| remember being nic&elf-enhancement memory bias in adults and children

Shaina Frielindrowell
Boca Raton, Florida

Bachelor of Arts, Honors College of Florida Atlantic University, 2011

Master of Arts inPsychology, University of Virginia, 2015

A Dissertation presented to the Graduate Faculty
of the University of Virginia in Candidacy for the Degree of
Doctor of Philosophy

Department of Psychology

University of Virginia
May 2017



Abstract

Adults tendto remember themselves in a positivay. For example, they are more likely to

remember their past good deeds rather than their bad, sdads may help them tmaintain

good mental health and high seBteem. In contrast, adults tend to have a negativity bias in
memory f or coctiohserememberng moee®fstheinbad deeds than their good ones.

This is also adaptive in that it may héfigmavoid harmful individuals in the future. In the

studies presented here, | ask whether children are also biased to remember their own good deeds
better than their bad deedsdditionallya d dr ess whet her this bias is
developing selconcepts and to socializatigamacticesduring parenchild conversations about

the past.

Study1 showed that a weknown memory paradigrman be used to addregsestions
about how well children and adults remember positively and negatively valencetimater
encoded in relation to themselves and otHesdy 1a foundhat alults rememberedice verbs
encoded with reference to themselbetterthan mean verbs encoded with reference to
themselves or mean verbs encoded with reference to sene¢ése These memory differences
were present even when statistical models were used that separated actual remembering from
guessing strategieStudy 2then foundhis same bias i8- to 10-yearold children, providing
some of the first experimental eeidce forsele nhancement in childrenos
replicated the findings of Study 1la aswlight to address potential mechanisms of self

enhancement bias
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Chapter 1: Introduction

Imagine that you get angry and yell at a friend, insulting her and bringing her to tears.
Now imagine instead that this friend does the very same thing to you. Will your memory be
similarly accurate for both events? Will you be just as likely to recakegvent later onPhere
are many influences on memory that could help predict how well you would remember either
event, such as emotional content or distinctiveness. Importantly, there are also factors that only
apply to one scenario or the ot@eflunctional aspects of memory that lead to a divergence in
how well these two events would be remembered.

In the first scenario, you are the perpetrator of a transgremstbhecause of this, your
self-concept will have an important influence on how you remembeat happens. Adults
generally have a positive view of themsel(dsine & Hamamura, 200%yhich leads them to
remember themselves in a positive Ww&yeenwald, 1980)Thus, you arenore likely to
remembenicethings you have dorthan neutral or mean thingemembering more of our
positive past actions is beneficial in that it may contribute to good mental [s=dtiaylor &
Brown, 1988)and help people in Western cultures live up to the standards of their culture by
maintaining high selésteen{Heine & Hamamura, 200,/)vhich then continues to perpetuate
memory bias

In the second scenario, your friend is the perpetrator of the trasggreind you are
merely he recipient of their action¥hus,your selfconcept is less of a determinant of your
memory for the everadnd would not bias your memory in a positive wayfact, adults are more
likely to remember the negative than positiltengs other people have do(Baumeister,
Bratslavsky, Finkenauer, & Voh2001; Rozin & Royzman, 2001A bias to keep track of other

peopl eds negati ve ac ifshelpsarsindiwitual to steesclear dfsyzht i v e
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people in the future. Thus, different pmressur
to the actions of others. As a result, the saie or meamction may be remembered very
differently depending on who performs it.

Memories of our own nice and mean acts are particularly important because they may
contribute to moral identity and futisocial interaction@Recchia, Wainrlg, Bourne, &
Pasupathi, 2015For example, if someone primarily remembers times when she was prosocial,
this can help to reinforce views of herself as a good person and lead to continued prosocial
behavior(Aquino & Reed, 2002; Young, Chakroff, & Tom, 201Zhus, fully understanding
how children develop moral identity and what motivates them to do good deeds requires an
understanding of how they remember their past actions.

Previous esearchoy o u n g ¢ ménlony foreheibosvn and othénsice and mean
behaviorssuggests that they are biased the way that adult€hildren remember being more
generous than they really wdieasimi & Johnson, 2015and tley find it easier to remember the
meanrather than nicéhings that others have do(®altazar, Shutts, & Kinzler, 2@). However,
there have only been a few studies that directly adtiess kinds of memorie¥he present
study is the first to explore whethehildren do in fact remember their own nice behaviimtser
than their mean ones and contrastthist h t he way they r.emember oth
Additionally, research has not linketlildren's sedconcepto biased memory recalGiven the
roleselfc oncept i s t h o uoydnlypositice mpnhoey Yor theim past dctioktsis s 6
is an imporant factor to explore to understand whether the same processes might underlie this
bias in childhood.

In what follows, Ireview researchoa d u | t s 6 fontleeimoovn andot her sé act i o

Thenl show why it i s | i kaebiagedbythe sanmessureschs tbosed s me r



observed in adulthood\fterwards, | considen more detail specifitactors that may contribute
to memory biases in childhoo#inally, | present an experimental paraditirat provides a
controlled way to study theseemory biases and describe findings frimur studies with adults
and children

Self-Enhancement in Adulthood

In Western cultures, adults tend to have overly positive perceptions of themselves, feel
they have greater control over external events thanrdadly do, are overly optimistic about the
future, and attribute more good things than bad things to themgtlvasreview see Sedikides
& Gregg, 2008) This tendency to view oneself positivéla selfenhancement bidsis thought
to help Western adults maintain high sesteen(Falk & Heine, 2015; Heine & Hamamura,

2007; Sedikides & Gregg, 200&nd can lead them to see their pabteseas having been better
in certain ways(Greenwald, 1980)

This memory bias can be seen in three different ways: 1) People remember being better
than they objectively weéefor example, when asked to estimate past task performance, adults
think that they solved more anagrar scored more basketball points than they really did
(Oishi & Diener, 2003)2) They recall their own positive behaviors more easily or more often
than their negative ones. For instance adults whoskexlao recall as many successes and
failures from their lives as they can recall more instances of success compared t¢Eadoré&
Meijer, 2004) and 3) They remember their own behavior and experiences as more positive than
someone el seds. For e x ampgthan unplaadantlexperiences froenmb e r

their own lives, but show no such effect when remembering the experiences of closiBetizers

WWhile | have limited my discussion here to instances whereesincement leads people to think better of their
past selves, if people consider their past self as distant from who they are now, they will sometimes think worse of
that self in order to féggood about their current s¢fl. Ross & Wilson, 2000)



& Skowronski, 1997)In these ways, current sabncept influences the way that people
remember themselves in the past and recalling primarily positive memories helps them to
maintain a generally positive s@bnceptWilson & Ross, 2003)

Several studies have found support for-saliancement bias specifically in memory for
prosocial and transgressilehavior.For example, when asked to generate things that they and
others do that are fair or unfair, adults tend to generate more examples of fairness than unfairness
for themselves and more examples of unfairness than fairness for(@bkHesd et al., 2002;
Liebrand, Messick, & Wolters, 1986; Messick, Bloom, Boldizar, & Samuelson, 1985)
Interestingly, twins will sometimes confuse their memories in aesdiincing waySheen,

Kemp, & Rubin, 2008)Both individuals recall the details of the event, but they dispute who was
the protagonist, generally with both convinced that they were the recipient of a misfortune and
not the perpetrator of a wrongdoing.

In a series of studies using both real aiggkaphical memories and memories of
controlled lab experiences, Kouchalkid Gino(2016)showed that adults remembered their own
pastunehical behaviotess clearlythan their ethical behavioFor example, people who recalled
an autobiographical memory of doing something that made them feel bad or guilty rated this
memory as less clear and vivid than people who recalled a time when sgmetative had
happened to them or when they had done something nice. In a more controlled procedure,
participants read a story either about cheating or about being honest from eithgraadoat
perspective (i.e., self) or third person perspectixe, (0ther). When they rated the clarity of their
memory of the story several days later, those who had read the cheating story fiicst: the
personperspective gave lower clarity ratings than those who had read the honest story from the

first-personperspective and this finding was further supported by better performance on a



memory test about the story details. Importantly, for the third person conditions, there was no
difference between clarity ratings for the cheating and the honest story.

As mentoned, this bias in memory is thought to be driven bycaifcept and there is, in
fact, good evidence from cultural comparisons and studies of individual differences to suggest a
link between seftoncept and seiénhancement. In many Western culturexesee
themselves amdependent entities whose goals are to distinguish themselves from other people
(Markus & Kitayama, 1991)n this context, pursuing high sedéteem is a valued goal and
people tad to have an overall positive setbncept(Heine & Hamamura, 2007However, in
collectivig cultures, such as in Japan and China, people are seen as interdependent parts of a
larger whole whose goals are to fit in with oth@srkus & Kitayama, 1991)n such cultures,
the pursuit of sefmprovement is highly valued, which requires an accurate assessment of
oneself and so their setbncept is not overly positiygleine & Hamamura, 2007; Wan2013)

These differences in setbncept influence how people remember themselves. For
example, Gelfand et g2002)found that when asked to recall examples of their own fair and
unfair behavior, Japanesdudts did not show the tendency toward recalling more fair examples
t hat American adults do. Gel f and-coaceptianot ar gue
overly positive, they are not influenced by the same positive lens that Americans are when
recalling their own behaviors.

Along a similar line of reasoning, there is evidence that individuals with higher self
esteem show stronger selihancement bias. For example, when asked to recall a memory of
being cooperative, people with higher setteenhad greater subjective feelings of
remembering, as measured bygselat i ngs on questions such as, A

see it i(donesWNorville, & WVoght, 2016When instead asked to recall a memory of



being rude, people with higher seléteem had lower subjective feelings of remembering. The
researchers also found that participants more quickly generated memories of their positive
actions (prompts: sympatheaad romantic) than negative ones (prompts: dishonest and
annoying) and that people with higher setteem were faster to recall those positive memories
than people with lower sedsteem.

One question that the cultural comparisons andestéfemn findigs raise is whether self
concept influences autobiographical memory at encoding, consolidation, and/or retrieval. One
could imagine, for example, that setincept acts as a lens through which adults interpret and
encode their own behaviors, primarily feoug in on positive acts. Satbncept may also
provide a welelaborated structure that can be used to more easily retrieve certain, primarily
positive, memories once storé@heories of autobiographical memory propose thats®itept
influences memorgt all staged encoding, consolidation, and retriey@onway & PleydeH
Pearce, 2000}t is notoriously difficult for resgrch to separate influences that occur at encoding
and retrievalfor a review see E. J. Marsh & Roediger, 2008} there is some evidence that
selfenhancement occurs at both encoding and retrieval.

For example, Sanitios&unda, and Funf{Ll990)found that when adults were led to
believe that introverted behaviors are more indicative of success than extraverted behaviors, they
tended to recall more of their own introverted than extraverted behaviors. Sanitioso et al.
suggest ed t Bearch thraughtheirariempoaias tvas dnintentionally biased by their

desire to have this positive trait. Importantly, when they were led to believe that extraversion is

2There are also motivational processes that may causergelficement bias more generédlyg., Sedikides &
Gregg, 2008and specifically in memorgmnemicneglect; for a review see Sedikides, Green, Saunders,
Skowronski, & Zengel, 2016)t is likely that both cognitive and motivational processes contribute to self
enhancement in adultho@8chriber &Robins, 2012)For themoment,| focus on cognitive mechanisms, but |
discuss motivational mechanisms in greater detail when | introduce Study 3.



related to success, this effect was reversed and they recalled more of their own edtravert
behaviors.
In anotherstudy(Sedikides & Green, 2000\hen adults were instructed to read
descriptions of behaviors consideredtdabeust wort hy (e. g., dAwould ke
toadntrustworthy (e. g., thowghthésdweleidescriptionsefhei r p.
their own behavior from someone who knew them well, participants later recalled fewer of the
untrustworthy behaviors. When given less time during encoding to think about the behaviors,
however, there was no difference beém recall of untrustworthy and trustworthy behaviors.
This may indicatehat effortful processes during encoding led to the origiisrepancy in
recall of the behaviors
It would seem, then, thaek-concept may influence adsitmemory at both encoding
and retrieval such that positive items related to the self are remembered more often than negative
ones.
Self-Enhancement in Childhood
Havi ng s hown -donceptildencestthreibmemariesffor their own actions
and specitally how this leads to sednhancement, | turn now to the literature on-seticept
and memory in children. | begin by describing research showing that children as young as 3
years have a setfoncept but that this continues to develop considerabbgsaahildhood. As |
will show, the evidence of therole of selln hancement in childrends me
there is robust evidence that setthancement is present in domains other than memory and that
sellfconcept is relat endredgermeraltyhi | drenés memory
Development of seHconcept.Aspects of a concept of self can be seen early in

development, but sefoncept undergoes considerable elaboration in type of content and in



organization. When asked to describe themselves, by at least ®fyages children do so
somewhat consistently, but their descriptions are fairly limited: They are generally based on
activities (e.g., Al can count, | (Kgller, Fbrd, s c hoo
& Meacham, 1978)During early and middle childhood these descripti@mne morearied
such that by at least 10 years, childdescribe themselves based on mdimyensions including
kinship roles (e.qg., a sister), territoriality (e.g., from Charlottesville), and preferences (e.g., likes
playing soccerfMontemayor & Eisen, 1977)urthermore, throughout early and middle
childhood children have overall positive setincept{see Harter2012a)which would be
neededtoseesedfn hancement in childrends memory.

In addition to asking children to describe themselves in an-epédad manner,
researchers have also investigated the development-a@ioselépt by giving children the
opporuni ty to endorse statements (e.g., Al can
different responses to different categories of behavior; for example, a child might rate him or
herself highly on physical ability but not on peer relations, providimgesevidence for a
differentiated selconcept even at this early a@® W. Marsh, Ellis, & Craven, 20027 hat
said, older children show both more coherence and more differentiation -aorsetipt
measures. For example, closely related aspects ed@aiept, such as views of peer competence
and peer acceptance, are thought to become more integratediia afiddhood while distinct
aspects of selfoncept, such as views of peer competence and math competence, become more
differentiated (H. W. Marsh & Ayotte, 2003; H. W. Marsh, Craven, & Debus, 1998)

A self-concept composed of primarily positive schemas is present from as early as 3
years, creating the psibility that seHconcept could influence memory in a seffhancing

mannerfrom an early ageBut given the subsequent development in the variety of content and in



organization of sel€oncept, selenhancement effects in memory may not emerge ureil ¢at
may strengthen with age. The following section reviews the existing research-on self
enhancement in early and middle childhood.

Evidence for selfenhancementChildren show biases in several kinds of judgments that
can be seen as part of seithancement(for a review, see Trzesniewski, Kinal, & Donnellan,
2010) Like adults, children tend to attribute positive outcomes to factors within themselves (e.g.,
ability) and negative outcomestoext nal f actors (e. g-sertvaslk i fafki
is present as early as age 6 and remains throughout childhood and into adivtbnalds,
Abramson, Hyde, & Hankin, 2004; Snow, 1996; van EIk, Rutjens, & van der Pligt, 2015;
Whitley & Frieze, 1985)For example, first and fourth grade children who were told they were
competing with another child on an academic or athletic task, and then were subsequently told
that they had won or lost (regardless of actual performance), said they felt more résponsib
the outcomes of tasks where they won compared t¢3ostiw, 1996) When asked about the
other child, children also said that the other child was more responsible for wins than loses, but
to a much lesser extent. Additionally, in a related task wheeakolds rated trait stabiltfor
themselves and others, participants said that positive traits were more stable for themselves than
for others and that negative traits were less stable for themselves than fo(@meadruck &
Lindenbaum, 2009)

Childrends judgments of how generous they
self-enhancement bias. In Balcetis et(2D08; Study 1)for example, 8and 9yearolds were
told to imagine working hard on a task and receiving candy for their performanceh€lgen
were told to imagine that another child who had not performed as well did not receive any candy.

At this point, children were asked whether they would give any of their candy to the other child
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and were asked to estimate how many pieces they wowdd ey also made an estimate for
how much candy they thought another child would give in the same situation. Five days later,
when children were actually given the opportunity to give candy in a similar situation, they did
not give as much as they hadoeisly said they would. Their prediction for how much another
child would give was closer to the average number of candies actually given by all the children.
In other words, they saw themselves, but not others, as more generous than they really were.
Interestingly, children who were from a collectivist culture (i.e., Spain), where having overly
positive selfconcept may not be valued, were more accurate in predicting how much they would
give than children from individualistic cultures (e.g., England).

When it comes specifically to memory, there is evidence of bias in chilchenal
narratives of past nice and mean behavior, which could be a resultehbaticement. For
example Tasimi and Young2016)asked6- to 8-yearoldsto talk about a time in the past when
they had been mean to someone or a time when they had been nice to someone. Children were
more likely to describe their mean actions than their nice actions as provoked by Tbegrs
wereal so | ess |likely to identify a specific mea
someone's stuffod) compared ¢éd apkeciénd wnpceheé
and instead describe more general situations when prompted to talk about times when they were
mean ( e.ngy ,briowhheenr wa 3. Inlhis resegrchahowewely it idgfioult to
know the exact role that memoryagk because children may initially experience these events
differently (e.g., attend to provocation of mean behaviors to a greater extent) and they may
remember more than what they tell in their narrative, withholding information due-o self

presentationatoncerns.
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To my knowledge there is only one experimental study that has investigated how self
enhancement may influence childrends memory f
(2015) 5- to 8yearold children had the opportunity to give stickersanother child, or they
heard about another child who had done so. After a day, participants accurately remembered how
many stickers they and the other child had given. Interestingly, however, after a week, children
remembered giving slightly more thdrey actually had given and they remembered the other
child giving slightly fewer than s/he had.

These findings suggestthataselh hancement bias may &nfl uenc
that they remember themselves as more generous than they actually wenedraber others as
less generous. This provides evidence for a certain kind e¢isieifncement where memory of
past positive acts become exaggerated, but leaves open the question of whether children also
experience other kinds of sehhancement in memgrsuch as worse memoryrftheir own
past negative acts.

Self-concept and memory.Though research on sedhhancement in children's memory
is limited, there is experimental evidence that children's memories of their own actions are
remembered diérentlyfrom memories of othebactions. For example, children as young as
three years old recognize more actions that they performed a week earlier compared to actions
they observed an experimenter perf@dnRoss, Anderson, & Campbell, 201hportantly,
like adults, children show crossiltural differences in selfoncept that are related to differences
in autobiographical memoryrhis at least provides evidence that variation in-cetfcept is
related in some way to children's memories of their past, even if it is not specific to self

enhancement.
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As discussed above, individuals in Western cultures usually have greater focus on
themselves as independent entities whereas individuals in collectivist cultures focus on
themselves as parts of a larger whdllarkus & Kitayama, 1991)These differences in self
concept influence the way that people in these cultures remember the events in their lives starting
early in childhood. For example, Wa(®p04)asked 3to 8yearold American and Chinese
children to respond to prompts such as, Al o6d
t hat was really speci al an, Ameficamchildren@otdhopgarr e d t o
memory narratives about more specific events, and included more emotional references and
autonomous orientation compared to Chinese children. Chinese children included more details
about social interaction, group activignd mentions of other people in their narratives. This
shows that American childrenbés representation
may help them to remember information that is focused on their own specific experiences while
Chinesech|l dr en6és representations of themselves as
remember information that is instead focused on other people and groups.
Negativity in Memory of Others

Whil e memories of oneb6s own bebédthda or s may
influence ofsekc oncept , both childrenés and adultsbd m
negative behaviors. Rather than being influenced bycselfept, these memories are affected by
different pressures, namely the adaptive utility of remenmig that someone has done
something negative so that they can be avoided in the figugre Kinzler & Shutts, ZUB). This
is particularly interesting because it means that memory for the same actions may be very

different depending on whether they are carried out by oneself or someone else. In this section, |
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review evidence that atts and children remember otlsénegative acts better than their positive
ones.

Negativity in adults' memory. The adult | iterature on memor
and negative behaviors has focused on memory for cheaters and trustworthy individuals. In
Buchner, Bell, Mehl, & Muscl(2009) for example, participants saw a series of images of faces
along with behavioral descriptions that would lead a reader to conclude the individual was a
cheater, trustworthy, or neutral. Participants were better able to remembefaceshvere
cheaters than which were trustworthy or neutral. This suggests that, consistent with the
negativity bias described earli@aumeister et al., 2001; Rozin & Royzman, 20@iher
peoplebs negative acts are more memorable tha
it is still present after a week del@uchner et al., 2009nd when names are used to represent
people instead of facéBell, 2009)

Some initial explanations of these memory effects focused specifically on the adaptive
benefits of having better memory for cheaters compared to trustworthy indivi@asisides,
Tooby, Fiddik, & Bryant, 2005) But more recent research has extended these findings to other
positively and negatively valenced domains, s
disgusting behavior is better than for their pleasant beh@®ak & Buchner, 201Q)and
memory for ot her haverdaspetterdhan fa thair presscial bghaviob e
(Kroneisen, Woehe, & Ragh, 2015)For example, in Kroneisen et €2015) participants read
descriptions of people whower aggr essi ve (e.g., nQ. P. is a fa
his friends to provoke a fight with other soc
of an accident. Every noon, he and o)oher help

neutral. When asked to remember whether each person had done something aggressive,
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prosocial, or neutral, participants were better at remembering which individuals had been
aggressive than which ones had been prosocial or neutral.

The source memorgdvantage for negatively valenced individuals is thought to result
from the emotional reaction that participants experience at encoding when hearing about
behavior that violates their expectatigBgll & Buchner, 2012; for alternative views, see
Barclay & Lalumiere, 2006; Cosmides et al., 2009)at is, when someone is said to behave in
an unconventional mannehis leads to an emotional reaction that results in the participant
paying greater attention at encoding. Support for this explanation comes from two sets of studies.
The first manipulates expectancy and shows that participants have better source fmemory
prosocial behaviors when they are led to believe that antisocial behaviors are the ones to be
expectedKroneisen et al., 2015For example, adults are better able to remember that someone
who helped the homeless did something prosocial when they are asked to imagine being in a
neighborhood with mainly aggressive people compared to wiegrréleeive no such instructions
and presumably expect people to behave positively.

A second line of research suggesting that emotional reactions explain the negativity
memory bias more directly manipul at eerthyparti ci
behaviors are equated in terms of valence and arousal ratings (e.g., a car salesman who conceals
serious defects from customers compared to a cheese seller who removes old cheese
immediately), the cheating behaviors tend to elicit a stronger embtéeawion and are
remembered bettéBuchner et al., 2009However, when the valence and arousal ratings of the
trustworthy behavior are higher tharodle of the cheating behavior, the trustworthy behavior
elicits a stronger emotional reaction and the memory advantage for the cheating behavior

disappears. In Bell and Buchrn@011) for example, participants were told that one individual
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saved a child from drowning at great risk to their own life while another individual downloaded
movies illegally. In this case, adults remembered who had done something trustworthy just as
well as they remembered who had cheated. It is interesting tthabiacreasing the valence
and arousal of trustworthy actions did not lead adults to remember those positive acts to a greater
extent than the cheating actions, providing continued support for the strength of negative
information in mesmory for othersd act

Negativity in children's memory. Like adults, young children generally expect others to
behave in positive way®oseovski, 2010)For example, in Boseovski and LE&O06) 3- to 6-
yearolds head information about a person who did mean or nice things (e.g., sharedbplay
took someonebs chocol ate) . |l nterestingly, chi
unless they had heard multiple examples of that person behaving in a meamcoayrast, they
tended to say that someone was nice even if they had been provided just one instance of that
person behaving nicely. Thus, when an individual behaves in an antisocial ntlaisneould be
unexpected. Based on the previously describegareh with adults, such behavior wolikely
beparticularly memorable.

Indeed, Baltazar et g2012)presented 4/earolds with a series of faced children

accompanied by trait/behavior descriptions. Half the child characters were described as mean

(e.g., fAAshley is always mean. Today she stol
other half of the characters were described as nicefielgl, mber Il 'y i s al ways ni c
brought in cookies and everyone got some. 0) .

better at correctly identifying which characters had been mean than they were at identifying
which characters had been nicéil@ren were also better at selecting which of two mean

behaviors had been performed by a given mean child than which of two nice behaviors were
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performed by a nice child. Baltazar et al. argue that this shows that children are particularly
sensitive to ptentially threatening information and remember it better than positive information,
but the results are also consistent with the mechanism proposed in the adult literature that
unexpected acts are remembered better than expected ones.

Another exampledemsnt r at i ng how another personds un:
behavior may lead children to have enhanced memory comes from a stDdgllbysang, and
Jaswal2015)where 6 and #yearolds heard about children who committed an accidental
transgression (e.g., broke a dish) and either
children whodid not commit a transgression. Participants were better able to remember which
characters had failed to apologize than which characters had apologized or had not committed a
transgression. In other words, they remembered the unexpected/negative aepologizing
more so than the expected/positive act of apologizing.

