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ABSTRACT

Ageing typically leads to various memory deficits which results in older adults’ tendency to
remember more general information and rely on gist memory. The current study examined if
younger and older adults could remember which of two comparable grocery items (e.g., two
similar but different jams) was paired with a lower price (the “better buy”). Participants
studied lists of grocery items and their prices, in which the two items in each category were
presented consecutively (Experiment 1), or separated by intervening items (Experiment 2). At
test, participants were asked to identify the “better buy” and recall the price of both items.
There were negligible age-related differences for the “better buy” in Experiment 1, but age-
related differences were present in Experiment 2 when there were greater memory demands
involved in comparing the two items. Together, these findings suggest that when price
information of two items can be evaluated and compared within a short period of time, older
adults can form stable gist-based memory for prices, but that this is impaired with longer
delays. We relate the findings to age-related changes in the use of gist and verbatim memory
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when remembering prices, as well as the associative deficit account of cognitive ageing.

We often encounter vast amounts of numerical infor-
mation and need to retain portions of that information in
order to guide behaviour, such as when comparing
prices in order to make an informed purchase. While
prices are often important information and can be retained
in memory (e.g., Castel, 2005; Vanhuele, Laurent & Dreze,
2006), when shopping, people may spend only a short
amount of time processing price information, and this
information may be then quickly forgotten (Dickson &
Sawyer, 1990). Given that older adults have various deficits
in episodic and associative memory (Naveh-Benjamin,
2000), the ability to remember the costs of certain products
(or at least their relative price, compared to other brands of
the same item) may be especially impaired with age.
However, older adults may use forms of schematic
support to remember certain kinds of associations in
context (Hess, 2005; Umanath & Marsh, 2014). Older
adults can remember information that is related to pre-
viously learned semantic knowledge (e.g., Hess & Slaugh-
ter, 1990; see also Kan, Alexander, & Verfaellie, 2009) and
information that is consistent with relevant real-world con-
ditions (Hess, 2005). Castel (2005) found that older adults,
compared to younger adults, were equally able to remem-
ber market prices of grocery items (e.g., pickles $3.79), but
were impaired for unrealistic pairings (e.g. ice cream
$17.59), suggesting that prior knowledge, expectations,
and goals may have a substantial impact on older adults’
associative memory (see also Castel, McGillivray, &

Worden, 2013; Mohanty, Naveh-Benjamin, & Ratneshwar,
2016). However, in Castel (2005), age-related differences
in remembering gist regarding the prices was not impaired
in older adults, as both the younger and older adults could
recall that the ice cream was overpriced and the pickles
were priced at market value.

Older adults may rely more on gist-based memory (a
highly abstracted and semantically rich representation of
the past) relative to more specific verbatim memory
(memory for the exact sensory inputs of a given situation
in the past), while younger adults may rely on both in
different situations (e.g., Reder, Wible, & Martin, 1986).
Fuzzy-trace theory (Brainerd & Reyna, 2001) suggests
that, with age, the ability to retain verbatim information
deteriorates more quickly than the ability to retain gist
information (e.g., Schacter, Koutstaal, Johnson, Gross, &
Angell, 1997; Titcomb & Reyna, 1995; Tun, Wingfield,
Rosen, & Blanchard, 1998). Castel (2005) found that while
older adults often forgot the exact price of overpriced
items, they could remember the more general-level infor-
mation (e.g., that the ice cream was too expensive).
Although gist memory can be a useful way of remember-
ing information that cannot be recalled verbatim, it is
imperfect by nature, and can lead to errors (Reyna, 1995),
putting older adults at risk of confusing two similar items
in memory. Even so, gist-based memory allows for the
transfer of learning to new situations and to complex
forms of thought such as using analogies and drawing
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inferences based on the classification of events and objects
(e.g., Caplan & Schooler, 1990; Reder et al., 1986).

The ability to switch between gist recall and verbatim
recall is a critical function that has been referred to as “flex-
ible remembering” (Koutstaal, 2006). Koutstaal (2006) has
provided further evidence that older adults utilise gist-
based representations, and that the ability to switch
between these two forms of remembering is used by
younger adults more than older adults. This suggests that
gist-based processing may be a default mode of encoding
and retrieval by older adults, even though older adults can
and do encode details (Koutstaal, 2003; Light, La Voie, &
Kennison, 1995). Adams and colleagues (1991; Adams,
Smith, Nyquist, & Perlmutter, 1997) have shown that
older adults recall the gist of narrative text passages, as
well as more interpretative information (such as metapho-
ric meaning), whereas younger adults are better at recal-
ling specific details of the story. This pattern of results
suggests that older adults use different strategies than
their younger counterparts, especially in terms of the
abstraction and retrieval of information requiring a gist-
based understanding.

