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THE CITY UNIVERSITY OF NEW YORK
Abstract
FALSE MEMORIES FOR DISSONANCE INDUCING EVENTS
by
Dario N. Rodriguez
Adviser: Deryn Strange

Memories serve as a “database” of the self ang@lpenay produce distorted memories
that support their self-concepts. Dissonance theoggests self-consistency is a fundamental
human motivation. Inconsistency between beliefsastobns leads people to adopt various
strategies to effectively restore consonance. Becastances of dissonance are counter to most
people’s self-concept, people may misremembergiasbnance-inducing events in ways that
promote their self-concept (i.e., consistency).r€urmodels of memory and motivated
cognition, specifically M. A. Conway’s (2005) setffemory system (SMS), can incorporate
dissonance processes and account for false memiorig® current report, we describe the
results of two experiments designed to establigHittk between cognitive dissonance and false
memories.

In Experiment 1 participants made either an easydifficult choice between two smart
phones. Either immediately or two days later, pgréints reported their memories for their
decision experience and phone specifications. ddaatits in the difficult choice conditions
produced the expected spread of alternatives edfettivere more likely than those in the easy
conditions to misremember their initial decisioreasier and more satisfactory than they had

initially rated it. Delay did not influence part@nts’ memories.



In Experiment 2, participants either chose or Wereed to write a counterattitudinal
essay supporting a tuition increase and were affbtde opportunity to reduce dissonance via
attitude shift or denial of responsibility by walyaoquestion-order manipulation embedded in a
guestionnaire. They then reported their memorieshi® experimental instructions and their
initial attitudes (assessed via online questiorn&io days prior to the laboratory session).
Participants who chose to write the essay shitted attitudes to be more favorable toward a
tuition increase than those who were forced toeathe essay. Additionally, they
misremembered their initial attitudes as more falte toward a tuition increase, and were more
likely to misremember the experimental instructidfe did not replicate the denial of
responsibility mode of dissonance reduction. OVgettag results from the present studies provide
preliminary evidence that cognitive dissonanceysall memory distortion under certain

circumstances. Theoretical implications and dimifor future research are discussed.
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CHAPTER 1: INTRODUCTION

Paul Ingram was a deputy sheriff in Olympia, Wagton, a father of five children, a
central member of his church, and a model cititwever, his life changed suddenly in 1988
when his two adult daughters accused him of sextmade, rape, and the satanic slaughter of 25
babies (Ofshe, 1992; Olio & Cornell, 1998). Althbubere was no physical evidence against
him, Ingram was arrested and interrogated 23 tisheimg the five months he spent in jail after
his arrest (Wright, 1994). He was hypnotized anegigraphic crime details reported by his
daughters; he was told by a forensic psycholobet he may not remember perpetrating the
crimes because sex offenders often repress menadrilesir offenses; and his pastor urged him
to confess because the charges were “probably #itbough he initially denied any knowledge
of the crimes, his answers began to change overainese of the interviews from adamant
denials of committing any offense, to vivid accauot his crimes and admissions of guilt. He
eventually stated to police “I really believe thia allegations did occur and that | did violate
them and abuse them, and probably for a long perfididne. [...] | know from what they're
saying that the incidents had to occur, that | fealdave done these things...my girls know me.
They wouldn't lie about something like this” (Ofs&eWaters, 1994, p. 167). Some events
Ingram recalled included watching robed peopleirgitbut the beating heart from a live cat, and
watching a fellow deputy have sexual intercoursid wis daughter. Although many social
scientists believed Ingram’s reports were falsethatihe was, in fact, innocent (e.g., Ofshe,
1992), he eventually pleaded guilty to the chaageswas sentenced to 20 years in prison.

Paul Ingram’s case is bizarre, but unfortunatdig, ghenomenon of suspects providing
false memorial reports in the interrogation roomas uncommon. There have been numerous

high-profile cases in which innocent suspects ltardabulated incriminating details of crimes



to reconcile conflicting information, such as evide provided by an interrogator with their own
recollections (e.g., Martin Tankleff: Innocence jeob, 2006). Indeed, false confessions have
been associated with 25% of cases of those wrdggfahvicted and later exonerated by the
Innocence Project (Innocence Project, 2011). Spawathologists have noted that the
tremendous pressures of many popular interrog&ictics may elicit false confessions by
simply wearing innocent suspects down to the pibiait they confess to escape the interrogation
(Kassin & Gudjonsson, 2004). In these situatiolms,suspects do not believe they actually
committed the crimes to which they are confesdtt@yvever, other suspects internalize these
false confessions and develop vivid memories fones they did not commit. A synthesis of
cognitive and social psychological research magigaie some ways in which people can
develop and believe false memories, generally. B\ag it may provide a framework for
empirically testing these mechanisms and, ultingatehy yield findings that could be applied to
the interrogation room and internalized false cesifens, specifically.

It is virtually axiomatic among cognitive researchthat “memory is not like a tape-
recorder.” Rather, it is a reconstructive proceksnin information is pieced together to form an
account of a past event (Johnson & Sherman, 198€diBer & Karpicke, 2005). Often, a
person’s beliefs, expectations, and schema comgeeiarget event guide the reconstruction of
a memory for that event. That is, information igitglly collated in a manner that is consistent
with the person’s pre-existing beliefs (Davis & tud, 2009). In the (likely) event of missing
information within the memory, people may make iafees, which are also guided by
expectations and beliefs, to “fill in the gaps.”uBhalthough memory is often conceived as a
purely cognitive, information-driven process, sbeaiad motivational factors may influence its

accuracy (e.g., Roediger, Meade, & Bergman, 20Dagnitive dissonance is one mechanism



that has been proposed to account for distortéalse beliefs. Some have posited that it
contributes to mundane memory errors (e.g., misngpeeing prior attitudes: Bem &
McConnell, 1970) and others have suggested tiadytaccount for more unusual and
outlandish memories (e.g., false memories of abusealien abduction: de Rivera, 1997;
Neuman & Baumeister, 1996). To our knowledge, hargthere has been no empirical test of
the relationship between the two phenomena, nonajgr theoretical work done to integrate
the two literatures. A review of the broader memlderature suggests that Conway’s (2005)
self-memory system (SMS) may be a useful framevarintegrating these two domains. In this
paper, we (1) briefly review the cognitive dissocaltiterature, (2) summarize the SMS, (3)
demonstrate how the SMS can incorporate dissonaocesses to account for memory
distortions, and (4) report the results of two ekpents designed to test the link between

cognitive dissonance and false memories.



CHAPTER 2: COGNITIVE DISSONANCE

Dissonance Arousal

Leon Festinger formulated the theory of cognitiesonance in the mid 1950s. In his
first complete presentation of the theory, Festif{@857) proposed that people strive for
cognitive consistency. If, however, a person hales or more elements of knowledge (or
cognitions) that are relevant to each other butriststent with one another (e.g., an attitude and
a counterattitudinal behavior), a state of “dissm® is aroused This state of discomfort is
particularly unpleasant when the inconsistent dogms are related to a focal or generative
cognition, one that the person considers centraig@r her views of the self (Harmon-Jones &
Harmon-Jones, 2007). As a result, the person besonotivated to somehow reduce the
inconsistency between or among the cognitions. yMexperimental paradigms have been used
to investigate cognitive dissonance; studies utiege paradigms have revealed many distinct
situations in which dissonance is aroused andréifitemechanisms by which people can choose
to reduce their dissonance.
Dissonance Reduction

Adding consonant cognitions/rationalization. According to dissonance theory, after
making a decision, all cognitions that favor thesd#m alternative are considered “consonant”
cognitions, whereas all those that favor the regetternative are considered “dissonant.” The
amount of dissonance aroused by the choice is depéon the relative number and importance
of dissonant cognitions to consonant cognitionsgnehy more numerous and more important

dissonant cognitions are likely to evoke greatesaimance. The dissonance caused by these

! Other psychologists have suggested different cimmgitfor dissonance arousal. These include Ardsgd968,
1999) self-consistency theory, Steele’s (1988)-a#ifmation theory, and Cooper and Fazio’s (1984 look at
dissonance. However, these revisions to the oflighemry have received, at best, mixed support kKeenon-
Jones, Amodio, & Harmon-Jones, 2009 for a review).



post-decisional cognitions may be reduced by addomgonant cognitions regarding the chosen
alternative (i.e., rationalization). Brehm (19%&amined these post-decisional processes in the
first published experimental investigation of disance theory. He asked participants to
evaluate decision options prior to, and after mgldither an easy or a difficult decision. The
results showed that, after making a difficult dexis participants changed their attitudes to be
more negative toward the rejected option, whereascgpants who made an easy decision did
not change their attitudes. Much research sinsecbafirmed that, after making a difficult
decision (i.e., one in which both options are elgualttractive”), one mode of dissonance
reduction that people may employ is to convincenbelves they made the correct decision by
adding consonant cognitions, effectively exaggecatheir attitudes toward both (all) options
(e.g., Harmon-Jones & Harmon-Jones, 2007). Thattisudes toward options that were favored
(even if only slightly) become increasingly posgtjwhereas attitudes toward options that were
not favored become increasingly negative. Resdaaslalso shown that this dissonance
reduction strategy has implications for a persdelisavior, such that adding consonant
cognitions will likely lead a person to persistie chosen course of action or to behave in a
similar manner in the future (Harmon-Jones, 199®02).