These examples suggest that childrends mem
better than their memory for othersé positive
their memory for othersd negative behaviors i
Johnsor(2015) for example, 5to 8yearold children were told that one child took a number of
stickers from another child. A day later, participants rememtieedhild taking, on average,
one more sticker than s/he really had, and a week later this difference increased to almost two
stickers. Interestingly, when children themselves took stickers from the other child, they did not
later misremember the numbeety had taken. Thus, another chil
negative behavior may be remembered to an exaggerated degree over time. This could actually
be seen as a manifestation of sthancement bias in that remembering more of another

person's negate behaviors could make someone feel good about themselves in comparison,
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functioning in a similar way as remembering fewer of their own negative behf@rasker,
1993)

The selfenhancement and selbncept literatures indicate that children are likely to
remember the positive things that they have done more than the negative ones, and they may
exaggerate thexéent to which they acted positively in the past. When it comes to memory for
ot her peopl eds act i on stp7yearods arecbetter ai remembersagns c | e
who has done something mean (and/or unexpected) compared to who has donegainethin
(and/ or expected), and children may even r eme
The Impact of Socialization through ParentChild Reminiscing

Children growing up in Western cultures may have positivecegl€epts and show self
enhancement in their memories in part because of the way that parents talk to them about their
past prosocial behavior and transgressions. Similatlypughc hi | dreenmod sy f or ot her
transgressionmay initially be encoded better because of automatic attentional mech@Belins
& Buchner, 2012)theymay also be influenced over time by the way they are talked about with
parents. In the following sections, | review evidence from socializatisearch examining
parentchild discussions about the past.

Tal king about t hmkihe US impartidularsanddAesteanvciltores .
more generally, feeling good about oneself is vallifadk & Heine, 2015)As a result, parenting
practices tend to focus on helping children mainitegi selfesteem. For example, in reviewing
parenting books in Western cultures, Ha(g12a)found that they recommend that parents
acknowledge childrenb6s achi eveme-ndws, andeflerc our ag
limited negative feedback. In an interview study of childrearing values, Miller, Wang, Sandel,

and Cho(2002)found that middleclass American parents of toddlers often spontaneously
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mentioned the importance of sel§teem. Either spontaneously or with prompting, they talked
aboutsefe st e e md s | meitve outeomes such as achigvement and mental health,
and also discussed how they helped their own children builés&lém, emphasizing the
importance of parenthild interactions for this.

In contrast, parents in East Asian cultures are more likedyriphasize selfnprovement
than to foster positive seliews(Wang, 2013)Forexamp | e, i n Mil |l er et al . o
about childrearing values, Taiwanese parents did not spontaneously mentestesati very
often nor did they talk about it when prompted. In fact, if they did discusesteém it was
generally in a negative wa that high selesteem could make a child react negatively to failure
and feedback.

These parenting values regarding-ssifeem have an important influence on how parents
talk to their children about their past behavior. In a longitudinal home obsergatidy of
children from age 2;6 to 4;0 in urban, wetucated families in the U.S. and Taiwisfiller,
Fung, Lin, Chen, and Bold2012) found very few instances where American parents and
chil dren talked about transgressions such as
property. In contrast, the Taiwanesepaierti | d dyads tal ked about chi
much more often. Even when the American dyads did talk about transgressions, parents made
them seem less serious, put a positive spin on the story, and/or introduced humor. Miller et al.
propose that this difference could reflect a concern on the part Ahtedcan parents that
talking too much about <chil dr e neStesempra thatitisr ans g
instead better to deal with a transgression when it occurs and not continue to dwell ah & later
concern that Taiwanese parents id share. In another study, when American parents were

specifically prompted to talk to theirygarold children about a past transgression, they
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generally selected events involving mischief or misadventure, rather than more serious
transgressions, andrtded to downplay the transgress{Beese, Taumoepeau, & Neha, 20314)

Research with-fearolds and older children has shown that American parents do
sometimes al k about the consequences of their chil
how the childbés transgression made the victim
positivesefiv i ews: Rat her than eval uatfacusgorédomehatc hi | d o
the child did well in the situati@ for example, that they attempted to repair the harm afterwards
(Recchia, Wainryb, Bourne, & Pasupathi, 20I#)ey also continue to use narrative devices
such as downplaying the transgressionsiatmrdducing humor, as they do with younger children
(Wang & Song, 2014)

By not discussing or by downplaying childr
contribute to their children having poor memory for their transgressions becaused¢hese a
rehearsed. Additionally, if childrenés views
experiences with their parents, then American children are unlikely to see remembering their
own past transgressions as an important function of memoayjeast that it is not as important

as remembering their own good behavior.

|l ndeed, i n(204R)$tudyecomparing Americad and Taiwanese families,
parents in both cultures talked about ng heir ¢
the children as hel pful, honest, and generous

sometimes cast their children in an exaggeratedly positive way. For example, they excessively

%%t is important to distinguish here between memories o
Parents do focus more on discussing emotions in narratives of past negative events compared to positive ones, which
helps children to understdntheir negative emotior(§ivush, Hazzard, Sales, Sarfati, & Brown, 2Q@)t that

research focges on negative events that have happened to children or that they have witnessed, and not on
childrends own negative acts.
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praised their children for simple acts such as making a friend tauggiping set the dinner
table. Similarly, when given specific prompts in the lab, American parents talked with their
children about the benefits that they gained from helping others (e.g., feeling proud) and used
evaluations (e. g.o, ,Aywhu cahr @ sa tchoaud hpe-rtsoomcontr
conceptRecchia et al., 2014)
In short, the narrative practices of American parents may contribute to their children
having positive selEoncept, and socialize children to see the functions of thinking and talking
about the past as primarilgr highlighting achievements and good deeds, rather than focusing
on things that one has done wrong. It seems plausible that this kind of socialization practice
would contribute to children being biased to remember more of their own positive acts than
negative onesOne goal of the present research waastowhether the goals parents have when
talking to their children aboutthepast e r el at e d -enhancemert memorgmad.s s el f
Tal king about ot helnaddition tdinfuereing@iscussiene @ v i or .
chil drenbés own misdeeds, parentsd &alues al so
transgressions against their children. In American culture, independence and unique personal
experiences are highly valu@darkus & Kitayama, 1991)Because of this, when American
parents talk with their children about past e
perspectives and emotions and oce, foaekdmple,byi ng t h
asking their children about their judgments and opin{iviang, Leichtman, & Davies, 20Q0h
China, in contrast, interdependence and social harmony are more highly \"Maurkds &
Kitayama, 1991)When parents talk with their children abdhe past, they do not focus on
affirming their child and on their childbés em

relationships and maintaining those relationsiMyang & Fivush2005)
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This specifically plays out in parenhild discussions of peer interactions in these
cultures. When the mothers oft® 10yearolds were asked to talk with their child about a
negative peer interaction, American mothers and children often talked mbesitthen a peer
had done something negative to the child, such as being aggressive or socially excluding them,
rather than times when the child had transgressed against @\@eer & Song, 2014)During
these conversations, parents focusedympathizing with their child and talking about their
chil dés emotions rather than discussing the p
othersé transgressions |l ess often and al so in
minimize theharm done to their child, talked about why the peer might have transgressed, and
were focused on repairing the relationship.

Through these experiences, American children may be more likely to talk about and
rehearse memories of times when they were taviather than a transgressor, leading to better
memory for othersé negative acts. Moreover, i
the past are shaped by these interactions with parents, then American children may come to see
thinkingandt al ki ng about the past as an opportunity
them and work through their own emotional reactions.
Individual Differencesin Self-Concept

Another key factor that may contributegel-enhancement bias an individud 6 s- s el f
conceptAt the moment there is no research on this in childhood gsetarch with adults shows
that individual variability in aspects of s@bncept, such as sadkteem, are related to variation
in the strength of sekénhancement biggalk & Heine, 2015)In this section | furtér discuss

the role of seHesteenandreview another aspect of selbncept known as selfalues.
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Self-esteemThere is considerable evidence from domains other than memogdilitdt

with higher seHesteem show greater selihancemer(for a review, see Falk & Heine, 2015)
For examplewhen asked to rate how well positive personality traits describedaham
unfamiliar peeraduls werebiasedto give higher ratings for themselvidgan the peer and the
degree obiaswasrelated tcself-esteem: Participants with highglobalselfesteem showed a
larger biagHamamura, Heine, & Takemoto, 200lfportantly, here issmerging evidence that
selfesteem ispecificallyrelated to selenhancement in memarylany of these studies have
used actual autobiographical memories and measuredrdeihcement based on subjective
experiences of remembering. For exampleen askedo recall a memory of being cooperative
(Jones et al., 2016y of feelingproud D6 Ar gembeau & Vaaduldwatm Li nden,
higher sefesteem had greater getiive feelings of remembering on items such as the amount
of visual detail in their mmory. When they recalled memory of being rudaer feeling shame

those samadultshad lower subjective feelings of remembering.

Another type of subjective experience, subjective temporal distance, also shows a
relationship between seinhancement argklf-esteem: Adults with higher sedsteem felt
subjectivelycloser in time to instances where they had attained a goal and further from instances
where they had failed to attain a ga&gardless of the actual amount of time since the gvent
(Demiray & Freund, 2017)

There is only one study that has examinedestiéend eelationship withmemory
accuracy for controllethb stimuli Jones and Brung|R014) showed adults a list of positive
(e.g., fAkindodo) and negative (e.g., Ameano) tr
whether the word described thene( self item) or whether it described another person (i.e.,

other item). They found that people with higher-ssifeem recalled more positigelf items and



23

fewer negativeself items on a later memory test whereasesiéem was not relatedrteemory
for fotheo items.

It is important to note that not all studies have found evidence for a relationship between
selfenhancement memory bias and sslfeemRitchie, Sedikides, and SkowrongRi016)
asked participants to recall positive and negative behaviors that they had done in the past. They
measured memory accuracy duringegond visit a few weeks later by asking the participants to
recall the behaviors they had generated during the first visit. Using one measurestessti
that asked participants to compare themselves to the average person, Ritchie and colleagues
foundthat participants with higher sedsteem showed a greater recall advantage for positive
over negative behaviors. However, in a subsequent study usingesteelin measure that did
not ask them to compare themselves to others, there was no relatiorthigewiory recall.

In sum there is considerable evidence for a relationship betweeasteém and self
enhancement memory bias where adults with higheresédem show greater bias. However,
most of this evidence comes from studies of subjective meratngs, and so the relationship
with memory accuracy is less understood.

If high selfesteem is a contributor telsenhancement memory biesadulthood, theit
is reasonable to explore whether it is afsmlved in such biases in childhood. Precursors to
selfesteem are present as early as preschool age, when chéaemrertain perceptions of
themselven specific domains such as physical competence (e.g., good at climbing) and peer
acceptance (e.chave a lot of friends)Harter & Pike, 1984)At least as young as 8 years old,
children can give reliable ratings of global se¢teen(Harter, 2012a)One goal of the present
research is to examine the relatiopshetween selésteem and seinhancement bias in both

adults and children.
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SelfvaluesVal ues are considered to be -an i mport
concept and therefore may have an important influence on mé@onyvay & PleydeHPearce,
2000) Schwartz2001, p. 521yefinesa | ues as, Adesirable, transsi
i mportance, that serve as (¢ 8thabiyof gumanvalugeei pl e s
describes types of values that people have and how these different values relate to one another
(Schwartz, 1992; Schwartz et al., 2001, 20B3)nature the pursuit ofsome values is
compatible with certain other values, but conflicts wighothers.S ¢ h w athebryirclades
ten different value constructisat are arranged along multiple dimensitmeepresent these
compatibility-conflict relationshipsGiven my research focus eel-enhancementhe
dimension of selenhancement versus sélinscendencis of particular importance here
Valuesthat arerelated tgpower(e.g., social status and dominanaajl achievemerge.g.,
personal succesf)ocus on promoti ng arecofestotheself | nt er est s
enhancement pal&auesrelated tdbenevolencée.g., enhancing welfare of closdets)and
universalism(e.g., protecting welfare of all peoed naturgi nst ead promote ot he
and ae closer to the setfanscendence poli addition, hedonism values (e.gersonal
gratification) are often closely related to power amtiiavement and fall close to the self
enhancement pole.

Notably, the way that someone prioritizes values is related to beliefs and belfaviars

review, see Roccas & Sagiv, 201Bpr example, people who rated universalism more highly felt
more ready to engage in social contact with outgroup mern{®agiv & Schwartz, 1995 here
is also some evidence for a causal effect of values on beh&amgix, Sverdlik, and Schwarz
(2011)had participants rate their values and then a few weeks later participate in a social

dilemma game. Before the game, half of the participatésl their values again as a way to
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make then more cognitively accessible. Overall, participants who scored higher on benevolence
cooperated more while participants who scored higher on power competed more; importantly,

these effects were strongerwhenpt i ci pant sé values were more a
thought about them.

Schwartz and BardR001)found that m the United States, college students tend to rate
their top three values as benevolence, achievement, and hedonism, while universalism is
generally rated lower and powseraften rated as the lowest priority vallibey also found that
it is common across many cultures to rate benevolence highly and power quite low, and so it is
al so informative to consider American student
American students are a little above average on benevolence, considerably lower on
universalism, and considerably higher on achievement, hedonismoeed. This is consistent
with the strong focus in the U.S. on independence and higlestelén{Heine & Hamamura,

2007; Markus & Kitayama, 1991; P. J. Miller et al., 2Q0Z)ichhavealso been implicated in
selfenhancement biasas discussed previously

Turning to e&tvelopmentatesearchan adultlike arrangement of value constructs is
present in childhood frorat least7 years oldDdoring et al., 2015; Déring, Blauensteiner, Aryus,
Drogekamp, & Bilsky, 2010and likely from 5 years of ag€ollins, Lee, Sneddon, & Ddring,

2017; Lee, Ye, Sneddon, Collins, & Daniel, 2QIt)ere are developmental differences from

age 5to 12 years, with an arease irdifferentiation between the ten lowkvel value constructs
(Lee et al., 2017)Thehigherlevel dimensionshoweverare very similato adults For example,
benevolence and universalism (siefinscendence) are highly related at one pole and power and
achievement are highly related at the opposing poleésblincemengndthesefindings hold

across samples from multiple countr{@ring et al., 2015)
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Like adults, children tend to rate s&éldnscendence values as most important and self
enhancement values as least impor{Bxting et &, 2015) Value priorities for 8to 11-year
olds are moderately stable over two year per(@isciuch, Davidov, & Algesheimer, 2016)
Value priorities do change over time, and in at least in one Polish sampteasstiendence
decreased in importance while seffhancement increased in importance from age tenelodw
and then became more staff@eciuch et al., 2016Yhis increase in seénhancementith
age® though not the decrease in setinscendenéewas also found in a crosectional study of
American children(Doring et al., 2015)

No research has examined the relationship between memory andlael in either
adults or childrenand so one of the goals of the present research was to explore whether
individuals with higher selenhancement values or lower siefnscendence values show
stronger selenhancement memory bias. It is possible that the motivations underlying self
enhancement values are the same ones that contribute to this memo&§difaslues provide
insight into the self in a way that is unique from personality orestfem because values are
about what someone thinks is important, not about how someonestariyow they see
themselves. For example, someone may highly value dominance, but not be dominant nor view
themselves as dominant.
The SeltReference Paradigm

The aim of the present research is to unde
mean andhice behaviorsliffersr om t hei r me mo r y. Oeeflimitatiorhnoémushd b e h a
of the previous work on the sedhhancement bias is that it does not control the encoding of the
original event because relde memories are usge.g., Messick et al., 1985Jhis means that

differences between memories cannot be controlled and memory accuracy cannot be assessed.
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Using reallife memories also does not allow researchers to control how much a memory has
been rehearsednd so interpreting memory differences between one memory and another is
complicatedAdditionally, the use of memory recall and/or subjective ratings of memories in
prior research does not show whether differences in memory for one's own prosoeiatiacts
transgressions are a result of less information about one's transgressions being present in
memory, or just about that information being somewhat less accessible to recall (i.e., does not
come to mind easily) and less clear or vivid.

To address thes@icerns, in the present stesll used a paradigm that has previously
been used to research the seference effect in memory. In the traditional seference

paradigm, participants see a list of words, often adjectives, and for each item theyarteohst

to either think about how it relates to thems
how it relates to a familiar person (e.g., AD
item in a semanti c or opneyrnt eopft ucao |l dw?ady, (fel.sg .i,t fAw
l etters?o0). I n general, adul t srefdemdeddaning r ecogni

encodingfor a review, see Symons & Johnson, 199His memory advantage is thought to
result from two effects: 1) reference to the self creates an automatic increase in attention to
related stimul{Turk, Cunningham, & Macrae, 2008nd 2) processing with relation to self
concept results in greater elaboration and organization of the sfifteil & Loftus, 1988)

The selfreference paradigm is limited in that it does not capture the kinesthetic and
agentic properties of actual behavior. For example, when someone actually performs an action
they have awareness of thigitentions and they feel themselves physically move. Despite this
drawback, the selfeference paradigm is still thought to rely on similar-seférential processes

as everyday thoughts and actions involving the self and can provide a more contsolbéd te
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how behavior is remembered differently for oneself versus others than is possible when using
reatlife memoriegsee J. Ross et al., 2011) particular, using this paradigm allows fgeater
control of encoding and rehearsal and also allows for a focus on memory availability without
confounding it with accessibility.
Item memory and source memoryin the seltreference paradigm.Before

discussing the results of prior studies using thersétrence paradigm, it is important to
understand some basic information about different processes that contribute to performance on
memory tasks. Here | focus on two different ways of assessemgory: Recognition tests and
source testdRecognition test assess item memaryvhether someone is able to recognize that a
specific item was seen before or ndtcurate iem recognitiordoes not require remembering
the @ntextual details associated é@nitem during encoding for example, whether a
statement was made by a man or a woman, or in the study here, whether the material was
encoded with regard to self or oth8ource memory testen the other hando beyond
recognition by asking the parif@nt to remember the catual details of an experience

Notably, according to theoretical accounts of source monitoriagy memory and source
memory performancmaydiffer in some situation§lohnson, Hashtroudi, & hdsay, 1993)
This is supported by evidence fratudieswhereexperimental manipulations haviferent
effects on recognition test performance and source memory test performance. This has been
shown in a variety of casesjch as memory for trustwostland untrustworthy behaviors
(Buchner et al., 2009}he influence of retrieval cu¢Bodson & Shimamura, 2000ndthe
effect oflevel of processingluringencoding(Lindsay & Johnson, 1991Pne examplefoa
mechanism fodifferences between item memory and source meisdhatpaying more

attention to an item during encoding may increase item memory, but not affect source memory if
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no effort is made to connect the item with its cont&kie importance of #hdistinctionbetween
item memory and source memasymade clear in the following section.

Selfenhancement in the selfeference paradigm.One goal of the current work is to
confirm that adults do show a selihancement bias menory of selfreferenced actions
compared to othereference actions. This is important because previous research using-the self
reference paradigm and positive and negative adjectives has yielded inconsistent findings.
Consistent with a seénhancement edtt, Leshikar and colleagugx015) found that
participants had better source memory for positive adjectives when they had encoded them with
regard to themselves (seHference condition) than when they simply made a judgment about
how common the adjectives were (semantic judgmemdition). For example, when
participants had decided during encoding whether or not a positive adjective wiesseilitive
(responding yes or no), they were subsequentl
Acommono or Adon't jkdymentdtheyhhdeemasked tk make fov that c h
adjective Replicating this resulDurbin, Mitchell, and Johnsof2017)also found that source
memory was better for positive sefferenced words compared to semantic fjueligt words
The studies, however, divedm their results for negative words. In line with sefthancement
bias, Leshikar et al. found that negative adjectives were remembered worse whefessited
while Durbin et al. found no difference in sournemory for negative seleferenced and
semantic judgment word$here are too many methodological differences between the studies to
address why the results differed, but it does make it clear that more research is needed to clarify
the conditionsunder whichselfenhancement bias is present in adult memory.

Similar effects have also been shown using free recall(tebt® Ar g e mb e a u, Co mk

& Van der Linden, 2005; Jones & Brunell, 201BEpr example, using positive social/moral
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adjectives such as fAgenerous, 0 hHo2Wfaurelnt , 0 an
that adults were better able to recall those encoded with reference to self than thoswiticode
reference teomeoneelse I n contrast, for negative adjectdi
Adi shonest, 0 there was -andothemreferancdd iteths. Thisessr ence b
similar to the source memory findingsDurbin and colleages(2017)described above and is
also consistent with a sedhhancement bias, though the influence of mememgliection and
accessibility in this case cannot be separated because free recall was used to measure memory.

Two other studies that used a subjective ratingufemberinglid not find self
enhancemert Car son, Mur phy, Moscovitch, & RoleBenbaun
this task, participants could respond that an item was new, that they remembered seeing it before
(i.e., theyremembered details of tlwentext from the study phgser that they just knew they
saw it before (i.ethey recognized it but did not rememiseecific details from study). This type
of subjective judgment is often correlated witrformance omecognition and source memory
tests(for a review, see Yotiaeas, 2002) Thus, this inconsistency with the findings described
above is surprising and points toward a need for further evidence-ehdelhcement in adult
memory.

Unlike source memory and free regdém memory has not shown a selihancement
effect in prior research. Studies have found that recognition is better foefeednced items
than otherreferenced items or semantic judgment ité@asrsonetal.,1 5; DO6 Ar gembeau
al., 2005; Durbin et al., 2017; Leshikar et al., 2015; Yang, Truong, Fuss, & Bislimovic, 2012)
However, none of these studies found that memory foirsdfenced adjectives varied based on

their valence, and the effect of valeniself is inconsistent across these studies. Thus, memory
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measures thaest item memoryrather tharsource memorygenerally do not show self
enhancement.

The combined pattern of results from recognition memory and source memory tests is
consistentvith the idea that the advantage for selferencedpositive information is that is
more easily connected to the safidor the disadvantage for negative information is that it is
less easily connected to the s8glf-referential processing mayqatuce an advantage in item
memory regardless of item valence because of greater attention to the item or deeper processing
of the item, without necessarily connecting the item to thgiself binding it tocontextual
details; see Durbin et al., 201%) turn, valence differences may be pest in source memory
because judgments about the type of processing present at encodingelyouhdemembering
theconnection to the sellhis argumenis situatednoregenerallyin the emotioal memory
literature whereseverakexplanations haveeen proposefbr situations where item and source
memory are influenced differently by arousal and valéaag, Cook, Hicks, & Marsh, 27;
Johnson, Nolde, & De Leonardis, 1996; Mather, 200feseexplanations arbased on the idea
that sometimes processirggfocusedmore narrowly on an itewhile other times the itens
processednore broadly within its context.

In the present stuel, | used a test dfoth source memory amdcognitionin order to
investigatehese differences in the effects of selferential processing.

Self-reference in childhood.There have been no prior studies with children using the
self-referenceparadigm with emotionally valenced stimuli. The generalsttrence effect,
however, has been demonstrated in young children. For example, Cunningham, Brebner, Quinn,
and Turk (2014)had 4 to 6-yearolds watch a series of 48 images of familiar items, such as toys

and household items. For h#ie items, an image of the participant's face was shown next to the
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item and the participant was asked whether he/she liked the itermefeetince). For the other

half of the items, an image of an unfamiliar, oppegeader child was shown next to itdatne
participant was asked whether that child would like the item (o#ference). When

subsequently viewing the old items mixed with 24 new ones, children at all ages were better at
recognizing items they had encoded with reference to the self. Aditipchildren had better
source memory for seteferenced items: When asked to indicate whether each object had been
self or otherreferenced at encoding, children were better at identifying that an object was self
referenced.

The presentresearchl modi fi ed Cunni na2Mproceduretb col | ea
use nice, mean, and neutral action veflhe basic task in all four studies reported here was the
following: During the study phase, participapt®cessed half the verbs with reference to
themselves and halfith reference to another mem Then they completed a recognition and
source memory test. The primary inteneaswhether childrerand adultsemember more of the
nice behaviors if they processed them with-sellérence, and whether they remember more of
the mean behaviors if thgyocessed them with otheeference.

Action words (i.e., verbs) rather than trait adjectives were bseduse this isore in
line with the gohof examiningmemory forice and meabehaviors. Prior research on self
enhancement using the sedfference paradigm with adults h@smarily examined adjectives,
not verbs, and so in addition to addressing devedoy the present findings also extend the
previous adult work.

Study 1 willshow that the selfeference paradigm can be used to examine self
enhancement in children and adults dralwsattention to important methodological changes

that are then incorporat@ato a new procedure with adult participamsStudy la. That
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proceduras then used with children in Study 2 to show evidence foresglancement bias in
source memory. Finally, Study 3 returns to adult participants to explteet@ mechanisms of
the biasAll data have been made pidhy available via Open Scienéganmework and can be

accessed atsf.io/4b5kq


https://osf.io/4b5kq
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Chapter 2: Study 1

Six-yearolds and 9yearolds were included in the study for two reasons. Firstly, children
of these ages fall in the middle of two different theorigedods of seHconcept development
(Harter, 20123)and therefore their setiboncepts may influence memory to a different extent.
Secondly, Cunningham and colleag(@814)found evidence that the tb 6-yearolds in their
study may have experienced the geference effect primarily through an automatic, attentional
mechanism rather than an elaborative mechanism involvingaetiept: The memory advantage
for seltreferenced compared to otheeferenced objects was equally strong when the
manipulation was whether children saw a picture of their face or another child's face next to an
object, without elaborating on the link by deciding whether they (or the other chdd)thie
object. When adults perform a similar task they do show a stronger advantage riefesetfced
items in the more elaborative condition compared to the passive presentation c@mdost
al., 2008) Sef-enhancement may be more likely to occur with the elaborative mechanism
because this involves processing that relies on thegetfept. Thus, if §earolds' self
concepts are not sufficiently developed for this mechanism to be in place, in the sturdgnt
they may not show sefnhancement to the same extent as theadolds, whose memory may
be more influenced by setbncept.

