
1 23

Culture and Brain
 
ISSN 2193-8652
Volume 5
Number 2
 
Cult. Brain (2017) 5:153-168
DOI 10.1007/s40167-017-0055-x

Influence of encoding instructions and
response bias on cross-cultural differences
in specific recognition

Laura E. Paige, Selen Amado & Angela
H. Gutchess



1 23

Your article is protected by copyright and

all rights are held exclusively by Springer-

Verlag GmbH Germany. This e-offprint is

for personal use only and shall not be self-

archived in electronic repositories. If you wish

to self-archive your article, please use the

accepted manuscript version for posting on

your own website. You may further deposit

the accepted manuscript version in any

repository, provided it is only made publicly

available 12 months after official publication

or later and provided acknowledgement is

given to the original source of publication

and a link is inserted to the published article

on Springer's website. The link must be

accompanied by the following text: "The final

publication is available at link.springer.com”.



ORI GINAL RESEARCH ARTICLE

Influence of encoding instructions and response bias
on cross-cultural differences in specific recognition

Laura E. Paige1 • Selen Amado1 • Angela H. Gutchess1

Accepted: 5 October 2017 / Published online: 24 October 2017

� Springer-Verlag GmbH Germany 2017

Abstract Prior cross-cultural research has reported cultural variations in memory.

One study revealed that Americans remembered images with more perceptual detail

than East Asians (Millar et al. in Cult Brain 1(2–4):138–157, 2013). However, in a

later study, this expected pattern was not replicated, possibly due to differences in

encoding instructions (Paige et al. in Cortex 91:250–261, 2017). The present study

sought to examine when cultural variation in memory-related decisions occur and

the role of instructions. American and East Asian participants viewed images of

objects while making a Purchase decision or an Approach decision and later

completed a surprise recognition test. Results revealed Americans had higher hit

rates for specific memory, regardless of instruction type, and a less stringent

response criterion relative to East Asians. Additionally, a pattern emerged where the

Approach decision enhanced hit rates for specific memory relative to the Purchase

decision only when administered first; this pattern did not differ across cultures.

Results suggest encoding instructions do not magnify cross-cultural differences in

memory. Ultimately, cross-cultural differences in response bias, rather than memory

sensitivity per se, may account for findings of cultural differences in memory

specificity.

Keywords Memory � Culture � Specificity � Response bias � Cognition

& Laura E. Paige

paigel@brandeis.edu

1 Brandeis University, 415 South St., MS 062, Waltham, MA 02453, USA

123

Cult. Brain (2017) 5:153–168

DOI 10.1007/s40167-017-0055-x

Author's personal copy

http://crossmark.crossref.org/dialog/?doi=10.1007/s40167-017-0055-x&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s40167-017-0055-x&amp;domain=pdf


Introduction

Prior cross-cultural research has revealed cultural variations in cognition. Memory

specificity, or the degree to which specific perceptual details are retained in memory

(Schacter et al. 2009), is an important cognitive process to study cross-culturally, as

assessing the information that is encoded into memory can shed light on how

cultures differentially attend to information. Relative to general memory, based on

the gist of information, specific memory reveals how cultures prioritize information,

thereby shaping how people represent the world around them. Westerners (e.g.,

Americans) typically exemplify analytical processing (Nisbett et al. 2001) by

attending to salient object information and details (Masuda and Nisbett 2001). In

contrast, Easterners (e.g., East Asians) typically exemplify holistic processing by

attending to field and contextual information (Masuda and Nisbett 2001). As a

result, Americans are usually better at remembering specific object details relative

to background information but East Asians do not remember object details as well,

regardless of whether objects are presented alone or in context against a background

(Millar et al. 2013). Critically, the extent to which these cultural attention patterns

hold across situations is not known. Prior work has shown that previously observed

cultural patterns in cognition may not be constant across all situations (Masuda et al.

2016; Senzaki et al. 2014). In the present study, we sought to determine the

conditions that exaggerate cultural differences, an approach that has the potential to

elucidate underlying mechanisms of cultural differences in cognition.

Currently, there are two competing findings of how culture could affect the

specificity of memory. In both Millar et al. (2013) and Paige et al. (2017), the

authors assessed cross-cultural differences in memory specificity for everyday

objects. The general structure for each study was the same. Participants viewed

images of familiar purchasable objects at encoding, which came from pairs that

shared the same verbal label (e.g., pizza) but differed in specific details (e.g., size,

shape, number, orientation, etc.). One item in the pair was seen at encoding and

either the same item or the similar one from the pair was later seen at recognition.