Attitude change. Dissonance theory predicts that dissonance shmmitoused when a
person acts in a manner that is inconsistent wilohher attitudes. In their investigation ofsthi
prediction, Festinger and Carlsmith (1959) hadigigeints complete a boring task, and then paid
them either $1 or $20 to tell another participaat the task was interesting (a lie). Results of
the experiment revealed that those who were pafdiying changed their attitudes to be more
positive toward the task (relative to the contnaugp who rated their attitudes but did not lie),

whereas those who were paid $20 did not. The asituncluded that those who were paid $20



did not experience dissonance because they hadisaoffexternal justification for engaging in
the counterattitudinal behavior. They violateditheliefs because $20 was a lot of money.
However, those who received $1 did not have sefficexternal justification; one dollar was not
enough money to justify violating one’s beliefs. eféfore, they attempted to reduce their
dissonance by changing (reversing) their attiteseatd the task. The results confirmed that
changing one’s attitude to match one’s behavianigffective dissonance reduction strategy.

Attitude change has also been investigated intsioswith different circumstances. For
example, cognitive dissonance may be aroused wipensan engages in an unpleasant activity
to obtain a desirable goal. That an activity iplaasant generally indicates that one should not
engage in that behavior. Therefore, the act ohgmgy in that behavior will likely evoke
dissonance, and dissonance will likely increasth@sinpleasantness of the activity increases. In
order to reduce this dissonance, individuals maggegrate the desirability of the goal of the
unpleasant behavior (i.e., changing their attittdesard the outcome). To examine this
prediction, Aronson and Mills (1959) had women eitbndergo no, mild, or severe “initiation”
to become members of a group. When acceptedhetgroup, the women learned first-hand
that the group was actually very dull and boriddterward, those in the severe initiation group
evaluated the group significantly more favorablgrtithose in the mild or control initiation
groups. From these results, the authors concltiggdhose who experience dissonance as the
result of having suffered without justification mattempt to reduce their dissonance by
changing their attitude toward the outcome (i.eaggerating its desirability).

Trivialization. A third dissonance reduction strategy that Festiri§§957) posited was
trivialization (or minimization). This strategyftiirs considerably from previous modes of

dissonance reduction. Whereas the previous siestage used as attempts to justify or



rationalize a choice or behavior to reduce dissoaatnivialization involves an attempt to reduce
theimportanceof the dissonance rather than the dissonancé itaghough largely ignored for
many decades, this mode of dissonance reductiornwastigated several years ago in four
experiments. Simon, Greenberg, and Brehm (1995pdstrated that when a target attitude is
made salient immediately before a person engagesaunterattitudinal behavior, the target
attitude is made resistant to change; as a rebattperson is more likely to engage in
trivialization (rather than attitude change or aggconsonant cognitions) to reduce the
dissonance aroused by the counterattitudinal behaRecently, Joule & Martinie (2008)
conceptually replicated Simon et al.’s findingspwing that when participants trivialized a
counterattitudinal behavior, they did not exhilttitade change, and vice versa. Consistent with
previous research (e.g., G6tz-Marchand, Gotz, & [ktB74), Simon et al. also showed that,
following the arousal of dissonance, people arelyiko engage in the dissonance reduction
strategy made available to them first, which magmbe trivialization.

Self-affirmation. In a re-examination of classic dissonance thesigele (1988)
proposed that people seek to maintain an overélimage of competence and moral adequacy
(rather than cognitive consistency, per se). Gogndissonance threatens this positive self-
image. Steele argued that although people maygehtneir attitudes to reduce dissonance, they
may also choose to affirm an important value aadtitional dissonance reduction strategy.
Essentially, reminding oneself that one is a goaxdg@n may reduce the unpleasantness
associated with cognitive inconsistency. He progtidmpirical evidence that when participants

were given an opportunity to affirm an importankuea dissonance-related attitude change did



not occur (e.g., Steele & Liu, 1983; Steele, Sper&d.ynch, 1993). Thus, he concluded that
self-affirmation is an effective mode of dissonaneguctior.

Denial of responsibility. One of the conditions Festinger (1957) proposedife
arousal of cognitive dissonance was a sense obpalrsesponsibility regarding the inconsistent
attitudes/behaviors. Indeed, without a sensesgarsibility, dissonant elements are not
psychologically pertinent to the individual (Wickld & Brehm, 1976). However, little research
attention has been paid toward denial of respditgibs a mode of dissonance reduction. In
three of the only studies on the issue, GoslingyizEau, and Oberlé (2006) provided empirical
evidence that the denial of personal responsibgign effective dissonance reduction strategy,
especially when feelings of guilt, shame, or disgue aroused following a counterattitudinal
behavior. Participants given the opportunity toydersponsibility for writing a
counterattitudinal essay in an induced-compliaramagigm did not exhibit the usual dissonance-
reducing attitude shift, suggesting that denialesponsibility sufficiently reduces dissonance,
making dissonance reduction via attitude changecessary.
Recent Developments in Dissonance Research

Although Festinger (1957) proposed that cognitim®nsistency produces a motivation
to achieve consonance, he did not opine as to lgxaby this motivation is elicited. Recent
work by E. Harmon-Jones and colleagues has beeatélit toward understanding why
dissonance processes occur (e.g., Harmon-Jonks20@9; Harmon-Jones & Harmon-Jones,
2002). Drawing on the self-regulation literatureg(eGibson, 1979; Smith & Semin, 2004), the

action-based model of cognitive dissonance suggestperceptions and cognitions serve as

2 However, Simon et al. (1995) argued that affirmamgimportant value effectively decreases the pezde
importance of the dissonance. They showed expatatig that previous results obtained using sdfif+aiation
paradigms could be accounted for by conceivingetifaffirmation as trivialization (see Aronson, Guh & Nail,
1999, for review).



action tendencies. That is, they suggest apprepe@airses of action a person can follow within
a specific situation. Because dissonance, by diefimiinvolves inconsistency between two or
more cognitions, it also involves conflicting actitendencies. Conflicting cognitions thus
interfere with effective behavior, resulting in thegative affect that characterizes dissonance
(see Elliot & Devine, 1994). The modes of dissorareduction that psychologists have
observed for decades (e.g., rationalization, aftitchange, trivialization) are attempts to bring
cognitions and action tendencies in line with tbeldvioral commitments of a given situation to
allow for effective action. At its heart, the modelggests that dissonance arousal and
subsequent reduction are “adaptive regulatory msEethat ultimately serve survival needs”
(Harmon-Jones et al., 2009, p. 129); together ithentify and resolve problems for effective
behavior.

E. Harmon-Jones and colleagues have conductedrausmempirical examinations of
their action-based model of dissonance. For exarmja@ianon-Jones and Harmon-Jones (2002)
conducted two “spreading of alternatives” experitaenodeled after Brehm’s (1956) classic
study, using different exercise regimens as thésgecoptions. In these studies, they
manipulated decision difficulty and action oriergat(by having participants list either things
they do in a typical day [control] or things thegncdo to improve their performance on their
chosen exercise option [action-orientation]). Inhbstudies, they obtained the interaction
predicted by the action-based model: Participanthe action-orientation condition who made a
difficult choice showed a greater spread in thealeations of the two decision options than all
other conditions. Similarly, Harmon-Jones, Harmonek, Fearn, Sigleman, and Johnson (2008)
and Harmon-Jones, Gerdjikov, and Harmon-Jones 2668 eptually replicated these results

using spread of alternatives and induced compligacadigms, respectively. More recently, C.



