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Abstract

Background: The present study investigates the possibility
that culture affects age differences in context memory.
There is evidence that East-Asians process scenes more ho-
listically and show better context memory than Americans.
Objective: We examined evidence for differences in binding
source to context in young and old Americans and native
Chinese. We hypothesized that age effects on source mem-
ory could be mitigated due to these cultural differences in
processing style. Methods: During incidental encoding,
younger and older Chinese and Americans watched a video
with statements spoken by four distinct speakers. After a
brief interval, participants identified source (experiment 1)
or item and source (experiment 2). Results: We observed
substantial age-related deficits in source memory in both
cultures but little evidence for cultural differences in source
or item memory. Conclusion: Basic source memory process-
es operate similarly across culture and age. The source of
holistic processing differences observed between cultures
may occur in cognitive operations that are more highly

bound to a social context. Copyright © 2006 S. Karger AG, Basel

In the present study, we consider the possibility that
basic cognitive operations that decline with age are mod-
erated by cultural context. There is compelling evidence
that with age, a number of fundamental mechanisms de-

cline, including speed of processing, working memory
function, and binding operations. Nearly all of the data
collected to date, however, have relied on Western sam-
ples including individuals in European and American
countries, as well as Australia. Relatively few data exist
describing the cognitive aging of East-Asians (e.g. Chi-
nese, Koreans, Japanese), and the assumption has gener-
ally been that the decline of these basic mechanisms with
age is a cultural universal [1]. The data that do exist indi-
cate that speed of processing and working memory de-
cline similarly in Western and East-Asian samples [2, 3],
and also that speed and working memory are cognitive
constructs that are organized similarly across cultures
[2]. The study of cross-cultural differences represents an
important methodology for understanding the aging
process. Whereas chronological age is an indicator of the
operation of biological processes over time, culture rep-
resents the unique effects of experience on lifespan sam-
ples [1, 4]. To the extent that cognitive aging effects are
invariant across cultures, one can make a strong case that
age-related declines are biologically-based rather than a
result of experience.

There have been many studies conducted on the abil-
ity of older adults in Western cultures to bind target items
or events to the context in which they occurred. The data
suggest that there is substantial evidence that with age,
binding operations decline [5]. Older adults show de-
creased memory for many contextual aspects in which
stimuli occur, including the voice or gender of a speaker
[6, 7], the location or color of a studied target [8, 9],
whether items were internally or externally generated
[10], and whether an item was studied or read [11, 12]. Not
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only do older adults have difficulty in discriminating
among similar features associated with target informa-
tion [6] which results in a decrement, they also show a
decreased ability to bind contextual information to item
information to form complex and distinctive memories
[13].

To date, there are no studies that examine binding op-
erations in old and young adults across cultures. Binding
operations might differ between cultures because there is
considerable evidence that sensitivity to contextual infor-
mation differs between East-Asian and Western cultures
[14-16]. Nisbett [14] argues that individuals in East Asian
cultures, due to their immersion in an interdependent,
group-focused culture, process contextual information
more holistically than Westerners. That is, East Asians
pay more attention to contextual information. In con-
trast, Westerners are immersed in an individualistic cul-
ture and this results in a more individualistic and ana-
lytic, feature-based processing style with less attention to
contextual information. In support of the hypothesis that
Asians’ perceptual operations are more affected by con-
text, Kitayama et al. [16] reported that Japanese adults
were more influenced by a contextual frame in judging
the length of a line than Americans were. Similarly, Ma-
suda and Nisbett [17] reported that Japanese recalled
more background details about a complex scene than did
Americans, and also that memory for scenes was more
disrupted by contextual changes in Japanese than in
Americans. This increased sensitivity to context on the
part of East-Asians suggests that members of this culture
may be superior to Americans in binding operations, that
is, in connecting target to context at encoding.