After a 48-h delay, the authors tested participants’ memory on a recognition test that

included same items (e.g., the same pizza seen at encoding), similar items (e.g., not

the same pizza as seen before), or new items (items not previously seen at

encoding). Participants were asked to determine whether items were the same

(exactly the same as an object previously seen), similar (similar to an object

previously seen but slightly different), or new (completely new object).

However, the two previous studies differed in the type of judgment participants

made at encoding. In Millar et al. (2013), participants made a purchase decision,

determining whether the object was something that the participant, the participant’s

mother, or Bill Clinton (different target individuals were used across trials) would

buy. The authors predicted that whether the judgment was made about the self, a

close other, or a distant other would impact memory differently across cultures,

though this prediction was not supported. In Paige et al. (2017), participants were

asked to determine whether they would approach an object, deciding whether they

would ‘‘approach, avoid, or stay’’ at the same distance from the object if they
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encountered it in real life. This instruction was used in many prior studies of specific

memory (e.g., Kensinger et al. 2007a, b; Waring and Kensinger 2009, 2011) and

was selected in order to have one judgment across all trials, compared to the task in

Millar et al. (2013).

In Millar et al. (2013), the authors discovered a significant culture by memory

type interaction, in which Americans had greater specific memory (correctly

remembering items as same) than East Asians, both when objects were presented

alone and when objects were presented against a background. This pattern occurred

regardless of whether the participant, the participant’s mother, or Bill Clinton was

the target of the purchase decision. There were no differences in general memory

(correctly remembering items as same or remembering a same item as similar)

across Americans and East Asians. On the other hand, Paige et al. (2017) found no

significant differences in specific memory between Americans and East Asians.

Taken together, the results are inconsistent, as one set of instructions (Millar et al.

2013) showed a cultural difference in specific memory across Americans and East

Asians, but the other set of instructions (Paige et al. 2017) did not.

Given the discrepancy in findings across the two papers, the present study sought

to examine the conditions under which cultural differences in memory decisions

occur. Prior work has considered the effects of levels of processing on memory

performance, where ‘‘deeper’’ processing refers to a greater degree of semantic

involvement at encoding, which makes information more likely to be remembered

later than items that are encoded in a superficial way (Craik and Tulving 1975). For

example, results have shown that incidental encoding tasks that involve orienting to

and analyzing the stimuli (e.g., meaning of words in a list) rather than tasks that

involve more structural judgments (e.g., do these words rhyme), lead to better

memory performance that is comparable to recall observed when encoding is

intentional (Craik and Tulving 1975). In relation to the present study, research has

suggested that ‘‘approach, avoid, or stay’’ decisions evoke more of a deeper

processing level than other orienting instructions (Waring and Kensinger 2009),

which could improve later recognition performance (Craik and Lockhart 1972;

Craik and Tulving 1975; Emery and Hess 2008). Based on the lack of cultural

differences in the previous study that utilized the ‘‘approach, avoid, or stay’’

decision (Paige et al. 2017), we hypothesize that orienting to items in a more

emotional or engaging way could enhance memory specificity for East Asians more

than Americans, leading to equated memory performance at later test. Because the

lack of cultural differences in memory measures (Paige et al. 2017) occurred in an

fMRI environment, a direct comparison of the two sets of instructions is needed in

controlled laboratory conditions.

Furthermore, we adopt a signal detection approach to separately measure the

sensitivity of memory and response bias, as well as considering hit and false alarm

rates. Previous cross-cultural research typically focuses on measures of hits and

false alarms, without assessing response bias. Indeed, our prior work assessing

cross-cultural differences in memory specificity (Millar et al. 2013; Paige et al.