Harmon-Jones, Schmeichel, Inzlicht, and Harmong¢2@11) investigated whether the
motivation elicited by dissonance is associateth agiproach- (as predicted by the action-based
model) or avoidance-orientation. Supporting the ehoidhey found that state approach
motivation was directly correlated with dissonaneguction as measured by spreading of
alternatives (Study 1) and attitude change (Stydy 2

The action-based model of dissonance is very airtol models of self-regulation
currently being investigated in the field of cogretneuroscience. Thus, recent investigations of
the model have incorporated neuropsychological oreasn an attempt to integrate cognitive
dissonance within the broader context of motivateghition and self-regulation (see Harmon-
Jones et al., 2009). For example, Harmon-JonegijZfi@dicted that dissonance arousal would
be associated with activity in the anterior cingelleortex, the area of the brain associated with
conflict monitoring. Indeed, Amodio et al. (2004uhd that low-prejudice participants who
responded prejudicially to a test of automaticesigmpe tendencies showed increased activity in
the anterior cingulate cortex (as measured by feglated negativity”: van Veen & Carter,
2006) relative to trials that did not induce inastency. Van Veen, Krug, Schooler, and Carter,
(2007) found similar results using an induced-coamule dissonance paradigm.

The prefrontal cortex governs controlled procesises)ding those that are often enacted
following conflict detection by the anterior cingig cortex (Miller & Cohen, 2001). Thus,
whereas the anterior cingulate cortex should becéeted with dissonance arousal, dissonance
reduction should be associated with activity inpihefrontal cortex, specifically the left frontal
region, which is associated with approach motiva{dmodio, Master, Yee, & Taylor, 2008).
Many studies have confirmed that, indeed, therégjion of the prefrontal cortex is associated

with approach motivation (e.g., Amodio, Devine, &irhon-Jones, 2007), but to date there has

10



been no published direct examination of left caitlarain activity in the context of dissonance
paradigms. Although a complete discussion of tlieskngs is beyond the scope of this paper,
in general, results of these studies suggest thathactivity observed during dissonance
paradigms corresponds meaningfully with activitg@tyed in investigations of theoretically-
related processes; thus, the action-based modehepo appropriately capture dissonance
arousal and reduction processes, which are likelgdmental aspects of human functioning

(Gawronski, 2012; Gawronski & Strack, 2012).
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CHAPTER 3: THE SMS

Memory has been a topic of general philosophidarést for centuries, and of
psychological interest for many decades. Invesbgatof its structure and function have
transcended numerous areas of psychological ingaiciuding personality (Strauman, 1996),
developmental (Howe & Courage, 1997), and cognipsyechology (Conway, 1996), among
others. Perhaps due to the increasing developmeng@ecialization of the field, findings in one
area often fail to inform research in others (Cop&ePleydell-Pearce, 2000). Recent attempts
have been made, however, to integrate what is krad@at memory into a unified framework
that can be drawn upon across the various fielggwpéhology. One example is Conway’s
(2005; Conway & Pleydell-Pearce, 2000) SMS, a fraoré that attempts to illustrate the
intimate relationship among autobiographical memwagrking memory, and personal identity
or sense of self. Research suggests that the Sktiiatkly synthesizes psychological
knowledge concerning the structure and functioautbbiographical memory and provides a
framework that can be used to integrate seemingpadate phenomena across the field, most
notably for our purposes those of memory distoréind cognitive dissonance reduction (for
extensive reviews, see Conway, 2009, 2005; Conw&e§dell-Pearce, 2000).
Building Blocks of the SMS

According to the SMS, autobiographical memories (cognitive representations of
personally-relevant events in the past) are thdymof the interaction between two distinct
components: the autobiographical memory knowledge land the working self (Conway,
2005). Both components may operate independemy &ach other and may be involved in
processes beyond simply those of memory (e.g.sib@emaking), but it is when they act in

tandem that self-relevant autobiographical memaresconstructed.

12



The autobiographical memory knowledge basel'he autobiographical memory
knowledge base refers to the cognitive represemsif activities or events and corresponds to
what has typically been regarded as memory (ewviig, 1983). In the SMS, autobiographical
knowledge is organized hierarchically, and rangesthighly abstract and conceptual
knowledge to event-specific knowledge (Burt, Ke®gZonway, 2003). Specifically, from most
to least abstract, these levels of knowledge irecthémes, lifetime periods, general events, and
finally episodic memories, which arise from thesgnation of information concerning a specific
event across all levels of the hierarchy. A comgptiscussion of the structure of this component
of the SMS is beyond the scope of this paper;dterf reviews, please see Conway (2009, 2005)
and Conway and Pleydell-Pearce (2000).

The working self. The SMS regards memory as a motivated, goal-dilesytetem. That
is, memory functions as a system designed to czganperson’s overarching goals (e.g.,
mastering a skill, graduating college) and recamhpess made toward achieving those goals.
The working self refers to the particular goal (dunerarchy of associated subordinate goals) that
is currently held in working memory (see Badde300; Conway & Pleydell-Pearce, 2000). It
serves as the “goal management center” of the megystem, by coordinating goal processing,
maintaining goal compatibility, and prioritizing gs. Its main function is to “maintain
coherence (between goals) and it does so, inipamodulating the construction of specific
memories, determining their accessibility and irgsibility, and in the encoding and
consolidation of memories” (Conway, 2005, p. 5%f)alogous to working memory, the
working self is the lens through which all new inf@tion is encoded and all pre-existing

information is retrieved from long-term memory asainbined to form memories. As such, the

13



working self plays a crucial role in decision-makisnd regulating behavior in accordance with
the goal (or sub-goal) currently activated (seev€a& Scheier, 1998, for a fuller discussion).

Conway, Meares, and Standart (2004) proposedhbaddtivated goal hierarchy of the
working self also consists of non-temporal selfegptual knowledge, called the “conceptual
self.” These structures include personal scripen(Drest, 1995), relational schema (Baldwin,
1992), attitudes, values, and beliefs (Conway, 200Bich are both informed by, and guide a
person’s social interactions. The working self@mfed by the conceptual self) thus acts as the
control process for the encoding of information antdisequent construction into memories.
Constructing Memories

The construction of autobiographical memories imgeslthe operation of both the
autobiographical memory knowledge base and theiwgielf. Relatively little empirical work
has been conducted concerning the actual construatimemories in the SMS, but Conway
(2005) does specify some predictions that the moddédes. Cues from the environment activate
the autobiographical memory knowledge base, whiakes a certain set of knowledge available
to the working self control processes (Conway, 2006e working self then either terminates
the search for information (direct retrieval), oitiates a new search using a cue produced from
the previous search cycle, using an iterative seavaluate-elaborate process (generative
retrieval: Burgess & Shallice, 1996; Conway, 199&¢nerative retrieval eventually ends with a
direct retrieval (see Conway, 2005, for a fullesatission).

In the SMS, retrieval is governed by a retrievabelqsee Norman & Bobrow, 1979).
Not much is currently known about retrieval modéls they are hypothesized to develop
throughout childhood via socialization (Wang & Caw2004) and serve the main function of

separating mental representations of memorial ié&ion from mental representations of
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knowledge that was not actually experienced (Con@@5; cf. reality monitoring: Johnson,
1988). Engaging a retrieval model, and the subsgquanstruction of memory, necessarily
involves a record of recollective experience, adion of attention inwards toward memorial
information, and the emergence of types of knowdeid¢p consciousness. The retrieval models
engaged and the conditions for the constructicenrmemory, however, will likely change
according to the demands of the situation (e.diyidual vs. group memaories).
Coherence vs. Correspondence

