included
the critical year.

For the question about who was the Republican or Democratic
candidate who lost the presidential election, the foils were (I) the
Vice-Presidential candidate from the same party as that of the cor
rect answer, (2) a randomly chosen two-or-more-term senator from
the same party as that of the correct answer, (3) a randomly chosen
first-term senator who did not get re-elected from the party of the
winning presidential candidate, and (4) a name created by randomly
choosing first and last names from two different first-term senators
who were not re-elected. No politicians were used as foils who later
became major-party presidential or vice-presidential candidates.

For the five domains described, questionnaires were formed by
using algorithms to produce questions of nominally equal difficulty.
There were 89 questions for the World Series. 66 for the best film,
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64 for the best actor or actress, 57 for the news stories, and 24 for
the presidential elections. Thus, the questions were formed without
judgments by experimenters or pilot testing of subjects to balance
the difficulty ofthe questions. Each question had one correct answer
and four foils that were graded in difficulty. For the World Series
and presidential questions, the difficulty was in terms of similarity
to the correct answer. For the film and current event questions, the
difficulty was in terms of both similarity and temporal judgment.
Each ofthe five sets ofquestions was typed into booklets in chrono
logical order, starting with 1900 for the presidential questions and
the earliest year available for the other questions (1905 for the World
Series, 1928 for the Academy Awards, and 1937 for the news sto
ries). The last year for each questionnaire was the year before test
ing (1983 or 1993). For the 70-year-old subjects tested in 1984, there
were presidential and World Series questions starting at their birth.
The Academy Award questions started with the time when the sub
jects were 15 and the news stories from the time when they were 24.
For the 70-year-old subjects tested in 1994, the Academy Award
questions started with the time when the subjects were 5 and the
news stories from the time when they were 14. A decrease in accu
racy for the first 10 to 15 years of life was not our main concern, be
cause that was predicted by most theories and existing questionnaire
studies. The main absence ofdata occurred for the 15-to-24 year pe
riod among the older adults tested on current events in 1984, because
no questions were available for those years for these subjects.

Subjects. Sixty adults were tested in 1984: 30 Duke University
undergraduate students who received credit toward a course re
quirement (mean age =21.1, range 18-22; mean years ofeducation =
13.9, range 12-16), and 30 older adults who were recruited from the
laboratory pool of the Mental Performance and Aging Laboratory at
the Boston Veteran'sAdministration Hospital (mean age = 69.7, range
68-72; mean years of education = 13.3, range 9-18). Sixty adults
were tested in 1994: 30 Duke University undergraduate students
who received credit toward a course requirement (mean age = 19.2,
range 18-22; mean years ofeducation = 13.6, range 12-15), and 30
older adults who were recruited from the Duke Center ofAging and
Development and were paid $5.00 for their participation (mean age =

69.8, range 66-72; mean years of education = 16.5, range 12-22).
Procedure. Subjects were tested in either 1984 or 1994 and were

tested in small groups. Each person was given a questionnaire packet
which consisted of several questionnaires. They were instructed to
answer the questions as quickly as possible. The subjects were in
formed that because of the nature of the information requested, no
one would be likely to be able to answer all ofthe questions accurately,
and that they should therefore guess if necessary. The order of the
questionnaires was counterbalanced to ensure the absence offatigue
effects. The subjects were given as much time as they needed to com
plete the questionnaire packet, and they usually finished within 2 h.

Results
Data were grouped by the average age of the subject's

group at the time of testing, regardless of the year of the
test. Questions were combined so that each subject in the
1994 testing produced 21 percentage correct values: one for
each of seven decades for each of the three scales (World
Series, Academy Awards, and current events). The subjects
in the 1984 testing produced 20 percentage correct values
because there were no Academy Award questions for their
O-to-IO decade. Percentages were used because the num
ber ofquestions in each scale for each decade varied. For
instance, because presidential elections in the United
States are held every 4 years, for the current-events scale
some decades were based on 10 news story questions and
2 presidential questions; other decades were based on 10

news story questions and 3 presidential questions; and still
others, from the years before 1937, when the Associated
Press first listed the top 10 news stories of the year, were
based only on presidential questions. Our basic principle
was to have each question answered count equally in its
decade score.