As discussed earlier, the narrative practices of American parents may contribute to
children being biased to remember mof¢heir own positive acts than negative ones. In the
present study, | included a measure of parental reminiscing goals to explore the possibility that
parents with more goals related to having a positive sense of self would have children who

rememberedgsitive, selfreferenced material better and parents with more goals related to
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learning from mistakes would have children who remembered negativesfeedinced material
better.

Otherpotential moderators of sedinhancement bias are certain aspectsofd i vi dual s 6
selfconcepts because this is thought to be a key contributor to such bias. In the present study, |
measured one aspect of setincepd selfvalues. As discussed previously, values related to
selfenhancement and sé¢thnscendence are mostavant here. | expect one of two possible
outcomes: One possibility is that participants who identify with power and achievement values
will show a greater memory bias because they may be generally more likelyealsaifce. An
alternative possibilitys that participants who identify with benevolence and universalism values
will show a greater memory bias because being nice to others is a stronger part of their self
concept and people are more likely to sgthance when something is more central to gense
of self(Sedikides & Green, 2000)

Method

Participants. Participants were 30-gearolds (femaie= 15;Mage= 78.1 mosRangege
= 72-84 mos), 30 Yearolds (emale= 15;Mage= 113 mosRang@ge= 108120 mos), and 30
college studentiemaie= 21; Mage= 19 yrs;Rangege= 17-24 yrs). An additional two-§ear
olds did not complete the study; aly@arolds and adults completed the study. An additional
seven éyearolds and two 9earolds wereexcluded from analyses for suspected inattention or
misunderstanding of instructions. This was decided based on a few criteria: 1) Children picked
responses randomly across item type (i.e., selected each response option about 33% of the time
for each typef item); 2) Children either picked the same response many times in a row (e.g.,
one participant selected Aothero 13 times in

times (e.g., one participant tdddmemteetd fiot her o
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responses at an unusually high rate across item types (e.g., one participant had 87% false alarms
to new items and for old items 60% of the time selected the opposite source from the correct
one). No adults were excluded based on thisrgait Nine children did not have sefilues data

due to shorter appointment lengths or experimenter error.

Design.There were two withiparticipant manipulations: Valence type and reference
type. Valence type was the manipulation of whether the words to be remembered were nice,
mean, or neutral. Reference type was the manipulation of whether participants were asked to
process the words in a se#fferential or othereferential manner.

Materials. Ninety verbs (e.g., help) or vegreposition combinations (e.g., work
together) that represented nice/polite, mean/impolite, and neutral actions were used; there were
30 vebs of each valence type and the complete list can be found in Appendix A. Mean and nice
items were generated in a variety of ways, including from studies of moral behavior and
discussion with other researchéideutral items were selected from a largepos of words
rated for valencéWarriner, Kuperman, & Brysbaert, 2018®nly words that were given neutral
or close taneutral valence ratings were used. For counterbalancing, thirty different combinations
of the 90 verbs were created, one for each participant in each age group. To do this, I first made
ten sets of 90 verbs where an equal number of each valence typen@ace neutral) was
pseuderandomly assigned to be sedfferenced, othareferenced, or distractor items. To control
for any influence of specific items, | counterbalanced across participants so that each item was
selfreferenced, othereferenced, or distractor the same number of times: Each of the original
ten sets of 90 verbs were made into an additional two sets by rotating which items were self

referenced, otheteferenced, and distractors. Additionally, because many of our analyses relied

4Several additional items were generated, but later eliminated during pilot testing because children did not reliably
understand tir meaning.
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on within-participant comparisons, when creating the original ten sets of verbs | assigned verbs
within each valence type across seiference, othereference, and distractors in a way that
balanced features known to influence memory: Concrete (e.g., hit) smdclfe.g., lie) verbs
were distributed evenly, the median word frequency in spoken Erfgh&hCorpus of
Contemporary American English; Davies, 20@8s kept as similar as possible, and the average
magnitude of how mean or nice the verbs were wdshed (rating were from a pilot study
with a separate group of 14 college students).

For the encoding phase, the items in each of the 30 unique sets of verbs were arranged
into a random order with the constraints that no more than two of the same ¥gten@sce,
mean, neutral) or reference type (self, other) occurred in a row, and that half of each valence type
by reference type pairing was presented in the first half of the list and the remainder in the
second half of the list. Three additional nelLwexrbs were included at the beginning and end to
eliminate primacy and recency effects for the actual items; these were not analyzed. At test, the
same constraints were used to create random orders of all the old and new items.

Procedure.The memory tdswas completed on a computer using PsychoPy stimulus

presentation softwangersion 1.83.08Peirce, 2007)Participants were told that they were going
to hear words and answer questions; they were not told that their memory would be tested
because a met@nalysis of adult research found that the-ssfiérence effect is stronger when the
memory test is unexpedéSymons & Johnson, 199Before the actual encoding trials,
participants completed two practiceatsd one selfreference and one othesferencé to
ensure that they understood the task. During the encoding phase, participants completed 60 trials
split into two 36trial blocks with a break for a few seconds in between. Half of the trials within

each bbck were selreference trials and half othexference trials. For seteference trials,
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participants first saw a picture of their own face on a computer and heard a recording of the
guestion ADo you do this? X, 0 (evh belpp FoKotheras a n
reference trials, they first saw a picture of an oppagiteder, samage individual and heard the
guestion, fADoes Fran/Fred do this?0 foll owed
remained on the screenandagreenmnegtd e t hat said fiYeso and a re
appeared underneath. Participants pressed a matching green or red button on a button box to
record their response. At the beginning, participants were instructed to keep their hands on the
table withone finger on each of the buttons so that they could make a response as soon as they
decided. Child participants were periodically reminded of this if they removed their fingers from
the buttons during the procedure.

After the encoding phase, participadid a 5 minute filler task where they completed
visual puzzles such as mazes; research with adults shows a strongefiesetice effect when a
distractor task is completed between encoding andSgstons & Johnson, 1997)

Then they started the test phase which used a#ttexaative forceathoice procedure
that includes both oldew recognition and source memory. Participants heard a series of words
on the computer; 60 were from the study phase and an additionat8@eve. Of the new
words, 10 were nice, 10 were mean, and 10 were neutral. For each word, participants decided
whether they had seen it during study as areédfrence item, seen it during study as an ether
reference item, or whether it was not seenlatwaing study. On each trial, the computer would
play an audio clip of the verb, and then three rectangles appeared on the screen with the words

ANew, 0 AMe, 06 and AFranodo (or AFredo). Children

=]

Wh e n y o wortisel avant yourtcetell me whether you think the word isdh@me that

you didnét hear at all before (for those you
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you heard the word earlier and were asked if it was something that you do (foydbhasn say
AMeo or point to this), or whether you think
somet hing that Fran/ Fred does (for those you
hear a word, | want yaqu otro AgFirak / &irteldedr dieNeewnd,i
think it is.o0 After hearing the instructions,
understood and repeated the instructions if necessary. Adults received similar written instructions
and responded by pressiage of three labeled keys.

Moderators.

Adults. For adult participants, reminiscence goals were measured using the Thinking
About Life Experiences questionna{fEALE; Bluck & Alea, 2011) This has 15 items equally
divided between three types of goals: Selftinuity, social bonding, and directiighavior.
Each item describes a possible realsvanhtofeeb t hi n
that | am the same person t hat -pbintscalesofove f or e. 0
frequently they think/talk about the past for
frequently. o0 The pr i magbghaviondoa, wieich tonthires iteens was t h
similar to the Directive goal on the parent measure described next. The questionnaire was
completed immediately after participants completed the memory procedure.

After the TALE, adult participants completed a shortefoem of the Portrait Values
Survey(PVS; Schwartz et al., 200ff)at has been used in the European Social Survey.
Participants were instructed,P| ease read the following brief ¢
decide how much each per syon eiasd o02rl isst antoetmelnitkse
i mportant to him to be rich. He wants to have

each statementong®oi nt scale from fAvery much | i ke meo
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statements represent the 10 diffeneadties in Schwartz's theory of human values; of interest
here were the values belonging to the higbreler constructs of Seéhhancement (power and
achievement) and Setifanscendence (benevolence and universalism). Scores for Self
enhancement and Séttinscendence were computed by subtracting each participant's average
rating of all items from their average rating for the items belonging to the construct, according to
the guidelines provided by Schwartz and colleag@61)

Children. To measure reminiscing goals, one parent of each child completed the
Caregiverchild Reminiscence Scal€RS; Kulkofsky & Koh, 2009)which includes 40 items
with the stem statement, 0606l engage in past t
ratedonapoi nt scale, from finever o to-sdoreeony often
goals related to emotion regulatioiredtive, positive emotionality, individual self in relation to
others, conversation, cognitive skills, and peer relationships. The Positive emotionality and
Directive goals were of primary interest in the present study. Generally it was the child's mother
who filled out the questionnaire.

To measure selfalues, child participants completed the PictBesed Value Survey for
Children(PBVS-C; Doring et al., 2010) chid analog of the PVS. After completing the
memory part of the study, participants were shown 20 pictures with short captions that represent
ten different values, including benevolence, power, achievement, and security. Children were
t ol d, @ Thingsthat ae impbrtant in lifd. Ihis about which goals you have for your
|life. And it is about how you would I|Ii ke to b
imagine they were the character in the pictures and imagine how they would l&ketthb

future.
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After looking at all the pictures and listening to the captions, children were told that

they could arrange the pictures in order of how important each item was in their lives. First they
ranked two pictures gthemiawtre toy of & angrtoNext theytated by p |
two as fAnot at all i mportanto by placing them
ranked as AdAi mportanto by placing them just un
four asamuwi mpopt acing them just above the fAn
remaining eight items were not ranked by the children and for analysis are considered to be
ranked in the middle of the PRihageanetand$ell and i
transcendence each had four pictures associated witld theonfor each of their component
values. Scores were calculated by taking the mean ranking of the four pictures for a given
construct (Avery importanto = 5 ,unfinmpparttaanrttoo =
Anot at all i mportanto = 1). This measure has
materials were originally generated through piloting with children as young as 6 years old
(Doéring et al., 201QXxherefore it should be appropriate for use with tharél 9yearolds in this
study.
Results

Recognition memory.Table 2.1 shows the proportion of recognition hits and false
alarms on the memory test. To correct for guessinglculated corrected recognition scores by
subtracting the false alarm rate from the correct hit(@&tedgrass & Corwin, 1988\s Figure
2.1 shows, the primary finding was that corrected recognition was consistently better for self

items compared to other items across valence types and age groups.
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Table 2.1. Means and standard deviations of recognition hits and false alarms

Nice Mean Neutral

Selthits Otherhits FA  |Self-hits Otherhits = FA  |Selfhits Otherhits FA

6-yr-olds |.86 (.14) .75 (.14) .15 (.15)|.82 (.16) .78 (.16) .16 (.14)|.86 (.12) .85 (.14) .06 (.10)
9-yr-olds |.91 (.08) .83 (.14) .11 (.14)|.93 (.08) .88 (.11) .13(.14)|.92 (.09) .89 (.11) .05 (.08)
Adults .92 (.10) .86 (.14) .22 (.17)|.95 (.09) .85 (.10) .17 (.15).93 (.09) .90 (.14) .08 (.08)

6-yr-olds 9-yr-olds Adulis

o
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~
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EOther

Proporti%? Correct
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0.00

Neutral Mean Nice Neutral Mean Nice Neutral Mean Nice

Figure 2.1. Mean corrected recognition scores by age group, reference type, and valence type.
Error bars show standard errors.

| performed a 3 valence (neutral vs. mean vs. nice) x 2 reference (self vs. other) x 3 age
group (6yearolds vs. 9yearolds \s. adults) mixed analysis of variance (ANOVA) on corrected
recognition. There was a main effect of age gréi(p, 87) = 5.21p = .007,d% = .107. Follow
ups using the Bonferroni correction showed thge8rolds had better recognition performance
(M =.80,SD=.10) than 6yearolds M = .70,SD=.13),p = .005, and that adult$/(= .74,SD
= .12) were not different from-@&r 9-yearolds,p = .480 ancp = .225, respectively. The lack of
difference in recognition memory between the adults and ehildray seem surprising, but it is
important to keep in mind that the mean and nice items in this study were semantically related

and this may have resulted in the higher false alarm rate observed for the adults (see Table 2.1),
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and in turn the lower corread recognition scores. There were no significant interactions with
age group (alps < .18).

Consistent with prior research with adults and childfa&imningham et al., 2014;
Symons & Johnson, 199 articipants werbetter at recognizing self itemisl = .78,SD=.13)
than other items\ = .72,SD=.13),F(1, 87) = 34.84p < .001,d% = .286. There was also a
main effect of valencds(1, 87) = 30.28p < .001,d% = .258; followup tests with a Bonferroni
correction showed that the neutral itend € .83,SD=.13) were remembered better than the
mean and nice itemp,< .001. Recognition did not differ between mean and nice items (mean:
M=.71,SD=.18; niceM = .70,SD= .16),p = 1. Better corrected recognitidor neutral items
reflects the lower fale alarm rates for these items.

There was a significant valence x reference interadfi(),174) = 4.18p = .017,d% =
.046, suggesting that the recognition difference between self and other varied by the verb
valence. Orthogonal contrasts showed that there was no difference in the magnitude of the
reference effect in the mean vs. nice iteR(4, 87) = 1.48p = .228.That is, there was no
evidence of selenhancement bias. This is consistent with prior research using tmefeedince
paradigm with adultée.g., Leshikar et al., 2015)he effect driving the interaction was between
the neutral and the vatced items (mean and nice combin&d}, 87) = 7.16p = .00
specifically, the magnitude of the difference between neutral items encoded with reference to the
self and neutral items encoded with reference to another péison85,SD= .14 vsM = .82,
SD=.16) was smaller than that difference for valenced itéfrs (74,SD= .15 vsM = .67,SD
=.15). Despite this difference, paired samplessts showed that for all valence types, self items
were still remembered better than other itemsafmie(89) = 3.93p < .001,d = .43; nicet (89)

= 5.52,p<.001,d = .22; neutralt (89) = 1.86p = .067,d = .57).
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EncodingresponsePar t i ci pants could choose during e
to each item. As Table 2.2 shows, the liketihd of r esponding Ayeso or i
across valence and reference types. To eliminate the possibility that any memory effects were
only a result of differing levels of yes/no responses during encoding, | checked whether these
responses influencedcognition memory. Because false alarms are for new items that were not
present at encoding, | analyzed recognition hits rather than corrected recognition scores. | used a
generalized linear mixed model (GLMM) to do logistic regression predicting re¢emghits
from valence x reference separately for items
confirmed the primary finding from the main analyses:-8firenced items were recognized
more often than otheeferenced items. The only exceptionh@stwas for neutral items that
received a Anod response, 2wh/é,p=e460 Ohe sniy btiier ad v a n

di fference from the primary analyses was that

were more recognition hits for meaompared to nice item®R= 1.70),z= 2.44,p = .014.

Table 2.2. Means and standard deviations of p
during encoding
Nice Mean Neutral
Self Other Self Other Self Other

6-yrolds .90(.13) .87 (13) .12(15)  .18(22) .76(.18)  .70(.17)
9-yrolds .87(12) .76(26) .23(28) .25(.30) .79(17) .70(.23)
Adults  .92(12) .95(08)  .47(.30)  .43(30) .76(21)  .72(.22)

Encoding response timéAs with the encoding responses, participants' spent
processing each item was not experimentally controlled and therefore could vary by valence
and/or reference (see Table 2.3). As described below, there were some effects of response time,
but this did not alter the overall finding that recognition ragnwas better for self items than

for other items.
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Table 2.3. Means and standard deviations of encoding response times
Nice Mean Neutral

Self Other Self Other Self Other
6-yr-olds 1.38(.54) 1.58(.58) 1.63(.61) 1.76(.94) 1.84(.89) 1.99(.90)
9-yr-olds 1.27 ((47) 1.29(45) 1.36(.39) 1.53(.51) 1.40(.56) 1.55 (.54)
Adults 91(.16) 1.02(24) 1.06(32) 1.16(30) 1.03(.26) 1.14(.36)

Response time was measured starting from 1 s after the end of stimulus presentation,
when participants were able to make a response. The median time for each participant for each
type of item was calculated and then these were transformed by log 10eftyss due to
extreme skew in the data. Using GLMM logistic regression to predict recognition hits, there was
only an interaction of response time and reference ap&,.04,p = .042. For othereferenced
items, participants had better recognition rogynf they took longer to provide a response
during encoding@R= 1.99, 95% CI: [1.26, 3.15]). For sekferenced items, response time did
not influence recognitiomemory, OR= .75, 95% CI: [.46, 1.23]). This means that as response
time increased, thdifference in recognition memory between self and other items decreased.
Importantly, however, memory for self was still better than other for most values of response
time, as shown in Table 2.4.

Table 2.4. Predicted recognition hit rate by responsedimdereference type

Self Other
15t quartile: .89s .92 .84
Median: 1.20s 91 .86
3 quartile: 1.86s 91 .87

Valence ratingsln pretesting of the stimuli with adults, some nice verbs were rated as
nicer than others while some mean verbs were rated as mi@possible that this variation in

valence was related to how well the items were remembleogistic regressiopredicting
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recognition hitsshowed that items that were rated as more strongly nice or mean were
recognized at lower rates than less extreme items (nice: OR = 1.50, 95% CI[1.06, 2.13]; mean:
OR = .66, 95% CI[.50, .89]) antlérewereno interactios with reference typezs < 1.26ps >
.207.Therefore, this did not alter the primary finding of better memory foiretdfenced items

than othetreferenced items across valence types.

Summary.Overall, the recognition memory results showed noeasifancement bias:
Children and adults did not have significantly better recognition memory fere$etenced nice
verbs than othereferenced nice verbs or sedfferenced mean verbs. These resuttsfibwever,
confirm that the manipulation of sa#ference versus othegference had an influence on
memory performance across age groups: Participants had better memory for self items than other
items across the different valence types, encoding resppand response times.

Source memory.Source memory was defined as the ability to remember whether a verb
was encoded with reference to self or other and was measured with thessimgie Conditional
Source ldentification Measu(®urnane & Bayen, 1996 his shows the pportion of correct
source hits out of the number of items correctly recognized as old, because that helps to avoid
confounding source memory and recognition memory. This measure does not, however, take into
consideration biases that participants haveusg one source over anotfRerefer, Hu, &
Batchelder, 1994 limitation that will be discussed further after the source memory results are
presented.

Source accuracyTable2.5shows response frequencies &ngure 2.2 shows source
accuracy as a function of age, valence, and reference type. A 3 valence (neutral vs. mean vs.
nice) x 2 reference (self vs. other) x 3 age groupe@olds vs. 9yearolds vs. adults) mixed

ANOVA on these data revealed a marginally significamie8/ interactionfF(4, 174) = 2.15p =
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.077. Even though this interaction was only marginal, this was the effect of primary interest in

the study and thus it seemed important to pursue any potential ageldfergnces, thus |

followed up with separate ANOVAs in each age group.

Table2.5. Response frequenciaggregated across participabisage group

Response
Byear-olds 9year-olds Adults
Iltem New Other Self New Other Self New Other Self
Nice verbs
New 256 15 29 268 20 12 235 42 23
Other 75 171 54 50 213 37 43 216 41
Self 42 43 215 26 42 232 25 35 240
Mean verbs
New 253 29 18 260 28 12 248 26 26
Other 65 190 45 36 239 25 45 225 30
Self 55 82 163 22 46 232 16 37 247
Neutral verbs
New 283 6 11 286 6 8 277 15 8
Other 44 223 33 34 253 13 31 243 26
Self 41 26 233 23 20 257 21 36 243
Note.Correct responses are in bold.
100 6-yr-olds 9-yr-olds Adults
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Figure 2.2. Mean sour@ecuracyby age group, reference type, and valence type. Error bars
show standard errors.

Of all the age groups, the pattern of results for tyedolds seemed most consistent

with selfenhancement. There was a main effect of valgf@,58) = 20.63p < .00L, ¢, =

.416. Pairwise comparisons with a Bonferroni correction showed no difference between mean

and nice items (meaM = .73,SD=.16; niceM =.79,SD=.12),p = .09. Neutral items were
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remembered better than both mean and nice items (nédtxal88,SD=.11),p <.001, which

is consistent with the recognition memory results and may reflect the greater distinctiveness of
these items. There was also a significant valence x reference inter&(#pb8) = 7.28p =

.002,d% = .201, that was dran by the mean items showing a different effect of reference than
the nice or neutral itemB{(1, 29) = 12.81p = .001 and~(1,29) = 7.54p = .010. As Figure 2.2
shows, éyearolds remembered more oth@ferenced than seteferenced mean item§29) =
2.19,p=.036,d = .41, and the pattern was for better source memory forteati other

referenced nice and neutral items, though not significai®9) = 1.61p =.119,d = .42 and

t(29) = .74 p = .460,d = .15, respectively. These resulte aonsistent with a sefhhancement
memory bias, though as will be shown when examining false alarm patterns, there is reason to be
hesitant of drawing this conclusion.

For 9yearolds, the pattern of results is not consistent witheeffancement béa There
was an effect of valence;(2, 58) = 18.35p < .001,d% = .387: Neutral items were remembered
better than both nice and mean itetf@9) = 5.36 <.001,d = .85 and(29) = 4.15p<.001,d =
1.17, which did not differ from each othg29) = 1.40p=.17,d = .70 (neutralM = .88,SD=
.11; nice:M =.79,SD=.12; meanM = .73,SD= .16). There was no effect of referenggl,

29) = 1.82p = .188,0% = .059 and no valence x reference interactif@, 58) = 1.09p = .342,
d% = .036. The 9yearolds showed neither an overall advantage in source memory for self
referenced items nor evidence of a-slhancement bias.

For adults, there was no significant effect of valeR¢, 58) = 1.13p = .329,d% =
.038, referencef (1, 29) = .09p = .769,0% = .003, nor was there an interactiéii2, 58) = 1.01,

p = .370,d% = .034. Adults did not show a selfihancement bias, nor even the typical self
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reference effect where source memory for-sefiérenced items is better thar bther
referenced items.

The presence of seffinhancement bias in they@arolds, but not in either of the older
two groups is surprising. As mentioned above, just measuring source accuracy does not correct
for participants' guessing biases. In soungenory tests, participants use various heuristics to
guess when they do not remember the source of an item, and if this is not taken into account it
can obscure resul{Riefer et al., 1994)For example, a pacipant could have more Other
source hits because they truly remember these items better, or because they have a tendency to
guess Other when they cannot remember the source of an item. This is particularly problematic
in the present study because gueassiases could obscure the sefthancement bias or create
the appearance of a nexistent selenhancement bias.

While not an ideal measure of response bias, false alarms where participants identify new
items as old ones can provide some informatiganding whether participants were biased to
provide one type of source response over another. It is important to note that this is only a rough
estimate of bias. There is no guarantee that a bias to guess a particular source for an item
incorrectly identifed as old would be the same as the bias to guess that source when an item is
correctly identified as old. Additionally, someone with no false alarms could still be biased to
choose a particular source, but measuring bias with false alarms would ndy ithentibias. A
related issue is that someone with more false alarms has the opportunity to have a higher bias
score than someone with fewer false alarms. Despite these drawbacks, false alarms do provide
some information about bias and are the only wapfmoximate this in the current data.

False alarms.For the selenhancement effect, only the mean and nice items were of

interest, so the neutral items were not included in this analysis.
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| performed a 2 valence (mean vs. nice) x 2 responsaéselbnse vs. other response) x
3 age group (@earolds vs. 9yearolds vs. adults) mixed ANOVA on the false alarm rates,
shown in Table B. There was a significantBay interactionf(2, 87) = 5.19p = .007, and this
was followed up with sepate ANOVAs in each age group.

Table 26. Means and standard deviations of source responses to false alarms in Study 1
Nice Mean Neutral

Self Other Self Other Self Other
6-yr-olds 10(.14) .05(.10) .06(.08) .10(.12) .04 (.09) .02 (.05)
9-yr-olds .04 (07) .07(11) .04(06) .09(.12) .03(.06) .02 (.06)
Adults .08(.10) .14(.12) .09(10) .09 (.09) .03(.04) .05(.07)

For 6yearolds, there was only a significant interaction of valence and resgse9)
=511lp= . 031. They thhaadn nifosreel fAido trheesrpponses M o f al s
=.10,SD=.12vsM=.06,SD= . 08), but more fiselfo than Aot |
nice items ¢ =.10,SD= .14 vsM = .05,SD=.10). To the extent that this indicates a response
bas to respond fAothero to mean items and fAself
accuracy for othemean and selfice items. Thus, the sedhhancement bias seen for source
accuracy in this age group may not be a true memory effeahdtead reflect response bias.