In the SMS, memory is affected by more than theg®al goals discussed above.
Evolutionary considerations also influence the raigd nature of the SMS. Specifically, it
involves a trade-off between the often competingaleds ofcoherenceandcorrespondence
which correspond generally to consistency and aoguirespectively. Coherence refers to a
drive at encoding, remembering, or re-encoding $hapes the content and accessibility of one’s
memories to make them consistent with one’s cuigeats, self-images, or self-beliefs (see
Conway et al., 2004). Indeed, psychologists hawented this tendency for decades, noting that
people often alter, distort, or even fabricate meesato support their notions of the self (e.qg.,
Bartlett, 1932; Freud, 1899; James, 1890/1950;uspft993). Thus, in the SMS, memory
functions as a database of the self, such that ‘ongand central aspects of the self form a
coherent system in which [...] beliefs about, andwdeage of, the self are confirmed and
supported by memories of specific experiences” (@on 2005, p. 595). The drive for
coherence has implications for emotional well-beang adaptive functioning. Specifically, an
individual with an integrated and coherent senseetifis likely to have higher self-esteem, a
stronger sense of well-being, and be better abdehoeve goals through effective action than

someone who does not have a coherent sense ¢Bhelk, 2003; Bluck & Habermas, 2001).
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Although the drive for a consistent self systeragsociated with many benefits, such a
system must also be grounded in some accurate giorcef reality for the person to be able to
function effectively. After all, from an evolutionaperspective, an organism without a realistic
view of its surroundings would not survive (Conwetyal., 2004). Thus, the SMS also holds that
memory is motivated by the need for correspondéeteeen cognitive representations and
actual experience. However, a system that maintaingpletely accurate representations of each
and every experience would quickly encounter proBleith storage and retrieval of memories
(Conway, 2005). The system must then strike a loaldetween storing enough information so
that one can function based on accurate memof@inmation, but not so much information that
it prevents one from efficient decision-making aation. Additionally, it must satisfy the basic
need of coherence. The demands of individual stmstikely determine how much
correspondence drives the memorial process (BiikdReyna, 2001). For most experiences, it
may be sufficient to only encode or recall the t§ibut for others, greater detail (and,
consequently, correspondence between the cogngpresentation and the actual event) may be
required (Koriat, Goldsmith, & Pansky, 2000). Indethe SMS posits that these different types
of information can be encoded, stored, and recoatbio form memories. In summation,
memory in the SMS is a function of the competingeeads of coherence and correspondence.
Recent vs. Long-term Memory

In addition to being driven by the consideratioddrassed above, memories are encoded,
stored, and retrieved according to their relevdoceperson’s individual, long-term goals
(Conway & Pleydell-Pearce, 2000). Conway (2005)estéhat one problem facing any goal-
based system is keeping track of progress towathatg relevant goals. After all, if a person

cannot remember the actions he or she took towama@haplishing a goal, he or she is likely to
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repeat those actions unnecessarily and delay oyeogiress. Conscious holding of episodic
memories uses relatively more cognitive resouricas the storage of long-term representations.
Because people cannot devote resources to holdasg tmemories in consciousness indefinitely,
the SMS holds that memories of recent actions metyain accessible temporarily and will
eventually be forgotten unless they can be suagbggitegrated with other long-term goal
representations. Conway (2005) argues that tladaptive: Recent episodic memories that are
associated with overarching goals (e.g., obtaifimgncial independence) can be effectively
integrated into long-term storage, whereas regaisbdic memories that are associated with
short-term goals (e.g., getting dressed for worlty temporarily draw on cognitive resources
when relevant, and are then forgotten.

Because recent and long-term episodic memoriedlygiliffer in their relation to
overarching goals, Conway (2005) argues that theyl#ferentially affected by the drives for
coherence and correspondence. Specifically, reagaddic memories (which are likely to be
unrelated to long-term goals) are biased towarcespondence over coherence: Cognitive
resources are more likely to be devoted to creatouyrate representations of these events than
integrating them into long-term goal representaidiong-term episodic memories (which
contain information that is integrated within threntext of overarching goals), however, are
biased toward coherence over correspondence: @agresources are more likely to be devoted
to integrating the meaning of the events into thietext of long-term goal representation than
recording detailed accounts of the events.

The SMS and Memory Distortion
Psychologists have long been aware of memory’seqiifdlity to distortion (e.g., James,

1890/1950). Experimental investigations show tleatgte can develop a wide range of false
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memories, from misremembering small details to tigreg rich false memories for entire
events. Although a full review of the false membigrature is beyond the scope of this paper, it
is noteworthy that several false memory phenomanae accounted for using Conway’s
(2005) SMS. Roediger and McDermott (1995) demotedireninute memory distortions using a
word list paradigm developed by Deese (1959). Tgregented participants with words lists
containing the associates (e.g., bed, awake) ohapnesented word (e.g., sleep). They found
that participants frequently falsely recalled tloa+presented words and, later, recognized these
words with high confidence. Several hundred expenits have since replicated the effect,
confirming that people can develop false memomendn-presented words (for a review, see
Roediger & Gallo, 2005). Loftus, Miller, and Bur(i®978) demonstrated that people can also
develop false memories for aspects of witnessedtsvin the first investigations of what is now
known as the “misinformation effect,” Loftus et showed participants slides of a car making a
turn at either a stop sign or a yield sign and #whked them questions about the slides they saw.
A critical question was either consistent with thestperience (e.g., asking about a stop sign
when a stop sign was presented) or misleading @skging about a yield sign when a stop sign
was presented). Later, participants completed@tbrhoice recognition task that included both
critical slides (i.e., stop sign and yield signartitipants who received misleading information
performed significantly worse than chance on thskt suggesting that misinformation
contaminated participants’ memories for the origaeent.

Research has also shown that people can develofatg® memories. Psychologists have
successfully implanted false memories for entirengs, including being lost at a shopping mall
as a child (Loftus, 1993), being the victim of amnaal attack (Porter, Yuille, & Lehman, 1999),

nearly drowning and being rescued by a lifeguarelafp$ & Nash, 2001), and meeting Bugs
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Bunny at Disneyland (an impossible event: Brauhs & Loftus, 2002). Forensic psychologists
have even demonstrated that people can develaprfasories for crimes they did not commit
(e.g., Kassin & Kiechel, 1996). Although the exagchanisms for each of these types of
distortion are not yet fully understood, the SM8 eacount for the phenomena at a theoretical
level. Each type of distortion is formed by the sgonocesses that form true memories — an
interaction of the autobiographical knowledge base the working self. In these examples, the
working self attempts to reconcile current inforioat(e.g., the presentation of a previously non-
presented target word, accusations from an intatooggwith information from the
autobiographical knowledge base (e.g., memorieadsociated words, memory of the purported
crime circumstances). Memory distortion resultsrfitie working self’s drive for coherence in

the integration of new information into long-tertorage (Conway, 2005).
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CHAPTER 4: IMPLICATIONS FOR THE RELATIONSHIP BETWEE N COGNITIVE
DISSONANCE AND MEMORY

One of the fundamental assumptions of the SMSaisittemory is a motivated process.
Consequently, in addition to elucidating the preesshat make memory work and incorporating
data regarding memory distortion, the SMS also sstgyother systematic ways in which
memory may fail. The working self—the lens throwghich all information is encoded into
long-term storage and subsequently retrieved tstcact memories—is not a wholly objective
structure. It is colored by a drive for coherens®ag its components: goals, the
autobiographical memory knowledge base, and theeminal self. Goals, memories, beliefs
(including beliefs about the self: Stone & Coo#01), and actions all fall under the umbrella
of “cognitions” in Festinger’s (1957) theory of coive dissonance. Inconsistencies among the
components of the SMS (e.g., a belief about oneselfa memory of failing to act according to
that belief) would constitute conflicting cognit®and should then produce cognitive
dissonance.

The notion that one is not “a person who says bimgtand does another” is likely a core
self-belief that we all share (Harmon-Jones e2&l09), a universal component of our
conceptual self. Indeed, Conway (2005) and Festi(ig¥7) both consider consistency of
fundamental importance to their cognitive modelseimory and behavior, respectively, and
consequently, to organisms’ effective behavior aiinately, survival. Overall, the drive for
coherence that defines the SMS appears tantanmmtime tirive for cognitive consistency
underlying the theory of cognitive dissonance. Bseahe working self is purported to be
involved in both encoding and memory constructtbe,overlap in these two theoretical

perspectives presents some interesting implicatanthe relationship among memories,
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cognitive inconsistency, and behavior. The focuthefpresent research is to examine particular
implications of these relationships that heretofuaee been ignored.
Dissonance-Inducing Memories May Yield Dissonancedtlucing Behaviors

When cued, the working self (with guidance frorti-senceptual knowledge and the
salient goal hierarchy) retrieves information fridme autobiographical memory knowledge base
and synthesizes it to form memories (Conway, 200B¢. resulting memory is used to guide
subsequent behavior. Occasionally a person mail eesgemory that is inconsistent with his or
her current goals or self-concept. The constructethory effects inconsistency: In the SMS, the
memory constitutes a violation of coherence betwaemories and goals, whereas in cognitive
dissonance theory the memory makes salient a bksteen cognitions. An integration of the
SMS and cognitive dissonance theory suggestshbdighavior that results from the
construction of this memory, then, will likely baided by efforts to resolve or reduce the
inconsistency.