2017) did not distinguish whether those effects reflected differences across cultures

in the sensitivity of memory (i.e., ability to accurately distinguish same from similar

exemplars) or response bias (i.e., tendency to respond ‘‘same’’, ‘‘similar’’, or
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‘‘new’’). Greater memory sensitivity would suggest that more perceptual details of

the objects are encoded and retrieved, as people are able to accurately distinguish

across similar exemplars. On the other hand, when people have a more liberal

response bias, or a great tendency to respond ‘‘same’’ (for example), although the

number of responses increases, the accuracy of those responses does not necessarily

increase. Other work has suggested that response bias is often considered to be a

retrieval process and may not be related to memory representations at all (Kapucu

et al. 2008), in which case conditions can differentially affect these processes if the

two cultures perhaps set their criteria differently at the time of retrieval. Without

distinguishing measures of memory sensitivity and response bias, the processes are

conflated. For example, cultural differences in hit rates, often implied to reflect more

accurate memory, reflect a combination of what is remembered plus guessing

tendencies. In other words, a cultural group that responds ‘‘same’’ more should have

higher hit rates, though this may not reflect more sensitive memory. Applying a

signal detection approach will allow for memory sensitivity and response bias to be

distinguished.

Method

Participants

The dataset included 28 American (M age = 20.46, SD = 3.52; age

range = 18–33; 12 male) and 28 East Asian (M age = 20.04, SD = 2.35; age

range = 18–30; 8 male) young adults, recruited from Brandeis University and the

greater Boston area. An additional three participants (2 American, 1 East Asian)

were excluded due to poor memory performance more than 2.5 SD below the mean

(i.e. their proportions of correct same responses were more than 2.5 SD below the

mean). American participants were native to the U.S., native English speakers, and

lived outside the U.S. for no more than 5 years. East Asian participants were native

to an East or Southeast Asian country (i.e., China, Japan, Korea, Malaysia, Taiwan,

Thailand, or Vietnam) and lived in the U.S. for no more than 5 years (M = 2.06,

SD = 1.76). East Asian participants were fluent, non-native English speakers.

Education levels were comparable for Americans (M = 14.46, SD = 2.22) and East

Asians (M = 13.89, SD = 1.73), t(53) = 1.06, p = 0.29, d = .29. Despite being

drawn from the same college population, we included measures of speed of

processing to ensure that samples did not differ on levels of cognitive ability. East

Asians (M = 90.75, SD = 14.57) had faster speed of processing than Americans

(M = 76.61, SD = 12.10), as measured by Digit Comparison (Hedden et al. 2002),

t(54) = 3.95, p\ .001, d = 1.06. East Asians (M = 40.43, SD = 6.71) had a trend

for faster speed of processing than Americans (M = 37.00, SD = 8.61), as

measured by Pattern Matching (Salthouse and Babcock 1991), t(54) = 1.66,

p = .10, d = .44. Prior work has established that Pattern Matching is a better

measure than Digit Comparison across Chinese and American samples due to the

influence of articulation rate on scores (for a review see Hedden et al. 2002).
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Participants gave their written consent and the Brandeis University Institutional

Review Board approved this study.

Materials and procedure

Stimuli for this study included 252 photos of familiar purchasable objects, of which

216 were pairs of pictures that shared the same verbal label (e.g., pizza) but differed

in visual detail (e.g., color, size, shape, orientation, number, etc.). The pairs of

pictures allowed us to present one item at encoding (e.g., ‘‘pizza’’) and either the

same item (e.g., ‘‘pizza’’) or similar item (‘‘pizza2’’) at recognition. Thirty-six

additional single photos were taken from different categories not already

represented in the pairs to be used as ‘‘new’’ items on a later test. The 36 single

photos were from counterbalancing versions previously used in Millar et al. (2013)

and identical to those used by Paige et al. (2017) and were used as new items across

all versions. The photos were counterbalanced across four different versions that

rotated between photo pairs seen at encoding (e.g., for the ‘‘pizza’’ pair, ‘‘pizza’’

was seen in one version vs. ‘‘pizza2’’ was seen in a second version) and recognition

(e.g., ‘‘pizza’’ vs. ‘‘pizza2’’ tested as either the same or similar lure). Each version

contained 54 photos that remained the same at recognition and 54 photos that were

presented as similar at recognition. The selected stimuli were drawn from a larger

pool of images rated by four American and six East Asian pilot participants. The

photos with the highest familiarity ratings across cultures were included as stimuli.

Additionally, participants in the present study also completed post-task ratings of

the stimuli to verify equivalence across cultures and to ensure neutrality of the

objects. Stimuli were rated on a continuous scale of 1–7 for both arousal (e.g.,

1 = highly calming/subduing, 4 = neither calming nor agitating, 7 = highly

agitating/exciting) and valence (e.g., 1 = very negative, 4 = neutral, 7 = very

positive). There were no cultural differences in either arousal, t(51) = .97, p = .34,

d = .25, or valence, t(52) = .34, p = .74, d = .10. Americans and East Asians

rated stimuli as neither calming nor agitating (Americans: M = 4.24, SD = .30;

East Asians: M = 4.16, SD = .35) as well as neutral (Americans: M = 4.56,

SD = .39; East Asians: M = 4.52, SD = .43).