In the present study, we assessed the effects of culture
on binding operations in young and older adults, utiliz-
ing stimuli where the target/context relationships were
entirely arbitrary. This allowed us to assess binding op-
erations at a fundamental level to determine whether cul-
tural experiences sculpt this cognitive function more ef-
ficiently in one culture compared to another. We devel-
oped our hypotheses within the biocultural framework
developed by Park et al. [1] for understanding the interac-
tion among age, culture, and cognition. Park et al. [1] ar-
gued that differences in cognition apparent in young
adults as a function of culture may decrease over time on
tasks that require effortful and controlled processing, due
to neurobiological decline in frontal function. In con-
trast, culture effects might increase for automatic pro-
cesses across the lifespan, due to increased reliance with
age on these automatic systems and their stability with
age. One might expect that the basis for any heightened
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source memory observed in Chinese would result from
holistic processing that causes spontaneous and automat-
ic encoding of contextual information. We expected both
American and Chinese older adults to show age-related
declines in context (source) memory. However, if young
Asians showed superior abilities in binding relative to
young Americans, we expected that Chinese older adults
would not decline in memory for context as steeply as
older Americans. If the bias to process contextual infor-
mation is an automatic, culturally-biased process for
Asians, but not Americans, differences between cultures
will get larger with age because automatic processes are
resistant to aging whereas effortful processes show pro-
nounce decline with age [1].

In experiment 1, we compared young and older Amer-
ican and Chinese adults’ ability to bind target to source.
In this first experiment, we measured binding uncon-
taminated by item memory recall. At encoding, partici-
pants made incidental judgments about the familiarity
value of cross-culturally normed facts that were present-
ed aloud by four different speakers. During retrieval, par-
ticipants saw each fact and were asked to remember the
speaker who had presented the fact earlier. In experiment
2, we increased task difficulty by testing memory for tar-
get items as well as their sources so that we could assess
cultural differences in binding for items where the target
was remembered.

Experiment 1

Method

Participants

Fifty-seven younger adults (29 Americans and 28 Chinese)
and 55 older adults (27 Americans and 28 Chinese) participated
in this experiment. The younger American adults were under-
graduate students (15 male, 14 female) attending the University of
Michigan. Older American adults were community dwelling res-
idents (13 male, 14 female) of Washtenaw County, Michigan.
Younger Chinese adults were undergraduate students (14 male, 14
female) attending universities in Beijing, and older Chinese adults
were community dwelling residents (13 male, 15 female) in Bei-
jing, China. All participants received payment for their participa-
tion in the experiment.

Details about the sample are presented in table 1. In general,
there was more difference in the sample between ages than be-
tween cultures. American old participants were on the average
slightly older than old Chinese participants, F(1, 109) = 29.29, p <
0.001. Older adult participants completed more years of formal
education than younger adults, F(1, 99) = 37.56, p = < 0.001. All
participants rated their general health as being slightly better
than average (greater than 3 on a 5-point scale).
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Table 1. Demographic profiles of younger and older American and Chinese groups

Culture Age group  Age, years Education, years ~ Health status® Dot matching
mean SD mean SD mean SD mean SD

Experiment 1

American younger 20.04 1.43 14.00 1.48 3.41 0.82 13.76 3.30
older 70.41 5.34 15.57 3.25 3.48 0.94 8.41 422

Chinese younger 19.07 0.78 13.00 0.93 3.43 0.69 14.89 3.41
older 65.25 1.97 16.33 1.94 3.46 0.58 8.46 3.32

Experiment 2

American younger 18.84 0.80 13.77 1.07 3.81 0.75 14.35 2.77
older 67.04 4.37 14.83 3.77 3.77 0.76 12.15 4.27

Chinese younger 19.31 1.32 12.92 0.89 3.69 0.68 17.23 2.45
older 64.32 3.27 16.15 1.54 3.54 0.64 14.86 2.85

* Health status was assessed on a 5-point scale (1 = much worse than average; 2 = worse than average;
3 = average; 4 = better than average; 5 = much better than average).