Much evidence supporting this prediction alreadigtsxn the cognitive dissonance
literature. Indeed, cognitive dissonance theorpalmakes such a prediction without the
introduction of components from the SMS (see Arond®69). For example, Harmon-Jones,
Peterson, and Vaughn (2003) predicted that memofipast failures to act in accordance with
one’s beliefs would lead participants to take disswe-reducing action. Participants were
induced to experience either high or low empathyatal an ill boy, and were then reminded of
either neutral events or past failures to helplsingthers. All participants were offered an
opportunity to donate money and/or volunteer ttigie to help the boy. As predicted, those in
the high empathy/past failures group volunteeredentime and donated more money than those

in other conditions. Comparable results have beand using hypocrisy-induction methods
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across a number of domains, including water comgienv behavior (Dickerson, Thibodeau,
Aronson, & Miller, 2006) and safe sex behavior (f&toAronson, Crain, Winslow, & Fried,
1994). These studies show that memories for instersties between beliefs and action elicit
dissonance, which in turn motivates behavior taucedor eliminate the inconsistency.
Dissonance-Inducing Behaviors May Yield Correspondig False Memories

The overlap between the SMS and cognitive dissandreory also has implications for
effects in the opposite direction: Experiencingdizance in a particular situation may influence
(and even distort) the memory one constructs fos¢revents. The SMS suggests two possible
sequences by which dissonance-inducing events meld/distorted memories. The first
possibility involves a distortion of memorial infoation during encoding. As discussed above,
there are numerous situational conditions that arayse dissonance, and many strategies one
may employ to deal with the resulting discomforg(eadding consonant cognitions, attitude
change: Harmon-Jones & Harmon-Jones, 2007). Aéuging dissonance via one of these
mechanisms, this new, salient interpretation otuateon of the dissonance-inducing event may
be the one that is encoded into long-term storAfier all, the working self seeks to integrate
knowledge with overarching goals and the conceelhl(which includes the notion that one is
a consistent person). Encoding the original cirdamses concerning the arousal of dissonance
may essentially make the dissonance salient agathrequire additional dissonance-reduction.
Thus, the information that becomes integrated log-term memory and is later available for
retrieval may not be an accurate representati@ciofal events. Rather, the record of the
dissonance-inducing event may be more consistehtthé individual’s mode of dissonance
reduction than an accurate representation of theabevent (or the individual’s actual, initial

experiences of the event). When cued later, th&ingself will retrieve from the
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autobiographical memory knowledge base memoriakmétion that is already distorted,
leading to the construction of a false memory If@r ¢riginal dissonance-inducing event.
However, the SMS also suggests that memories $sodance-inducing events may not
become distorted at encoding, but rather at regtieMthough dissonance-reduction strategies
may change a person'’s interpretation or evaluaifandissonance-inducing event for the time
being, the processing of memorial information fog event may be governed by a drive for
correspondence, for an accurate representatidreavent. Indeed, Conway (2005) states that
“recent memory is biased towards correspondenteaxpense of coherence” (p. 597).
Dissonance-reduction strategies may alleviate sopés present discomfort, but the working self
may seek to integrate an accurate cognitive reptaten of the event into long-term storage,
nonetheless. Retrieval, however, “is biased toweslges of coherence over correspondence”
(Conway, p. 597). Consequently, the working selyraetively attempt to distort the memorial
information at retrieval to preserve coherence agrgoals and self-knowledge, a possibility that
researchers have long acknowledged and the SM@sa{ldonway & Pleydell, Pearce, 2000).
Empirical research on memory errors in the SMShe@sn confined mostly to issues
regarding memory accessibility and directed forggttMemory accessibility studies tend to
show that memories that elicit positive emotionassociated with goal attainment (e.g.,
Sheldon & Elliot, 1999), whereas memories thatitetiegative emotion are associated with
failure to achieve goals (e.g., Singer & Saloveé393). Conway and Holmes (2004) found that,
across the lifespan, memories of high relevandbdaself remain more accessible than those that
are less relevant. Although a complete discussidheodirected forgetting studies is not offered
here, these studies indicate that, indeed, peoplalde to actively suppress the availability of a

prescribed type of memory (see, e.g., Barnier.e@D7; Barnier, Hung, & Conway, 2002;
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Racsmany & Conway, 2006). Together, these typssudlies provide empirical support for the
SMS’s contention that the working self can modetiagecontent and accessibility of memories
in accordance with salient goal hierarchies ancctimeeptual self (i.e., increase the accessibility
of memories that confirm or support important gpated actively suppress those that do not).
Recently, there has been some research on theerzatd content of confabulation using
the SMS as an organizing framework. These studies typically involved single- or smail-
research designs with neurologically impaired pasiée.g., amnesics) as participants (e.g.,
Fotopoulou, Conway, Griffiths, Birchall, & Tyrerp@7; Fotopoulou, Conway, & Solms, 2007;
Fotopoulou et al., 2008). In these studies, theastfound that self-relevant confabulations
were far more likely to be positively- than negatwvalenced. Although the results from these
investigations shed some light on the motivatedneadf the working self, they do not speak to
the possibility of memory distortion and confabidatamong unimpaired adults, nor do they
offer any generalizable connections between falsmanies and cognitive dissonance. To date,
there has been no empirical work aimed at integgatiese two areas, so the discussion of the
relationship between dissonance and memory digtohtas been, necessarily, speculative.
Numerous studies have examined memory distorsah@product of theoretically
related attitude-change mechanisms (e.g., persuddimdsay & Read, 2006; Mclintyre, Lord
Lewis, & Frye, 2004; Frye & Lord, 2009). These séistypically show that people
(mis)remember information that supports their auragtitudes, even if their attitudes have been
experimentally influenced (Lydon, Zanna, & Ross38p For example, Ross, McFarland, and
Fletcher (1981) used persuasive messages to mata@articipants’ attitudes toward brushing
their teeth, and then assessed participants’ mestr the frequency with which they brushed

their teeth. Participants who were persuaded taldevooth-brushing behavior remembered
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brushing their teeth less frequently than participavho were persuaded to value tooth-
brushing. Similar effects hold for attitudes acrasside range of topics, such as social issues
(Marcus, 1986), romantic partners (McFarland & RAa887), and person perception (Spiro,
1980), and for a variety of target memories (ege’s prior attitudes, as well as
autobiographical events: Hyman & Loftus, 1988; R4€89). Our discussion of dissonance
theory and the SMS predicts similar effects on nwgndastortion, specifically, that dissonance-
induced attitude change may yield correspondingded memories for prior attitudes and
behavior. Results supporting our hypotheses woaihdptement this area of research by
elucidating another mechanism by which previouslyssved memory distortion may occur.
Overview of the Present Research

An integration of the SMS and dissonance theoryides a strong theoretical basis for
the notion that dissonance may induce memory distorThe primary goal of the present
studies was to empirically establish this linkiwo experiments, we appended a memory phase
to a classic cognitive dissonance paradigm to agsmsicipants’ memories for relevant attitudes
and details regarding their participation expereerfcross the two experiments, we predicted
two general effects. First, we expected to repticdssic dissonance effects (i.e., the “spread of
alternatives” effect in Experiment 1, and the tatle shift” and “denial of responsibility” effects
in Experiment 2). Second, we predicted that thosisgsonance conditions would misremember
their initial attitudes and details of their expeeintal experience in accordance with the route by
which they reduced dissonance, whereas participambsdid not experience dissonance would
not. In general, for both experiments, tests ofdtlgpses regarding the influence of dissonance
on memory distortion were conducted using diffeeescores that assess the amount and

direction of shift in attitudes and memory relatteanitial target attitudes or target details.HPat
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analyses were then conducted to test whether disserindices mediated the effects of our
experimental manipulations on memory distortionéed. We report herein all data exclusions,

manipulations, and dependent measures for bothriexgas.
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CHAPTER 5: EXPERIMENT 1

In Experiment 1, we examined the influence of pestision dissonance reduction on
memory accuracy for the characteristics of decisiptions and subjective experience of the
decision itself. Specifically, we modified Brehn{l8956) classic “spread of alternatives”
paradigm and added a memory test phase in a seessibn that was held either immediately or
two days after the initial decision session. Iruggprted marketing research study, participants
rated several items (in this case, cell phones) namber of characteristics (e.g., desirability)
and chose one from between a pair of them (eitheaay or a difficult choice). Participants
were purportedly entered into a lottery to recéhephone they had chosen. After reading some
short reviews about some of the cell phones, thsdrthe qualities of the cell phones a second
time. In the second session, which took place eithenediately or two days later, participants
completed a memory test for the characteristich@tell phones (some of which were not
included in the initial descriptions) and evaluatieel decision they made in the previous session
(e.g., how easy it was).
Hypotheses

Hypothesis 1.Consistent with previous research, we predictetghdicipants who
made a difficult decision would attempt to redueeiit dissonance via adding consonant
cognitions (rationalization: Brehm, 1956). Sped@ifig, after making their choice between the
two cell phones, we predicted participants woutd the chosen cell phone more positively
and/or rate the rejected cell phone more negatiWy also predicted the post-decision ratings
of those who made an easy choice (i.e., did no¢rsipce dissonance) would be consistent with

their pre-decision ratings.
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Hypothesis 2.The drive for coherence in the SMS (Conway, 200&) the need for
cognitive consistency in dissonance theory (Festint957) suggest that dissonance-inducing
events may Yyield distorted memories. We expecteticpmnts who made a difficult (vs. easy)
decision to misremember the details surroundingldeision they made in accordance with the
“adding consonant cognitions” mode of dissonancercgon. This general hypothesis
corresponds to 3 corollary hypotheses.