When encountering vast amounts of numerical infor-
mation, older adults might quickly break down verbatim
information to a more general, manageable gist-based
form, such as remembering that a new television costs
“about $1000”, rather than the more specific (and accurate)
price of $989. We seek to examine this in the context of
older and younger adults’ gist-based and verbatim, or
exact, memory for everyday grocery items, to determine
under what conditions participants can remember gist-
based associative information that could potentially allow
for more informed purchasing behaviour. While age-
related deficits in laboratory-based episodic memory
tasks are often present, there are important exceptions,
which suggest that not all types of memory decline uni-
formly in old age (Zacks & Hasher, 2006). Specifically,
while older adults typically show associative memory defi-
cits, under some conditions, there may in fact be benefits
of old age and use of schematic support or prior knowl-
edge when remembering more realistic information, such
as grocery items and prices (cf. Castel, 2005). At the theor-
etical level, while schematic support may help older adults’
episodic memory, there may be differential patterns of
support of item and associative information (cf. Mohanty
et al.,, 2016), and it is important to know how schematic
support might influence gist memory, sometimes in con-
trast to memory for more specific associative information
such as items and their exact prices.

In the current experiments, we investigated whether
older adults could pay attention to small price differences
between similar items, and if the delay between the pres-
entation of comparable items influenced the ability to
remember gist-based associative information. Participants
were asked to study various grocery items, keeping in
mind that it would be most important to remember the
item that cost less than a similar alternative. Building

upon prior work, we expected both age groups to recall
which item was less expensive due to reliance on gist
memory. As the task required comparisons between very
similar items (e.g., two types of yogurt), participants were
forced to first initially rely on exact memory represen-
tations of each item in order to determine the better
buy. It would not be helpful, for example, to recall that
yogurt was cheaper than cereal. It was important to main-
tain exact visual representations of similar items rather
than, for example, just remembering that yogurt was pre-
sented. When the two comparable items were presented
in close temporal proximity (one after the other), we
hypothesised that both younger and older adults may
effectively remember the cheaper of the two items (Exper-
iment 1). However, under conditions that did not facilitate
comparisons between similar items, such as when there
were intervening items (Experiment 2), we expected age-
related differences may emerge, or be more pronounced.
Building off of prior work (Castel, 2005), we wanted to
determine if older adults would form gist-based memory
for the “better buys” under conditions in which it was dif-
ficult to remember exact prices. Thus, unlike Castel
(2005), in which participants studied items and prices, in
the present task, participants had the dual goal of evaluat-
ing which of two items was less expensive, and also
attempting to remember the price of both items. In
addition, in the present study, we also selected a faster
presentation rate compared to Castel (2005) in order to
encourage participants to feel the need to selectively and
strategically remember the better buy, and not necessary
have sufficient time to accurately encode all of the exact
prices.

Experiment 1

In Experiment 1, participants viewed a list of various
grocery items and their associated prices. Participants
were asked to imagine that they were grocery shopping
and their objective was to purchase the lower priced
item in each category. They were informed that there
were two similar grocery items per category (e.g., two
different jams, two different jars of pasta sauce, etc.). The
two comparable items were presented consecutively (see
Figure 1(a)) in order to facilitate comparison. In addition
to remembering which item from each category had the
lower price, participants were asked to remember the
exact prices associated with each item. At test, participants
were shown all of the items in their corresponding pairs
(e.g., the two jams; see Figure 1(b)) and were asked to
identify which item was lower in price and to recall the
price of each item.

Presenting the two comparable items in close temporal
proximity (i.e.,, consecutively) may be representational of
an everyday shopping experience, and was designed to
facilitate the comparison of which item was less expensive
(such as when comparing two items that are on the same
shelf in a store). In addition, older adults may be able to
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Figure 1. (a) Example stimuli presented sequentially (i.e., similar products presented consecutively on individual slides as done during the study phase in
Experiment 1) with example prices associated with each item. (b) Example of one item in the test phase for Experiment 1.

engage in evaluative processing when the two items in
question appear in a shorter temporal sequence, reducing
memory demands during this time period. We hypoth-
esised that under these conditions, older adults could
engage in more efficient comparative and evaluative pro-
cessing of the two related items and this would lead to a
more stable gist-based memory for the item that was
lower in price, possibly leading to small or negligible age-
related differences in terms of memory for the better
buy. For the pairs of items that varied more widely in
price (by $1.50), we expected that gist memory would be
sufficient to determine which item was less expensive
(i.e., "about $3.00” versus “about $5.00"), while more
exact recall would be required when similar items differed
by a smaller amount ($0.50). We expected that although
older adults would show impairments in the recall of
exact prices, gist-based memory for which item was
lower in price would be less impaired with age, and this
would be most apparent for item pairs that differed
widely in price.