Nineyearol ds were more | i kely to incorrectly or
(M =.08,SD=.09 vsM = .04,SD=.04),F(1, 29) = 6.89p = .014. There was no effect of
valenceF(1, 29) = 1.00p = .326, and no interactiof(2, 87) = .80p = .380. This shows that 9
yearol ds may have had a bias to respond Aot hero
whether this bias could be covering up a-seliancement bias. Given that gsalfe and other
nice source memory was the same for this age group, it is possible that after accounting for bias,
self-nice memory would better than oth@ice memory. However, quite a few of the@arolds

did not have any false alarms with which to aspessible bias.
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For adults, as with the-gearolds, there was a significant interaction between valence
and response;(1, 29) = 4.42p = .044, but this interaction was driven by different effects than
with the 6yearolds. For new, mean items incorigdtientified as old, adults were equally
i kel y to sayM=i096D=e00 vsMacr09,8DselD)fboat fo new, nice items

incorrectly identified as ol d M=ald80=t18) thaner e mo

1

s e M E ©8,3D=.10). Therefore, adults may have been particularly biased to respond
Aot hero to nice it ems,-enlmahcenteht bycadificibllginflateag/neee o b s ¢ u
other source memory hits.

In sum, the false alarm analyses show that responsenbiabe influencing the source
memory results in different ways across age groups. Response bias could be obscuring an
existing sefenhancement bias in the adults, and creating the appearance eéxistent bias in
the 6yearolds. One analytical appsch to deal with this issue is to use multinomial processing
tree (MPT) model¢Batchelder & Riefer, 1990 hese allow for estimation of source memory
separate from guessing bias. However, MPT models of the present data could not be fully
estimated because there wareinsufficient number of degrees of freedom. This is a common
issue with MPT models from procedures comparing source memory from two sources and can be
dealt with by including an additional sourd@&efer et al.1994) For this reason, | conducted
Study 1a, which had three sources. The goal of Study 1a was to demonstraemhaeiement
bias in the adult age group when guessing bias was separated from source memory. Then in
Study 2, the new procedure wasdiset o st udy chil drenés memory.
Encoding responsd.checked whether yes/no responses during encoding influenced

source memory using a GLMM to do logistic regression predicting source accuracy from valence
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x reference separately for items thatreceftedle s 0 and fAnoo0o responses. G
memory results were different for each age group, this analysis was separated by age.

When separating iy e syearadds ttherefwasono longertens , f or
reference x valence interaction thatswaund in the primary analyses. For items they responded
Anoo to during encoding, there was nmrs< effect
1.06,allps > . 290. For the items they respeoended #dy
referened than othereferenced itemg = 2.40,p = .017, and for neutral compared to nice
items, z= 3.09,p = .002. It is possible that the effects detected in the primary analyses resulted
from confounding with encoding response: For mean itemgsaboldswere more likely to say
Ayeso for self than other items, and for nice
than self itemsz = 2.26,p = .024.

The results for 9earolds were the same here as they were in the primary analysis:
Regardless of whether they responded fiyeso or
neutral items were remembered better than nice or meanzen2s33,p = .00, andz=2.21,p
=.027, respectively.

As a reminder, adults had no significant effects in the primary analysis. Here there was
an interaction such that for neutral it ems wi
otherreferenced items thaelé-referenced items = 2.04,p = .042. No other differences were
found for Ayeso items. There were not enough
same analysis, but an analysis with reference as the only predictor found nazeftdé,p =
.648. These results do not change the conclusions of the primary analysis regarding the lack of

self-enhancement in source memory.
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Encoding response timéNext | checked whether the amount of time taken to respond to
an item during encoding influencedurce memory. As in the previous analyses, response time
was transformed by log 10 because of skew.

Using GLMM logistic regression to predict source accuraggedrolds showed a-8vay
interaction of valence, reference, and response #me&,.91,p = .004. For mean items;\@&ar
olds had better source memory for gelferenced items that they took longer to respong=o,

2.48,p = .013, while for nice items they had better source memory for-o¢fenenced items

that they took longer to respond o= 1.89,p = .058. Predicted values from this model showed

that across much of the range of response times, the results remained consistent with the primary
analyses: Nice, setkeferenced items were remembered better than nice;ratieeenced items

and vice versa for mean items. For neutral items, there was no interaction of response time and
referencez=.20,p = .839.

Nine-yearolds did not show any effect of response time or interactions with 5 4ll
1.47, allps > .141.

Adults showed &-way interaction of valence, reference, and response timg,14,p =
.033. For neutral and mean items there was no interaction of response time and referdiice,
p=.544 andz = .99,p = .325, respectively. For nice items, there was a marginal interaction
where participants had somewhat better source memory feregaiénced items and worse
memory for othereferenced items when they took longer to respond. Thus, while the primary
andyses showed no significant effects, examining predicted values from this model showed that
source memory for nice items may have been higher ferefelfence than oth@eference when

these were processed for a longer time.
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Valence ratingsLastly, | examined whether ratings of niceness and meanness were
related to how well items were rememberedgistic regressiopredictingsource accuracy
showedno effect of the ratings and no interactions with reference type in any age zgeup,
1.77,ps< .078

Summary.Overall, the source memory results showed neesdiancement bias:\@&ear
olds and adults did not have better source memory forefelfenced nice verbs than other
referenced nice verbs or selfferenced mean verbs. As discussed, biasediggestrategies
may have confounded these results. Whilee&rolds did show the expected pattern for-self
enhancement bias, they may have instead been due to biased guessing strategies and to the
influence of the fAyes o/ Aadingratherghamptroensselfe s t hey ga
enhancement.

Reminiscence goalsThe narrative memory practices of parents may contribute to
children being more or less biased to remember their own positive acts over their negative ones. |
asked whether parents who morehygvalued positive emotionality (e.g., building a positive
sense of self) when talking with their children about the past had children with a stronger self
enhancement memory bias. | also examined whether parents who more highly valued directive
functions(e.g., learning from past mistakes) showed the opposite &ffexd children with a
weaker seHenhancement memory bias. Similar to the goals that parents have for talking about
the past with their children, adults in general vary in the reasons thahihkeynd talk about
their own pas{Bluck, 2003) Thus, | also analyzed adults' reminiscence goals, examining
whether adults who place more value on directive functions show lesnkalicement.

| used mixeekeffects linear regression for all analyses, with valence type, reference type,

and the modetors as predictors of source accuracy. Conclusions were drawn using likelihood
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ratio tests to compare models with and without the interactions with the moderators. Only mean
and nice items were included in the analyses. The primary source accuracyvesutigferent
for 6- and 9yearolds and so the two age groups were analyzed separately here. Adult data was
also analyzed separately from the parent/child data because the measures were different. | used a
more lenient criterion for hypothesis testirggthese analyses were meant to identify potential
relationships for future study.

Directive reminiscing goals were measured for both parents and adults, but positive
emotionality was only included in the parent measure. For both parents and adultdatexl
centered scores by taking the average rating for the goal of interest (e.g., directive) and
subtracting that individual's average rating for all goals on the questionnaire. This was done so
that the measure would reflect how much that goal wagsialampared to the other goals and
to lessen the influence of overall frequency of reminiscing.

DescriptivesAs shown in Table 2,7n average, parents rated both Directive and
Positive Emotionality reminiscing goals slightly above the midpoint betiieere r y r ar el y 0
Avery often, 0 though there was considerabl e i
participants said that they reminisced for Di
and Aoften. o Parent s wgbaks morahigblygals®dtendes totraiev e r e mi
Positive Emotionality goals highly, but when considering the centered scores there was no
relationship between thevd types of goals (see Table R.8his indicates that some parents
were overall more likely to talwith their children about the past, and emphasizes the need to
use the centered scores in further analyses. Interestingly, parents who rated Positive Emotionality

goals more highly had children who rated Setthancement values more highly as well.
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Table 2.7 Means and standard deviations ofsliues and reminiscing goals

Children
M SD
Selfenhancement 2.30 0.53
Selftranscendence 3.44 0.41
Directive 4.51 1.31
Directive (centered) 0.27 0.76
Positive emotionality 4.63 1.23
Positiveemotionality (centerec  0.39 0.50
Adults
M SD
Selfenhancement -0.21 0.74
Selttranscendence 0.65 0.6
Directive 3.72 0.83
Directive (centered) 0.45 0.55
Note:Chi | dr #rad sseselsfcores range from 1 = fAnot at al/l
reminiscing goal ratings range f rvaluesratingswdienever 0O
centered using their mean rating for all values.IAdu r emi ni scing goal ratings
nevero to 5 = Avery frequently. o

Table 2.8 Correlations of children's selalues and parents' reminiscing goals

1 2 3 4 5 6
1. Selfenhancement -
2. Selttranscendence -0.32* -
3. Directive -0.08 -0.09 -
4. Directive (centered) -0.25 -0.13 0.60* -
5. Positive emotionality 0.19 -0.05 0.71* - -
6. Positive emotionality (centered) 0.32* -0.06 - -0.15 0.55* -

*
p<.05
Note: Correlations not reported between centered and raw scores for different parent reminiscing goals.

Children. The general prediction was that having more directive reminiscing goals would
be related to better memory for sedferenced, mean items while having more positive
emotionality goals would be related to better memory forredédrenced, nice items.

For 6-yearolds there was a valence x reference x directive interacfi¢h) = 3.58,p =
.058. As Figure 2.3 shows;y@arolds whose parents rated directive goals more highly showed

less of an advantage for sedfferenced, nice items compared to ofteferenced, nice items.

t

r
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This is generally in line with expectations, though why the effect came out so strongly on the
otherreferenced, nice items is not clear. Ferearolds, there was no interaction of directive
goals with reference in predicting soenmemory@? (1) = .51,p = .474 and no interaction of
directive goals with valence? (1) = .13,p = .719.
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Figure 2.3. Sixyearolds' source memory by valence and reference type by levels of parents' directive
goals. Points represent the minimurfiguiartile, median, '3quartile, and maximum of directive goals.

Next, turning to the relationship of positive emotionality goals to source memory, both
age groups showed marginally significantv8y interactions with valence and reference gbs:
(1) =3.21p=.073 and 95z (1) = 2.82p = .093. As Figure 2.4 shows, in comparison to
memory for selnice items, memory for all other types of items decreased as positive
emotionality increased. This finding is consistent with the prediction #rahfs who more
highly value talking about the past to increase positive emotions in their child would have

children who are better at remembering-séte items.

6-year-olds 9-year-olds
Mean Nice Mean Nice
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§ § T
5075 5075 T
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Positive Emotionality Goals Positive Emotionality Goals

Figure 2.4. Chidren's source memory by valence, reference|eamds of parents' posittvemotionality
goals. Pointshow the minimum1st quartile, median, '3quartile, and mawf positive emotionality goals.
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Adults. Adults’ directive reminiscing goals did not interact with valence or reference in
predicting source memory, valen@(1) = 2.53p=.111 and reference? (1) = .497p = .481.

Overall for the adult participants and contrary to predictions, there was no evidence that
reminiscing goals were related to setthancement memory bias. This could be because of the
aforementbned problems with the source memory measure and/or because the items included in
the adult measure were less indicative of-saliancement than the parent measure (see
Appendices B and D). In Study 3, | added items to the adult measure to more cldse$g ad

goals related to seénhancement.

Summary.ln sum, adults did not show a relationship between reminiscing goals and
memory performance. For children, there was evidence that parents with stronger positive
emotionality goals had children with betteemory for selreferenced, nice items. Thus, there
was preliminary evidence to support a link between parents' socialization practices and children's
memory bias.

Selfvalues.The second type of moderator that | examined wasvaiies. | predicted
one of two possible outcomes for the relationship ofwalies and seénhancement memory
bias. One possibility was that participants who more highly valueesbHdincement (power and
achievement) would show a greater memory bias because they mayetalgenore likely to
selfenhance. A contrasting possibility was that participants who more highly value self
transcendence (benevolence and universalism) would show a greater memory bias because being
nice to others is a stronger part of their selicgpt and people are more likely to selfihance
when something is more central to their sense ofsgf, Sedikides & Green, 2000)

As with the reminiscing goals, mixeffects linear regression was used, neutraiste

were not included, and all age groups were analyzed separately. As is customary with the adult
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PVS(Schwartz et al., 2001¥cores for each type of value were centered by subtracting each
participants' average rating for all values. The child PBVS produces an average ranking for each
value, whid was not altered for analysis because this ranking already reflects how much a
participant identifies with that value compared to the other possible values.

DescriptivesAs shown in Table 2,oth children and adults rated sednscendence
values hifper than selenhancement values. Selfihancement and sé¢thnscendence were
negatively correlated in both the child and adult participants (see T8d@@2.9, which is
consistent with Schwartz and colleagy2601)theory of human values that places these at
opposite poles.

Table 2.9 Correlations ofdults' seHvalues and reminiscing goals

1 2 3 4
1. Selfenhancement -
2. Selftranscendence -0.53* -
3. Directive -0.17 -0.11 -

4. Directive (centered) 0.12 0.03 0.50* -

Children. Six-yearolds showed no significant effects of seifhancement on source
memory, allps > .132. In contrast, as shown in Figure 2-e8rolds who ranked self
enhancement values more highly had better source memory foefsetfinced items than other
referenced items, regardless of valer@é¢]) = 6.54,p = .011. They were more accurate at
identifyingselfr e f er enced items as such, or alternatiyv
the memory test. This is different from the predictions, whichthaisvalence and reference

type would interact.
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Figure 2.5. Ningyearolds' source memory by valence and reference type across self
enhancement. Points represent the minimidhguartile, median, '$quartile, and maximum of
selfenhancement ratings.

The final analysis for the children examined 4edhscendence values. Sigarolds had
no relationship between sattinscendence and source memorypak .399. Nineyearolds
who ranked selfranscendence values more highly had worse source mdonaelf items than
other items, regardless of valeneg(1) = 3.23,p = .072. However, seinhancement and self
transcendence were strongly negatively related in this age grew®e),t (21) = 3.65p =
.001, and so | tested both predictors thge When both selinhancement and self
transcendence were included, the interaction of reference arghbalicement was the stronger
predictor b= .17) and the interaction with setinscendence did not add additional value {
.04),& (2) = .15,p = .929.

Adults. Neither sefenhancement nor sealflanscendence values were related to source
memory in adultsps > .199. There was, however, an interaction between reference type, valence
type, and selfranscendence? (2) = 6.42p = .040. As Figure 2.6 shows, sétfinscendence
was not related to memory for sedfferenced items as had been prediatél) = .29,p = .590.
Instead, participants who rated seHnscendence more highly compared to other types of values

had better memy for otherreferenced, mean items and worse memory for atferenced,

nice items@ (1) = 7.26,p = .007. There are a few possible explanations for this. One is that
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people with these values have a stronger expectation that others will act postidetp when

they do not this violates their expectations to a greater extent, and results in better memory for
those act¢e.g., Kroneisen et al., 2015 nother possibility is that people who value being
benevolent remember more of other's negative acts in order to feehigooidthemselves in

comparisor(for similar arguments regarding sel$teem, see Ritchie et al., 2016)
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Figure 2.6. Adults' source memory by valence and reference type selfidsanscendence.
Points represent the minimunt! quartile, median, '$quartile, and maximum of self
transcendence ratings.

Summary.Overall, the findings for children were consistent with the prediction that
greater selenhancement values, rathian greater selfanscendence values, would be related
to memory bias in selfeferenced items. Conversely, the only relationship detected for adults
was between setfanscendence and oth@ferenced items. It will be important to further
explore thesereliminary findings in Study 2 and Study 3.

Discussion

The main predictions for this study were 1) the typicatsedtrence effect, but not self

enhancement, would be observed in recognition memory, 2¢seéincement would be found in

adults' and possibly children's source memory, 3)esgiancement mayelseen to a lesser

extent in the 6/earolds compared to thegearolds.



62

The first prediction was confirmed: Consistent with prior adult resdaeghikar et al.,
2015) selfreferenced items were remembered better than-otferenced items and this was
not influencel by item valence. The amount of time spent processing an item was related to later
memory for that item, but the selference effect was still present when accounting for this.

The results were not consistent with the second or third predictionsybimrelds and
adults did not have better source memory forefrenced nice verbs than otheferenced
nice verbs or selfeferenced mean verbs. Sigarolds did show a pattern of results consistent
with selfenhancement bias, but their results wadse consistent with the use of biased guessing
strategiegRiefer et al., 1994)Based on analysis of the false alarm data, it seemed possible that
biased guessing could have not only created the illusion effact for the 6/earolds, but also
obscured an existing bias in the other groups.

The findings for the moderators were mixed. For example, as predicted, parents with
stronger positive emotionality goals had children with better memory ferefeblnced, nice
items. Directive goals, however, were only related to memory-f@a®olds and had an
unexpected relationship with memory for otheferenced items. The selflues measures
showed different effects in the children and adults: Children wéhtgr seHenhancement
values had more biased memory for-seferenced items while adults with greater-self
transcendence values had more biased memory forretfeeenced items.

In sum, the present study did not find consistent evidence eésieifitement across age
groups, but did indicate that this procedure
memory. In Study 1a, | address methodological issues of this study and provide evidence that the

improved procedure can detect sethancementias in adult memory.
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Chapter 3: Study 1a

The results of Study 1 showed that the-selérence manipulation was successful in
affecting both the children's and the adult's memory performance. However, there was not good
evidence for selfenhancement bias, most likely due to several aspects pfabedure. The
purpose of Study 1a was to address these issues in the adult participants so that in Study 2 the
new procedure could be used with children. The most important change was that three types of
processing were used during encodmé&tudy lanstead of only two: Selfeference, other
reference, and semantic processing. This allowed for analysis with multinomial processing tree
(MPT) modeling, which provides a way to account for guessing biases in source memory
(Batchelder & Riefer, 1990Based on the Studyfalse alarm analysis, it seemed possible that
guessing biases prevented the detection ofesglincement bias; because the new analyses
account for guessing biases, | expect to find evidence feesbdncement in source memory. |
also added confideraatings to the memory test as another way to examine response bias. If
participants are guessing more on certain types of items, then they should also rate themselves as
less confident on these items.

Another key change was that verb phrases wereinstghd of solitary verbs in order
to make the meaning of the items | ess ambiguo
Aki ck someone's |l eg.0 In addition to switchin
were used in this study. In@ly 1, neutral items were selected using valence norms to choose
only verbs that were rated as neither positive nor neg@dtfaeriner et al., 2013)ut this led to
selection of verbs that were unusual because many typical activities (e.g., walking) were rated as
somewhat positive. In Study 1a, | redefined neutral items as ones that are neither mean nor nice,

rather than being based on typical valeratangs, with the expectation that in the context of the
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mean and nice items these would be seen by participants as fairly neutral. Additionally, in Study
1 verbs within the mean and nice valence types were semantically related and had social content
while the neutral verbs were neither. For Study 1a three different types of neutral items were
included to better match these to the mean and nice items: semantically related items (all related
to the theme of getting ready in the morning), social items (adlving interaction with another
person), and general items (neither semantically related nor social).

The predicted results were the same as in Study 1: | expected to fhadisaifcement
bias such that participants would remembertrenced, niceerbs better than self
referenced, mean verbs, but that the opposite pattern would be found feneé¢henced verbs.
Method

Participants. The final sample included 48 college studenignfe= 26;Mage= 19.19;
SDnge= 1.08;Rangege= 1822). An additional 12participants were excluded because of an error
in the computer prograifil), and exceptionallpoor memory performand@; this participant
provided the same response 27 times in a row with only one trial interrupting that)pattern

Design.As in Study 1, there were two withparticipant manipulations: Valence type

and reference type. Valence type was the manipulation of whether the words to be remembered
were nice, mean, or neutral. Reference type was the manipulation of whettogrgrds were
asked to process the words in a-seferential, othereferential, or semantic manner.

Materials. 108 short verb plaises (e.g., cheat on a test) that represented nice, mean
and neutral actions were used. There were 36 verb phrasehofad@nce type; the corape list
is shown in Appendix BMany of the same mean and nice verbs from Study 1 were included
here along with new ones needed because of the additional semantic reference type. Most of the

neutral verbs were different from tleased in Study 1 in order to provide a better match with
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the mean and nice items in terms of semantic relatedness and how social they were. For
counterbalancing, four different combinations of the 108 verbs were created. To do this, | first
made one setfd 08 verb phrases where an equal number of each valence type (nice, mean,
neutral) was pseud@ndomly assigned to be sedfferenced, othereferenced, semantic, or a
distractor item. To control for any influence of specific items, | created the regémee sets

by rotating the phrases from the first set through each of the reference types so that each phrase
was sehreferenced, othenreferenced, semantic, and a distractor one time across all four set.
Additionally, because many of our analyses tebe withinparticipant comparisons, when

creating the original set of phrases, | assigned phrases within each valence type across self
reference, othereference, semantic, and distractors in a way that balanced features that could
influence memory: Subypes of the verbs (e.g., for mean verbs onetgpb was physical harm,

see Appendix B word frequency Kul er a & F and natmgs sf the ha@riitade of

how mean or nice the verb phrases were. These ratings were generated from a pilot study with a
separate group of 15 calje students who rated the phrases otpaifit scale from very nice to

very mean.

For the encoding phase, the 81 verbs that were not distractors in each of the four sets of
verb phrases were arranged into a different random order with the constraints that no more than
two of the same valence type (nice, mean, neutral) or referencésgfp@ther, semantic)
occurred in a row, and that half of each valence type by reference type pairing was presented in
the first half of the list and the remainder in the second half of the list. Then an additional four
lists were created by swapping fitest and second half of each of these lists. This created a total
of eight encoding lists; each participant was randomly assigned to one of these. Three additional

neutral verbs were included at the beginning and end of the encoding phase to elinmaatg pr
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and recency effects for the actual items; these were not analyzed.

At test, items were presented to a participant in one of two possible orders. The first order
was generated by randomly ordering all 108 items using the same constraints as iadimgenc
lists. Then the second order was created by swapping the first and second halves of the original
order. Each participant saw one of these lists at test. The lists were not fully crossed with the
encoding lists, the original four encoding lists weagqd with the first test list and the
additional four encoding lists were paired with the second test list.

Procedure.Participants were instructed that they would see action phrases on the

computer and for each one they would be asked a questionvetetiier they do the action,
whether the average man/woman does the action, or whether the phrase was something people
say often. As in Study 1, they were not told that their memory would be tested. Before the actual
encoding trials, participants completibiee practice triafs one selreference, one other
reference, and one semadtito ensure that they understood the task. During the encoding
phase, participants completed 81 trials split into two blocks with a break for a few seconds in
between (the breakas selfpaced by the participant). Twerggven of the trials were self
reference, 27 othaeference, and 27 semantic. For geference trials, participants first saw a
picture of their own face on a conmdslaterby and s
the appearance of a nice, mean, or neutral verb phrase on the screen. Hefardrare trials,
they first saw a picture ofanopposgee nder adult and saw the text,
followed by a nice, mean, or neutral verb [deraFor semantic trials, they saw a plus sign on the
screen and saw the text fls it common?0 follo
2 s |l ater the phrase disappeared and a green

sai d fpededon thgscreen underneath the picture. Participants pressed the corresponding



67

green or red button on a button box to record their response.

After the encoding phase, participants did a 2.5 minute filler task where they listed as
many names of stat@sthe U. S. as they could think of.

Then they started the recognition test phase which included a combineewold
recognition and source memory test, as in Study 1, with the addition of a confidence rating.
Participants saw a series of phrases on thepater; 81 were from the study phase and an
additional 27 were new. Of the new phrases, 9 were nice, 9 were mean, and 9 were neutral. For
each phrase, participants decided whether they had seen it during study -asfarselte item,
an othewreferencetem, or a semantic item, or whether it was not seen at all during study. On
each trial, the computer displayed the verb phrase, and then four rectangles appeared on the
screen with the words fANew, 0 AiMe, 0 AFedno or
AFor the next part of the study, you wil/ hea
are going to be the same as the ones you heard earlier, and some of them are going to be new
ones. For each action, you will decide whether the actiddew- one that you did not hear
earlier; Me- one that you heard earlier and were asked 'Do you do this?'; Fran@ifredhat
you heard earlier and were asked 'Does Fran/Fred do this?'; Conom@that you head earlier
and were asked 'Isitcommon? Par t i ci pants responded by press
After selecting a response, participants rated their confidence-poiatGcale: 1 = completely
confident, 2 = quite confident, 3 = somewhat confident, 4 = somewhat unconfident, 5 = quite
unconfident, 6 = not at all confident.
Results

Analytic plan. | used two separate approaches to analyze data from the memory task.