Hypothesis 2a. We predicted that, as a result of their motivatmibe satisfied with their
decision and reduce dissonance, those who madgcaltidecision would misremember their
decision more favorably (e.g., as being easier) thay initially reported; we predicted that
participants who made an easy decision, howevaudvmot misremember their decision.

Hypothesis 2b. We also predicted that those who made a diffidettision would
misremember the qualities of their chosen and tegecell phones in a manner that was
consistent with their dissonance reduction. Speadiff, we hypothesized that they would
remember the specifications for their chosen phom@® positively and the specifications for
their rejected phones more negatively relativdheoghones’ true specifications.

Hypothesis 2c. Finally, we predicted that participants who madakfgcult choice would
be more likely than those who made an easy choicgdtakenly recall specifications of the cell
phones that had not been initially presented tmtimepatterns that were consistent with their
dissonance-reduction (i.e., rating the chosenpdelhe higher than the rejected cell phone on the
previously unseen specifications). That is, pgy8ais in difficult conditions will misremember
the chosen options as possessing more favoralidisggons relative to the rejected option

than participants in easy conditions.
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Exploratory hypothesis. For decades, psychologists have known that memaaijtyg
degrades as time between the target event and ireaases, with the most dramatic
decrements in memory quality occurring shortlyraéecoding (Ebbinghaus, 1913). As Conway
(2005) noted, memory construction is influencedary by memorial information for
previously experienced events, but also by motiveti forces. As memorial information
degrades, motivational forces may more effectigblgpe the constructed memory (cf., memory
strength and reality monitoring judgments: Hoffma897). The dissonance-induced memory
distortion hypothesized here is one type of mo&dahemory construction. Thus, the degree to
which dissonance reduction shapes memories mayndepethe strength of the memorial record
and, consequently, the delay between the dissoriadaeing event and memory construction.
Specifically, dissonance-induced memory distortimay be greater after long delays (vs. short
delays) due to the relatively weaker constraintsiemory for details of the original event.
Conversely, because the hypothesized effect obdegswxe on memory distortion is a product of
motivated cognition that affects human behavior attitlides even immediately following the
target event, the relative strength of the memaoeeabrd of the event may not influence the
amount of memory distortion. To examine these |pigses, we manipulated the amount of
delay between the first and second experimentsi@es (either no delay or a 2-day delay).
However, because both significant and null effe¢tthis manipulation were theoretically
plausible, we examined its effects in an explosatashion. Results in either direction would
provide valuable information regarding the naturéhe relationship between cognitive

dissonance and memory construction.
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Method

Participants. One hundred seventy-seven undergraduates fromtiioelictory
psychology participant pool at John Jay Colleg€minal Justice were recruited to participate
in Experiment 1 in exchange for partial course itré&rticipants were assigned to one of four
conditions in a 2 (Decision: difficult vs. easyPXDelay: none vs. 2 dayd)etween-subjects
design using block-randomization. Forty-three pgrtints in the 2-day delay conditions did not
return for the second session and were removed thierdata set. Eleven participants across the
four conditions were eliminated because they rateeight cell phone profiles similarly and at
the extremes of the scales (e.qg., they rated alh@has “1” on all four rating scales), preventing
the experimenters from appropriately constructireg@hoice manipulation. The final sample
consisted of 123 participaft&’3.2% female) who ranged from 18 to 56 yeargyef@ = 20.49,
SD=5.01) and self-reported as Latino (37.4%), W(itk 1%), Black (17.9%), East Asian
(10.6%), or another ethnicity (13%). The four a#fles ranged from 30 to 32 participants.
Participation took approximately 30 minutes, oviénexr one (no delay conditions) or two
experimental sessions (2-day delay conditions).

Materials.

Product profiles. All participants read information sheets abouheigpes of cell phones
(all “smart phones”). Each sheet contained a péctira cell phone (labeled with a letter, brand
names and identifying information removed) andstdf its specifications along with “typical

ranges” for six specifications within which similainones typically fall with respect to the

% Brehm (1956) included an additional no-choice margroup to examine the possibility that mere owshé of
chosen items could account for shifts in partictpadesirability ratings. There was no evidencamf'ownership”
effect, and these control groups have since begpéd in “spread of alternatives” studies.

* Harmon-Jones and Harmon-Jones (2002) reportedt sifees ofl = 1.4 in conditions expected to maximize the
spread-of-alternatives effect, ad& .4 in conditions expected to minimize this effé power analysis using
G*Power (Faul, 2012) indicated that a sampl&lef 120 would be sufficient to detett= .52 effects with power =
.80 ando = .05.
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displayed specifications (i.e., megapixels forrien camera [Mpx], number of languages
supported, number of minutes of battery life dumiegular use, number of songs that can be
stored, number of apps that can be stored, aneggsoc speed in gigahertz [GHz]). At the
bottom of each sheet, participants completed fept. Qikert-type items assessing the phone’s
desirability, value, quality, and attractivenessfffes were pilot-tested prior to the beginning of
this study to ensure a wide range of desirabilitgadl phones. See Appendix A for an example.
To provide peripheral cues supporting the legitiynaicthe cover story, all materials included a
logo for the fake sponsoring agency.

Cdll phone use survey. Participants completed a filler survey concerrtimgr cell phone
ownership, use, and needs. This survey containegle@phic items, and several checklists that
functioned mainly to support the cover story ok phone marketing study and provide the
experimenter with enough time to construct the arpental manipulation. See Appendix B for
a copy of the survey.

Consumer reviews. Participants read purported consumer reviews afdéell phones.

Each review was approximately the same length (ab@@ words) and contained the same
number of positive and negative statements abalt plaone. These reviews were created by
adapting actual consumer reviews from various pubébsites (e.g., www.amazon.com). After
each review, participants made note of characiesititat stuck out to them as being particularly
good or bad about each. See Appendix C for a sapnptiict review.

Post-review rating forms. Participants re-rated each phone for which thay e
consumer review. These forms contained a pictueaoh phone at the top, and asked
participants to provide their ratings on these pbbines (using the same rating scales as included

on the product profiles). See Appendix D.
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Memory forms. The memory forms asked participants to recall spations for the
chosen and rejected decision options using anfithe-blank format (with a “Can’t remember”
option for each specification). As a reminder, efacn contained a photo of the corresponding
phone at the top. Five of the specifications onfdine, however, were not presented to the
participants initially (megapixels of front-facimgmera, minutes of battery life when browsing
the Internet, gigabytes [GB] of usable memory, doad speed in kilobytes per second [Kbps],
and SD card capacity in GB). Each item containeghge of values typically available in similar
cell phones. For the previously-presented spetifing, these were the same ranges presented
initially. Some of these ranges were also usegfeviously un-presented specifications, where
appropriate. For other specifications for which pinevious ranges were not appropriate, new
ranges were given. See Appendix E for a copy oémary form.

Procedure.The experiment took place in two phases: a Decigi@se and a Memory
phase. The Decision phase was modeled after tleguoe used by Brehm (1956). Participants
came to the laboratory individually, ostensiblyptrticipate in a marketing study (contracted by
a fake marketing agency) examining the types dtifea young adults in the metropolitan area
find desirable in a cell phone. Two researchers whare blind to the study’s hypotheses
conducted the experimental sessions. After gramimgent, the experimenter gave all
participants eight randomly-ordereckll phone product profiles to read and complete.