Methods

Participants

Twenty younger adults (M,ge =20.90 years, SD=2.63; 13
females and 7 males) and 20 older adults (M,ge =77.25
years, SD=7.65; 12 females and 8 males) participated in
the experiment. The younger adults were undergraduate

students at the University of California, Los Angeles and
participated for course credit. The older adults were from
the Los Angeles area and were paid $10 for each hour of
participation. All of the older adults reported to have
high school and/or university education levels (Myears of
education = 16.31 years, SD=1.78). All older adults were in
self-reported good health, lived independently in the com-
munity, and did not report taking any medication that
would influence cognitive performance.

Materials

Each participant viewed 24 colour photographs of
common grocery items and their associated market value
price. The size of the pictures was kept constant (approxi-
mately 4 x 4 inches) and the pictures were presented in
the centre of the computer screen for six seconds each.
Each item had a corresponding price, which appeared
directly above the picture in 44-point font. The 24 items
belonged to 12 different categories of items: bagged
salad, sandwich bread, butter, cereal, cookies, eggs, jam,
milk, orange juice, pasta sauce, waffles, and yogurt. None
of the grocery items were identical; rather, there were
two similar items for each category, and all of the prices
were unique. In six of the pairs, the price varied by a
small amount ($0.50), and in the other six pairs, the price
varied by a large amount ($1.50). The participants were
not told that some pairs of items differed more or less in
price. During the test phase, each pair of similar items
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appeared side by side in a random order and position (left
or right) on each slide. An example of selected stimuli and
presentation are shown in Figure 1(a), and an example of
the testing phase is shown in Figure 1(b).

Procedure

Participants were seated in front of a computer and were
asked to imagine that they were shopping for groceries
and the objective was to remember the lower priced
item in each category. Participants were told that there
were a total of 24 individual items that fell into 12 different
categories. Participants were aware that there were two
similar grocery items in each category, and that they
would be presented one after the other. The two similar
items in each category were visually distinguishable and
differed in price by a large or small amount. After the
study phase, the experimenter briefly explained the test
instructions. At test, participants were shown 12 slides in
a random order. Each test slide consisted of one pair of
similar items and participants were instructed to indicate
which of the two items had the lower price. If the partici-
pant could not remember which item had a lower price,
he or she was asked to make a guess. The participant
was then asked to recall the exact prices of both items or
to make a guess if he or she could not remember. All
responses were made verbally and recorded by the
experimenter.

Results and discussion

The number of lower priced items correctly identified in a
pair of similar items (12 pairs total) for younger and older
adults are presented in Figure 2. A 2 (younger versus
older adults)x2 (small versus large price difference)
mixed ANOVA was conducted and revealed that, overall,
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Figure 2. Mean number of less-expensive items (“better buys”) recalled by
younger and older adults when there was a small or large difference in price
between the two comparable items in Experiment 1, in which comparable
items were presented in a sequential order. Error bars represent 95% confi-
dence intervals.

older adults’ performance was comparable to younger
adults in recall of which item was the “better buy” (M=
9.60, SD=1.73 and M=8.65, SD=1.87, respectively), F(1,
38)=2.78, MSE=1.62, p=.10, n>=.07. There was no
main effect of price difference, such that the proportion
of items recalled when the difference in price was large
was similar to when it was small (M =4.75, SD=1.08 and
M =438, SD=1.23, respectively), F(1, 38)=2.79, MSE =
1.01, p=.10, n* = .07. Additionally, there was no significant
interaction between price difference and age, F< 1. In
terms of exact recall of prices for each item (see Table 1),
there was no effect of price difference, F(1, 38)=2.78,
MSE =0.88, p=.10, n>=.07, and no interaction between
age group and price difference, F < 1. There was an effect
of age on exact price recall, such that younger adults
remembered more exact prices than older adults, F(1,
38) =6.79, MSE = 2.95, p = .01, n? = .15. However, all partici-
pants struggled on the exact recall of prices, possibly
because they were more engaged in remembering which
item was less expensive, and not encoding the exact
price, or not retaining the exact price information for the
later memory test.