This study consisted of two sessions. In Session 1, participants encoded 108 of

the photos on the computer. This was an incidental encoding task, whereby

participants were unaware of a later recognition test. For each object, participants

were asked to make one of two sets of judgments. For some of the objects,

participants were asked to determine if it was an object that a distant other (i.e.,

someone who the participant knows of, but does not necessarily know well) would

purchase sometime in the next year (Purchase decision; adapted from Millar et al.

2013). Prior instructions from Millar et al. (2013) included conditions in which

participants made purchase decisions for the self, close other (mother), and distant

other (Bill Clinton), but no memory differences across conditions emerged across

cultures. Therefore, we adapted these instructions to use only the distant other

condition. Prior to beginning the task, participants selected who their ‘‘distant

other’’ would be. Participants were instructed to select someone they knew of, but

did not necessarily know well (e.g., classmate, co-worker, floor mate). They then
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completed ratings as to how many years they have known this person, how familiar

they are with this person (on a scale of 1 to 9; 1 = ‘extremely unfamiliar,’

9 = ‘extremely familiar’), and how much they like or dislike this person (on a scale

of 1–9; 1 = ‘dislike very much,’ 9 = ‘like very much’). East Asians (M = 3.57,

SD = 4.83) knew their distant other for marginally more years than Americans

(M = 1.42, SD = 2.18), t(44) = 1.85, p = .07, d = .57. Americans and East

Asians did not differ in either their familiarity with this person (Americans:

M = 4.71, SD = 1.21; East Asians: M = 5.04, SD = 1.40), t(54) = .92, p = .36,

d = .25, or how much they like or dislike them (Americans: M = 6.25, SD = 1.08;

East Asians: M = 6.00, SD = 1.33), t(54) = .77, p = .44, d = .21. For the other

objects, participants were asked to determine whether they would ‘‘approach, avoid,

or stay’’ at the same distance from each object if they were to encounter it in real life

(Approach decision; adapted from Kensinger et al. 2007a; Paige et al. 2017). All

responses were made via button press. The task was divided into 2 runs of 54 photos

randomized in order; participants made the same judgment (i.e., Purchase or

Approach) throughout the run. The order of the runs in which the instructions were

administered was counterbalanced across participants. For each trial, the question

prompt appeared on the screen for 2000 ms and preceded the presentation of the

object. The object appeared on the screen for 500 ms at which time participants

made a button response. Each trial was separated by a fixation cross lasting between

3500 and 11,500 ms (see Fig. 1a).

Session 2 occurred approximately 48 h after Session 1. During this session,

participants completed a surprise recognition test on the computer. The recognition

test consisted of 54 same objects (identical to an object previously seen at

encoding), 54 similar objects (similar to an object previously seen at encoding but

with different features), and 36 new objects (not previously seen at encoding) for a

total of 144 objects. Participants were instructed to respond ‘‘same,’’ ‘‘similar,’’ or

‘‘new’’ when each object photo appeared on the screen (for proportions of memory

accuracy, see Table 1). In keeping with prior work (Kensinger et al. 2007a; Millar

et al. 2013), the photos were presented for 1000 ms before disappearing at which

time the prompt appeared (‘‘same, similar, or new’’) and the participant made a

response (see Fig. 1b). Button responses were self-paced to ensure participants had

enough time to recall object details. Encoding and recognition tasks were presented

on the computer using E-Prime 2.0 software (Psychology Software Tools,

Pittsburgh, PA). Additional demographic and cognitive measures were administered

over the two sessions to characterize our samples and allow us to assess cross-

cultural differences in other domains (e.g., years of full time education, speed of

processing, etc.) within our samples.