After they completed the rating task, participasampleted the cell phone use survey.
While the participants completed this survey, thpegimenter selected the phone options to
present (i.e., the dissonance manipulation): Irdiffecult decision condition, the experimenter

selected two phones the participant had rated g®egimately 7 on the desirability scale,

® The order of phone presentation was determinedbraty before data collection began, and all phaves
presented in the same random order.
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whereas in the easy decision condition, the exmariar selected one phone the participant rated

as approximately 7, and one phone he or she rat8a4 (see Harmon-Jones & Harmon-

Jones, 2002). After the participants finished the ey, the experimenter said,
“As compensation for completing this study, the kearesearch firm has given us a few
of each type of the cell phones you are evaluafiiognake sure that people have a
relatively equal chance of winning a phone, we hawnelomly selected two phones for
you to choose from. The phone you choose will leedtie that you are entered into the
lottery to receive.”

The experimenter then introduced the dissonancepmlation. In the difficult decision

condition, the participant chose between two madegralesirable cell phones; in the easy

decision condition, the participant chose betwesnmoderately desirable cell phone and one

less desirable cell phone. The experimenter redattte participant’s choice on an experimenter

recording form and then presented the participattt a/fake compensation agreement, saying,
“This is a compensation agreement so that you eagnkered in the lottery for your
chosen cell phone. It basically says that you agr@@emplete the study and that, in
exchange, you'll be placed in a lottery for the plgou chose. We'll randomly select a
winner and contact him or her to receive the phtngmu win the phone, it’s free and
you are not obligated to use any particular wirel@®vider or anything — you have no
obligations to the research company at all. Yotree to do what you want with it.”

The experimenter filled in the participant’s chqiasked the participant to sign the form, and

then signed the form as the experimenter witnelss.ekperimenter then asked participants to

rate the ease of, confidence in, and satisfactitimtweir decisions on 10-pt scales (1 = not at all

10 = very), and recorded their responses.

33



The experimenter then told the participants thatttanufacturers were also interested in
learning what strikes people as good and bad atstdin cell phones, so they had an
independent research organization collect consueveews of each cell phone. The
experimenter explained that the current marketgenay was interested in how these types of
consumer reports influence consumer appraisalsedf tell phones. The experimenter presented
to each participant consumer reviews of four ofdek phones, including the one the participant
chose, the rejected option, one very desirable @hamd one undesirable phone. Participants
read these reports, made note of characteristitsthck out to them as being particularly good
or bad about eahand provided their ratings on these cell phomgsna using the same rating
scales as earlier. Participants in the delay camditwere then reminded to return to the lab two
days later at the same time to finish the study.

At the beginning of the Memory phase, the experierereminded the participants of the
purpose of the study. The experimenter showed dnécjpants the pictures of the two cell
phones from which they were able to choose anddaitiean to remember which phone they had
chosen. The experimenter then asked participaritsrtk back to when they initially chose the
phone for which they wanted to be placed in atgtéad rate how they felt about their decision
at the time they made it, along the same threembioas (i.e., ease, confidence, satisfaction).
Experimenters recorded participants’ responsegartetipants then completed the memory
forms. After completing the memory task, the expemter probed for suspicion; specifically,
the experimenter asked participants if they wespigious about any aspect of experiment, their

compensation, or the true purpose of the experindmparticipants reported any suspicion.

® The purpose of this aspect of the procedure waldw participants the opportunity to add consar@mgnitions
regarding their decision (i.e., focus on positigpects of the chosen phone, and negative aspettts mjection
phone)
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Finally, the experimenter fully debriefed the pagants with a written report and dismissed
them.
Results

Dissonance effects on memory for the decisioRor Hypothesis 2a, we predicted that
participants who experienced dissonance as thé tFsuaking a difficult decision would
misremember their initial decision experience nfax®rably than those who made an easy
decision (and did not experience dissonance). Aafditly, we investigated the influence of
delay on this memory distortion in an exploratasgtfion. We computed a difference measure
for each dimension (i.e., ease, confidence, ansffaetion) to assess the amount and direction of
participants’ memory distortion as a function of thanipulated variables. Specifically, we
subtracted participants’ initial decision ratingsn theirmemoriedor the initial decision ratings
on each of the three dimensions. Positive valugisaite participants misremembered their
decisions more favorably than they initially ratedm; negative values indicate participants
misremembered their decisions less favorably thaw initially rated them.

We conducted a 2 (Decision) x 2 (Delay) multivagiahalysis of variance (MANOVA)
with the memory shift indices as dependent varmbl@e analysis revealed a significant
multivariate effect of Decision on the memory shiffices, Wilks’A = .907,F (3, 117) = 3.98p
=.010,n% = .093 [.006, .184] Follow-up univariate analyses revealed significfects of
Decision on shift in participants’ memories of #ese of the decisioR, (1, 119) = 5.72p = .02,
n® = .046 [.001, .136], and satisfaction with thedcision,F (1, 119) = 5.85p = .02,n% = .047
[.001, .138], but not on shift in their memories fioeir confidence that they made the right
decisionF (1, 119) = 1.17p = .28,1> = .009 [.000, .071] . Participants who made diffic

decisions were more likely to misremember the e&¢kl = .60,SD= 1.49) and satisfaction

" Numbers is brackets represent the 95% confidetieevial for the reported effect size.
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with their decisionsNl = .19,SD = .79) more favorably than those who made easigides
(easeM = -.08,SD= 1.64; satisfactioryl = -.21,SD= 1.05). Neither the multivariate main
effect of Delay, Wilks’x = .976,F (3, 117) = .95p = .42,1? = .024 [.000, .007], nor the
multivariate Decision x Delay interaction effectsaggnificant, Wilks’h = .984,F (3, 117) =
.64,p = .59,n° = .016 [.000, .062].

It is possible that a ceiling effect may accoumttfe main effect of Decision on memory
distortion for the initial decision experience: ®apants in the easy conditions may have
initially rated the decision at the extreme positend of the scales, and thus a shift in their
ratings may not have been detectable by the tefteodifference score. To examine this
possibility, we conducted three independent-santgtiests with Decision as the independent
variable and participants’ initial decision ratirgsthe dependent variables. These tests revealed
that participants in difficult and easy conditiaased the initial decisions similarly on all three
dimensions [eas¢:(121) = 1.37p = .17; confidencet (121) = .84p = .41; satisfactiort (121)
=.11,p = .91]. If the effect of decision difficulty on mery distortion was purely the result of a
ceiling effect, it would have affected both easy difficult decision groups equally. These
results suggest, however, the distorting effectisonance on memory for the experience of the
initial decision is not a statistical artifact.

Dissonance effects on memory for phone specificatie. In Hypothesis 2b, we
predicted that dissonance would distort particigamemories for the characteristics of their
decision options. Specifically, we predicted thattigipants who experienced dissonance as the
result of making a difficult decision would misremieer the specifications of the chosen phone
more positively and the specifications of the regdghones more negatively relative to those

who made an easy choice (and did not experiensemtsce). Additionally, we investigated the
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influence of delay on this memory distortion inexploratory fashion. To test this hypothesis,
we computed difference measures similar to thoed irsHypothesis 2a. Specifically, for each
of the six presented phone specifications (i.e.x pmain camera, number of languages
supported, minutes of battery life during regulse,unumber of songs stored, number of apps
stored, and processor speed in GHz), we compudiéfteeence score by subtracting thetual
presented specifications from participants’ rechilalues. We computed specification
differences score for both the chosen option aadéfected option. Then we subtracted the
rejected difference score from the chosen diffezestore for each of these specifications to
form measures of overall spread in memory distortay each of the six phone specifications.
Positive values indicate that participants misreimerad the specifications of the chosen phone
more favorably and the rejected phone less favgnahtive to their true specifications;
negative values indicate participants misremembtredejected phone more favorably and the
chosen phone less favorably.

We conducted a 2 (Decision) x 2 (Delay) MANOVA kihe six spread of memory
distortion measures as the dependent variablesafdigsis revealed a significant multivariate
effect of Decision, Wilks\ = .242,F (6, 9) = 4.71p = .02,n° = .76 [.001, .801]. Follow-up
univariate analyses indicated this multivariateetffivas driven entirely by the tendency of
participants in difficult conditions to misrememlike difference in the number of songs their
decision options were capable of storiRg1, 14) = 6.17p = .03,1% = .306 [.001, .570].
Participants who made a difficult decisiov € 1046.67 SD= 1518.42) misremembered the
difference in song capacity between the choserrgjedted phones more favorably than those
who made an easy decisidfl € -1085.33SD = 1312.50). Neither the multivariate main effect

of Delay, Wilks'A = .868,F (6, 9) = .23p = .96,n% = .133 [.000, .138], nor the multivariate
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Decision x Delay interaction effect was signifigantilks’ A = .428,F (6, 9) = 2.01p=.17,n° =
.573 [.000, .647].