Experiment 2

In Experiment 1, in which the comparable items were pre-
sented in close temporal succession, age-related differ-
ences in memory for the better buy were minimal. This
may be due to processes that facilitated the comparison
of the two items, such that participants did not have to
retain the price of the first item in memory for a long
period of time in order to compare it to the other item
and decide which was less expensive. In Experiment 2,
we used a randomised presentation, such that the two
comparable items were not presented in close temporal
succession. This was expected to create greater task
demands that involved having to compare products and
prices, and holding information in working memory for a
substantial period, at least until the presentation of the
other comparable item. To examine this issue, we used a
similar procedure to Experiment 1 with one critical differ-
ence. Unlike Experiment 1, in which items from the same
category were presented consecutively, in Experiment 2,
the presentation of the two similar items was spaced
apart in time, with intervening items appearing between
the presentations of the two comparable items (see
Figure 3(a)). Under these conditions, we hypothesised
that younger adults would show better memory for
which item was lower in price relative to older adults.

Method

Participants

Twenty younger adults (Mage =21.25 years, SD=2.22; 17
females and 3 males) and 20 older adults (M,ge =73.80
years, SD =8.60; 14 females and 6 males) participated in
the experiment. The younger adults were undergraduate
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Table 1. Mean number (and standard deviations) of the exact prices older
and younger adults correctly recalled in Experiment 1 (sequential
presentation of grocery items) and Experiment 2 (random presentation of
similar grocery items).

Younger
adults Older adults

M SD M SD

Experiment 1 (sequential presentation) 3.75 2.86 2.25 2.12
Experiment 2 (random presentation) 3.30 2.18 2.95 2.24

students at the University of California, Los Angeles and
participated for course credit. The older adults were from
the Los Angeles area, were paid $10 for each hour of par-
ticipation, and reported to have high school and/or univer-
sity education levels (Myears of education = 16.17, SD=2.51).
All older adults were in self-reported good health, lived
independently in the community, and did not report
taking any medication that would influence cognitive per-
formance. None of the participants had participated in
Experiment 1.

Materials and procedure

The materials and procedure were identical to that of
Experiment 1, but rather than presenting comparable
items from the same category (e.g. the two types of
orange juice) consecutively, the two items were presented
in a randomised order, such that two items were never pre-
sented in close succession. There were always at least two
intervening items separating the pairs of similar grocery
items (the magnitude of temporal separation lacked mean-
ingful effects). As in Experiment 1, all item pairs were tested
in different randomised order, and participants had to
identify the less-expensive item and also recall (or make
their best guess of) the prices of the two items before
advancing to the next recall trial. See Figure 3(a) and (b)
for example study and test items.

Results and discussion

The number of lower priced items identified correctly for
younger and older adults are presented in Figure 4. A 2
(younger versus older participants) x 2 (small versus large
price difference) mixed ANOVA was conducted and
revealed an effect of age on recall accuracy. Overall,
older adults recalled fewer items correctly than younger
adults (M=7.50, SD=1.63 and M =8.75, SD = 1.65, respect-
ively), F(1,38) =5.78, MSE = 1.35, p =.02, n2 =.13.There was
also a potential trend of price difference, such that the
number of cheaper items recalled was greater when the
difference in price between competing items was large
($1.50) than when it was small ($0.50) (M =4.33, SD = 1.40
and M =3.80, SD =.99, respectively), F(1, 38) =3.74, MSE
=147, p=.06, n2= .09. For verbatim recall of prices, there
was no effect of price difference, F(1, 38)=1.22, MSE =
1.24, p =28, n2 =.03 (see Table 1). There was no significant
interaction between age and price difference, F< 1,and no
effect of age group on exact price recall accuracy, F< 1. As
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in Experiment 1, it is important to note that all participants
struggled on this task, again likely because they were more
focused on retaining the better buy information, and
perhaps “discarded” or soon forgot the exact prices after
they initially encoded and compared them with the other
item in question.