Materials

Fact Statements

General fact statements were taken from an encyclopedia, the
New York Times 2001 Almanac [18], and the Trivial Pursuit Ge-
nus 5 game [19]. They were translated into the Chinese Mandarin
language by two bilingual speakers. Only facts where the transla-
tions converged were selected. We presented 200 of these state-
ments to a sample (not shown in table 1) of 60 younger and older
Chinese and American adults, whose age ranges were similar to
participants in our current study. Participants rated how familiar
each statement was to them on a five-point scale with endpoints
of ‘1 - I definitely do not know this item’ to ‘5 - I definitely know
this item’. After collecting the familiarity ratings of these 200
statements, we chose 96 statements for inclusion as stimuli in ex-
periments 1 and 2 that had mean familiarity ratings of 2.0 to 4.0
and which did not significantly differ in ratings as a function of
culture or the interaction of culture with age group (p > 0.10).
Examples of statements included are ‘Bats are the only mammals
capable of flying’ and “The world’s most used metal is aluminum’.
Half of the statements were randomly assigned for presentation
on a videotape, and the other half of the statements were used as
distracters for the item recognition test in experiment 2.

Videos

Four different versions of a video tape, each containing the
same 48 spoken facts, were developed for experiment 1 — two for
the Chinese sample and two for the American sample. Within
each culture, the two videos differed only in the random order in
which the facts were presented. Between cultures, the American
and Chinese videos were equivalent in all regards with respect to
fact content, order, and pacing, but the speakers and languages
were different. The American videos included four European
American speakers and the Chinese videos included four Chinese
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speakers. The speakers represented both ages and gender (young
male, young female, old male, old female). The young speakers’
ages ranged from 21 to 23 years, and older speakers’ ages ranged
from 59 to 70 years. Although it would be ideal to have identical
faces across the two cultures, after extensive discussion and re-
search, we determined that there was sufficient evidence that in-
dividuals have difficulty recognizing different-race faces [20-22].
We decided that using different speakers between cultures, but
maintaining cultural mapping of speaker to participant across
cultures, better tested the hypotheses of interest.

Each speaker read 12 statements. Speakers and statements on
the videos were pseudo-randomly ordered, with the restriction
that each speaker would only present two statements successively.
There was a seven second interval between statements.

Item and Source Recognition Test

To test binding of target to context, a questionnaire was devel-
oped containing the same 48 acquisition statements reordered
with the constraint that no statement from the same speaker was
presented more than thrice in succession, and no statements were
successive in the original video participants watched. Partici-
pants read each statement and determined which speaker pre-
sented the statement. The pictures of the four speakers were avail-
able on a sheet as reference for the participants.

Procedure

At acquisition, participants viewed a video in their own lan-
guage. In order to ensure that participants processed the meaning
of the statements, they were told that the experimenters were in-
terested in how familiar the participant was with each statement
before he or she heard it in the video. Participants were instructed
to rate the familiarity of each of the statements and were not
warned that a source memory task would follow.

After viewing the video, participants completed the source
memory task to measure binding abilities. Participants were
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asked to read each statement and to try to remember who of the
four speakers said the statement. The test was self-paced.

Following the source task, participants also completed the Dot
Matching task, which is a speed of processing task similar to the
Digits-Symbol task [23]. This task requires participants to com-
pare a dot pattern against key figures and to check ‘yes’ if the tar-
get pattern matches the key and ‘no’ if it does not. This task was
designed to be culturally unbiased for Chinese and American
samples.

In addition, participants performed a simple free recall task to
assess overall memory ability. Twenty-four pictures from the
Snodgrass and Vanderwart [24] picture set were selected as stim-
uli. These pictures were normed on alarge American and Chinese
sample and had equal familiarity to both Chinese and American
young and older adults [25]. The pictures were presented on slides
for five seconds each. Blank slides were shown for one second be-
tween the slides. After encoding, participants engaged in a 1-min
distractor task, and then were asked to recall the names of the
pictures in any order they preferred. The free recall task was used
to assess whether particular groups have generally better memory
recall abilities than other groups.