Performance of the older adults on the three domains is
shown in Figure 10. The x-axis denotes the age ofthe sub
jects at the event described in the questions. The y-axis de
notes the mean percentage correct responses. Because
each question had 5 possible answers, the y-axis begins at
the one-in-five, or 20% chance, responding level. Each
point on the graph represents the mean percentage correct
responses made across IO-yearperiods and is placed at the
midpoint ofeach IO-yeardecade (e.g., 15 for the 11-to-20
decade). As can be noted from the figure, older subjects
were generally more accurate at responding on questions
derived from the decades in which they were II to 30 than
on questions for any other decade, except, possibly, the most
current decade of their lives. This observation is obvious
for the entertainment questionnaire and the current events
questionnaire, but not for the baseball questionnaire.

A combined measure for all questionnaires was also
made by using a formula based on the average number of
questions in each questionnaire: (20 . Academy Awards +
12.5 . current events + 10 . World Series)/42.5. Values for
this measure for the older adults are shown in the top panel
ofFigure II. The younger subjects' results are shown in the
bottom panel, to ensure that the questions behave in a rea
sonable fashion. Age-at-the-time-of-the-event values for
the younger subjects are negative for most decades, be
cause these subjects were not yet born at the time ofmost
of the events about which they were questioned. As can be
noted from the figures, the younger subjects demonstrate
typical forgetting, in that the farther from the present the
time to which the question referred, the poorer the perfor
mance, although here, in a novel addition to the literature,
we have preconception retention functions that reflect the
loss of cultural knowledge over time. The forgetting pat
tern was obtained for every questionnaireand, consequently,
for the mean of all questionnaires. Younger adults do not
show any evidence of increased performance on the ques
tions for the decades in which older adults were II to 30.
Thus, any bump observed in older adults is not due to ques
tions for that decade being easier for subjects of any age.

The critical question is whether the older subjects per
formed better on questions coming from the period in
which they were 10 to 30 years old. Four one-way ANOVAs
were conducted in order to examine correct responding
for the combined score for the three individual scales
shown in Figure 10 and for the combined score shown in
the top panel ofFigure II. Each compared the accuracy in
responding on questions for the two decades from II to 30
with that on questions for the following two decades. Al
though the two surrounding decades (i.e., 0 to 10 and 31
to 40) seemed to provide a more natural comparison than
did the two following decades, we used the two following
decades to avoid missing data from the O-to-I0 decade.
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Figure 10. The percent of correct answers ofthe older subjects
to five-alternative multiple-choice questionnaires (with standard
errors) as a function of their age at the time of the event. They
axis begins at the chance guessing level of 20%. The current
events score in the first decade is based only on the presidential
questions.

FOUR MUTUALLY COMPATIBLE
ACCOUNTS OF WHY THE BUMP OCCURS

to 30; the second was the percentage ofquestions answered
correctly for the years in which the subject was 31 to 50.

For the older adults for all questions combined, current
events, and Academy Awards, the results were all signifi
cant [F(l,59)s = 71.01, 24.85, and 40.60, respectively].
For the World Series, they were not [F(I,59) = 1.79]. The
statistical tests are mirrored in the scores ofthe individual
subjects as measured by the number of subjects whose
score in the II-to-30 period minus their score in the 31-to
50 period was positive. For the all questions combined,
current events, Academy Awards, and the World Series,
50, 45, 47, and 31 subjects, out of a total of 60 possible
subjects, had positive scores, where chance would be 60/2
or 30. Foryounger subjects,none ofthe difference were sig
nificant [F(I,59)s = 1.99, 2.62, 1.05, and 0.00, respec
tively] and the numbers of subjects whose score in the 11
to-30 period was greater than their score in the 31-to-50
period were 25, 27, 22, and 27, respectively. As a point of
completeness, we note that all eight one-way ANOVAsfor
the combined and individual scales for the younger and
older groups were significant, with ps < .0001. Moreover,
all results reported as significant for the combined 1984
and 1994 groups are significant if the 1984 or the 1994
testings are considered separately.

We have reviewed data that show the bump in the recall
of autobiographical memory, the recall of vivid and im
portant memories, and preference judgments. We have
added new data that show the bump in the multiple-choice
recognition of semantic memory. The interpretations of
these findings rely on the theories used to explain them,
and so we tum to four possible theoretical accounts ofthe
bump from four different areas ofpsychology.