The first was the typical linear modeling approach using ANOVA, as in Study 1. This was used
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to examine hypotheses regardbmgth recognition and source memory. The advantage of this
approach is that it maintains the witkparticipant nature of the data and allows for examining
individual differences in memory performance. However, it cannot separate the effects of actual
sour@ memory from guessing bias.
The second approach wamltinomial processing tree (MPT) modéBatchelder &

Riefer, 1990) These were primarily used as a tool to examine source memory, though
recognition memory is also included in the models. This approach pr@stesmtes of memory
retrieval processes that are separate from guessin{Baigasn, Murnane, & Erdfelder, 1996;
Broder & Meiser, 2007)These models are not without their limitations: They make the
assumption that the underlying retrieval process is a threshold gocesming that someone
either remembers somfeng or does not remember, or remembers that something comes from
one source or anoth@Batchelder & Riefer, 1990Research shows that this may not be a valid
assumption and that memory retrieval may be a continuous process, whereby something can be
remembered by dgee rather than in an al-none fashior{Slotnick & Dodson, 2005)
Additionally, MPT analyses aggregate data across participants, eliminating the structure of the
data and not allowing analyses of individual differences. In princigkepitssible to use
separate models for each participant or to use hierarchical models to address these drawbacks
(Smith & Batchelder, 20d), but given the particular design used here, this was not possible.
Given the strengths and weakness of each approach, it will be important to include both in the
following analyses.

Recognition memory.Table 3.1 shows the proportion of recognitiots and false
alarms on the memory test, which were used to calculate corrected recognition. As Figure 3.1

shows and consistent with research showing an advantage for information encoded relative to the
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self (e.g., Symons & Johnson, 199¢prrected recognition was consistently better for self items

compared to other items across valence types.
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Figure 3.1. Corrected recognition by valence type and reference type. Error bars repaasand errors.

| performed a 3 valence (neutral vs. mean vs. nice) x 3 reference (self vs. other vs.
semantic) repeated measures analysis of variance (ANOVA) on corrected recognition. There was
no interactionF(4, 188) = .83p = .506,0% = .017. That is, there was no evidence of-self
enhancement bias because the effect of reference was not dependent on the valence of the items.
This is consistent with prior research using the-mddrence paradigm with adulis.g., Durbin
et al., 2017)

There was a main effect of referenE€2, 94) = 17.79p < .001,d% = .275. Followup
paired ttests were consistent with Study 1: Participants were better at recognizing seliMtems (
=.79,SD=.15) than other item®=.72,SD= .16),t(47) =5.71p < .001, d = .82 They also
remembered self items better than sematems M =.77,SD=.16),t(47) =2.21p=.032,d

= .32,and semantic items better than other iteifds)) = 3.60p < .001, d = .52
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Table 3.1. Means and standard deviations of recognition hits and false alarms

Nice Mean Neutral
Self hits 93(.11) .93 (.10) .93 (.08)
Other hits .83 (.16) .87 (.14) .88 (.11)
Semantic hits .90 (.13) .92 (.09) .90 (.112)
False alarms 17 (.19) .14 (.18) A1 (.12)

There was a main effect of valen&€2, 94) = 4.28p .017,d% = .084; followup tests
showed that the neutral and mean items were remembered better than the ni¢@itgms,
2.64,p=.011 d=.38,andt(47) = 1.96,p = .056,d = .28,respectively, and there was no
difference between mean and neutral itetfds)) = 1.10p = .278§ d = .16(mean:M = .76,SD
=.20; niceM = .71,SD= .21, neutralM = .79,SD= .13). Better corrected recognition for
neutral items may reflect the lower false alarm rates for these items.

Encoding responseParticipantscould hoose during encofimnm@ t o |
to each item. As Table32hows, the | ikelihood of respondi nq
across valence and reference types. To eliminate the possibility that any memory effects were
only a result of differing levels of yes/no responses during encoding, | checked whether these
responses influenced recognition memory. | used a GLMM to do logistic regression predicting
recognition hits from valence and reference s
responses. This showed the same primary finding as the main arfalgsis: bot h Ayeso ar
responses, seteferenced items were recognized more often than-o¢ferenced itemg, =
5.43,p<.001 andz= 2.19,p = .028, respectively. Semantic items were also recognized more
than otherreferenced items regardless of edicng response. In the main analysis,-self
referenced items were remembered marginally better than semantic items, and here they were
remembered better, but onl yz=2B0&pr .0Ll0hTheeffacte cei v e

of valence was also similéo the main analysis: Neutral items were recognized more than mean
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or nice, but only for | 1=22@B85p=tOh%aahdz=r260&pei ved a i
=.038.

Table3.2 Means and standard deviati onsporséd proport
during encoding

Nice Mean Neutral
Self .87 (.12) .31 (.16) .79 (.16)
Other .88 (.09) .36 (.15) .84 (.11)
Semantic .88 (.10) .40 (.19) .87 (.12)

Encoding response timeé\s with the encoding responses, participants' time spent
processing eadtem was not experimentally controlled. However, on average it did not vary
much by vagénce or reference (see Table)&Ad unlike Study 1, did not have any significant
effects on recognition hits. A GLMM logistic regression predicting recognition hits found no
main effect of response time and no interactions with valence or referersses 416, all
ps > .10.

Table 33. Means and standard deviations of encoding response times

Nice Mean Neutral
Self 1.05 (.20) 1.11 (.30) 1.01 (.10)
Other 1.04 (.13) 1.04 (.18) .99 (.12)
Semantic .98 (.13) 1.04 (.14) .96 (.13)

Note:Response time was measured starting from 1 s after the end of stimulus presentation, when
participants were able to make a response. The median time for each participant for each type of
item was calculated and then these were averaged across participants

Valence ratingsin pretesting of the stimuli, some nice phrases were rated as nicer than
others while some mean phrases were rated as meaner than aibestsc kegressiopredicting
recognition hitsshowed that mean items that were rated as meanwere recognized at lower
rates than less extreme items (OB % 95% CI[32, .79). Nice items, however, showed the
opposite effect: Nicer items werecognized at higher ratésan less extreme items (OR = .62,

95% CI[.41., .95]). Tiere were no intactions with reference types < .51 ps> .606. Therefore,

this did not alter the primary findisgeported above
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Summary.Overall, the recognition memory results showed noeasifancement bias:
Participants did not have significantly better recognition memory forefdfenced nice items
than selreferenced mean items. These results did show the typicaesaiénce efct, with
selfreferenced items having an advantage over agtferenced items regardless of item
valence, encoding response, or encoding response time.

Source memory.Table3.4 shows response frequencies &igure 3.2 shows source
accuracy as a function of valence and reference type. A 3 valence (neutral vs. mean vs. nice) x 3
reference (self vs. other vs. semantic) repeated measures ANOVA on these data revealed a
significant interactionk-(4, 188) = 6.09p < .001, which was followed up th paired {tests as
shown in Table 3.5The key finding regarding seéinhancement bias was that memory for-self
referenced mean items was worse than memory for-otferenced mean items, sedfferenced
nice items, andedf-referenced neutral items. Se#fferenced nice items were not remembered
better than selfeferenced neutral items, but they were remembered better thamedtdrenced
nice items. Thus, the sedhhancement bias was found both in poorer memory fanntems
and enhanced memory for nice items.

Table3.4. Response frequenciaggregated across participants

Response
ltem New Other Self Semantic
Nice verbs
New 359 25 16 32
Other 75 278 29 50
Self 31 17 351 33
Semantic 45 37 52 298
Mean verbs
New 370 32 10 20
Other 57 321 22 32
Self 29 45 303 55
Semantic 34 60 66 272
Neutral verbs
New 384 17 8 23
Other 54 307 14 57
Self 29 20 346 37
Semantic 42 28 55 307

Note.Correct responses are in bold.
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Figure 3.2. Source accuracy by valence type and referenceéetypebars represent standard
errors.

Figure 3.2 shows a pattern that is consistent with source accuracy being higher for other
referenced mean items compared to otiertral and othenice ones, though only the
comparison to nice itesnwas significant (see Table R.Fhis is consistent with prior research
showing a negativity bi a(sg.,iBumchneretmlg2009) f or ot her

Table 3.5C 0 h e rfad soura memory comparisons

Sel-Nice Sel-Mean Self-Neutral OtherNice OtherMean

Self-Nice

SeltMean .56*

Self-Neutral .06 .58*

OtherNice .35* X X

OtherMean X b51* X .36*

OtherNeutral X X X 14 23

Note: Semantic reference items are omitted from the table. Only comparisons ameng self
referenced and othere f er enced i tems that were relevant
symbol denotes comparisons that were not tested.

*p<.05

Confidence.l recoded the confidence ratings so that higher numbers indicated greater
confidence. Overall, participants were more confident when they were correct than when they
were incorrect (correc = 5.28,SD= .41; incorrectM = 4.39,SD=.75),t (47) = 10.0p

<.001. There was no evidence that participants were knowingly guessing more on specific
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combinations of valence type and reference type. Examining the items where participants gave
the correct source response, mpedfibcts linear regression showedinteraction of valence and
reference in predicting confidence ratinggss< .89,ps > .38. This provides some evidence that

the source accuracy differences reported above were not simply an artifact of guessing biases;
further evidence for this will be glored in the MPT analyses. Participants were more confident
on neutral items than on mean and nice itéms,3.28ps < .002 (neutraM = 5.42,SD= .36;
mean:M = 5.15,SD= .38; niceM = 5.26,SD= .44). There was also a main effect of reference:
Paticipants were most confident on sedfferenced itemdf = 5.53,SD = .44), then other
referenced itemd| = 5.30,SD= .44), and then semantic itenM £ 4.98,SD= .32),ts > 4.20,

ps < .001. This may indicate that source accuracy for-atierenced items was inflated in the
main analyses. However, taking this into account would not eliminate thendelhcement bias:
Memory for othetreferenced mean items may be lower and claseramory for selfeference

mean items, but that would also mean that etbfrenced nice items would be lower and

further from seHreferenced, nice items.

Encoding responseThereweren ot enough fAnod responses to
responses to na@ items to reliably examine the interaction of valence type and reference type by
encoding response (see Tablg) 3However, based on the pattern of responses, it seems unlikely
that differences in encoding responses would explain the source meswitg. For example,
participants r esponded-refieserceditens thandohathkery | ess of
referenced items across valence types, but in some casesfaadhced items were remembered
better than othereferenced items and in otherses the reverse was true.

Encoding response timé\Next | checked whether the amount of time taken to respond to

an item during encoding influenced source memory. As with encoding response, only mean vs.
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nice and the selfeference vs. othaeference wex included. Response time was transformed by
log 10 because of skew. A GLMM logistic regression predicting recognition hits found no main
effect of response time and no interactions with valence or referenze<dll. 46, alps > .14.
Therefore, variatin in response time could not account for the significant valence by reference
interaction in the main analysis.

Valence ratingsLastly, | examined whether the extremity of valence ratings was related
to source accuracy.dgistic regressiopredictingsource accuracy showed no effect for nice
items and no interaction with reference typgeg .18, ps> .857. There was an effect of valence
ratings for mean items wheomes thatvere rated as more mehad lower source accuratlyan
less extreme items (OR.53, 95% CI[.38, .72]). Themgasno interaction with reference type,
=1.63 p =.102 Thus, the meanness and niceness of items did not influence the valence by
reference interaction found in the main analysis.

Summary.The source memory results showed evidence ofesdincement bias:
Participants had worse source memory for-sefifrenced mean items than otheferenced
mean items, selfeferenced nice items, and sedferenced neutral items. This effect held when
encoding response time was statistically controlled. Additionally, the pattern of encoding
responses indicated that these were unlikely to explain the observed effects. Moreover, based on
the confidence rating analysis, the effects did not seem to belteofeguessing biases.

However, that does not directly address guessing bias and so in the next section, | describe
results from MPT models that separate the effects of source memory and guessing.

Multinomial model. When using MPT models, the exact mosigécification depends on
the hypothesized cognitive processes underlying participants' responses. Here | use a model that

has previously been used in similar research examining source memory for individuals' faces
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paired with trustworthy, untrustworthy, dmeutral behavioral descriptio(Bell & Buchner,
2010, 2011)This model is based on widely accepted modetoofce memor{Batchelder &
Riefer, 1990; Bayen et al., 1996; Riefer et al., 1994)

The model shown in Figure 3.3 consists of four multinomial processing trees, one for
each type of item on the memory test (Seferenced, Othereferenced, Semantic, and New) for
a single valence type.

For analysis, there were three sets of thegether in the modél for Mean, Nice, and
Neutral items. See Appendfor a brief summary of the following explanation of the model
parameters. The first processing tree represents cognitive processes for an-cifeigelfed
item. Within this, paranter Dseirrefers to the probability of recognizing the item as old. This is
distinct from just a response that the item is old, it is the parameter for when someone actually
recognizes the item without guessing; items that are guessed as old are cparaddlgeFor a
recognized old item, parametkerris the conditional probability that the source of the item was
correctly remembered &elf whereas serris the conditional probability that the source of the
item was not remembered. If the source is not remembered, then the participant will guess.
Parameteapersonrepresents the conditional probability that they guess the source was any person
(eitherSef or Other), while l-apersoniS the parameter for guessing that the sourceSeasantic
If they guess that the source was a person, then the further conditional probability that they guess
it was aSelfitem isaser, and the conditional probability thiitey gues©theris 1-aset

The rest of the model of Seakéferenced items shows the probabilities when the item is
not recognized as old, which is represented-Byek In this case, the item can be incorrectly
identified as a new item with probabylit-b or guessed to be old with probabillyIf the item

is guessed to be old, then there are additional parameters representing how the participant
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Figure 3.3. Multinomial processing tree model. Boxes on the left represent the type of item.
Boxes orthe right represent participants' responses. Paths between the item type and the
response represent different cognitive processes that participants could use to produce a
particular response to a particular type of item. Three sets of trees identi¢aldoehvere used,
one for each valence type.
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subsequently guesses the source of the item, which are similar to those for when the item was
recognized as old. Parametgersonrepresents the conditional probability that they guess the
source was any pensdeitherSelfor Other) while 1-grersoniS the parameter for guessing that the
source wasemanticlf they guess that the source was a person, then the further conditional
probability that they guess it wasSalfitem isgse; and the conditional probability that they
guess it was a@theritem is tgsert

The trees for Othereferencedaind Semantic items are arranged in the same manner with
their own set of parameters, as shown in Figure 3.3. The tree for New items is sdmewh
different. The paramet@newrepresents knowing that the item was not seen before, wbieirl
refers to not knowing whethemMewitem was seen before or not. In this latter case, the item
could still be correctly guessed as new with parametgot incorrectly guessed as old with
parameteb. If the item is guessed as old, then it has a similar set of parameters for guessing the
source of the item as in the previously described trees.

Each tree illustrates the possible cognitive processes thiat rasult in each of the four

possible responses on the memory test (Self, Other, Semantic, New). For example, a participant

who correctl y rSelftgnomnmghtéave 1) Ie@dnized the item as old and
remembered that it wasSelfitem, 2)recognized the item as old and guessed that it &e&dfa

item, or 3) guessed the item was old and guessed that it Seditam, with respective

probabilities ofDsel* dsel; Dsei* (1 - dser) * @person* (1 - asel), and (1- Dser) * grerson* (1 -

Ose) . The probabil ity t h &elfitemn isih sum bfdhese thregsetsn s e
of probabilities and the multinomial model allows these to be separated from each other so that
source memory without guessing (the first typeesfionse) can be calculated.

Models were fit using thenptpackage for RR Core Team, 2016, version 3.3.2;

S
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Wickelmaier, 2011, version 0.5.4)o perform hypothesis testing within this framework, |

compared sets of nested models to determine whether applying certain constraints affected model
fit. For example, a constrainedodel that sets the recognition memory paraniatier Self

items equal to the paramet@rfor Otheritems could be compared to an unconstrained model
where these two parameters are freely estimated. If the unconstrained model fits better, then this
is evidence for a difference in recognition memory betwgeliandOtheritems because forcing

them to be the same worsens the model's fit of the data. Alternatively, if there is no difference in
fit between the two models, then this indicates that there & diffierence in recognition

memory betweeBelfandOtheritems because forcing them to be the same has no effect on the
model's fit of the data. | assess goodness of fit for each modeGyithe likelihood ratio of the

fitted versus the saturated madsgnificantG? values indicate poor model fit. For model
comparisonG? values for pairs of nested models were compared.

Base modelBefore examining the source memory parameters, | compared several
models to sect a base model (see Table)3%omeparameters need to be constrained from the
start to have enough degrees of freedom to estimate the model and it is best to select the most
constrained model that has good fit before performing model compa(Bayesn et al., 1996)
constrained the recognition memory parameters, but left the source memory parameters to be
freely estimated. In Model 1, within each reference type the parameters were constrained across
valence tpe so that there were sin@er; Dother, andDsemanigoarameters in the model. This
was done because the original ANOVA analysis revealed few differences in recognition memory
across valence types, but did show consistent differences across reference type. The model had
good fit and so these constraints wiaiduded in all the following models. Model 2 constrained

Dnewfor neutral items to be equal to tBeemantigparameters. This constraint did not reduce fit
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compared to Model 1 and so remained in the model. Next, in Modeld3giessing parameters
wereconstrained across valence type, but compared to Model 2 this led to marginally worse
model fit. Subsequently in Model 4, only the negative and ndufratameters were constrained,
and this did not significantly reduce fit compared to Model 2 and s&e&sn the model.

Finally, in Model 5 thearersonparameters for neutral and positive items were constrained to be
equal and this did not reduce fit compared to ModeWdel 5 had good fit and was used as the
base model for the remainder of the analysi

Table 3.6 Model comparisons for MPT base model

Model Parameter restrictions AIC G? df p
1 Dlseif= D2seif= D3selit
Dlother= D20ther = D3other 250.1 2.92 6 .819
D1semanti= D2semanti= D3semantic
2 Dlself= D2seif= D3self
D1other = D20ther = D3other 248.9 3.66 7 .818

Dlsemanti= D2semanti= D3semantic= D3new
® Mod -1.2 74 1 .390

3 D1seit= D2seif= D3sei
Dlother = D20ther = D3other
Dlsemanti= D2semanti= D3semantic= D3new

bl=b2=Db3

249.7 8.50 9 485

® Mod .8 4.84 2 .089

4 Dlseif= D2seif= D3selit
D1other = D20ther = D3other

Dlsemanti= D2semanti= D3semantic= D3new 247 3.75 8 879

b2=Db3
® Mod -19 .08 1  .760
5 D1seit= D2seif= D3sei
Dlother = D20ther = D3other
D1lsemanti= D2semanti= D3semantic= D3new 246.1 4.87 9 .846
b2=b3

alperson= @3person
@ Mod -9 1.20 2 .55

Note: The number following each parameter indicates valence type: 1 = Nice, 2 = Mean, 3 = Neutral.

5 This last constraint was added because without it the model had difficulty estimating some of the other source
memory parameters and because including it did not significantly affect overall model fit.
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Recognition memoryRecognition memory was not the focus of these analyses and so no
model comparisons are reported. Recall that for this model Beegpresents the estimate across
valence type. As shown in Figure 3.4, the recognition results mirrored those found in the
ANOVA results reported above where sedferenced items were recognized better than
semantic items, which were recognized better than -o#ierenced items.

1.001
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o o
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o (6]

o
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a
)

Self Other Semantic New-NiceNew-Mean

Figure 3.4. Recognition memoByparameter estimates with 95% confidence intervals.
Sourcememory.As in the ANOVA results reported previously, | expected to find self
enhancement bias in source memory: Memory for nicersifenced items would be better
than mean, selfeferenced items and the reverse would be true of-otfierenced itemd.o
examine this, | compared each valence type within each reference type. Because | was also
interested in directly comparing memory for selfid othewreferenced items, | compared each
reference type within each valence type. This second set of coonzissparticularly important
because it is more controlled in that the same exact items are present in each reference type,
whereas with the comparisons of valence type the items are necessarily different.
Differences by valence typ&s shown in Figur&.5, the probability of remembering the
source of a selfeferenced item was not different between nice and neutral items, but was lower

for mean items. Téimodel comparisons in Table 3ffow that constraining thdseirparameter to
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be equal between ni@nd neutral items did not significantly change model fit. On the other

hand, constraining it to be equal between nice or neutral and mean items did lead to worse model
fit. This is consistent with a sednhancement bias: Mean, sedferenced items weren

remembered as well as nice, selferenced items. It is interesting to note that there was no
difference between the nice and neutral-seférenced items. It may be the case, as others have
argued(e.g., Sedikides & €en, 2000Q)that difficulty remembering our own negative actions is

the primary force behind seéinhancement, rather than stronger memory for our own positive

actions.
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Figure 3.5. Source memodyparameter estimates with 95% confidence intervals.

The results for othereferenced items were less clear. Similar to the ANOVA results,
Figure 3.5 shows that the difference between nice and mean items is in the expected direction:
Mean items were remembered better than nice items. However, this differ@hsenaller than
that observed for seteferenced items and model comparisons constrainingptheparameter
indicated that it wa not ggnificant (see Table 3)7It is possible that this was partly due to

ceiling effects because memory for otneferenced mean items was quite high.
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Table 3.7Model comparisons by valence type

Model Parameter restrictions AIC G? df P
6.1 dlseir= d2seit 2548 15.6 10 113
® 1070 1 .001
6.2 dlseir= d3seit 2441 4.87 10 .900
P .00 1 940
6.3 d2sei= d3seit 2506 114 10 .327
o) 6.53 1 011
7.1 dl1other = d20ther 246.2 6.97 10 729
® 210 1 150
7.2 dlother = d3other 246.6 7.38 10 .689
® 2.52 1 110
7.3 d2other = d3other 2441 4.9 10 .898
P .03 1 .850

Note: The number following eagharameter indicates valence type: 1 = Nice, 2 = Mean, 3 =
Neutral. Model 5 was selected from the previous set of model comparisons as the base model
and @ates comhparison to that model.

Differences by reference tydegure 3.5 shows that thgobability of remembering the
source of an item was not different between-saitl otherreferenced nice items. €model
comparisons in Table 3show that constraining ttdseiranddoterparameters to be equal did not
significantly change model fit. The results for neutral items mirrored this, with source memory
for self and othetreferenced items not significantly different. In stark contrast to the nice and
neutral items, and consistemith selfenhancement bias, Figure 3.5 shows that for mean items
the probability of remembering the source of an item was better forratteeenced items than

selfreferenced items. This was confirmed by a significant decrease in model fit whigindhe

parameter was constrained to be equal taléhgarameter (see Table 3.8
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Table 3.8 Model comparisons by reference type

Model Parameter restrictions AIC G? Df p

8 d1ser= dlother 2448 5.58 10 .849
o) 71 1 400

9 d2seit= d20ther 260.2 21.0 10 .021
o) 16.1 1 <001

10 d3self= d3other 2445 5.28 10 872
® 41 1 52

Note: The number following each parameter indicates valence type: 1 = Nice, 2 = Mean, 3 =

Neutral. Model 5 was selected from the previous set of model comparisonasehaodel

and @ indicates comparison to that model
Guessing biased he final step in the MPT analysis was to examine the guessing bias

parameters. Regarding recognition memoryhtparameters in Table 3show that across

valence types, when participants did not recognize an item, they were more likely than chance

(25%) to guess that it was new (i.el, ).

Table 3.9 Guessing parameters estimated from Model 5 with 95% Cls

Parameter Nice Mean Neutral
a@Person A7[.21,.75] .62[.44,.771 .47[.21,.75]
aself .66 [.49, .79] .64[.49,.76] .81[.55, .93]
Jperson .57 [.45, .68] .69[.58,.78] .48].37,.60]
Oself A40[.27,.54] .25[.14, .39] .26[.14, .43]
B 481[.38,.60] .59[.51,.66] .59].51,.66]

Note: apersonparameters for nice and neutral items were constrained equialpanameters for
mean and neutral items were constrained equal.

Turning to source memory, as th&rsonparameters in TableB3show, when participants
did not recognize that a nice or neutral item was old, they were more likely to guess that the item
was semantic (i.e., ilLgrerson than they should have been if they were solely guessing based on
the frequency of presented iterfisother words, 33% of old items on the memory test were
semantic, but participants tended to guess that an item was semantic about 50% of the time. The
semantic category was likely the lowsstength source, and so this finding is consistent with

reseach showing that participants tend to use a heuristic where they select thetieagih
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source more often when uncertéiRiefer et al., 1994)On mean items, however, the likelihood
of guessing an item wasmantic was no different from what would be expected by chance.
Therefore, participants were more likely than usual to guess that a mean item was either a self or
an other item rather than semantic. This general pattern was also true when participants did
recogniz that items were old (TableS3arersonparameters), though there is greater uncertainty
in those estimates as demonstrated by the confidence intervals. This bias could influence typical
source memory accuracy measures such that performanci-oefesenced and other
referenced mean items would appear higher than it should when compared to nice and neutral
items. Given the ANOVA results, this could mean thateeliancement was in reality stronger
than it appeared and that the negativity biasmiemory for the othereferenced items was
weaker than it appeared, which is reflected in the parameter estimates in Figure 3.5.