Participants were forced to hold items in memory
before they had a chance to compare the first item with
another similar item. At that point, the existing memory
trace had to be updated to include which item was less
expensive. Older adults made more mistakes than
younger adults when deciding which item had the lower
price, which suggests that the ability to hold each item in
working memory for a period of time (i.e., for at least two
intervening items) declines with age. The trend of price
difference on recall accuracy of the less-expensive item
suggests that participants are sensitive to higher and
lower “savings” associated with a pair of items, and remem-
ber pairs of items with the larger price difference. Also,
pairs that are separated by larger price differences may
support the use of more gist-based processing than pairs
with smaller price differences - for example, if one brand
of orange juice cost $4.49 and the other cost $2.99, partici-
pants could use gist-based memory to remember that they
cost “about $4.00” and “about $3.00". However, if the two
juices cost $2.99 and $3.49, they could both be estimated
to cost “about 3.00”, decreasing the advantage of gist-
based remembering. Additionally, the age equivalence in
recall of exact prices may be due to a floor effect: very
few exact prices were recalled, suggesting that younger
and older participants may have prioritised gist-based
price information to facilitate making comparisons. Alter-
natively, participants may only have kept an item’s exact
price in a working memory buffer until presented with its
alternative in order to determine which item was the
“better buy”.

An ANOVA was conducted to examine how the effect of
presentation method in Experiment 1 and Experiment 2 (i.e.,
sequential presentation of similar items versus random
presentation) may differentially affect performance across
age. This 2 (random/interleaved versus sequential presen-
tation) X 2 (younger versus older adults) x 2 (large versus
small price difference) mixed ANOVA revealed a two-way
interaction between age group and presentation method
(sequential or random), F(1, 76) =8.13, MSE=1.49, p =.01,
n?=.09. As shown in Figure 5, older adults recalled infor-
mation presented sequentially with higher accuracy than
information presented randomly (F(1, 38) = 15.55, p <.001,
n*=.29; M=9.60 items, SD =1.73, and M =7.50 items, SD
= 1.64, respectively). There was no main effect of sequential
versus random presentation on younger adults’ recall, F < 1
(M=8.65 items, SD=1.87, and M=8.75 items, SD = 1.65,
respectively). There was a significant main effect of price
difference, such that gist-based recall for information associ-
ated with large price differences was remembered more
accurately, F(1, 76)=6.53, MSE=1.24, p=.01 n%=.08.
There were no significant interactions between the size of
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Figure 3. (a) Example stimuli presented randomly (i.e., similar products not presented consecutively) on individual slides with example prices associated with
each item (as in Experiment 2). (b) Example of one item in the test phase for Experiment 2.

price difference and age group, F < 1, or the size of price
difference and presentation method, F < 1; there was also
no significant three-way interaction between size of price
difference, age group, and presentation method, F< 1.
The significant interaction between presentation
method and age group when comparing gist-based
recall from Experiment 1 and Experiment 2 suggests that
random and consecutive presentation of the prices of
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Figure 4. Mean number of less-expensive items (“better buys”) recalled by
younger and older adults when there was either a small or large difference in
price between the two comparable items in Experiment 2, in which items
were presented in a random order. Error bars represent 95% confidence
intervals.

similar grocery items affects younger and older partici-
pants’ gist-based memory differently (although a larger
sample would further address issues related to power).
While younger adults recalled grocery price information
with relatively high accuracy regardless of presentation
method, older adults were particularly affected by presen-
tation method, displaying greater memory accuracy in
Experiment 1 (sequential presentation) compared to
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Figure 5. Mean number of less-expensive items (“better buys”, collapsed
across price difference) recalled by younger and older adults in Experiment
1 (sequential presentation) and Experiment 2 (random presentation). Error
bars represent 95% confidence intervals.
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lower memory accuracy in Experiment 2 (random presen-
tation). Thus, it may be that the older adults’ benefit from
sequential presentation led to comparable performance
to younger adults in Experiment 1.

General discussion

The present study investigated the effects of reliance on
gist memory when recalling information about similar
and comparable grocery items. Taken together, the two
experiments provide insight into the conditions under
which younger and older adults remember which of two
similar items is a “better buy”. These findings have theoreti-
cal implications in terms of age-related differences and
similarities in associative memory and the role of schematic
support, specifically in outlining how gist memory may be
influenced by schemas and goals of remembering better
buy items (but not necessarily their prices) when given
limited time to study information. In addition, there are
practical implications regarding how ageing influences
comparative shopping and consumer behaviour, as, com-
pared to younger adults, older adults’ memory appears
to benefit only when prices are presented in a manner
that facilitates direct comparison.

In the present study, we found that there are some situ-
ations in which older adults’ reliance on gist memory is not
detrimental to performance. As shown in Experiment 1,
when similar information is presented in close temporal
proximity, it is easier to remember the differences
between items. It is also possible that participants utilised
their schematic knowledge of grocery shopping to remem-
ber price comparisons since similar items are placed
together in typical shopping scenarios. A small difference
in price versus a large difference in price did not seem to
affect the performance of either younger adults or older
adults, as it was easy to quickly distinguish which item
was less expensive, and then just remember this item. Fur-
thermore, the overall age differences in memory perform-
ance were minimal and cannot be attributed to ceiling
effects. In fact, older adults correctly identified more
target items than their younger counterparts (M=9.60
and M=8.65, respectively), though this difference was
not significant.