A Cognitive Account
The first account is based on standard principles ofex

perimental psychology applied to a situation in which the
environment is changing. Events from early adulthood
may be remembered best because they occur during a pe
riod in which rapid change is giving way to relative sta
bility. In times of rapid change, by definition, many novel
events are encountered, but because of the rapid change,
knowledge ofsuch events is often ofless value in future sit
uations. Such novel events benefit from a host ofmemory
enhancing processes, including increased effort to under
stand the event, minimal proactive interference, and
distinctiveness. However, there are also mnemonic costs
to rapid change that occur mostly after encoding. These
include a memory organization that is not the same at en
coding as it is at retrieval, as well as less retrieval, and es
pecially less spaced retrieval. Periods of stability produce
the opposite effects. Encoding effort is smaller and proac
tive interference is larger; both effects produce poorer re
call. However, the beneficial effects of a stable cognitive
structure for cuing and spaced retrieval are increased.
Thus, the best situation for memory is the beginning of a

50

'0 40
~
0
0
c
~
Gl 30a..

WoridSeries

20
0 10 20 30 40 50 60 70 80

50

'0 40
~
0
0
c
~
Gl 30a..

Academy Awards

20
0 10 20 30 40 50 60 70 80

80

70

'0 60
~
0
0 50C
~
Gl 40a..

30 CurrentEvents

Moreover, the measure used is more conservative in that
a reasonable null hypothesis would not be ofno difference,
but one opposite to the direction that we predicted: people
should recall more recent events (Rubin & Wenzel, 1996).
Thus, two scores were computed for each subject for each
analysis. The first was the percentage of questions an
swered correctly for the years in which the subject was II
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1995). Third, the first time that an event occurs, it should
be more distinctive both because of its novelty and be
cause more attention is paid to details that the individual
willieam to ignore in later occurrences. Such distinctive
ness is an aid to later memory (Hunt & Einstein, 1981;
Hunt & McDaniel, 1993; Hunt & Smith, 1996).

There are two main benefits of stability on later recall.
First, events from stable periods are more likely to serve
as prototypes or models for future occurrences and thus may
be retrieved and rehearsed more as new events are retro
spectively compared to them (Robinson, 1992). Because
peoples' behavior repertoires first become stable during
early adulthood, people at age 40 or 50 or 60 are more
likely to retrieve knowledge acquired when they were 20
years old than knowledge acquired when they were 10. Such
a pattern ofcontinued use, or spaced practice, is important
for long-term retention (Anderson, 1990; Anderson &
Schooler, 1991; Bahrick, 1979; Bjork & Bjork, 1992; Braun
& Rubin, in press; Dempster, 1988; Landauer & Bjork,
1978). Second, once a stable cognitive structure has been
established, this structure will serve as a stable organization
to cue events. Such an organization is needed so that ini
tially effective cues for an event can remain effective. When
the cognitive organization changes or falls into disuse and
is supplanted by a new organization, the old cues may no
longer be effective. Moreover, in a stable environment, the
cues present at encoding will be more likely to be present
at retrieval. Such encoding specificity is an important fac
tor in memory (Tulving & Thomson, 1973).

These five benefits (three derived from novelty and two
from stability) do not all come from the same integrated
theory of memory and so cannot be claimed to be exhaus
tive or mutually exclusive. Nonetheless, this list represents
principles that most cognitive psychologists would hold to
be important for memory. The principles were not in
vented for the purpose ofexplaining enhanced memory at
transitions, but combine easily to do so. One way to inte
grate these factors into a single framework is to note that
items and events are easy to remember to the extent that
the cues available at retrieval uniquely identify them from
among all other items in memory (Hunt & Smith, 1996;
Rubin, 1995). This unique identification requires items
that are both distinctive from other items and are also or
ganized in a memory system that remains stable until re
trieval. The more effort spent on understanding and en
coding the items or events to be remembered because they
are novel, the more likely such unique identifying cues
will be formed. Such events will have high associative fre
quency (Rubin, 1983), availability (Tulving & Pearlstone,
1966),or storage strength (Bjork & Bjork, 1992). The more
times the items are retrieved with long spacing because
they are of continuing value, the more likely such unique
identifying cues will be maintained at long delays. Such
events will also have high current accessibility (Tulving &
Pearlstone, 1966), availability (Tversky & Kahneman,
1973), or retrieval strength (Bjork & Bjork, 1992).

The cognitive account can explain more than just en
hanced memory. It is not a major leap to claim that for in
dividuals, the events on which their understandings of the
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Figure 11. The percent of correct answers to a weighted com
bination of all the five-alternative multiple-choice questionnaires
(with standard erors) as a function of their age at the time ofthe
event. The y-axis begins at the chance guessing level of 20%.
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period ofstability that lasts until retrieval. Events from such
a period are still novel but are more likely to be retrieved
later and thus will benefit from both memory-enhancing
processes available during periods of change and periods
of stability. Such events will be encoded well, retrieved
regularly, and integrated into the stable cognitive structures
being developed.