Next, Table 3.%hows thatvhen participants recognized that an item had been seen
before they were biased to guess thawvés selreferencedather than othereferenced
However, when they did not recognize the item, they were biased to guess that it was other
referenced. Thisisconsistamti t h Bat c h el d ¢093)preddtior regartiirg asayrgee s 6
guessing biases in situations where recognition memory varies between sources. If someone is
better at recognizing setéferenced items, then whether or not they recognize an item provides
information hat they can use to guess its source: They can optimize performance if they guess
Asel fo more when they recognize an item and
recognize the i1tem. Given that pareoermeanpant s
items that theylid not recognize (see Table B.and that they recognized otkreferenced items
at lower rates than seléferenced items, this could have inflated the source accuracy for other

referenced, mean items in the ANOVA results. Howeas described above, the MPT results
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still show a difference in source memory betweensdéirenced and otheeferenced mean
items when guessing biases are accounted for.
Discussion

The results of this study show strong evidence foresglifancemertias in adults' source
memory: SeHreferenced, mean verb phrases were remembered worse than both other
referenced, mean verbs and sefierenced, nice verbs. This is consistent with previous research
using a variety of methods.g., Kouchaki & Gino, 2016; Leshikar et al., 2015; Sedikides &
Green, 2000)It is possible that seénhancement bias was detected here and not in Study 1
because the stimuli were changed from individual verbs to verb phrases, which may have
clarified the meaning of the verbs, allowing for a clearer demonstration of the deffetd.

The selfenhancement effect was more apparent in thesifenced, mean verbs rather
than the selfeferenced, nice verbs. There was no difference in source memory between self
referenced, nice verbs and sedferenced neutral verbs in eitiee ANOVA or the MPT
analysis. This is in line with theoretical arguments that avoidance of negativeleetnt
information is stronger than approach to positive-sd#vant informatiorfe.g., Baumeister et
al., 2001; Sedikides & Gregg, 2008)owever, the ANOVA results were consistent with other
research showp that source memory was better for-geferenced nice verbs compared to
otherreferenced nice vert{ones & Brunell, 2014; Leshikar et al., 202hich in some ways
is a better comparison than sedferencedeutralitems because it avoids the confounds present
in crossvalence comparisons. It is difficult teadv a strong conclusion for this though, because
the MPT results did not detect this difference. This discrepancy could either indicate that
guessing biases influenced the ANOVA results, or that aggregating data across participants

masked an effect in tHdPT results.
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In favor of the first explanation, some studies using measures of memory recall instead of
source memory find no difference between-satid otherreferenced positive items. For
example, when participants were presented with a sethatviors that were supposedly things
they were likely to do or things someone else was likely to do, they subsequently recalled
positive behaviors (e.g., Awould keep secrets
someone els@Green, Sedikides, & Gregg, 2008Yhile guessing can still play a min recall
memory, it may not be as strong a factor as in source memory, which could explain why these
studies are more similar to the MPT results reported here.

Regarding the second explanation, traditional MPT models thaka&ssumption that
effects are the same across individ§Blatchelder & Riefer, 1990Yhis may not be a valid
assumption for the present study becauseesgiincement ihoughtto vary among individuals
(e.g., Jones & Brunell, 2014y may be that worse memory for sedfferenced, mean behaviors
was found beause it is more consistent across individuals, but better memory for self
referenced, nice behaviors may have been more variable across individuals. Future research
could use hierarchical MPT modeling that accounts for both guessing biases and individual
variability.

As predicted, selenhancement was only present in the source memory test, and not in
the recognition test. This is consistent with prior resegraf, Durbin et al., 2017; Leshikar et
al., 2015)and with arguments thatlfreferenced, negative information is remembered worse
because it is lessasily connected to the salfidthereforeeffects are primarily evident source
memory(see Durbin et al., 2017)

In conclusion, the present study demonstrated an effective paradigm for studying self

enhancement bias in memory and found poorer memory for negative information related to
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oneself even when accounting for guessingdsaln Study 2, | extend this to show that-self

enhancement is present in children's memory as well.



89

Chapter 4: Study 2

Study 1 showed that the se#fference manipulation was successful in affecting children's
memory performance, but procedural issues obscured the expectedhsgitement effect.

Study la was designed to eliminate some of these procedural issues, ksdeesonstrated the
selfenhancement effectend ul t s memory. The purpose of St u
enhancement in children between 8 and 10 years of age using the improved method of Study 1a.

| did not include a younger age group in the presetydbecause | found that the 6
yearolds in Study 1 had difficulty completing the task (almost 25% were excluded for either
nortcompletion or chance performance) and given that the task here will be longer and more
difficult it seems unlikely that this peedure will be effective with the younger children.

Moreover, the primary goal of this research is to demonstrate the existenceenihsgitement
bias in children's memory. Exploration of the developmental progression of this bias can be
addressed in fute research. The & 10yearold range was chosen to represent individuals
who are expected to be in the same stage otealeptdevelopmen{Harter, 20123)and so
should show selénhancement to a similar degree.

An additional goal of this research was to explore whether there is a link between self
concept or parerthild saialization practices and children's memory bias. There were two
measuresofsef oncept i ncl uded i nvaltes{asinSudywliland Chi | dr
c hi | dr-esteénd inctuded & measure of sabteem as an additional aspect of-selicept
because there is evidence that adults with higheresedem show greater selihancement
across several domains including mem@talk & Heine, 2015; Jones & Brunell, 2014; Jones et

al., 2016; Ritchie et al., 2018 imilar to Study 1, parents completed a questionnaire about their
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reasons for talking abothe past with their children as an indicator of their socialization
practices.
Method

Participants. Participants were 39-8 10-yearolds (temae= 21;Mage= 9;9;Rang@ge =
8;41 11;0). Five additional children were excluded from analyses due tdgsloperformance,
which was defined in the same way as Study 1.

Design.As in Study 1a, there were two withparticipant manipulations: Valence type
and reference type. Valence type was the manipulation of whether the words to be remembered
were nice, rean, or neutral. Reference type was the manipulation of whether participants were
asked to process the words in a-seferential, othereferential, or semantic manner.

Materials. 108 short verb plaises of nice, meaand neutral actions were used (see
AppendixD). Some of these were identical to those used with adults in Study 1a, but several of
the Study 1a phrases were either not applicable to children or not easily understood by children.
These items were replaced whenever possible with phrases that haldmarseaning (e.g.,

Awhi ne about a jobo was changed to Awhine abo
seven nice phrases, and seven neutral phrases were changed from those in Study 1a.

Children saw the phrases presented on a computer screenahdaals an audio clip of
the phrases at the same time. Counterbalanced phrase sets and encoding orders were generated
using the same method as in Study 1a. This controlled for any influence of specific items or item
order. The order of the list of itemsrthg the memory test was generated somewhat differently
from in Study la: The criteria for generating the psetahalom order was changed to allow
three items of the same type in a row instead of only two. This was done out of concern that

participants migt notice the twen-a-row rule. One memory test order was created using this
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pseuderandom method and a second order was made by reversing the order of the first one.
Then for each of the four encoding orders, half of the participants had the first niestander
and half had the second test order.

Procedure.

Self-reference memory taskChildren completed a task similar to the one completed by
the adults in Study 1a, but with a few adjustments. The largest difference was that children did
not provideconfidence ratings during the memory test because of concerns about fatigue.
Additionally, the verb phrases were presented both via audio and written text; participants named
fruits and vegetables during the filler task instead of U.S. states; and thrsegptions
involved pushing colored keys (e.g., to respo
l etter fAMO) .

Moderators:Reminiscing, seHvalues, and selesteemParents completed the CRS
(Kulkofsky & Koh, 2009) as in Study 1, but with a few additional items to address more positive
and negative reminiscing situations. After the-seterence memory task, children completed
the same selfalues measure from StudyRBVS; Doéring et al., 201Gnd then the Self
Perception Profile for ChildrefHarter, 2012h)This is a questionnaire designed for children
from 2"through &' grade that includes subscales for globalestéem, scholastic competence,
social competence, athletic competence, and physicahepme Children were presented with

pairs of opposing statements ghdyselecedthe statement from each pair that best represents

5 Before the selfeference memory taskhildren completed a few tasks that are not relevant to the present study.
These were meant as baseline data for future studies that may use priming procedures prior-teféresed

memory task. Children talked with the experimenter about thpitdrarrive at the lab and were asked to focus on
neutral aspects of the trip (e.g., buildings they saw, cars they heard). Then they were asked to rate how well they
remembered the trip. Finally, they completed a shortened version of the PANAS for C¢idesutani et al.,

2012)u s i n g-pomt sgake ef increasingly large dots to show the intensity of each emotion. They rated five
negative emotions (mad, afraid, scared, miserable, sad) and five positive emotions (joyful, happy, energetic, proud,
cheerfd).



92

themsel ves, for exampl e, ASome kids often for
t hings easi | giventhe©ptionlofdgading thnough tke questionnaire on their own
or reading through it with the experimenter and most children chose to complete it alone.
Results
Recognition memory.Table 4.1 shows the proportion of recognition hits and false
alarmson the memory test, which were used to calculate corrected recogmsoRigure 4.1

shows, corrected recognition was consistently better for self items compared to other items

across valence types.
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Figure 4.1. Corrected recognition by valence type @ference type. Error bars represent
standard errors.

| performed a 3 valence (neutral vs. mean vs. nice) x 3 reference (self vs. other vs.
semantic) repeated measures analysis of variance (ANOVA) on corrected recognition. There was

no interactionF(4, 152) = .24p = .917,d% = .006. That is, there was no evidence of-self

" Due to a programming error ane out of the four phrase sets, about one quarter of participants were presented
with an unequal number of each type of trial. Participants were meant to see nine of each item type, but during
encoding these participants saw only eight newitia¢r and rearsemantic items, and they saw ten nitker and
neutratlsemantic items. Then during test they saw eight-nee items and ten mearew items. Additionally, two
other participants only saw eight niother items. These differences were taken into atoeben calculating
proportions for memory performance.
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enhancement bias because the effect of reference was not dependent on the valence of the items.
This is consistent with the adult findings in Study 1a and is in line with prexiécthat self
enhancement would only bias source memory and not item memory.
There was a main effect of referenE€2, 76) = 10.24p < .001,d% = .212. Followup
paired ttests were consistent with Study 1: Participants were better at recognizing self
referenced items than othesferenced and semantic itert(88) = 4.38p < .001, d=.72,and
t(38) = 2.97p = .005,d = .48, respectively (selfM = .87,SD= .06; otherM = .81,SD= .06;
semanticM = .84,SD= .06). Recognition of semantic and otineferenced items was not
significantly differentt(38) = 1.61p=.116d = .28

Table 4.1. Means and standard deviations of recognition hits and false alarms

Nice Mean Neutral
Self hits .93 (.08) .93 (.10) .97 (.06)
Other hits .87 (.12) .86 (.15) .92 (.12)
Semantic hits .89 (.15) .88 (.12) .95 (.07)
False alarms .08 (.10) .08 (.14) .05 (.12)

There was a main effect of valen&¢2, 76) = 8.57p < .001,d% = .184; follow-up tests
showed that the neutral items were remembered better than the nice items and meg88)ems,
=4.16,p<.001 d=.70,andt(38) = 3.41p = .002 d = .57, respectively (mear\ = .81,SD
=.12; niceM = .82,SD=.09; neutralM = .90,SD= .10). Recognition did not differ between
mean and nice itemf38) = .26,p=.797 d = .02 This is similar to the results observed in
Study 1a with adults and may reflect that the neutral items were less related to each other and to
the rest of the items.
EncodingresponsePar t i ci pants could choose during e
to each item and, as Table 4.2 shows, the 1|iKk

valence and reference types. To eliminate the possibility that any memory effects were only a
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result of differing levels of yes/no responses during encoding, | checked whether these responses
influenced recognition memory. | used a GLMM to do logistic regression predicting recognition

hits from valence and reference separately for items thateeceiviyes 0 and Anoo r e
showed the same primary finding as the-main a
referenced items were recognized more often than-ogiferenced and semantic iteres >

2.24,ps < .025. For the effect of ance, neutral items were recognized more than nice ones

when the encoding rz=e39p0@E and thel wédreerecognideq reose, 0
neutr al items than mean ones wir887p<i0@l.TREsncodi n
likelyocwwr r ed because of the | arger number of fAye:

to mean items, and so does not change the interpretation of the main anaigais and nice

items were recognized equally well and not as accurately as neutral items.

Table 4.2. Means and standard deviations of pr
during encoding
Nice Mean Neutral
Self .83 (.13) A3 (.17) .74 (.18)
Other .80 (.21) A2 (.17) .76 (.19)
Semantic .80 (.13) 27 (.22) .82 (.14)

Encodingresponse timeAs with the encoding responses, participants' time spent
processing each item was not experimentally controlled. On average, it did not vary much by
valence or reference (see Table 4.3), but unlike the adults in Study 1a, response tiel&ds r
to childrends recognition memory. A GLMM | ogi
the log 10 of response time found an interaction with reference type: At longer response times,
semantic items were recognized at a higher rate and saloses to selreferenced items than
they were at slower response times,1.94,p = .052. Importantly, however, memory for self

reference items was still better than semantic items for most values of response time. There was
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also an interaction with Vence type: There was a smaller difference in recognition of neutral
and nice items at slower response tinzes2.12,p = .034. As with reference type, this did not
alter the primary findings because neutral item recognition was still higher tharenice it
recognition across much of the range of response times.

Table 4.3. Means and standard deviations of encoding response times

Nice Mean Neutral
Self 1.18 (.26) 1.25 (.38) 1.18 (.16)
Other 1.23 (.27) 1.29 (.23) 1.30 (.32)
Semantic 1.24 (.26) 1.38 (.60) 1.32 (.373)

Note:Response time was measured starting from 1 s after the end of stimulus presentation, when
participants were able to make a response. The median time for each participant for each type of
item was calculated and then these were averageds participants.
Valence ratingsIn pretesting of the stimuli, some nice phrases were rated bgult
sampleas nicer than others while some mean phrases were rated as meaner th&h ogistic
regressiorpredictingrecognition hits showetthat mean items that were rated as more mean were
recognized at lower rates than less extreme items (OR = .66, 95% CI[.39, .97]). Nice items,
however, showed no effect of valence ratinggecognitionp = .33,p = .745.Furthermore,
there were no interéions with reference type for mean or nice itemsss .75,ps > .451
showing that the degree of niceness or meanness did not alter the primary recognition findings
Summary.Similar to the adults in Study 1a, children showed neeadifancement bias in
recognition memory. They did show the typical sefierence effect here as the children in Study
1 had, with selreferenced items having an advantage over g@ferenced ashsemantic items
regardless of item valence, encoding response, or encoding response time.

Source memory.Figure 4.2 shows source accuracy Table4.4 showsresponse

frequenciess a function of valence and reference type. A 3 valence (neutral vsvseace) x

8 Valence ratings were only available for items that wigeesame athoseused in Study 1a; the new items added in
this study were not rated.
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3 reference (self vs. other vs. semantic) repeated measures ANOVA on these data revealed a

significant interactionk-(4, 152) = 2.97p = .021, which was followed up with pairedests (see

Table 45).
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Figure 4.2. Source accuracy by valence type and referenceéetypebars represent standard
errors.

Children showed evidence of selihancement bias: Memory for setferenced mean
items was worse than memory for otheferenced mean itemsglf-referenced nice items, and
selfreferenced neutral items. Sedfferenced nice items were not remembered better than self
referenced neutral items or otheferenced nice items. Thus, the ssthancement bias was
found only in poorer memory for me&ems and not in enhanced memory for nice items. Figure
4. 2 shows no evidence of a negativity-tedisi as

found no differences among the otheferenced items.
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Table4.4. Response frequenciaggregated@oss participants

Response
Iltem New Other Self Semantic Total
Nice verbs
New 319 9 14 9 351
Other 48 284 21 14 367
Self 23 16 301 20 360
Semantic 41 38 97 184 360
Mean verbs
New 337 13 11 8 369
Other 50 273 16 21 360
Self 28 55 244 33 360
Semantic 42 71 106 132 351
Neutral verbs
New 339 5 8 6 358
Other 28 294 20 9 351
Self 12 27 301 20 360
Semantic 19 40 101 209 369

Note.Correct responses are in bold. The total number of each type of item varied somewhat due
to a technical error and is diggkd in the rightmost column.

Table 4.5C o h e rfad soura memory comparisons

Self-Nice Sel-Mean Self-Neutral OtherNice OtherMean

Self-Nice
SeltMean T9*
Self-Neutral .16 .63*
OtherNice .06 X X
OtherMean X S51* X .08
OtherNeutral X X X A4 .23
Note: Semantic reference items are omitted from the table. Only comparisons ameng self
referenced and othere f er enced i tems that were relevant t
symbol denotes comparisons that were not tested.
*p<.05
EncodingresponseTher e was a | arge difference in fiy

among valence types (see Table 4.2). For this reason, there was insufficient data to examine the
interaction of valence type and refgtcannate typ
eliminate the possibility that these responses played some role in the observed effects. However,

on average the diff er en ederenced afdytheef@rences gem® ns e s
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within each valence type was minimal and so ihseanlikely that this would explain the source
memory findings.

Encoding response timéNext | checked whether the amount of time taken to respond to
an item during encoding influenced the valence type by reference type interaction. Given that the
primary interest was in the mean vs. nice and thersétfrence vs. otheeference comparisons,
the neutral and semantic items were not included. A GLMM logistic regression predicting
recognition hits from log 10 of response time found sy interaction wit valence and
referencez= 1.18,p = .239. Therefore, variation in response time could not account for the
significant valence by reference interaction in the main analysis.

Valence ratingsLastly, | examined whether the extremity of valence ratings was related
to source accuracy.dgistic regressiopredictingsource accuracy showed no effect for mean
items and no interaction with reference typeg 1.26 ps > .209.Thus, the differencenisource
memory for selreferenced and otheeferenced mean items observed in the primary analysis
was present regardless of how mean the items Whege was an interaction with reference type
for nice itemsz = 2.48,p = .013: Selreferenced itemsaait were rated as nickad higher
source accuradpan less extreme items while otlreferenced items that were rated as niaat
lower source accuradian less extreme items.

Summary.The source memory results showed evidence ofesdlancemerntias:
Participants had worse source memory for-sefifrenced mean items than otheferenced
mean items, seffeferenced nice items, and sedferenced neutral items. This effect held when
encoding response time was controlled and the pattern of egoadiponses indicated that these
were also unlikely to explain the observed effects.

Moderators. | used GLMM to predict source accuracy from the&ay interaction of
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valence type, reference type, and each moderator. Only mean and nice items that-were sel
referenced or otheeferenced were included in the analyses.

Parent reminiscing goalsl examined whether sefnhancement bias in source memory
was stronger for children whose parents highly valued positive emotionality reminiscing goals
and whetheit was weaker for children whose parents highly valued directive goals. As in Study
1, I calculated centered scores of the parent reminiscing goals by taking the average rating for the
goal of interest (e.g., directive) and subtracting that individua¥sage rating for all goals on
the questionnaire. The centered scores reflect how much each goal was valued compared to the
other goals and they lessen the influence of overall frequency of reminiscing. Four parents
completed the questionnaire incorrecthdavere excluded from the following analyses.

As shown in Tabld.6, on average, parents rated positive emotionality goals higher than
directive goalst(34) = 3.80p < .001. The centered scores showed that on average parents rated
directive goals close to the average for all goals (i.e., close to zero) and they rated positive
emotionality goals above the average. This is consistent with observational research gtaiwing
American parents tend to focus more on their
negative ones in conversations about the (@agt, P. J. Miller et al., 2012As in Study 1, there
was a gong positive correlation between the raw scores for positive emotionality and directive
goals (see Tablk.7), but not between the centered scores.

Table4.6. Means and standard deviations of reminiscing goalsyaklés, and selisteem

M SD
Directive 4.68 .93
Directive (centered) .03 48
Positive emotionality 5.14 97
Positive emotionality (centered) A48 .37
Self-enhancement 1.99 .48
Selftranscendence 3.44 .39
Global selfesteem 3.32 65

Note:Par ent s6 reminiscing goal ratings rangaues rom 1
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scores range from 1 = fAnot at al | -éstmgnescotemranged t o 5
from 1 to 4, with higher scores indicating higiselfesteem.

Table4.7. Correlations of reminiscing goals, seHlues, and seksteem
1 2 3 4 5 6 7

1. Directive -

2. Directive (centered) .26 -

3. Positive emotionality 72* - -

4. Positive emotionality (centered) - -40* .29 -

5. Selfenhancement -29  41* -48* -01 -

6. Selftranscendence -08 -26 .04 -03 -40* -

7. Global seHesteem .00 -12 14 21 -07 -24 -
*p<.05

Note: Correlations are not reported between centered and raw scores for different parent
reminiscing goals.

There were no significant®ay interactions with positive emotionality or directive
goals,zs <.70,ps > .48. Thus, | was unable to fiedidencethap ar ent s6 remi ni sci n.
mode r at ed c henhadceneentbias. s el f

Selfvalues.l predicted that children who more highly valued sgithancement would
show a greater memory bias because they may be generally more likelyeiohsgite. On
averagechildren rated selfranscendence goals as more important thareséldncement goals,
t(38) = 12.42p < .001 and selfranscendence was negatively related toesifancemer(see
Table 4.6 and 4)7which is consistent with prior resean@hg., Doring et al., 2015 There was
no evi dence t-\aladsmadaratdd theiressahbamcemmentlmemory bias: There
were no significant-3vay interactions with selénhancement or seiifanscendence in predicting
source accuracys < .97 ,ps > .33.

Selt-esteem) expected that children with higher seiéteem would have more self
enhancement bias than children with lower-sslieem. On average, children in this sample had
high selfesteem (see Tab#e6) and were similar to children in other studies that have ised t

measurgHarter, 2012h)In contrast to the predictions, there was3nweay interaction with self
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esteem and therefotieis study was unable to firevidence that selisteem moderated the self
enhancement biag= .45,p = .65.
Discussion

Mirroring the results with adults in Study 1a, this study showed evidence ffor sel
enhancement bias i n c hdferedcede mearsverissovere rereemba@dno r vy :
worse than othereferenced, mean verbs and gefierenced, nice verbs. This occurred even
t hough chil dren r es p-ccfererneatl andl ptleeefebencechnieaniverto 6 t o s
phrases at about the same rates and on average spent around the same amount of time processing
those items during encoding.

Multinomial processing tree analyses were not performed on the data from this study
because the model structure used in Study 1la was unable to fit the data. Therefore, it is possible
that guessing biases contributed to the source memory differencesadpogelt will be
important in future research to show thatelf hancement bias i s present
even when accounting for guessing biases.

The selfenhancement effect was only present in thersédfrenced, mean verbs; there
was no dfference in source memory between gefierenced, nice verbs and sedferenced
neutral verbs or the otheeferenced, nice verbs. This differs somewhat from the results from
adults in Study 1a, who did show a memory advantage foerefelienced, niceerbs compared
to otherreferenced, nice verbs in the ANOVA results. This could have happened for a number of
reasons. For example, it might reflect an actual difference between the age groups, with children
being particularly affected by the mean itemiematively, in the adult data the difference in
the nice items might have been an artifact of guessing biases, as the MPT analyses did not detect

a difference.
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Additionally, as with the adults in Study 1a and in presearch{e.g., Durbin et al.,
2017) selfenhancement was only present in source memory, not in recogmi&mory.
Chil drends r ec o g nieferenoed compared th chieferenced Yedos, bustleid f
effect was not influenced by whether the verbs were mean or nice. This fits with the argument
that selfenhancement in memory results from diéieces in the ease of making connections to
the self, which primarily affects source memory rather than item memory.

To address potential mechanisms of-eeliancement memory bias, | examined aspects
of childoecéptsahnd par b bitsotkvidereewanfousddfarng g o a
moderation by any of these. Parent reminiscing goals andalals had both shown some
relationships to memory performance in Study 1, but these effects were not replicated here.
Based on prior research with adulsg., Jones et al., 201&elfesteem was another possible
moderator, but | found no evidence to support this in the present Stuehg are several
possible explanations for the inability of the present research to find evidence of moderation
including low powelor aspects of the memory task. For example, source memory performance
was quite high on some types of items, such agefdfenced nice items, and these ceiling
effects may have prevented moderator effects from emenitggnatively, it is possible that the
moderators studied here arat, in fact,related to selenhancement bias in childhgddture
research that addiess the aforementioned methodological concerns is needed.

In conclusion, this study and Study 1a showed that both children and adults have self
enhancement bias in memory. The next important step is to explore potential mechanisms of

these effectsyhich are addressed in Study 3.
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Chapter 5: Study 3

Study lashowedsef nhancement in adultsdé memory. Thi
replicate the results of Study 1a with another sample of adults, and to begin investigating
guestions about the psychological mechanism behingsbincement by adding an
experimental manipulation of setioncept. There are two types of mechanisms proposed to
explain sefenhancement bias: 1) A cognitive mechanism whereby positive@satept
facilitates remembering and 2) a motivational mechanism in whictihseliteningnformation
is minimized. Up until this point | have primarily explained the phenomenon usinghanly
cognitive mechanism.