It appears that large differences in price are only helpful
in identifying the less-expensive item when similar items
are not presented consecutively. Perhaps, if the difference
in price was exaggerated even more for the large differ-
ence condition (greater than $1.50) and the difference in
price for the small difference condition was even smaller
(less than $0.50), the effects of the price difference manipu-
lation would be more observable. However, both age
groups in Experiment 2 were sensitive to the values of
the items, in that they did respond with higher prices
when recalling the price of items that were originally
more expensive, and lower prices when recalling the
less-expensive items, perhaps suggesting gist-based reten-
tion of value is maintained in older adults, despite deficits
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in recall of the exact prices (cf. Reder et al,, 1986; Reyna &
Brainerd, 1992; Tun et al., 1998; see also Kan et al., 2009).
When the conditions are more representative of a typical
shopping experience, older adults are able to overcome
the deficit present in Experiment 2 by relying more on
gist-based memory and schematic support (and less on
working memory), and Experiment 1 may better simulate
typical real-world conditions.

It may also be the case that older adults were aware of
the difficulty in remembering all of the exact prices, so they
selectively focused on remembering only the less-expens-
ive items, thus reducing their memory load by half of the
items, and enhancing memory for only the better buys.
Anecdotally, several older participants said during encod-
ing that they stopped trying to remember the exact
prices as it was very difficult, and they wanted to focus
on which items were the better buy. Some research has
shown that in younger adults, price recall accuracy is
related to consumer self-report of price-comparison
activity (Le Boutillier, Le Boutillier, & Neslin, 1994), and
this process may then facilitate remembering better buy
items, and making the exact price less relevant. One
could argue that once a purchase decision is made,
remembering the price is no longer relevant information.
Thus, one possibility may be that given inhibitory deficits
(Zacks & Hasher, 2006), older adults still encode prices
despite this information not being relevant to their goal.
However, given the relatively fast presentation rate, older
adults may have been forced or encouraged to limit their
attention to the better buy item, at the expense of encod-
ing the prices of all items. Further research is needed to
more directly examine if inhibitory deficits may lead to
encoding of less relevant prices, perhaps at the implicit
level, or if older adults can overcome any such deficits by
strategically encoding only relevant prices that are consist-
ent with their goals (cf. Castel, 2008).

While older adults performed more accurately in Exper-
iment 1 compared to Experiment 2, younger adults gained
no benefits in gist-based recall from sequential presen-
tation of similar items, possibly because they did not
employ any selective strategies. However, in both exper-
iments, participants in both age groups struggled in recal-
ling the exact price information for each item (with some
participants in both groups not recalling any exact prices
correctly). Although this is in contrast to prior work by
Castel (2005), some important differences were present
in the current paradigm: participants had relatively
limited study time (six seconds) to encode prices and the
better buy (compared to 10s for each item in Castel,
2005), participants had a larger number of item prices to
remember, not all prices ended in the digit 9, and their
goals were to remember the better buys and the prices,
as opposed to just the exact prices. Thus, under the
present conditions that involve limited study time, the
dual goals of remembering exact prices and better buys,
and the potential for interference from similar prices and
comparable items, it appears that recalling the exact
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prices can be very difficult for both younger and older
adults.

Although older adults typically benefit from schematic
support, there may be differential patterns of support for
item and associative information (cf. Mohanty et al.,
2016). This may also be influenced by the manner in
which people process numerical information and
numeric competencies (Peters & Bjalkebring, 2015). In the
present study, older adults may have been particularly dis-
advantaged by the fast presentation rate, consistent with
work on general slowing of memory processes in old age
(Salthouse, 1996). This could lead to impairments in associ-
ative memory, but the schematic support provided a boost
in terms of remembering the better buy item, perhaps at
the cost of remembering more precise associations for
the prices.

In general, people are likely highly familiar with the
incentive to pay attention to the prices of items and
remember which items had lower prices; this appears to
be maintained in old age, as older adults may have prior
task success when remembering things such as which
store has lower prices (Geraci & Miller, 2013). This may rep-
resent a compensatory strategy on the part of the older
adults (e.g., West, 1996) to focus on general information,
and may represent a form of memory that is spared in
older adults (Zacks & Hasher, 2005). Given that older
adults have less accurate verbatim memory and lower pro-
cessing capacity, they may have directed less attention to
encoding exact prices. Due to younger adults’ higher pro-
cessing capacity, they may have more easily and accurately
encoded the exact price information and the “better buy”
information simultaneously.