Results and Discussion

Dot Matching Performance and Free Recall of Pictures

These control tasks were used primarily as covariates
in the source memory analysis. ANOVA tests with Age
and Culture on the variables indicated that younger
participants correctly matched more patterns in the
Dot Matching task than older adults, F(1, 108) = 78.74,
MSE = 12.33, p < 0.001 (table 1). No other effects were
significant. A similar analysis on the free recall data in-
dicated that younger participants reported more names
of pictures correctly in the free recall task than older
adults (Ms = 17.02 vs. 13.49), F(1, 108) = 26.50, MSE =
13.32, p < 0.001. The effect of culture on recall was mar-
ginal with Chinese participants remembering more pic-
tures than the Americans, F(1, 108) = 3.89, MSE = 13.32,
p = 0.051. No interaction effect between culture and age
was revealed.

Source Memory

Source memory scores of participants were computed
as the proportion of statements correctly attributed to a
source divided by the total number of statements studied,
which is 48. Young and old Chinese scored means of 0.67
(SD=0.14) and 0.43 (SD =0.14), respectively, while young
and old Americans had means of 0.65 (SD = 0.13) and
0.43 (SD =0.14). A Culture X Age Group ANOVA on the
proportions revealed only a significant main effect of
Age. Across the two cultures, younger participants iden-
tified proportionately more correct sources for the items
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than older adults, F (1, 108) = 78.31, MSE = 0.02, p< 0.001,
mean of 0.66 (SD = 0.14) for young versus 0.43 (SD = 0.14)
for old. There was no main effect of Culture (F < 1) nor
was there an interaction effect of Culture and Age (F<1).
Covarying source memory scores with participants’ fa-
miliarity ratings of the statements did not reveal any dif-
ferences in the patterns of results, nor did covarying
source memory scores with participants’ free recall
scores. (Dot Matching was not used as a covariate since
the sample was expected to differ in this measure as a
function of age.)

We also conducted an ANOVA to assess whether gen-
der of subject, gender of speaker or age of speaker inter-
acted with the variables of interest. This ANOVA includ-
ed age of participant, gender of participant, and culture
asbetween group variables; and speaker as a within group
variable. Only the Speaker main effect was significant,
F(3, 312) = 11.56, MSE = 0.02, p < 0.001. This occurred
because, for both cultures, performance was worst for the
young male speaker. We hypothesized that this was due
to the fact that the young male was always presented in
the lower righthand corner (ina2 X 2 block of the speak-
ers’ faces) on the recognition key (reference guide). In
experiment 2, we presented four versions of recognition
keys with a different face order, and there was no effect of
speaker.

Finally, because we found no evidence of binding dif-
ferences as a function of culture, we conducted two more
analyses to tests alternative hypothesis about binding and
source memory. In particular, it might be possible to ex-
pect that Chinese and Americans remember different as-
pects of source. Chinese may have better memory about
which group the speakers are associated with, that is gen-
der group or age group, because of the group-focused na-
ture of Chinese culture.

The findings in this experiment are straightforward.
Younger adults were better in correctly attributing a state-
ment to its source (speaker) than older adults. No differ-
ence was found in source memory scores between the two
cultures. The data suggest that the process of binding an
arbitrary fact to an arbitrary source is fundamentally the
same between the two cultures. Because this experiment
focused only on memory for source, it seemed possible
that perhaps binding operations might differ between
cultures only for items where the target was remembered,
and there was no measure of target memory in experi-
ment 1. To determine if cultural differences might emerge
when we examined binding operations only for remem-
bered items, we conducted a second experiment. In ex-
periment 2, a procedure was used that allowed an assess-
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ment of binding operations only for remembered targets,
rather than for every fact. This new experiment addresses
the possibility that cultural differences will only emerge
when the identity of an item is remembered. If Asians au-
tomatically bind and Americans do not, one would expect
if an item is correctly recognized, Asians will be more
likely than Americans to encode the source with it.