From the cognitive perspective, selihancement biases result from inaccuracies in
information processing or influences of primliefs and expectanci€<elley & Jacoby, 2012;
D. T. Miller & Ross, 1975; for a review, see Schriber & Robins, 208@gcifically with regard
to memory, selenhancement arises from thell-elaborated, and madgtpositive, structure of
self-concept facilitating encoding and retrieval of consistent (i.e., positive) information about
oneself and also making it more difficult to encode and retrieve inconsistent (i.e., negative)
information. This process is malleabh that at any given moment, certain aspects of self
concept are more active than oth@snway & PleydelPearce, 2000)Thus, even if someone's
self-concept is primarily positive, it is possible to activate their more negativeieel§, which
then influences memory.

From the motivational perspective, negative information about oneself is threatening to
positive selviews, and people are unconsciously motivated to minimize this information in
order to reduce its impact. Minimization occurs by disconnecting the negative information from

the rest of seltoncept, which makes it more difficult to encode and retri@®reen et al., 2008)
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This is similar to the cognitivemechanism, but rather than existing knowledge about the self
passively facilitating memory, this is a more active compensatory mechanism.

Importantly, the two mechanisms make different predictions about when self
enhancement will occur. Following frometltognitive mechanism, sedhhancement will be
present when positive selfews are active. If, however, someone's negativevealis are
activated for example, by thinking about a time in the past when they did somethingdvrong
then this would instead ¢ditate memory for negative information about the self or at least result
in lesser facilitation of positive information than would typically be seen. On the other hand, the
motivational mechanism would predict the opposite result: When negativaesesf are
activated, this should create a state ofgelat and activate compensation, which would be
expected to manifest as either worse memory for subsequent negative information, thus
protecting the self from further damage, or better memory for pesitfermation to recover
from the threat.

The cognitive and motivational mechanisms likely both contribute teesblincement
bias, but one may be more predominant in certain circumstances than th&oltiier &

Robins, 2012)The proposed manipulation in the present study is meant to demonstrate the
causal role of sel€oncept and provide evidence for the cognitive or motivational mechanism.

In the present study, | primed participants by asking them to recall one of their own
memories prior to completing the memory task that was used in Study 1a. Prior research shows
that recalling a memory makes setincept more accessible. In Charleswoiilen, Have and
Moulin (2015) for example, after recalling a positive memory, adults were able to generate more
statements about themselves to complete the

whether recalling the memory activated specific,teglaaspects of setfoncept, it is reasonable
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to expect that this would occur based on other findings that both positive and negative memories
are organized around related saws (Rathbone & Moulin, 2014; Rathhe & Steel, 2015)

| chose this priming manipulation because it fits with a larger theoretical framework of
autobiographical memory known as the seémory systeniSMS; Conway & Jobson, 2012;
Conway & PleydeHPearce, 2000)n the SMS, seltoncept (including motivations) influences
encoding, organization, and retrieval of autobiographical memories, and memories in turn
contribute to seltoncept. Therefore, in thinking about seifthancement's role in this system,
the poposed study will use the recall of a positive or negative memory to influenamsedpt,
which should then affect memory for new information related to the self.

In the present study, participants recalled a memory of doing something bad (e.g.,
cheatng) or something good (e.g., helping someone). My prediction was that afterwards, when
they completed the sefeference memory task from Study 1a, their performance would be
different from participants who did not recall one of these memory (see summialle 5.1).
According to the cognitive mechanism, recalling a memory of doing something bad should
increase accessibility of negative s@kws and lead to better memory for the seferenced,
mean verbs and/or worse memory for the-sefiérenced, mie verbs. Alternatively, according to
the motivational mechanism, recalling a memory of doing something bad should lead to better
memory for the selfeferenced, nice verbs and/or worse memory fofreédfrenced, mean verbs
as compensation for the sélfireat. According to the cognitive mechanism, recalling a memory
of doing something good would increase memory forsgérenced, nice verbs, while
according to the motivational mechanism, it might increase memory fene$eténced, mean
verbs becausewould serve as a protective factor against thethedfat that would normally

lead to poorer memory for those items.
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Table 5.1 Predictions for memory performance as compared to the Neutral condition
Cognitive Mechanism

Manipulation Theoreticaimediator Memory for selfreferenced verbs

Recall good deec Increased accessibility of positive seléws Better memory for nice verbs
Decreased accessibility of negative sadfws  Worse memory for mean verbs

Recall bad deed Decreased accessibility pbsitive selfviews Worse memory for nice verbs
Increased accessibility of negative saws Better memory for mean verbs

Motivational Mechanism

Manipulation Theoretical mediator Memory for selfreferenced verbs

Recall good deec Decreasedelf-threat No effect on memory for nice verbs
Better memory for mean verbs

Recall bad deed Increased selfhreat Better memory for nice verbs
Worse memory for mean verbs

| included one additional condition to control for the potential confounding effect of
negative affect in thbad deeadnemory condition. Irthis negative memorgondition,
participants recalled a time when something happened to them that made them feel negative
emotion® a time when they were the recipient of a bad action, rather than when they were the
one performing the action. The rationale for this was thabitld generate negative emotional
responses, but would not activate smhcept in the same way that recalling one's owrdead
would.

The negative memory condition is important given the influence of affect on information
processindfor a summary, see Clore, Gasper, Garvin, & Forgas, 200particular, research
by Bless and colleagu€$996)showed that after participants recalled a sad memory, they had
better recognition of schemaconsistat information from a story compared to when they had
recalled a happy memory. This was explained by more systematic processing and less reliance
on schemas in the sad memory condition. In the present study, better memory for schema
inconsistent informatio would translate into better memory for sedferenced, mean verbs,

which is the same prediction made for the cognitive mechanism edrdedincement after recall
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of oneds own bad deed. Thus, it would be unce
negative selconcepts or a general change in processing strategy resulting from negative mood
induction. Comparison to the additional negative memory condition may clarify this if the results
differ between the two conditions.
Method

Participants and Design.Participants were 224 college students. Each participant was
randomly assigned to one of four possible conditions where they wrote about a particular type of
memory prior to completing the sekference memory taskteutral Prime(nfemale= 32; Mage =
19.1),Mean Prime&nfemae= 33; Mage= 19.0),Nice Prime(nfemaie= 36; Mage= 19.2), and
Negative Primé&niemae= 32; Mage= 18.9). In the selfeference memory task, there were two
within-participant manipulations: Valence type and reference Wakence type was the
manipulation of whether the words to be remembered were nice, mean, or neutral. Reference
type was the manipulation of whether participants were asked to process the words in a self

referential, othereferential, or semantic manner.

Materials. Participants saw the same 108 short verlagds of nice, meaand neutral

actions from Study l1a (see Appendi}.B'hey also heard an audio clip of the phrase at the same
time that the text was displayed on the computer screen. This was to make the procedure more
similar to the one used with children in Study 2. The same counterbalanced phrase sets as in
Study 1a wee used to control for any influence of specific items and the same encoding orders
were used. The only difference from Study 1a was that the order of the list of items during the
memory test was generated differently. As in Study 2, the criteria forajgmethe pseudo

random orders was loosened to allow three items of the same type in a row instead of only two.

This was done out of concern that participants might notice thetawoow rule. One memory
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test order was created using this psetat@lom méhod and a second order was made by
reversing the order of the first one. Then for each of the four encoding orders, half of the
participants had the first memory test order and half had the second test order.

Procedure.

Memory priming and ratingslin the first phase of the study, participants in all conditions
were asked to write about a memory. Table 5.2 shows the exact instructions given to participants
in each condition.

Table 5.2Memory prime instructions

Condition Instructions

Neutral Prime | Think about the last time that you walked across camysgsa detached and
unemotional attitude while you do this. For example, for this prompt people often
write about where they were coming from and where they were going, which bui
they passed, hat the weather was like, what pace they walked at, and what they
carrying. Please describe your walk in as much detail as possiblat soperson
reading this would understand exactly where you walked, but rememigenam
neutral and unemotional

Mean Prime Think of a time in the recent past, in the last several months, ywhedid
somethingbad that made you feajuilt, regret, or shame For example, for this
prompt people often write about times when theted selfishly at the expense of
someone else, took advantage of a situation and were dishonest, or were
untruthful or disloyal . Pleasalescribe the situation and any thoughts and feelings
you remembefrom the experience in as much detail as possibtbata person
reading this would undstand the situationyhat happened, and how you felt.

Nice Prime Think of a time in the recent past, in the last several months, ywhedid
somethinggoodthat made you fedlappy, proud, or pure. For example, for this
prompt people often write abolnes when thewcted selflessly to help someone
else, did the right thing and were honest, or were truthful or loyalPleasealescribe
the situation and any thoughts and feelings you remefrdrarthe experience in as
much detail as possible #uat a perso reading this would understand the
situation,what happened, and how you felt.

Negative Prime | Think of a time in the recent past, in the last several months, sdraething
negative happened to yothat made you fealisappointed, sad, or anxiousFor
example, for this prompt people often write about times wdwmething unfair
happened to them, they were left out of an activity, or someone made fun of ther
Please describe the situation and any thoughts and feelings you renfremie
experience in aswuch detail as possible #uat a person reading this would understg
the situationwhat happened, and how you felt.

Note:Bold text is tohighlight condition differences, it was not present in the instructions given
to participants.
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Participants were given ten minutes to think and write about the memory and were told to
spend the entire time on that. Pilot testing showed that this amount of time was sufficient for
most participants to write about a complete event. Afterwards, paritsivere asked
approximately how long ago the event had occurred. Then they rated their memory of the event
on items from the Memory Characteristics Questionr{dwbnson, Foley, Suengas, & Raye,
1988) which assesses the subjective experience of remembering. Participants rated four items
from the Clarity di mension (e.g., fAThe over al
the ThoughtsanBeel i ngs di mension (e.g., Al remember
The ful list of items is in Appendix EParticipants also gave atém rating of how they felt
while writing about the memoryonap/oi nt scale from Agoodo to Ab
Mood rating. Next, participants completed the-26m version of the Positive and
Negative Affect Scheduld@®ANAS; Watson, Clark, & Tellegen, 1988)his was included
primarily to examine mood differences betweenitean PrimeandNegative Primeonditions
in order to build a stronger case for the role of-selicept if memory differences emerged
between the conditions.
Self-reference memory task he selfreference task was similar to the one used in Study
la except for a few minor changes to make it more consistent with the child procedure in Study
2. As noted above, stimuli were presented as both text on the computer screen and through audio.
Additionally, instead of naming U.S. states during the filler task, participants named fruits and
vegetables.
Moderators:Reminiscing, seHvalues, and selesteemAs in Study 1, participants rated
their goals for thinking and talking about the past usiigTALE questionnairéluck & Alea,

2011) The questionnaire was completed immediately after participants completed the memory
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part of the studyAfter the TALE, participants completed the same form of the PVS &8ty

1 to measure selfalues After the PVS, participants also completed ratings ofestéem in

several domains on the Self Perception Profile for College Stidézemann & Harter, 2012)

These included global sedisteem, scholastic competencesialoacceptance, appearance, and

morality. On the questionnaire participants read pairs of opposing statements, for example,

ASome students | ike the kind of person they a
di fferent, 0 and s ehpaicthat beshrepresentathemselwas.tTheh they rate e a
whet her that statement is fireally true of meo
numerically 24 where a 1 representslowselu d gment s (e. g., saying fAr e

st at eOnehnetr ist udent s wi sh that they -pdgmeatsdi ffer

(e.g., saying Areally true of med to the stat
areo). Scores of 2 or 3 are gisveéirsofrar orfattirnuge
Results

Neutral condition. First, | report analyses of the Neutral condition alone in order to
show that the general pattern of results from Study 1a were replicated.

Recognition memoryAs Figure 5.1 shows, corrected recognition was higher for self
items compared to other items across valence types. | performed a 3 valence (neutral vs. mean
vs. nice) x 3 reference (self vs. other vs. semantic) repeated measures ANOVA on corrected
recogntion. There was no interactioR(4, 220) = 1.36p = .248,d%, = .024. Consistent with
Study 1a, there was no evidence of-sglhancement bias because the effect of reference was not

dependent on the valence of the items.
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Figure 5.1. Correctedkcognition by valence type and reference fiypiae Neutral condition
Error bars represent standard errors.

There was a marginally significant main effect of referer¢2, 110) = 2.48p = .089,
d% = .043. Consistent with Study 1a, participants were better at recognizing selfMem8Z,
SD=.06) than other item$A = .79,SD= .06),t(55) = 2.05p = .046 d = .27. In contrast to
Study la, semantic items were not remembered significantlyetitfg from either self or other
items,t(55) = .92p=.363 d=.12,andt(55) = 1.41p=.165d = .19

There was a main effect of valen&2, 110) = 7.62p < .001,d% = .112; follow-up tests
showed that the neutral items were remembered better than the nice and mea(bigms,
3.43,p=.001 d = .46,andt(55) = 3.51,p = .001,d = .47,respectively, and there was no
difference between nice and mean itet(g5)= .30,p = .762 d = .04(mean:M = .78,SD= .11,
nice:M =.79,SD=.10; neutralM = .85,SD=.09).

Encoding responsés Table5. 3 s hows, the | ikelihood of
varied somewhat across valence and reference types. To eliminate the possibility that any
memory effects were only a result of differing levels of yes/no responses during encoding, |

checked whether thesesponses influenced recognition memory. | used a GLMM to do logistic
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regression predicting recognition hits from valence and reference separately for items that
received fAyeso and finoo responses. This showe
For both fAyes o0 a-neterericedaens weeesguagmzedensore ofterethah-other
referenced itemg,= 5.62,p < .001 andz = 2.60,p = .009, respectively. In the main analysis,
selfreferenced items and semantic items were not significdifterent, but here they were
remembered better when g=h2e3,p=r.084 Ene effectdof valenfiey e s 0
was similar to the main analysis: Neutral items were recognized better than mean and nice ones
when they recei zeld72p=.08§ado2.6d,e=s.g08, ans peutral items

were recognized betterthanmeam e s when t hey r eez=3i30,p<d00la fANO0OO I

Table 5. 3. Means and standard deviations of p
during encoding
Nice Mean Neutral
Self .84 (.13) .32 (.17) .76 (.18)
Other .90 (.12) .35 (.20) .82(.16)
Semantic 91 (.11) 43 (.19) .88 (.14)

Encoding response tim@n average encoding response time was similar across valence
and reference type (see Table 5.4). Similar to Study 1, there was no main effect of response time
and no interaction with referenas, < .50, allps > .630. Therefore, the better recognition
observed for selireferenced compared to othreferenced items was not a result of response
time. There was an interaction with valenze,2.2,p = .027: At slower response times, there
was a smaller recognition advantage for neutral items.

Table 5.4. Meas and standard deviations of encoding response times

Nice Mean Neutral
Self .93 (.20) 1.01 (.15) .92 (.12)
Other .93 (.14) .99 (.23) .97 (.17)
Semantic .94 (.13) 1.01 (.28) .91 (.15)

Note:Response time was measured starting from 1 s after the end of stimulus presentation, when
participants were able to make a response. The median time for each participant for each type of
item was calculated and then these were averaged across participants
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Valence ratingsGiven that some nice phrases were rated as nicer than others and some
mean phrases were rated as meaner than others, | tested whether these valence ratings were
related to recognitiarLogistic regressiopredictingrecognition hitsshowed that mean items
that were rated as more mean were recognized at lower rates than less extreme iterd$,(OR = .
95% CI[30, .71) and there was no interaction with reference type,02,p = .986 For nice
items, there was an interaction with refece typez = 1.94,p = .053 Selfreferenced and
semantic items that were rated asenhad higher source accurattyan less extreme itemse(f:

OR =40, 95% CI[17, .93; semantic: OR = .49, 95% CI[.25, .9¥}hile memory for other
referenced items was not related to the valence ratings (OR = 1.09, 95% CI[.62, 1.90])

SummaryOverall, the recognition memory results were similar to Study 1a, replicating
the primary finding that adults remembered-seferened items better than othesferenced
items regardless of valence type. The effect was smaller here, though, and only marginally
significant.

Source memoryTable5.5shows response frequencaslFigure 5.2 shows source
accuracy as a function gélence and reference typethe Neutral conditionA 3 valence
(neutral vs. mean vs. nice) x 3 reference (self vs. other vs. semantic) repeated measures ANOVA
on these data revealed a marginally significant interad&@h,220) = 2.01p = .095, which was
followed up with @ired t-tests. As shown in Table 5.€urce memory for selfeferenced mean
items was worse than for sedferenced nice items and sedferenced neutral items, but was
only marginally worse than otheeferenced meuaitems. Selireferenced nice items were not
remembered better than sedferenced neutral items, but they were remembered marginally
better than othereferenced nice items. This general pattern replicates the results of Study 1a

with selfenhancement Bs demonstrated through poorer memory forrgdfrenced mean items
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and enhanced memory for sedfferenced nice items, though not all the effects were statistically
significant.

Table5.5. Response frequenciaggregated across participafisthe Neutral priming condition

Response
Item New Other Self Semantic Total
Nice verbs
New 422 17 18 33 490
Other 97 339 25 57 518
Self 36 22 401 45 504
Semantic 57 43 89 315 504
Mean verbs
New 442 25 19 32 518
Other 63 372 12 57 504
Self 33 44 375 52 504
Semantic 33 72 70 315 490
Neutral verbs
New 462 9 12 21 504
Other 51 368 19 52 490
Self 37 18 405 44 504
Semantic 45 54 67 352 518

Note.Correct responses are in bold. The total number of each type of item varied somewhat due
to a technical error and is displayed in the rightmost column.

1.00+
B 0.751 = .
= L=
S DNice
S 0.501 [ ]Mean
’g_ [ INeutral
L 0.251

0.00 - . —

Self Other Semantic

Figure 5.2. Source memory by valence type and referencéntyipe Neutral conditionError
barsrepresent standard errors.

Figure 5.2 shows a pattern of higher source accuracy forfeenced mean items

compared to othemeutral and othenice ones, though only the comparison to nice staras
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significant (see Table 5.6This is consistent wh Study 1a and prior research demonstrating a
negativity bias i n rfeegmBuchyerétalr20® her sé behavio

Table 5.6C 0 h e rfad soura memory comparisons

Self-Nice Selt-Mean Self-Neutral OtherNice OtherMean

SelfNice

SeltMean .36*

SeltNeutral .08 A40*

OtherNice 25 X X

OtherMean X 22 X 27*

OtherNeutral X X X A7 .07

Note: Only comparisons among setferenced and otheeferenced items that were relevant to the
hypotheses were tested. The AX0 symbol denotes <co
*p<.05

Ap<.10

Confidencel recoded the confidence ratings so that higher numbers indicated greater
confidence. Overall, participants were more confident when they were correct than when they
were incorrect (correc = 5.00,SD= .68; incorrectM = 4.07,SD= .88),t (55) = 10.7p
< .001. Examining the correct sedferenced and otheeferenced nice and mean items only,
there was no evidence that participants were knowingly guessing more on specific combinations
of valence type and reference type. Mbadtects linear regressn showed no interaction of
valence and reference in predicting confidence ratirmgs70,p = .487. This provides some
evidence that the source accuracy differences reported above were not simply an artifact of
guessing biases. There was no effect ténvae, thus participants were equally confident on
mean and nice itemsz .70,p = .475.There was a main effect of reference: As in Study 1a,
participants were more confident on saferenced items than othesferenced items,= 2.70,p
=.008.

Encodingrespons&. her e was not enough Anood0 response
responses to mean items to reliably examine the interaction of valence type and reference type by

encoding response (see Table 5.3). However, based on the pattern of regpseesas, unlikely
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that differences in encoding responses would explain the source memory results. For example,
participants r esponded-refieerceditens thandgohathery | e s s
referenced items across valence types, but in soms saléeeferenced items were remembered
better than othereferenced items and in other cases the reverse was true.

Encoding response timBext, | checked whether the amount of time taken to respond to
an item during encoding influenced source memorywis encoding response, only mean vs.
nice and the selfeference vs. othaeference were included. Response time was transformed by
log 10 because of skew. A GLMM logistic regression predicting recognition hits found no main
effect of response time amd interactions with valence or referencezalk 1.00, alps > .315.
Therefore, variation in response time could not account for the valence by reference interaction
in the main analysis.

Valence ratingsLastly, | examined whether valence ratings were related to source
accuracy. bgistic regressiopredictingsource accuracy showed that mean items that were rated
as more mean had lower source accuracy than less extreme items (OR = .41, 95% CI[.30, .55])
and there was no interaction with reference type,16,p = .875. For nice items, there was no
effect of valence ratings and no interaction with reference ggpe,53,ps = .595Thus, the
extremity of the valenced items did not impact the valenaefeyence interaction found in the
main analysis.

SummaryThe source memory resuftem the Neutral conditioshowed evidence of
selfenhancement bias: Participants had worse source memory foefseinced mean items
than otherreferenced mean items, sedfferenced nice items, and sedferenced neutral items.
Encoding response patterns could not explairititengs and the effect was still present when

encoding response time was statistically controlled. Importantly, the confidence rating analysis

of
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provided evidence that the selihancement effect was not merely a result of guessing biases.

Moderators.l used GLMM to predict source accuracy from the/@y interaction of
valence type, reference type, and each moderator. Only mean and nice items that-were self
referenced or otheeferenced were iteded in the analyses. Table 5.7 and€h8w the means
and ntercorrelations for the moderators.

Table 5.7 Means and standard deviations of reminiscing goalsyaklés, and seksteem

M SD
Directive 3.64 73
Directive (centered) .18 A4
Self-enhancement -.10 .58
Selftranscendence A7 .46
Globalself-esteem 2.80 74
Note:Remi ni sci ng goal ratings range fromvalles= fAal most

scores were centered using each p-aste¢niscorepramgg s & me a
from 1 to 4, with higher scores indicating higher ssieem.

Table 58. Correlations of reminiscing goals, seHlues, and seksteem

1 2 3 4 5
1. Directive -
2. Directive (centered) A8* -
3. Selfenhancement -.05 A1 -
4. Selftranscendence .08 .16 -.45* -
5. Global seHesteem 29* .20 -.06 -.05 -
*p<.05

Reminiscing goal€On average, participants said they thought or talked about the past for
Directive reasons between fioc c-anhdnaementbilasiro and
source memory would be weaker for participants who said they reminisced more fovBirecti
reasons compared to other kinds of reasons. There wa&g iBiteraction of valence type,
reference type, and directive reminiscing, 1.98,p = .048, but it was not in the predicted
direction: Participants who rated Directive goals more highly legigttomemory for other
referenced, mean items compared to people who rated those goals lower. This resulted in a larger

difference in memory between oth@ferenced and seléferenced, mean items, and thus a
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stronger selenhancement bias.

Selfvalues.l predicted that adults who more highly valued-sglhancement would show
a greater memory bias because they may be generally more likely-¢émisatice. On average,
participants rated setfanscendence goals as more important tharesélancement gés t(56)
= 4.81,p < .001 and selfranscendence was negatively relateddibenhancement (see Table
5.8), which is consistent with prior resear@hg., Schwartz & Bardi, 2001 here was no
evidence that selfalues moderated setdhhancement memory bias: There were no significant 3
way interactions with seénhancement or seifanscendence in predicting source accurzy,
<.36,ps >.719.

SelfesteemBased on prior resezh (e.g., Jones & Brunell, 2014)expecte that adults
with higher seHesteem would have more selfihancement bias than adults with lower-self
esteem. On average, participants in this sample had moderatstselin (see Tabe7), scoring
somewhat lower than college students in the originaliss validating this measufdeemann
& Harter, 2012) In contrast to the predictions, there was neay interaction with selésteem
and therefore no evidence that sedteem moderated the selihancement biag= .44,p
= .658.

Condition comparisons.Next, | analyzed recognition memory and sourcenowy in all
of thepriming conditions. The following analyses focustbie mean and nice items that were
selfreferenced or othaeferenced. Neutral items and semantic items are not included because
they do not provide information about the proposed ¢amsahanisms of seénhancement.

Mood. First | analyzed the PANAS scores that were completed after the memory prime.
This was used as a manipulation check to see whether the different kinds of narratives evoked

different responsefsom participants (se€able 5.9. Pairwise comparisons between the Neutral
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condition and each of the other conditishewed that positive affect was higher in the Nice
condition,p = .015, lower in the Mean conditiop= .036, and not different in the Negative
condition,p = .557. Negative affect was higher in the Mean condifion,001, and the Negative
condition,p = .01, and marginally lower in the Nice conditipns .07.

Table 5.9 Means and standard deviations of positive and negative affect

Positive affect Negativeaffect
Neutral Condition 23.2 (8.25) 14.9 (5.57)
Nice Condition 26.7 (8.01) 13.1 (3.01)
Mean Condition 20.1 (6.54) 19.3 (6.05)
Negative Condition 22.3 (7.61) 17.5 (6.48)

Recognition memoryTable 5.16shows the proportion of recognition hits and false
alarms on the memory test for all conditidns.