Thus, there are three main benefits ofnovelty on recall.
First, when a novel event is encountered at the end ofa pe
riod ofchange, there is more effort after meaning (Bartlett,
1932). By any theory in which time in working memory,
schema formation, or any other explanation in terms of
conscious effort to understand an event increases the
event's memorability, such novel events would be remem
bered better (e.g., Atkinson & Shiffrin, 1968; Craik &
Lockhart, 1972; Kintsch & van Dijk, 1978). Second, there
may be a lack of, or perhaps a release from, proactive in
terference, because the novel event is different from what
has preceded it. Proactive interference is one of the most
studied and most powerful causes of forgetting (Under
wood, 1957; Wickens, 1970; see Rubin, 1995, for a brief
review ofthis large literature). When one learns a series of
similar items, one recalls later items with greater diffi
culty, but dissimilar items do not show this increased dif
ficulty. In contrast to the effects of increased effort on en
coding, similar events would be encoded but could not be
recalled unless the interference was removed, such as by
adding cues that would differentiate the event from those
similar to it (Gardiner, Craik, & Birtwistle, 1972; Rubin,
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world are based will be judged more important than other
events, or that such events will come to mind more easily
when the recall of an important event is requested. Pref
erence on the basis offamiliarity and understanding is reg
ularly observed (Moreland & Zajonc, 1979; Zajonc, 1968;

see Bomstein, 1989, and Zajonc, 1980, for reviews). Thus
the cognitive framework in which one comes to understand
the world helps determine which events will be viewed with
positive affect and nostalgia; items or events that fit into
familiar schemas are appreciated esthetically (Rubin, 1995).

The three remaining accounts lack specific mecha
nisms of the kind used by the cognitive account, but they
can be viewed as acting through the cognitive mechanisms
that we have just outlined.

An Account Based on an Inflection in
Cognitive Abilities or their Neural Substrates

If cognitive abilities were to rise and fall as a function
ofage with the same time course as that for the bump, this
rise and fall could account for the memory data reviewed
here ifone assumes that people learn in proportion to their
ability. In contrast, if there was a rapid, major increase in
abilities followed by a period of relative stability, or slow
decline, then a more complex explanation would be needed.
The latter pattern will be shown to be the case, first for .
cognitive processing speed, then for memory, and finally
for fluid intelligence. Thus, we show that the rise and fall of
cognitive abilities taken alone is insufficient to explain the
bump. The observed pattern could account for the bump,
however, if there was a more complex, nonlinear, relation
between abilities and amount learned or ifthe cognitive ac
count was used to supplement the cognitive abilitiesaccount.

There is abundant evidence of a slowing of cognitive
processes in aging. Moreover, it can be argued that the slow
ing is a general index of and perhaps the cause of other
cognitive deficits (Cerella, 1985, 1991; Cerelia & Hale,
1994; Cerella, Poon, & Williams, 1980; Hale & Myerson,
1995; Noble, Baker, & Jones, 1964; Salthouse, 1991,
1994a, 1994b, 1996). Cerelia & Hale (1994) reviewed stud
ies from the cognitive development and aging literatures
in which reaction time tasks were used. The top panel of
Figure 12 (based on their Figure 2, panel 2) reports their
results in terms of the relative response speed (the recip
rocal of reaction time), where the speed of 20-year-old
subjects is set to 1.00. This figure and other figures like it
reviewed in Cerella and Hale support the idea of an in
flection point in cognitive abilities at about age 20.