Experiment 2

A procedure was adopted that commonly has been
used to study memory for context [8, 9, 26]. The encoding
procedure was similar to experiment 1, but after the en-
codinglist was presented, participants were given a mem-
ory test, which included targets and foils. Participants
performed a recognition task of items. When an item was
positively identified as a study item, participants recalled
its source. If the two cultural groups in each age group
performed equally well on item memory tests and have
similar levels of source memory, this would confirm the
results of experiment 1, using a more stringent test of
binding operations.

Method

Participants

52 younger adults (26 Americans and 26 Chinese) and 54 old-
er adults (26 Americans and 28 Chinese) participated in this ex-
periment. The procedure for recruiting the participants was sim-
ilar to thatin study 1. Young Americans, however, received partial
course credit for participation in the experiment. None of the
participants in this experiment was also a participant in experi-
ment 1.

The characteristics of the participants are presented in table 1
and are generally similar to the participants studied in experi-
ment 1. Older American adults were slightly older than older Chi-
nese adults, F(1, 98) = 8.24, MSE = 7.84, p = 0.005. Older adults
completed more years of formal education, F (1, 98) = 26.97, MSE
= 4.32, p < 0.001, with older Chinese adults having the highest
mean number of years of formal education than the other groups,
F(1,98) = 6.92, MSE = 4.32, p = 0.01. Self-reported health status
was also comparable among the four groups of participants.

Materials

The same study and test materials from experiment 1 were
used, except for the source recognition test.

Item and Source Recognition Test
The source recognition test was modified to permit an assess-
ment of participants’ memories for the items. The item and source
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identification test consisted of 96 randomized statements, 48 tar-
gets and 48 lures. There were four different versions of the refer-
ence sheets of speakers, randomly assigned across subjects, so that
each speaker appeared in different order in each version of the
reference sheets. We note that the same 48 items always served as
targets and target/lure identity was not counterbalanced due to
the large investment in preparing video tapes with different
speakers.

Procedure

Similar to experiment 1, participants viewed a video during
acquisition. Participants were instructed to rate how familiar the
statements presented on the video were, but were not told that
they would be given an item and source recognition test later.

In the next 15 min, they completed filler tasks including the
Dot Matching task. Each of the participants also randomly re-
ceived one of the four versions of the reference guide to speakers
and a copy of the item and source identification test. Participants
were requested to judge whether each of the statements occurred
in the video they had just seen or not. If they agreed that the state-
ment was presented in the video, participants were instructed to
circle “Yes’ and circle which speaker said the statement. Other-
wise, participants should circle ‘No’.

Following the item and source identification task, the picto-
rial free recall task was administered.

Results and Discussion

Dot Matching Performance and Free Recall

For the Dot Matching, younger participants correctly
matched more patterns than older adults, F(1, 102) =
125.28, MSE=6.82,p<0.001. Americans overall matched
more patterns correctly than the Chinese groups, F(1,
102) = 8.17, MSE = 6.82, p = 0.005, but the interaction was
not significant. On free recall of pictures, there were main
effects of age, F (1, 102) = 22.35, MSE = 11.74, p < 0.001
and culture, F(1, 102) = 8.39, MSE = 11.74, p < 0.005; no
interaction of age and culture was found. Younger par-
ticipants recalled more pictures correctly than the older
groups (Ms = 16.65 vs. 13.56). Chinese participants also
recalled more picture items than American participants
(Ms = 16.0 vs. 14.11).