The present research examined the comparison of two
similar products and associated prices, but remembering
sale price information may be more complex, and could
also involve an emotional component. People may also
better remember sale prices for items they buy often and
feel are important to find at reduced prices. In addition, it
may be that older adults seek to focus on gains (see also
Castel et al., 2016), in terms of saving money, leading to pri-
ority processing of sale prices. It is important to note that,
in situations outside of a grocery store, similar information
may not be presented consecutively (e.g., when comparing
the prices of identical items across two stores or price com-
paring while shopping online). When this occurs, compari-
son of prices and benefits must be made even when
information has been presented hours or days apart,
such as when considering different options for life insur-
ance or bids for a roof repair. Older adults may also remem-
ber the first instance that a price is presented, but have
difficulty encoding later similar prices of similar items or
bids, due to the build-up of proactive interference (cf.
Lustig, May, & Hasher, 2001). In this type of situation,
older adults may struggle more to weigh their options
and choose the “better buy”, but may succeed if the
options are presented simultaneously, or organised in a
way that facilitates sequential comparison. There may

also be costs involved in retaining gist-based information,
such as remembering a credit card bill as being “about
$500”, when in fact one could later be overbilled if the
exact price was inaccurate. Further investigation is
needed to determine whether or not participants see the
possible issues (both benefits and costs) that may accom-
pany relying on gist in situations in which the smallest
details may have a large impact on final results, and/or if
older adults simply feel that sometimes small details are
not as critical to remember, relative to gist-based
information.

Acknowledgements

We thank the following people who helped with data collection: Israel
Gonzales, Alex Goodman, lan Link, Sharon Noh, Niloo Rivani, Daniel
Schonhaut, Megan Stroebel, and Victor Sungkhasettee. We thank
Aimee Drolet Rossi for helpful references and insight regarding the
interpretation of the findings. Portions of this work were presented
at the 91st Annual Convention of the Western Psychological Society,
Los Angeles, CA. Cynthia Flores received the Western Psychological
Foundation Robert L. Solso Research Award for this research.

Funding information

Funding information: This work was supported in part by the National
Institutes of Health (National Institute on Aging), Award Number
RO1AG044335.

References

Adams, C. (1991). Qualitative age difference in memory for text: A life-
span developmental perspective. Psychology and Aging, 6, 323-336.

Adams, C.,, Smith, M. C,, Nyquist, L., & Perlmutter, M. (1997). Adult age-
group differences in recall for the literal and interpretive meanings
of narrative test. Journal of Gerontology: Psychological Science, 57B,
28-40.

Brainerd, C. J., & Reyna, V. F. (2001). Fuzzy-trace theory: Dual-processes
in reasoning, memory, and cognitive neuroscience. Advances in
Child Development and Behavior, 28, 49-100.

Castel, A. D. (2005). Memory for grocery prices in younger and older
adults: The role of schematic support. Psychology and Aging, 20,
718-721.

Caplan, L. J., & Schooler, C. (1990). The effects of analogical training
models and age on problem-solving in a new domain.
Experimental Aging Research, 16, 151-154.

Castel, A. D. (2008). The adaptive and strategic use of memory by older
adults: Evaluative processing and value-directed remembering. In
A. S. Benjamin & B. H. Ross (Eds.), The psychology of learning and
motivation (Vol. 48, pp. 225-270). London: Academic Press.

Castel, A. D., Friedman, M. F., McGillivray, S., Flores, C. C., Murayama, K.,
Kerr, T., & Drolet, A. (2016). | owe you: Age-related similarities and
differences in associative memory for gains and losses. Aging,
Neuropsychology, and Cognition, 23, 549-565..

Castel, A. D., McGillivray, S., & Worden, K. M. (2013). Back to the future:
Past and future era-based schematic support and associative
memory for prices in younger and older adults. Psychology and
Aging, 28, 996-1003.

Dickson, P. R., & Sawyer, A. G. (1990). The price knowledge and search
of supermarket shoppers. The Journal of Marketing, 54, 42-53.

Geraci, L., & Miller, T. M. (2013). Improving older adults’ memory per-
formance using prior task success. Psychology and Aging, 28, 340-
345.



Downloaded by [University of California, Los Angeles (UCLA)] at 17:24 16 June 2016

Hess, T. M. (2005). Memory and aging in context. Psychological Bulletin,
131, 383-406.