Results

Hits

To assess cultural differences in memory performance, we performed two separate 2

(Culture) 9 2 (Instruction type) mixed ANOVAs, one for specific memory
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(proportion of correct same responses) and one for general memory (proportion of

correct similar responses). The use of hit rates is most consistent with the prior

research on memory specificity and culture. We conducted two separate ANOVAs

Fig. 1 Example of encoding and recognition tasks. a The encoding task consisted of two blocks, one
block for each of the instruction types. Participants were instructed to make either Purchase (depicted in
the left panel) or Approach (depicted on the right panel) decisions while viewing photos of objects.
Participants viewed 108 photos at encoding with instructions counterbalanced across the blocks. b The
recognition task consisted of 54 same (items previously seen at encoding), 54 similar (items that share a
verbal label with an item seen at encoding but differ in visual features), and 36 new objects (items not
previously seen at encoding)

Influence of encoding instructions and response bias on… 159
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because measures of specific and general memory are not independent from each

other, therefore, it would be inappropriate to combine them in one ANOVA. For

specific memory, there was no significant Culture by Instruction type interaction,

F(1,54) = .16, p = .69, partial g2 = .003. Importantly, there was a significant main

effect of Culture, F(1,54) = 12.76, p = .001, partial g2 = .19. Americans had

higher hit rates (M = .63, SD = .14) than East Asians (M = .49, SD = .14). This

pattern is consistent with previous work (Millar et al. 2013). Additionally, there was

a trend for an effect of Instruction type, F(1,54) = 2.69, p = .11, g2 = .05, such

that hit rates for specific memory for Approach decisions (M = .58, SD = .18)

tended to be higher than for Purchase decisions (M = .54, SD = .18),

t(55) = 1.65, p = .10, d = .23 (see Fig. 2).1

For general memory, the Culture by Instruction type interaction did not approach

significance, F(1,54) = .05, p = .82, partial g2 = .001. Additionally, there was no

significant main effect of Instruction type, F(1,54) = .32, p = .58, partial

g2 = .006, or Culture, F(1,54) = 0, p = .98, partial g2 = 0. Americans (Ap-

proach: M = .36, SD = .13; Purchase: M = .36, SD = .12) and East Asians

(Approach: M = .35, SD = .15; Purchase: M = .37, SD = .13) performed

similarly on general memory across both types of instructions. Thus, it is important

to note that these results indicate that cultural differences in hit rates only emerge

for specific memory, but not for general memory. This pattern is consistent with

previous work (Millar et al. 2013).

Table 1 Proportions of memory accuracy for both Americans and East Asians categorized by correct

answer and participant response

Correct response Answer Approach decision Purchase decision

Americans East Asians Americans East Asians

Same ‘‘Same’’ .64 (.16) .52 (.18) .61 (.14) .47 (.18)

‘‘Similar’’ .21 (.11) .28 (.13) .24 (.11) .29 (.12)

‘‘New’’ .15 (.10) .20 (.12) .15 (.09) .25 (.13)

Similar ‘‘Same’’ .19 (.08) .15 (.10) .17 (.10) .14 (.13)

‘‘Similar’’ .36 (.13) .35 (.15) .36 (.12) .37 (.13)

‘‘New’’ .46 (.14) .50 (.17) .46 (.16) .49 (.18)

Americans East Asians

New ‘‘Same’’ .11 (.17) .08 (.10)

‘‘Similar’’ .27 (.13) .27 (.15)

‘‘New’’ .63 (.22) .65 (.20)

Proportions are reported as means (in bold, with SD). It is important to note that new items are not

categorized as either of the decision types because no decision was made at encoding on these items, as

they were presented for the first time at recognition

1 Because Americans and East Asians differed on speed of processing, as measured by Digit Comparison

(Hedden et al. 2002), we wanted to include the speed of processing measures in our analyses of specific

memory. When entered as covariates, our results did not change.
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Order of instructions

Because conditions were administered within participants, we wanted to assess the

effect of the order of the presentation of instructions on specific memory. As

instructions were administered in a counterbalanced order, this allows us to compare

the condition administered first, in case fatigue or contamination of the instructions

occurs for the later trials. Furthermore, the trend for instruction type to affect

memory specificity indicated that it could be informative to further probe the

influence of instructions on memory. For these reasons, we conducted additional

analyses including order as a variable, in a 2 (Culture) 9 2 (Order) 9 2 (Instruction

type) mixed ANOVA, with Order as a between-participants variable. Results

revealed that Order does influence the impact of the instructions. We found a

significant interaction of Instruction type 9 Order, F(1,52) = 4.80, p = .03, partial

g2 = .09. The interaction shows that the Approach decision enhanced memory

specificity relative to the Purchase decision, but only when the Approach condition

was administered first, t(28) = 2.52, p = .02, d = .47 (see Fig. 3a). The benefits of

encoding under the Approach decision are mitigated when participants receive those

instructions second, t(28) = .46, p = .65, d = .09. Figure 3b illustrates that the

specific memory benefits from receiving the Approach condition first extend across

cultures, with marginal significance for Americans (p = .07) and trending

significance for East Asians (p = .12), consistent with the absence of any other

main effects or interactions involving Order that approached significance. For

general memory, there were no main effects or interactions with Order that

approached significance.