Standardized tests offer another source ofdata on vari
ations in cognitive abilities over the lifespan because the
norms can be used to compare performance at various
ages. For example, the middle panel of Figure 12 shows the
number of items one needs to get correct to be average, or
to be one, two, or three standard deviations above or below
average for the California Verbal Learning Test. This test
consists of paired-associate tasks similar to those used in
the laboratory and so provides a close approximation to such
laboratory work. In general, if one assumes that infants
would do very poorly and young children not much better,
this curve resembles those for response speed, with a
rapid rise to about age 20 followed by slow decline. If the
norms of the Wechsler Memory Scale (Wechsler, 1987),
which combines a variety of working memory and long
term memory tests, were plotted in the same way. they
would produce a similar figure.
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Figure 12. The top panel shows the factor by which the reaction
times of people of different ages would have to be multiplied in
order to approximate the reaction times of college students. The
value of 1.00 at 20 years is set by definition. Data from Cerelia and
Hale (1994). The middle panel shows norms ofthe number ofitems
correct needed for one to score at various numbers ofstandard de
viations from the mean on the California Verbal Learning Test. The
bottom panel shows norms ofthe number ofitems correct needed
for one to score at a median level on the Woodcock-,Johnson Re
vised Tests of Cognitive Abilities (Woodcock & Johnson, 1991).
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We also include a test ofgeneral intelligence in the bot
tom panel of Figure 12, though any ofa host ofmore spe
cific abilities could be pursued, as Ribot (1906) did for
imagination. The Woodcock-Johnson: Tests ofCognitive
Ability (Woodcock & Johnson, 1991) score for Broad
Cognitive Ability comprises broad areas such as memory,
spatial relations, processing speed, and concept formation.
Using Rasch ability scales (Rasch, 1960) items were scaled
to determine their relative difficulty. In this way a contin
uous scale was developed that could be administered to
people ranging in age from 3 to 80. Following the values
reported in the manual, we plot Wscores, which are an in
terval scale with a mean of 500 set to the performance of
a beginning fifth-grade student. Thus, for this figure, there
is no absolute zero.

In summary, laboratory tests of processing speed and
standardized tests ofmemory and intelligence support the
basic claim ofa rapid increase in cognitive abilities ofsev
eral kinds until early adulthood followedby a slowerdecline.
Similar possibilities could exist at the neural level. An as
pect ofneural development could either follow a course sim
ilar to the cognitive abilities reviewed, with a rapid rise and
slow decline, or it could peak sharply in early adulthood.
Although most brain structures remain stable until fairly
late in life, the number oflarge neurons in the cortex begins
to decline earlier (Henderson, Tomlinson, & Gibson, 1980;
Terry, DeTeresa, & Hansen, 1987), as does the proportion
ofgray matter (Jernigan, Press, & Hesselink, 1990). It also
could be that the neural basis of memories encoded in
early adulthood are better. For example, in various forms
oforganic amnesia, memories for events from early adult
hood are often spared (Ribot, 1882),and in Korsakoff's syn
drome in particular (Butters & Cermak, 1986), the long
retrograde amnesia tends to last back to early adulthood.
Moreover, it may be no accident that claims that people
have a permastore memory (Bahrick, 1984) are all based
on materials learned in early adulthood.

An Account Based on Identity Formation
According to Erickson (1950), a sense of identity de

velops in late adolescence. A major goal of this time pe
riod is to discover who and what you are socially, voca
tionally, and ideologically, and to merge these factors into
an adult identity. Identity formation could provide an
added motivation for using the cognitive mechanisms out
lined. For instance, if identity is viewed as a narrative of
the important aspects ofone's life (Fitzgerald, 1988; Ger
gen & Gergen, 1983; Robinson, 1996) and if much of
identity is formed in early adulthood, there will be more
events in that narrative that come from early adulthood
than would be expected from a monotonic forgetting func
tion. In addition, events from this period will be more
likely to be organized and incorporated into an overall
story or view of the self and thus benefit mnemonically
from all the advantages of such a schematic organization
as well as from increased spaced rehearsal. Similar effects
would also occur if identity were viewed more like se
mantic memory than as a collection of episodic instances

and if identity were at the cultural level of the concept of
generation rather than at the personal level.

Another way to provide mechanisms for identity for
mation can be found in social contact theory. People tend
to have more and varied social contacts in early adulthood
than in early childhood or old age. To account for this ob
servation, social contact theory has amassed a variety ofev
idence for the lifespan changes in three motives (Carstensen,
1992, 1995; Fredrickson & Carstensen, 1990). Two mo
tives were needed that peaked early in the lifespan: self
concept development and maintenance and information
seeking. Both result in the building of stable cognitive
structures. The first focuses on self schemas of the kind
used in identity formation, the second on schemas for the
environment of the kind used in the cognitive account. In
contrast to the account based on an inflection in cognitive
abilities, the theory is social and environmental, not bio
logical or maturational; the three motives change to match
beliefs about the way in which one's life is going to change
and when it is going to end. For instance, asking younger
adults to imagine that they will be moving across the
country in a few weeks makes their choice of with whom
they would like to spend time more like the choices of
older adults, and asking older adults to imagine that a new
drug has been developed that would extend their life by 20
years makes their choice ofwith whom they would like to
spend time more like those of younger adults.