Hess, T. M., & Slaughter, S. J. (1990). Schematic knowledge influences
on memory scene information in young and older adults.
Developmental Psychology, 26, 855-865.

Kan, I. P., Alexander, M. P., & Verfaellie, M. (2009). Contribution of prior
semantic knowledge to new episodic learning in amnesia. Journal
of Cognitive Neuroscience, 21, 938-944.

Koutstaal, W. (2003). Older adults encode - but do not always use —
perceptual details: Intentional versus unintentional effects of
detail on memory judgments. Psychological Science, 14, 189-193.

Koutstaal, W. (2006). Flexible remembering. Psychonomic Bulletin &
Review, 13, 84-91.

Le Boutillier, J.,, Le Boutillier, S. S., & Neslin, S. A. (1994). A replication and
extension of the Dickson and Sawyer price-awareness study.
Marketing Letters, 5, 31-42.

Light, L. L, La Voie, D., & Kennison, R. (1995). Repetition priming of non-
words in young and older adults. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 21, 327-346.

Lustig, C., May, C. P., & Hasher, L. (2001). Working memory span and the
role of proactive interference. Journal of Experimental Psychology:
General, 130, 199-207.

Mohanty, P. P., Naveh-Benjamin, M., & Ratneshwar, S. (2016). Beneficial
effects of semantic memory support on older adults’ episodic
memory: Differential patterns of support of item and associative
information. Psychology and Aging, 31, 25-36.

Naveh-Benjamin, M. (2000). Adult age differences in memory perform-
ance: Tests of an associative deficit hypothesis. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 26,
1170-1187.

Peters, E., & Bjalkebring, P. (2015). Multiple numeric competencies:
When a number is not just a number. Journal of Personality and
Social Psychology, 108, 802-822.

Reder, L. M., Wible, C., & Martin, J. (1986). Differential memory changes
with age: Exact retrieval versus plausible inference. Journal of

MEMORY (&) 9

Experimental Psychology: Learning, Memory, and Cognition, 12, 72—
81.

Reyna, V. F. (1995). Interference effects in memory and reasoning: A
fuzzy-trace theory analysis. In F. N. Dempster & C. J. Brainerd
(Eds.), Interference and inhibition in cognition (pp. 29-59). San
Diego, CA: Academic Press.

Reyna, V. F.,, & Brainerd, C. J. (1992). A fuzzy-trace theory of reasoning
and remembering: Paradoxes, patterns and parallelism. In A. F.
Healy & S. M. Kosslyn (Eds.), Essays in honor of William K. Estes (pp.
235-259). Hillsdale, NJ: Lawrence Erlbaum.

Salthouse, T. A. (1996). The processing-speed theory of adult age differ-
ences in cognition. Psychological Review, 103, 403-428.

Schacter, D. L., Koutstaal, W., Johnson, M. K., Gross, M. S., & Angell,
K. E. (1997). False recollection induced by photographs: A com-
parison of older and younger adults. Psychology and Aging, 12,
203-215.

Titcomb, A. L., & Reyna, V. F. (1995). Memory interference and misinfor-
mation effects. In C. J. Brainerd & F. N. Dempster (Eds.), Interference
and inhibition in cognition (pp. 263-294). San Diego, CA: Academic
Press.

Tun, P., Wingdfield, A, Rosen, M., & Blanchard, L. (1998). Response
latencies for false memories: Gist-based processes in normal
aging. Psychology and Aging, 13, 230-241.

Umanath, S., & Marsh, E. J. (2014). Understanding how prior knowledge
influences memory in older adults. Perspectives on Psychological
Science, 9, 408-426.

Vanhuele, M., Laurent, G., & Dreze, X. (2006). Consumers’ immediate
memory for prices. Journal of Consumer Research, 33, 163-172.
West, R. L. (1996). Compensatory strategies for age-associated memory
impairment. In A. D. Baddeley, B. A. Wilson, & F. N. Watts (Eds.),

Handbook of memory disorders (pp. 481-500). London: Wiley.

Zacks, R. T., & Hasher, L. (2006). Aging and long-term memory: Deficits
are not inevitable. In E. Bialystok & F. I. M. Craik (Eds.), Lifespan cog-
nition: Mechanisms of change (pp. 162-177). New York, NY: Oxford
University Press.



	Abstract
	Experiment 1
	Methods
	Participants
	Materials
	Procedure

	Results and discussion

	Experiment 2
	Method
	Participants
	Materials and procedure

	Results and discussion
	General discussion

	Acknowledgements
	References