Item and Source Memory

For each participant, hits and false alarms for item rec-
ognition were used to calculate a d-prime (d') score for
item memory. A 2 X 2 ANOVA with Culture and Age as
between group variables on the d' values revealed main
effects of Age, F(1, 102) = 33.07, MSE = 0.42, p < 0.001,
and Culture, F(1, 102) = 21.78, MSE = 0.42, p < 0.001. As
shown in table 2, younger adults remembered more items
than older adults, and Americans remembered more than
Chinese. In addition, there was a significant interaction
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Table 2. Means (and SDs) of hit, false

alarm, d' and source identification scores ~ Culture Agegroup  Hits False alarms ' Source
for Experiment 2 identification
American younger 0.98 (0.03) 0.003 (0.01) 4.63(0.48) 0.62(0.14)
older 0.94 (0.05) 0.005 (0.01) 4.22(0.52) 0.39 (0.15)
Chinese younger 0.97 (0.03) 0.009 (0.01) 4.35(0.58)  0.56 (0.15)
older 0.89 (0.08) 0.05 (0.06) 3.31(0.91) 0.40 (0.15)

of Age with Culture, F(1, 102) = 6.21, MSE = 0.42, p =
0.014, which occurred because all groups but the old Chi-
nese were close to ceiling in fact recognition. Covarying
the d' values with familiarity ratings or free recall scores
yielded the same pattern of results produced by the 2 X
2 (Culture x Age) ANOVA.

Source memory results are presented in table 2. A
source identification score was calculated in the follow-
ing manner. For items that a participant correctly recog-
nized, a conditional probability for source memory was
calculated by dividing the number of correct source re-
sponses by the total number of correct item responses. An
analysis of variance of the source identification scores
yielded a main effect of Age such that younger partici-
pants had higher source identification scores than older
participants, F(1, 102) = 46.76, MSE = 0.02, p < 0.001, but
no culture effect (F < 1) nor any interaction effect be-
tween age and culture. The results did not change after
covarying the responses with familiarity ratings or free
recall scores of participants. An analysis of the source
identification scores that added gender of participantand
speaker type yielded no additional significant effects. Fi-
nally, two more analyses were conducted that were more
liberal in the assessment of correct source identification,
as in experiment 1. When an analysis was conducted on
accuracy scores when an item was scored as correct if the
correct age group of the speaker was reported, the only
significant effect was a main effect of Age, F(1, 102) =
58.88, MSE = 23.57, p < 0.001, that occurred because
younger participants performed better than older par-
ticipants. Similarly, when an item was scored as correct if
the correct gender of the speaker was recognized, a main
effect of Age also occurred, F(1,97) = 55.80, MSE = 23.91,
p < 0.001.

Overall, the results suggest that age differences (i.e.
younger participants performing better) were consistent
on both item and source identification tasks and that
there are no culture differences in binding processes.
Culture failed to influence participants’ performance on
the source identification tasks, even when a liberal scor-
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ing criterion was used. Although the interaction of cul-
ture with age was apparent in item memory performance,
it was largely due to the slightly worse performance of
older Chinese adults, compared to other groups, in cor-
rectly identifying studied items. The interaction is not of
great concern for three reasons. First, we collected mea-
sures of speed of processing and free recall to character-
ize the sample, and there were only main effects of age,
with younger adults performing faster and having better
recall than old. Differences between old Americans and
Chinese did not differ suggesting that they were equiva-
lent on these measures of basic cognitive resource. Sec-
ond, although recognition of items was somewhat poor-
er for the old Chinese, source memory for remembered
items did not differ from the old Americans. Finally, the
poorer performance of the old Chinese might be inter-
preted to suggest that they recalled source as well as old
Americans, but at the expense of decreased item infor-
mation. This finding is counter to the hypothesis that
older Chinese might be better able to bind target to con-
text than older Americans due to a cultural proclivity to
process contextual information. One caveat about the
present results is that item memory was near ceiling, al-
though context memory was well below ceiling. It may
be the case that on a task where the items were more dif-
ficult to remember, context would play an integral role
in recalling information and cultural differences might
emerge. The data from this study, however, suggest
equivalent binding as a function of culture, in accord
with the results of experiment 1, which yielded the same
conclusion.