Table 5.10Means and standard deviations of recognition hits and false alarms

Nice Mean Neutral

Neutral Condition

Self hits .93 (.11) .93 (.10) .93(.10)

Other hits .81 (.19) .88 (.14) .89 (.12)

Semantic hits .89 (.13) .93 (.10) 91 (.11)

False alarms 14 (.17) .15 (.16) .08 (.12)
Nice Condition

Self hits .93 (.09) .95 (.08) .95 (.08)

Other hits .87 (.13) .90 (.12) .92 (.11)

Semantic hits .90 (.09) .95 (.09) .93 (.10)

False alarms 11 (.13) .15 (.17) .06 (.12)
Mean Condition

Self hits .94 (.09) .96 (.08) .96 (.07)

Other hits .86 (.12) .89 (.13) .92 (.13)

Semantic hits .89 (.12) .93 (.08) .92 (.13)

False alarms A1 (.11) .14 (.16) .08 (.11)
Negative Condition

Self hits .95 (.08) .96 (.07) .95 (.08)

Other hits .87 (.14) .87 (.13) 91 (.12)

Semantic hits .90 (.13) .95 (.06) .92 (.12)

False alarms 13 (.13) 17 (.15) .07 (.10)

®Due to a programming error ane out of the four plase sets, about one quarter of participants were presented
with an unequal number of each type of trial. Participants were meant to see nine of each item type, but during
encoding these participants saw only eight newttlaér and measemantic items, ahthey saw ten nieether and
neutratlsemantic items. Then during test they saw eight-nee items and ten mearew items. These differences
were taken into account when calculating proportions for memory performance.
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| performed 2 valence (mean vs. nice) x 2 reference (self vs. other) repeated measures
ANOVAs separately for each condition. | did not expect condition differences for recognition
memory because sedhhancement had only been observed in source memotydy £a.
Consistent with this, Figure 5.3 shows that corrected recognition was better-f@feaihced
items compared to otheeferenced items across all conditions. The size of this effect did vary
somewhat across conditions with the Neutral condgloowing a weaker effect than all tbiner
conditions (see Table 5.1IThere were no significant main effects of valence and no

interactions in any of the conditions.

Neutral Nice Mean Negative

1.001
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c i -Nice
& 0.50
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a
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Self Other Self Other Self Other Self Other

Figure 5.3. Corrected recognition of nice and mean items by reference typédtsroepresent
standard errors.
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Table 5.11 Corrected recognition ANOVA results

F df p &

Neutral Condition

Valence .68 1,55 414 .012

Reference 5.14 1,55 .027 .086

Valence*Reference .94 1, 55 337 .017
Nice Condition

Valence .36 1,55 551 .007

Reference 42.35 1, 55 <.001 435

Valence*Reference 1.96 1, 55 .167 .034
Mean Condition

Valence 2.87 1,55 .100 .050

Reference 33.6 1, 55 <.001 379

Valence*Reference .06 1,55 812 .001
Negative Condition

Valence .09 1, 55 .765 .002

Reference 55.0 1,55 <.001 .500

Valence*Reference 3.08 1,55 .084 .053

Source memoryFigure 5.4shows source accuraepdTable5.12shows response
frequenciess a function of valence and reference typthe all the priming condition$
performed 2 valence (mean vs. nice) x 2 reference (self vs. other) repeated measures ANOVAs

separately for each condition.

Neutral Nice Mean Negative

1.001
§ 0.75 1
3
c i - Nice
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Self Other Self Other Self Other Self Other

Figure 5.4. Source accurafty nice and mean items by reference tgpd priming condition
Error bars represent standard errors.
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Table 5.12 Response frequenciaggregated across participaftisthe Nice, Mean, and Negative
priming conditions

Nice Condition

Response
ltem New Other Self Semantic Total
Nice verbs
New 434 20 12 24 490
Other 69 369 26 54 518
Self 33 20 410 41 504
Semantic 49 55 62 338 504
Mean verbs
New 440 35 11 32 518
Other 48 377 27 52 504
Self 26 56 370 52 504
Semantic 25 70 93 302 490
Neutral verbs
New 474 7 8 15 504
Other 40 400 8 42 490
Self 26 25 416 37 504
Semantic 37 48 54 379 518
Mean Condition
Response
ltem New Other Self Semantic Total
Nice verbs
New 438 17 9 26 490
Other 74 358 32 54 518
Self 28 24 409 43 504
Semantic 54 71 64 315 504
Mean verbs
New 444 33 9 32 518
Other 53 378 18 55 504
Self 22 54 376 52 504
Semantic 33 63 77 317 490
Neutral verbs
New 464 18 11 11 504
Other 39 394 9 48 490
Self 19 25 414 46 504
Semantic 42 43 56 377 518
Negative Condition
Response
ltem New Other Self Semantic Total
Nice verbs
New 427 19 16 28 490
Other 66 375 25 52 518
Self 24 28 407 45 504
Semantic 50 68 57 329 504
Mean verbs
New 432 31 16 39 518
Other 66 343 24 71 504
Self 21 42 384 57 504
Semantic 26 94 61 309 490
Neutral verbs
New 470 7 6 21 504
Other 44 375 11 60 490
Self 24 17 398 65 504
Semantic 40 47 57 374 518

Note.Correct responses are in bold. The total number of each type of item varied somewhat due to a
technical error and is displayed in the rightmost column.
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| expected that source memory performance onrgdfence items would be different
between the neutral condition and the nice and mean comli#s Figure 5.4 and Table 5.13
show, however, the pattern of results was very similar across these three conditions: There was
an interaction of valence and reference in all conditions except the Negative condition. In the
Negative condition, there was only a main effect of valence.

Table 5.13 Source memory ANOVA results

F Df P d%

Neutral Condition

Valence .003 1,55 .958 <.001

Reference .070 1,55 792 .001

Valence*Reference 8.50 1,55 .005 134
Nice Condition

Valence 6.20 1,55 .016 101

Reference .008 1,55 .928 <.001

Valence*Reference 14.1 1,55 <.001 .204
Mean Condition

Valence 1.84 1,55 181 .032

Reference <.001 1,55 .981 <.001

Valence*Reference 7.37 1,55 .009 .118
Negative Condition

Valence 4.87 1,55 .032 .081

Reference .98 1,55 326 .018

Valence*Reference .073 1,55 .788 .001

According to both the cognitive aride motivational mechaniswof selfenhancement,
the prediction was that the pattern of results forisg#trenced items would differ across
conditions, but this did not occur. In the Neutral, Nice, and Mean conditionsefenced,
nice items were remembered significantly éethan selreferenced, mean itents,> 2.67ps
<.010, and this effect was marginally significant in the Negative condit{éb) = 1.72p
= .090.Furthermorethere were no significant differencesswurcememory for selreferenced
nice or meantems between the Neural condition andithee, Mean, and Negativanditions,
ts <.77ps > .441Source accuracy for otheeferenced items was not expected to differ across

conditions, but Figure 5.4 shows that in the Mean and Nice conditiers washo difference
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between mean and nice iterts< .80,ps > .425. Additionally, the Negative condition showed

the opposite pattern of results for otheferenced items compared to the Neutral condiiitwe.

Negative condition was intended as a control for the Mean condition, thus it was surprising that
this condition was the one that diffenebst fromthe Neutral condition. In the discussion, |

consider some potential reasons for this unexpected finOwveyall, it seems that the memory

primes did not have the intended effects on later memory performance and therefore these results
were unable to provide evidence regarding the cognitive and motivationahézod sel

enhancement bias.

After the memoy prime, participants rated one item about how they had felt while
recalling the memory from 1 = fAbadodo to 7 = #dg
with their conditions (i.e., Negative and Mean < 4; Nice > 4) and the pattern of source memory
results remained the same when only participants who gave a rating consistent with their
conditions were includedN{ean= 45, Nnegative= 39, Nnice = 49).

Confidencelt is possible that the expected condition differences were not present
becausethme mory pri me al so influenced participant
the results. To test this, | examined confidence ratings for correcttibeemamine whether
guessing might have contributed to source accuracy differently across conditioed-effects
linear regression showed no interaction of valence and reference in predicting confidence ratings
in any of the conditiongs < 1.60ps > .111. Thus, there was no evidence that participants were
correctlyguessing more on specific comhiieas of valence type and reference tyipeall
conditions, there was a main effect of reference: Participants were more confident on self
referenced items than othexferenced itemds > 2.6 ps < .010. In the Mean and Negative

conditions, there wassd a main effect of valences, > 2.0 ps <.052, where participants were



125

more confident on nice items than mean items. This pattern was also present in the Nice and
Neutral conditions, though the effect was not significent 1.9,ps > .068. Given thahe same

general patterns for confidence ratings were observed in all conditions, it seems unlikely that the
different memory primes had a strong influemce par ti ci pant sdé guessing

Summaryln sum, the experimental manipulation using memory primes did not influence
memory performance onthe selfe f er ence task. This was true ev
was affected by the priming and the results also held when considering guessing bias by
examining confidence ratings.

Subjective memory rating®uring the memory priming procedure, participants provided
subjective ratings of the overall clarity of their memory and how well they remembered their
thoughts and feelings from the event. Comsistvith prior researc{Kouchaki & Gino, 2016)
and as shown in Table 5.,1emories of good deeds were rated as clearer tharornes of bad
deeds.

Table 5.14 Means and standard deviations of subjective memory ratings

Clarity Thoughts and Feeling
Nice Condition 6.08 (.84) 6.15 (.90)
Mean Condition 5.40 (.83) 6.23 (.80)
Negative Condition 5.66 (.64) 6.53 (.61)

| performed a onevay ANOVA (Condition: Nice, Mean, Negative) on Clarity ratings.
There was a significant effect of conditidf(2, 165) = 10.8p < .001,d% = .116. Followup t
tests showed that Nice memories were remembered more clearly than either WMeaative
onesp < .001 andy = .005, respectively. Additionally, Negative memories were remembered
marginally more clearly than Mean onps; .081. In another ANOVA on Thought/Feeling
ratings, there was also a significant effect of conditigg, 165) = 3.60p = .030,d% = .042.

Follow-up tests showed that participated felt that they remembered their thoughts and feelings
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more clearly for Negative memories compared to Nice gnesP1. Thoughts and feelings were
also marginally clearer fodegative memories compared to Mean opes,05, and there was
no difference between Nice and Mean memopes,59.

The differences in subjective ratings could not be explained by how old the memories
were because the amount of time since the origwahts was similarcaoss conditions (see
Table 5.15, ¢® (6) = 3.97,p = .681.

Table 5.15Time since event in memory narratives

Less than 1 week to 2 months to 7 months
1 week 1 month 6 months or more
Nice Condition A1 .36 43 .09
Mean Condition A2 41 .34 A2
Negative Condition A1 .52 .30 .07

The subjective ratings demonstrate another facet cestlincement bias, where
memories of our own mean behaviors are not remembered as clearly as our nice behaviors or
negative things that haveppened to us. These findings do not help to distinguish between the
cognitive and motivational accounts of seffhancement bias. They do, however, help to shed
light on a possible reason that the Mean memory prime did not influence subsequent memory
pef or mance in the expected way. Peopl ebs past
memory recall: They are remembered less clearly than other kinds of metaagieKouchaki
& Gino, 2016)and narratives tend to include elements such as blaming the behavior on external
circumstances and focusing on how reparations were (eagleSong & Wang, 2014An
informal analysis of the content of the narratives in the present study showed that participants
did, in fact, tend to minimize the harm yhiead caused by using these elements in their Mean
memory narratives. Therefore, this memory prime that was intended to elicit negatiatasett

thoughts (cognitive account) and/or stiifeat (motivational account) may not have done so.
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Discussion

The present study replicated the primary findings of Study 1a: Source memory-for self
referenced, mean verbs was worse than forreédfenced, nice verbs and otheferenced,
mean verbs. It also showed another aspect cksalfth anc e ment mamativegar t i ci pan
specifically, that adultsd memories of their
memories for negative events, which in turn were clearer than memories for their mean
behaviors.

Surprisingly, seHesteem did not moderate the saffrencement effect on the source
memory task. This differs from prior research using a similar experimental paradigm (Jones &
Brunell, 2014), though in that study memory recall was measured rather than source memory. It
is possible that seisteem exerts iiafluence primarily by providing memory cues, which is
important in recall memory and not in source memaAifthough it is important to note that some
prior research measuring memory recall of actual autobiographical memories did not find a
relationship letween selenhancement and saléteem (Ritchie et al., 2016). Another possibility
is thatthe way seHenhancement bias was measured in the present study may have made it
difficult to detect the influence of sedfsteem. Future research could modifydheent
procedure to include more items; this would help to eliminate ceiling effects and to decrease
measurement error.

Participants continued to show selfhancement bias to a similar extent after recalling a
neutral memory, a memory of having done stimng nice, or a memory of having done
something mearit is possible that guessing biases contributed to this null findittge memory
primes differentially influenced guessing then this could have obscured condition differences

Multinomial processig tree analysés like those in Study Xa could address this issue, but they
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werenot performed because the model structure was unable to fit th@ datanalysis of
confidence responseshich can provide some information regarding guessmmd no
evidence that guessing biases were obscuring actual memory differences between the conditions.
As mentioned, it is possible that biases in the way that participants recalled and wrote about the
mean memories may have prevented the manipulation from affecbagaient memory
performance. Thus, further research is nedldatincludes analyses that separate source
memory from guessing and possibly that uses a different priming procé@thisenay include a
similar type of memory prime, but with more specifictinstions to focus on sethreatening
information, or it may be better to use a simpler manipulation that would have less variability
between participants.

The only condition that did not show evidence of-sgelfiancement was when
participants recalled memory of something bad happening to them prior to completing the
primary memory task. The main difference in source memory performance between this
condition and the others was that otheflerenced, mean items were not remembered as well.
Many participah s 6 negative memories involved someone
could be that after recalling someone else acting in a mean way, participants felt this behavior
was less unexpected and so did not remember it as well. This would be in linegwitteats
about the role of expectancy (e.g)Beah&Buchngr, f or ot
2012) Il n support of this, participant-s tended t
referenced, mean items somewhat more often than in thecottditions (Negative = .45,
Neutral = .35, Nice = .36, Mean = .37).

In sum, although the present study was not able to address the mechanism of self

enhancement, it did replicate the results of Study 1a and provided additional evidence of self
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enhancemerthrough the subjective memory ratings. It also generated a set of memory narratives
that can be analyzed in the future to address other aspects@iisaifcement, such as harm

minimization in transgression narratives.
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Chapter 6: General Discussion ad Future Directions

Understanding the development of ssdihcept and prosocial behavior requires an
understanding of how past actions are remembered. However, little research has studied the role
of memory in social development. In the studies reporteg, haddress this gap by examining
whether the same nice and mean actions are remembered differently depending on whether they
were related to oneself or to someonedlskowing evidence for a sedhhancement bias in
memory.

Study 1 presented a paradigm to address this question in a controlled, experimental
setting. While this study did not find evidence of saihancement in children or adults, it did
show that the experimental procedure influenced memory performance atioiettin and nice
verbs related to oneself during encoding were recognized more accurately than verbs related to
someone el se. This extends previous research
Johnson, 1997) as we lerhorydos picturessoecamnwomobjects c hi | dr e
(Cunningham et al., 2014).

In Study 1a, a modified version of the procedure foundeselfh ancement i n adu
source accuracyselfreferenced, mean verbs were remembered worse than both other
referenced, mean verbs and sefierenced, nice verbA.key difference between this version
and the original task in Study 1 was that verb phrases were used instead of single verbs, which
clarified the verbsé meanings. This study mak

First, this study usechultinomial processindreemodels(Batchelder & Riefer, 199Gp
show thathed i f f er ences i n source accuracy could not
to gues<ertainresponses and therefore that these differences were indeed a result of biased

memory.This is particularly important given that it is plausible that pgréicts would have
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response biases in line with selihancement for example, guessinpat more mean verbs
wererelated to someone elg®anto oneself In fact, the guessing parameters in the modeling
results showedvidence that rawource accuracy for ma itemgelated to someone elsgy
have been inflated by guessimgghlightingthe valueof the modeling results

Second, prior studies of sedhhancement bias in source memory have compared self
referenced items to semantically processed items)diub otheireferenced items (e.g., Durbin
et al., 2017; Leshikar et al., 2015). The present study shows that relating information to another
person does not result in a positivity bias in mer@adttyis bias was only present for self
referenced verbs. Indg the effect was reversed for othieferenced verbs such that there was a
negativity biaswhich is consistent with a large body of prior reseamahemory and other
domaing(e.g., Baumeister et al., 2001; Buchner et al., 2009)

Third, Sudy l1a found no evidence of selihancemenin therecognitionpart of the
memorytest The fact that selenhancement was present in the source menasujts but not in
recognition fits with the proposal made by Durbin and collea{f@&k7): The primary memory
advantage for selfeferenced, positive informationtisat it is easier to connecttd the self
andbr the disadvantage for setferenced, negative informationtist it is harder to connect it
to the self Better recognition of skreferenced items regardless of valence could be explained
by greater attention to the item or deeper processing of the item, without necessarily connecting
the item to the self.

Development ofSelfEnhancement

Study 2 found that-&o 10yearolds were ery similar to the adults in Study 1la: They

had worse source memory for sedferenced, mean verbs compared to ethfgrenced, mean

verbs and selfeferenced, nice verbghis builds on previous evidence of seffhancement in
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chil dr ends eséemoTasgmi & ¥oung,2216; Wainryb, Brehl, Matwin, Sokol, &
Hammond, 2005hy demonstrating bias in a situation where extranémisrs, such as self
presentatiorroncerns, aranlikely to havanfluenced the meory measureBased on the two
primary accounts afelfenhancemenih adulthood the present results may indic#tat either
self-concept is sufficiently organizeahd elaboratelly middle childhood to facilitate memory
for positive information over negative information, or that the motivations driving self
enhancement are present from at least this early in childhood.

Surprisingly, Study 2 did not find better source memorytherreferenced, mean verbs
compared to othereferenced, nice verbs. This differsfr@dma | t azar a@612)col | eagu
finding that 4yearolds remenbered which characters did mean actions in vignettes better than
which characters did nice actions. There are many procedural differences between that study and
the present one that may explain the difference in findings. For examfiie,present study
single Aothero child was used on abecaugeri al s,
participants were evaluating that same child on both nice and mean beHaworgrast,
children in Baltazar and c onglklechayiotlattnds egherudy we
mean or nicdor a series of different children.

One other gquestion raised in Study 2 was Ww
t o chil dr e n Basedorecrossultyral iedearch of parenhild conversations about
past good and bad deeds (e.g., Miller et al., 2012; Reese et al., 2014), | proposed that children
would have a strongersedfn hancement bias i f their gwasrentso
to help their child maintain positive selfews rather than help their child learn from past
mistakes. Howevet,foundn o r el at i ons hi p srated eemimssirgmoasande nt s 6

chil dr en 6 s These mid fingingdcoudhave occudreecause of methodological
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issues, such as low power or insufficient variability in either the memory measure or the parent
measure. Alternatively, if there truly is no relationship in the age group tested here, that does not
mean that a relationship waluhot be found in younger childreihis possible thap ar ent s 6
socialization practicesfluence seHenhancement in memory makyounger ages because
parents may play a more active role in directing conversations with younger children.
The Role of Sefi-Concept

Study 3wasintended tanvestigatenow self-conceptinfluencesmemoryto produce seilf
enhancement bias adults From the cognitive perspectiyKelley & Jacoby, 2012; D. T. Miller
& Ross, 1975; for a review, see Schriber & Robins, 20d&8fenhancement arises from the
well-elaborated, and mostly positivaelf-concept facilitating memory for positiveformation
about oneself and making it difficult to remember negative information. From the motivational
perspective, negative information about oneself is threatening to posithamsedpt and so
people are unconsciously motivated to disconnect ivegatformation from the rest of self
concept, making it more difficult to rememi@reen et al., 2008)n the present research, |
askedadultsto write abouttheir own past mean behavimror to completing the seleference
tasl® a manipulation thawvas intended tdifferentiate between motivational dognitive
accounts ogelfenhancementHowever, recalling this memodjid not influence subsequent
memory performanceéAs mentioned previously, allowing participantssiderable freedom in
the content of their narrativesay have weakendtle effect Future workcould use more
controlled priming manipulations, such as providialge negative feedback.g., Green et al.,
2008) orsorting negative traits and se#latedwords togethefe.g., me, mine)

Study 2 and Study &lsoexamined the role cfelf-concept by testing whether individual

variation inself-esteenand selvalueswas related tgelfenhancement biakpredictedthat



134

individuals with higher selésteenand greater selénhancement valuegould show a stronger
memory biasbut foundno evidence of moderatidyy these factorfor children or adultsThe

null findings could have occurred because of low power, particularly given thaag 3

interaction would have been necessary to show moderation eKdditonally, because

memory peformance was high for both children and adults, there may have been ceiling effects
that prevented detection of moderation.

If there really is no relationshipith selfvalues one explanation could be that examining
selfenhancement in a domain that is related totsaffscendence pits these two values against
each other. In other words, individuals who value-eetiancement may tend to setfhance
more than individuals whealue seltranscendence, but not in the domain of mean and nice
behavior becaughey do not value helping others as higlihne way to test this would be to use
a memory task with content that is in line with sasthancement values, suchbahaviors
related tasuccess and failure or power and weakness.

While prior research has linked higher sedteento greatersel-enhancement ithe
subjective qualities of memories (e.g., Jones e2@l6; Demiray & Freund, 201 #dgsearch
does notonsistenthfind a relationship with seénhancement inbjective memory
performance (e.g., Jones & Brunell, 2014; Ritchie et al., 2016). It is possible that most people
experience some basic level of seffthancement regardless of whether they have low or high
selfesteem(for a similar argument, see Sedikides & Green, 208dyvever, furtheresearch is
needed thaaddressethe aforementioned methodological issues that may have contributed to the
null findings in the present research
Future Directions

The present research showed evidence ofesglincement in memory from at least
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middle childhood, and so amportant quetson for future researcls whether this bias is also
present in younger childre@hildren as young as three years of age can describe themselves in a
consistent manngKeller et al., 1978and show a memory advantage fonstlii related to
themselves andctions that they have perform@d Ross et al., 20LIJhus,children at this age
may have a sufficiently developed setincepto experience sekénhancemenh memory
However self-concept becomes more organizedchildren get oldgHarter, 2012a; H. W.
Marsh & Ayotte, 2003; H. W. Marsh et al., 1998nd so it may be that selhhancement does
not emerge untiniddle childhood

The procedure used in the present research was difficult for children younger than eight
years of age to complete, butidre research couidcorporate positively and negatively
valenced items inteelf-referential memory procedures that have been successful witggoun
children For example, based on prior research onpatfiormed actionge.g., J. Ross et al.,
2011) children could be asked to perfoonto watch someone else perfoagtions such as
hugging a doll or throwing a doll. Another possibilibased on previous researchsmti-
referenced objectunningham, Vergunst, Macrae, & Turk, 2013; J. Ross et al., 2@bii)d
be toassignparticipantd 0 A somaimages representing positive and negative adjectives or
behaviorm nd f or s o me o n e imagessbgortingptheseonto Isaparatetbinse r

In addition to thequestion ofwvhen sefenhancement is firstpresenn  c hi | dr end s
memory, it will also be important to consid&s developmental trajectoryntil around 8 years
of age,children are thought to experience-@inone thinkingvhere theytend to think
something is all good or all bgHarter, 2012a)Given that theylao tend to have positive viev
of themselvesthis could mean that selfenhancemens present in younger children nitay

actuallybe stronger thaim middle childhoodAdditionally, there is some evidence that global
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seltesteem is higher in middle childhood than in adolescence and young adyRuoddats &
Trzesniewski, 2005)presenting the possibility thalhe strength oelfenhancemertiaswould
continue to decreaseto adolescencd his possibility is supported gvidence of a decrease
from middle childhood to adulthood self-servingattributions such as explaininguccessely
referring tointernalabilities and failureby referring toexternal circumstancéMezulis et al.,
2004)

Oneadditionalquestionfor future researcts whether selenhancement extends beyond
the self to include close others. Close others such as parents or spouses may be partly included in
the self, such that there is overlap between schemas of self an@fotiverAron, Tudor, &
Nelson, 1991)In fact, prior researcith adultshas shown that the setference effect is
smaller when comparing memory for self and a close other versus comparisons of self and a
familiar, but not a close other (for a review, see Symons & Johnson, I8iren too, shova
memory advantage when they are asked to think about whether a word describes a family
member compared to when they are asked about the definition of §Bemmoett & Sani, 2008)
The procedure used in the present research ceattilybe adapted to examine whether the
observed bias in memory of mean amtkrverbs related to the self is also present when these are
related to a close other.

A final thought regarding avenues of future research is to investigate the influence that
remembering our past behaviors has on our future behaviors. For exampls, ¢neeeging
evidence that recalling memories of our own past good deeds leads adults and children to behave
more generously immediately afterwa(dssimi & Young, 2016; Young et al., 2012jowever,
remembering bad deeds may also be important if it motivates us to become better people. This

raises many questions: When and why does remembering good deeds lead to further good
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behavior? What role does selincept play in this relationship? ter what circumstances do
we remember our bad deeds? Identifying the links between memory and behavior should be a
priority because it will provide a more complete picture of social development.
Conclusion

In sum, the studies reported here show that hlénd adults are biased to remember
nice behaviors when they are related to themselves, but not when they are related to others.
Understanding this phenomenon is crucial because our memories not only show us who we were
in the past, they also contributewho we are in the present and they influence who we will be

in the future.
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