An Account Based on Genetic Fitness
The cognitive mechanisms outlined here, the occur

rence ofidentity formation in early adulthood, the society
that fosters changes in early adulthood, and our increased
cognitive abilities and brain function during early adult
hood, could all be in the service of increased genetic fit
ness. As with many Darwinian explanations, this final al
ternative offers no obvious directphysiological or behavioral
mechanism to test but can be seen as underlying the other
forms of evidence discussed. As with the other alterna
tives, little in the way ofdetailed analysis will be offered,
but rather enough data and theory are given to demon
strate that Darwinian arguments could be of value (cf.
Bruce, 1985). Early adulthood could be special because it
is the time of greatest fecundity, of the greatest potential
to reproduce. That is, the increase in memory during the
bump could serve the cognitive functions needed in se
lecting the best mate. The increase in preference could
serve our developing loyalties to our offspring. We could
be an organism that sacrifices an overall high level of
functioning into old age in order to get a slightly greater
advantage when it is needed to increase genetic fitness. In
addition, it might not have been as common for our an
cestors to live as long as we now do, so there might have
been little selection pressure for a high level of function
ing beyond a certain age.

Figure 13 is a plot of the number of births per 1,000
wives as a function of the age of the wife (Menken, Trussell,
& U. Larsen, 1986). In order to obtain an estimate of po
tential fertility, historical data from traditional societies
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Figure 13. The solid circles are births per 1,000 wives in tradi
tional societies as a function of the age of the wife. Data from
Menken, Trussell, and U. Larsen (1986). The open circles are hy
pothetical values based on the percentage of women reaching
menarche. Data from Komura, Miyake, Chen, Tanizawa, and
Yoshikawa (1992).

without access to modern contraceptive techniques were
used (e.g., marriages between 1750 and 1899 from Ger
man village genealogies, or data from the 1911 census in
Scotland and Ireland). To provide points from before the
age of20, we used the proportion ofwomen who reached
menarche as a function oftheir age (Komura, Miyake, Chen,
Tanizawa, & Yoshikawa, 1992). To transform these pro
portions to values that can be put on the same scale as the
fertility data, we multiplied each proportion by the num
ber ofbirths per 1,000 wives from the 20-year-old period.
The shape of the curve here is much closer to that of the
memory data than were the cognitive abilities curves.

Slightly more subtle analyses are possible. The data for
couples hide the difference between men and women. If
the mechanisms discussed in earlier sections are moti
vated by genetic fitness, one might expect them to decline
more rapidly for women (Menken et aI., 1986), and to the
extent that they have been measured, they do not. In addi
tion, instead of asking how increased cognitive abilities
might favor fitness during early adulthood, one could ask
what survival value recalling memories from early adult
hood later in life might have for oneself and one's off
spring. Mergler and Goldstein (1983) have speculated that
one role older adults serve in society is to maintain infor
mation that is not available to younger adults, information
that comes from the older adult's early adulthood. If a sit
uation arises that has not occurred in the lifetime of the
younger members of a family, older members who could
recall that information could be of help. They predicted,
but in 1983 could not find in the psychology literature, ev
idence for "preferential access of very old memory mate
rial" (p. 80), evidence that is provided here for both auto
biographical memory and factual material.

SUMMARY

If we are to build an integrated psychology by using
natural science (Kimble, 1996), we must resolve the prob
lem ofintegrating many different kinds ofevidence (Flana
gan, 1992). Here we have considered theories from sources
as diverse as cognitive psychology, individual differences,
brain mechanisms, identity formation at the levels of the
individual and the culture, the psychology of social con
tact, and evolutionary theory to account for the observa
tion that things from early adulthood are learned best and
evaluated more positively. Although a scheme of reduc
ing it to a common language remains, the cognitive frame
work adopted here is adequate for the task.

There is considerable evidence that things learned in
early adulthood are preferred and are remembered best. A
theory based on fundamental principles of cognitive psy
chology developed in the laboratory can account for this
phenomenon and for enhanced memory during other tran
sitions from rapid change to stability. Changes in basic
cognitive abilities over the lifespan do not decline rapidly
enough to account for the bump in any simple way. Theo
ries based on identity formation, social contacts, and evo
lution can be seen as functioning through the mechanisms
of the cognitive theory. What remains is a robust, wide
spread, common sense phenomenon that memory re
searchers have hardly studied, a handful ofplausible the
ories from a broad range of theoretical perspectives, and
the possibility ofdevising tests to contrast them.
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