Fig. 2 Cross-cultural differences in specific memory across instruction types. Importantly, Americans
had higher levels of specific memory relative to East Asians, assessed with hit rates. This replicated
previous findings on cross-cultural differences in memory specificity. There was no interaction between
Culture and Instruction type. Additionally, there was a tendency for Approach decisions to increase levels
of specific memory compared to Purchase decisions
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False alarms

Americans (M = .11, SD = .17) and East Asians (M = .08, SD = .10) did not

significantly differ in incorrect memory performance for items not previously seen

before (i.e., new) but called ‘‘same,’’ t(54) = .69, p = .49, d = .18. Additionally,

Americans (M = .27, SD = .13) and East Asians (M = .27, SD = .15) did not

significantly differ in incorrect memory performance for items not previously seen

before (i.e., new) but called ‘‘similar,’’ t(54) = .05, p = .96, d = .014.

Memory Sensitivity (d0)

We conducted follow-up analyses to assess whether our results were driven by

cultural differences in memory discriminability. The adoption of a signal detection

approach is an important advance from prior work; by focusing on hit rates, we are

Fig. 3 Instructions influence specific memory depending on the order of administration. a The Approach
decision led to higher levels of hit rates for specific memory compared to the Purchase decision, but only
when administered first. Any enhancement in memory from this encoding judgment is mitigated when
participants receive the Approach decision second. b The instructions similarly affected memory
specificity across cultures when considering Order. To illustrate these effects, the graph depicts difference
scores such that hit rates for the instructions seen second was subtracted from the hit rates for the
instructions seen first
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not able to gauge the sensitivity to stimuli in memory. Therefore, to correct for false

alarms in memory specificity, we compared Americans and East Asians on d’. This

form of corrected recognition measures sensitivity to signals (i.e., hits) and noise

(i.e., false alarms) (Stanislaw and Todorov 1999). We calculated d’ separately for

specific and general memory. For specific memory, hit rate was calculated as correct

same responses and false alarm rate was calculated as new items incorrectly called

‘‘same.’’ For general memory, hit rate was calculated as correct similar responses

and false alarm rate was calculated as new items incorrectly called ‘‘similar.’’

We assessed cultural differences in the sensitivity of specific memory in a 2

(Culture) 9 2 (Instruction type) mixed ANOVA. There was no significant Culture

by Instruction type interaction, F(1,54) = .07, p = .79, partial g2 = .001. There

was a trend for a main effect of Instruction type, F(1,54) = 2.80, p = .10, partial

g2 = .05. However, there was no main effect of Culture, F(1,54) = 1.75, p = .19,

partial g2 = .03. When examining specific memory, Americans (Approach:

M = 1.91, SD = .87; Purchase: M = 1.81, SD = .78) and East Asians (Approach:

M = 1.65, SD = .91; Purchase: M = 1.51, SD = .77) had similar sensitivity to

perceptual changes in the stimuli (see Fig. 4a). These findings suggest our cultural

difference in specific memory was not primarily driven by a sensitivity effect.

We also assessed cultural differences in discriminability with general memory in

a 2 (Culture) 9 2 (Instruction type) mixed ANOVA. There was no significant

Culture by Instruction type interaction, F(1,54) = .09, p = .77, partial g2 = .002.

There was no main effect of Instruction type, F(1,54) = .43, p = .52, partial

g2 = .01, or Culture, F(1,54) = .01, p = .93, partial g2 = 0. When examining

general memory, Americans (Approach: M = .31, SD = .51; Purchase: M = .33,

SD = .51) and East Asians (Approach: M = .30, SD = .46; Purchase: M = .36,

SD = .49) again had similar sensitivity to perceptual changes in the stimuli.