General Discussion

The study makes two important points. First, there is
clear evidence that binding processes operate similarly in
cultures that are hypothesized to process context differ-
ently. Second, there is evidence that age differences in
binding processes are the same across cultures.
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The finding that there were equivalent age differences
in source memory in both cultures across two experi-
ments suggests that decreased memory of context is char-
acteristic of cognitive aging across cultures and may rep-
resent a fundamental neurobiological signature of cogni-
tiveaging. It seems important to consider the implications
of this finding by conducting future research that has, on
one the hand, greater specificity, and on the other hand,
more breadth. With respect to breadth, it will become
important to know at what level of analysis age or culture
trajectories appear. It may be the case that each culture
will prove to be more facilitated if binding tasks are bi-
ased toward the culture’s views of the individual. For ex-
ample, given the Western emphasis on individualism,
one might expect that if subjects were required to judge
intelligence, effects similar to that observed by Rahhal et
al. [27], where judgment of character improved source
memory in older adults, would occur for Americans but
not Asians. Similarly, older Americans might not be fa-
cilitated by judging how much ‘face’ or status a speaker
had, as this is a less salient dimension in Western com-
pared to Eastern cultures. Understanding the breadth
and depth of culture effects will be important in deter-
mining which aspects of cognitive aging are fundamental
and which are malleable.

In terms of becoming more specific about mechanisms
underlying cultural differences, neuroimaging research
can reveal similarities and differences in neural mecha-
nisms that underlie cognitive performance across cul-
tures, as suggested by Park and Gutchess [4]. Recently,
Gutchess et al. [28],in an fMRI study, reported that young
Americans showed more engagement of object processing
areas (middle temporal gyrus and superior parietal gyrus)
when judging complex scenes, compared to young East
Asians. This finding support arguments by Masuda and
Nisbett [17] that East Asians are more sensitive to contex-
tual information than Americans. At the same time, the
present data suggest that young and old adults showed
equivalent sensitivity to context. The difference between
the present findings and those of Masuda and Nisbett [17]
and Gutchess et al. [28] is that in the latter studies, the
stimuli always involved a meaningful object presented
against a complex background scene, so that the target
was intimately bound to the context. In the present study,
arbitrary speakers were bound to arbitrary facts, so there
was no meaningful context for the performance of the
binding operation and the same context was used for
many items. It may be the case that when a complex con-
text is stripped away from stimuli, binding operations are
very similar across cultures. The present work certainly
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suggests that this is the case, although studies that system-
atically manipulate these variables are needed.

It is worthwhile to comment, as well, on some of the
methodological issues associated with cultural work on
aging, as more researchers are likely to direct their atten-
tion to this issue [29]. First, sampling is immensely chal-
lenging and it is worthwhile to carefully characterize the
sample along multiple dimensions. Second, even beyond
sampling, the design of culturally sensitive and equiva-
lent stimuli is not easy [see 25, 30 for normed stimuli]. In
the present study, it was a difficult decision as to whether
to try and present stimuli that used speakers of multiple
races that were superficially equivalent, or to use cultur-
ally invariant speakers that differed across cultures. We
opted to use different speakers between cultures because
we believed that the image of Westerners speaking Chi-
nese would be much more novel to Chinese subjects than
Chinese speaking English would be to American partici-
pants. Fortunately, the present results are interpretable
(equivalent age differences within cultures), but other
patterns of results would have been more problematic.
There is a greater amount of risk inherent in cross-cul-
tural research results being uninterpretable compared to
within-culture research on aging. Nevertheless, we be-
lieve that a broader and more accurate view of cognitive
aging will only be obtained if research that departs from
standard Western cognitive aging samples is conducted.

In closing, the present work suggests that the neurobi-
ology of aging takes precedence over culture and that
poor source memory may indeed be a universal charac-
teristic of aging, as suggested by Johnson et al. [6] and
Hashtroudi et al. [26].
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