Response criterion (c)

Because our results from d0 suggest cultural differences in memory specificity may

not be primarily driven by an effect of sensitivity, we assessed whether our results

were influenced by response bias, or the general tendency to respond old or new,

depending on the location of the criterion (Stanislaw and Todorov 1999). We

compared Americans and East Asians on c, which is considered to be the distance

between the criterion and the neutral point, where neither of the response options

are favored (Stanislaw and Todorov 1999). Negative c values signify a bias to say

‘‘old’’ and positive values signify a bias to say ‘‘new.’’ We calculated c separately

for specific and general memory. Again, for specific memory, hit rate was calculated

as correct same responses and false alarm rate was calculated as new items

incorrectly called ‘‘same.’’ For general memory, hit rate was calculated as correct

similar responses and false alarm rate was calculated as new items incorrectly called

‘‘similar.’’

We assessed cultural differences in response bias for specific memory in a 2

(Culture) 9 2 (Instruction type) mixed ANOVA. There was no significant Culture

by Instruction type interaction, F(1,54) = .07, p = .79, partial g2 = .001. There

was a trend for a main effect of Instruction type, F(1,54) = 2.80, p = .10, partial
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g2 = .05. Importantly, there was a main effect of Culture, F(1,54) = 5.53, p = .02,

partial g2 = .09. When looking at specific memory, although there was an overall

stringent response bias in both cultures, such that participants tended to respond

‘‘new’’, Americans (Approach: M = .56, SD = .41; Purchase: M = .61,

SD = .41) were less stringent with their ‘‘same’’ responses than East Asians

(Approach: M = .78, SD = .30; Purchase: M = .84, SD = .37), for both Ap-

proach, t(54) = 2.22, p = .03, d = .59, and Purchase decisions, t(54) = 2.21,

p = .03, d = .59 (see Fig. 4b). These findings suggest that our results of cross-

cultural differences in specific memory were primarily driven by response bias

rather than sensitivity.

We also assessed cultural differences in response bias for general memory in a 2

(Culture) 9 2 (Instruction type) mixed ANOVA. There was no significant Culture

Fig. 4 Sensitivity and response bias across cultures. a Sensitivity of memory for the specific items was
analyzed with d’. For specific memory, hit rate was calculated as correct same responses and false alarm
rate was calculated as new items incorrectly called ‘‘same.’’ Cultures did not differ in sensitivity to
perceptual changes in the stimuli. b Response bias, or the general tendency to respond old or new, was
analyzed with c. Negative c values signify a bias to say ‘‘old’’ and positive values signify a bias to say
‘‘new.’’ For specific memory, hit rate was calculated as correct same responses and false alarm rate was
calculated as new items incorrectly called ‘‘same.’’ Results revealed there was an overall stringent
response bias in both cultures, such that participants tended to respond ‘‘new’’ as denoted by the positive
scores, but Americans were less stringent with their ‘‘same’’ responses than East Asians. This suggests
that our results of cross-cultural differences in specific memory were primarily driven by response bias
rather than sensitivity
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by Instruction type interaction, F(1,54) = .09, p = .77, partial g2 = .002. There

was no main effect of Instruction type, F(1,54) = .43, p = .52, partial g2 = .008 or

Culture, F(1,54) = .02, p = .90, partial g2 = 0. For general memory, Americans

(Approach: M = .54, SD = .36; Purchase: M = .53, SD = .35) and East Asians

(Approach: M = .57, SD = .45; Purchase: M = .54, SD = .40) had similar

response criteria.

Discussion

The present study sought to examine whether previously observed cultural

variations in memory decisions are observable across situations. Currently, there

are two competing findings regarding memory specificity. In Millar et al. (2013), the

authors discovered Americans had greater specific memory (higher hit rate for same

items) than East Asians. On the other hand, Paige et al. (2017) found that hit rates

for specific items did not differ between Americans and East Asians. However,

these two prior studies differed in instructions at encoding, which could magnify or

minimize cross-cultural differences in memory judgments. In the present study, we

directly compared the impact of the two different instructions on American and East

Asian participants. Our results revealed that cross-cultural differences in memory

decisions, as observed in Millar et al. (2013), emerged across instruction types.

The cultural differences in memory performance in the present study may also be

better characterized by considering corrected recognition and response bias using a

signal detection approach. One concern with simply looking at performance with

hits and false alarms is that the sensitivity of memory is not separated from response

bias. Cross-cultural differences in specific memory may be the result of sensitivity

to changes in perceptual details in memory and/or it could be the case of differences

in response bias. The memory effects we observed can be explained by Americans’

response biases rather than sensitivity differences in memory. We replicated the

cultural difference in hit rates with a variant of the original Purchase decision, as

well as with the original Approach decision. In contrast to the lack of cultural

differences found in Paige et al. (2017), in the present study cultures differed in

memory specificity and this may be expected to extend across a variety of different

situations or orientations to the information. Critically, this distinction only occurs

when examining hit rate, as there were no cultural differences in memory

sensitivity, though there was a numerical trend for Americans to have higher values.

However, cultural differences emerged in response bias, such that Americans are

less stringent than East Asians in their designation of items as the ‘‘same’’. In other

words, Americans were more likely than East Asians to respond that an object at

recognition was the ‘‘same’’ as an item that was previously seen at encoding. The

more items that Americans recognize items as same relative to East Asians, the

more Americans can increase their hit rates, but this does not mean that they can

better discriminate specific information in memory.

Although we initially predicted cross-cultural differences in memory perfor-

mance as a result of different perceptual encoding processes, the effects on response

bias reflect the contribution of retrieval processes to cultural differences. Response
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bias is often considered to be a retrieval process and may not be related to memory

encoding or memory representations at all (Kapucu et al. 2008); the two cultures

perhaps set their criteria differently at the time of retrieval. Although the lack of an

effect of encoding instructions on cultural differences could be interpreted as a lack

of evidence for cultural differences at encoding, our manipulation may have lacked

sensitivity. Our earlier fMRI results (Paige et al. 2017) indicate the emergence of

some cultural differences at the time of encoding. Future work could further probe

retrieval processes that may be impacted by culture. Such an approach could

intersect with the autobiographical memory literature, which has shown that more

independent cultures (e.g., Americans) tend to retrieve more detailed and elaborated

autobiographical memories than interdependent cultures (e.g., East Asians)

(Conway 2005; Wang 2001). One interesting direction for future work could be

the consideration of cultural differences in willingness to be incorrect. It is possible

that cultural differences in response bias as shown in the present study may not be

related to memory, but instead cultural differences in strategy or flexibility when

completing the task. Prior work has shown that western cultures are more confident

of their decision-making ability than eastern cultures (Mann et al. 1998), and this

may extend to confidence in their own memory beliefs.

Additionally, we found, across the cultural groups, that engaging in the Approach

task led to an increase in hit rate compared to the other condition. Our findings

suggest that the Approach decision can enhance the specificity of memory,

consistent with other suggestions that it evokes a deeper level of evaluation (e.g.,

Waring and Kensinger 2009). Extant research has considered how depth of

processing, or the degree of semantic engagement at encoding, influences later

memory performance (Craik and Tulving 1975). Orienting instructions that require

deeper semantic processing lead to better memory than more shallow or structural

judgments (Craik and Tulving 1975). In the present study, we speculate that the

Approach decision perhaps works to direct attention to object features and engage

semantic and perceptual processing more than the Purchase decision, leading to

better specific memory. Importantly, the benefits of encoding under the Approach

decision are mitigated when participants receive that instruction second, perhaps

due to contamination across instructions or fatigue effects. Of note, the Approach

decision operated no differently across cultures. We had initially hypothesized that

the instructions might differentially affect memory across cultures, accounting for

the difference across previous studies. As that difference did not emerge when

tested in a controlled laboratory setting, we suspect that the impoverished visual

testing environment in the MRI scanner could account for the lack of cultural

differences in the prior study (Paige et al. 2017).

The present study sought to better understand the conditions in which cultural

variations in memory specificity occur. Results highlight the importance of

separately considering memory sensitivity and response bias, as cross-cultural

effects in memory specificity are driven by response bias and not memory

sensitivity. Future work can extend these findings by further considering other

variants of instructions that manipulate depth of processing at encoding, as well as

further probing the role of retrieval processes, including decision criteria. This

research suggests that individual cultural values and task conditions (e.g., orienting
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instructions) can separately influence the extent to which information is attended to

and later remembered in detail. Prior work has even demonstrated that cultures can

differ in which types of details are salient and shape memory (e.g., Schwartz et al.

2014). Fully appreciating the effects of cultural influences on memory would

involve systematically integrating these levels—from perceptual to attentional to

socioemotional—to further our understanding of accurate, as well as false,

memories.
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