In Hypothesis 2c, we predicted that participantdifficult conditions would
misremember the chosen options as possessing enarable specifications relative to the
rejected option than participants in easy cond#idkdditionally, we investigated the influence
of delay on this memory distortion in an explorgttashion. To examine this hypothesis, we
computed a difference score for each of the fivecBgations that were not previously presented
to participants. Specifically, we subtracted pgpaats’ recalled values for the rejected phone
from their recalled values for the chosen phonfetm a five “confabulation spread” measures.
Positive values indicate more favorable false tdoakthe chosen phone, whereas negative
values indicate more favorable false recall forréjected phone.

We conducted a 2 (Decision) x 2 (Delay) MANOVA wthe five confabulation spread
measures as the dependent variables. This andigsigyver, failed to yield any significant
multivariate effectsks (3, 5) < 1.7ps > .35. For each specification on the memory form,
participants had a “Can’t recall” option. The numbgparticipants who provided all the
information necessary to compute the measureféotessts of Hypotheses 2b and 2c was very
small. This is a likely cause for the obtained mifilects. Additionally, although the main effect
of Decision on memory for song storage capacity ibe predicted direction, caution should be
used in interpreting these results due to the ssaatiple size.

Exploratory analyses.lt is possible that dissonance may influence padits’
metacognitive assessments regarding their own meriorexamine this possibility in a way
that was not limited by small sample size, we coabdther participants attempted to recall each

phone specification (yes or no, regardless of amyr and then computed a sum of each
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participant’s total attempts at recall. We conddae (Decision) x 2 (Delay) analysis of
variance (ANOVA) with this measure as the dependaritible. This analysis yielded a
significant main effect of Delay; (1, 119) = 5.68p = .02,n% = .046 [.001, .136]. Participants in
the 2-day delay condition®/(= 12.11,SD = 5.86) attempted to recall more phone specificati
than participants in the no-delay conditidh € 9.51,SD= 6.31). This main effect was qualified,
however, by a marginally significant Decision x &glnteractionF (1, 119) = 3.00p = .08,1*
=.027 [.001, .102]. Simple effects analyses reacb#that, in the no-delay condition, participants
who made a difficult decisioM = 9.00,SD = 6.74) attempted to recall the same number of
phone specifications on average as participantsmaéme an easy decisiod € 10.03,SD=
5.89),F (1, 119) = .45p =.51,d = .17 [-1.40, 1.73]. However, in the 2-day delayndition,
participants who made a difficult decisidvl € 13.48,SD = 6.33) attempted to recall marginally
more phone specifications on average as partigpaht made an easy decisidh £ 10.74,SD
=5.07),F (1, 119) = 3.19p = .07,d = .486 [-0.92, 1.89].

Mediation analyses.For Hypothesis 1, we sought to replicate the addspread of
alternatives” effect of dissonance reduction. Tareke this hypothesis we computed a new
variable to serve as an index of the “spread efaditives” for each characteristic (see Harmon-
Jones & Harmon-Jones, 2002). Specifically, we tihekdifferences between the predecision
ratings of the chosen and rejected alternativesamh of the four dimensions (i.e., quality, value,
attractiveness, and desirability) and subtractechtfrom the differences between the
postdecision ratings of the chosen and rejectednaltives. A value of zero indicates no change
in the differential evaluations of the decisioniops across the two ratings; positive values on
these measures indicate an increase in the spfedteématives (e.g., increase in the desirability

of the chosen option, and decrease in the destyabilthe rejected option relative to initial

39



ratings), whereas negative values indicate the sipptrend (e.g., increase in the desirability of
the rejected option, and decrease in the desinabilithe chosen option). We predicted
participants who made a difficult decision wouldlgi higher values on these indices relative to
those who made an easy decision.

We conducted a series of hierarchical regressiatya@s to confirm the effectiveness of
our dissonance manipulation (Hypothesis 1) anckémméne whether dissonance-induced spread-
of-alternatives mediated the effect of dissonancenemory distortion for the initial decision.
First, the four spread indices from the test of étiyesis 1 were regressed on the Decision
manipulation (0 = easy, 1 = difficuft)Then, in Block 1 of a separate set of regresaraiyses,
the three memory distortion indices from the tddtigpothesis 2a were regressed on the
Decision and Delay (0 = none, 1 = 2 days) manipuiat and their residualized interaction term
(see Cohen, 1978; Lance, 1988). In Block 2, the $puead indices were added to the model as
predictors. These analyses are summarized in Palaled Figure 1 displays a model containing
all significant paths.

The Decision manipulation significantly predictédete spread-of-alternatives indices
(quality, attractiveness, and desirability). Asgecged, participants who made a difficult decision
showed a greater spread of alternatives on thesengions than those who made an easy
decision. It is possible we did not observe a sicgmt effect of Decision on the value index
because, as in previous “spread of alternativesfiss, we did not provide participants with
information regarding each phone’s retail pricgjexe of information that is likely used to
determine a product’s overall value (e.g., Petasi8i Monroe, 1987). Overall, the dissonance

manipulation was successful.

8 The main effect of Delay and the interaction tevere not included in this analysis because Delay wa
manipulated after participants had completed thevamt spread of alternatives items.
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Table 1

Hierarchical Regression Mediator Analyses for thrediction of Distorted Memories for Initial DecisidExperience (Experiment 1)

Ease Confidence Satisfaction
Predictor Beta t df Beta t df Beta t df
Decision manipulation 213 2.40 119 .097 1.07 119 215 242 119
Delay manipulation -.102 -1.45 119 -.001 -.01 119 -.110 -1.24 119
Decision x Delay .072 .81 119 -.098 -1.08 119 8.00 .09 119
(Block 1,R? change) (.038%) (.019) (.059%)
Decision manipulation 207  2.26 115 .083 .87 115 225 242 115
Delay manipulation -.083 -.93 115 .003 .04 115 103. -1.14 115
Decision x Delay .097 1.04 115 -.099 -1.02 115 57.0 .60 115
Quality -.047 -.30 115 077 A7 115 -.138 -86 511
Value 159 1.01 115 -.037 -.22 115 .308 1.93 115
Attractiveness 251 1.99 115 161 1.23 115 -.040 -31 115
Desirability -.195 -1.29 115 -.083 -53 115 -.080 -.52 115
(Block 2,R? change) (.062) (.019) (.031)

Note All ts in bold are significant @< .05.

*p<.06



Figure 1

Test of Spread-of-Alternatives Mediation Modelsp@Eiment 1)
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Note Unstandardized coefficients. Paths shown ardfsignt, p < .06.
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Consistent with earlier analyses, Decision predig@rticipants’ memory shift for the
ease of, and satisfaction with their initial demns. Further, the mediation analyses also revealed
that the degree of spread in participants’ ativaciess ratings predicted their memory shift for
the ease of their decisions, and the degree oadpreparticipants’ value ratings predicted their
memory shift for their satisfaction with their deicins. However, adding these variables to the
regression models did not significantly improveitiexplanatory power. In order to test whether
the effect of the Decision manipulation on parigifs’ memory shift for the ease of their
decision was mediated by the attractiveness spnelaot, we used the procedure for estimating
indirect effects in simple mediation models (Preadda Haynes, 2004). The tests revealed that
the indirect effect of Decision was not significdint= .104,p = .18). It appears that dissonance-
induced spread in attractiveness ratings did natiaie the influence of dissonance on
participants’ distorted memories for the ease eirtlecisions. Rather, the dissonance induction
directly affected participants’ memory distortiar the ease of their decision.

Discussion

Using a modification of Brehm'’s (1956) classic phgan, we successfully replicated the
“spread of alternatives” effect: Participants whada a difficult choice between two equally
attractive options exaggerated their attitudes tdwiaose options relative to those who made an
easy choice between one attractive option andesgedttractive option. That is, they rated their
chosen options more favorably and their rejectdtbng less favorably than they had initially. It
is generally accepted that dissonance-reductitreisnechanism that drives this effect (see
Harmon-Jones & Harmon-Jones, 2007). A difficultisien evokes dissonance by virtue of the
fact that one may have made the wrong choice. D@ is reduced by exaggerating one’s

attitudes toward decision options, effectivelyoatlizing that one has made the correct choice.
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The primary purpose of this study, however, wadeimonstrate that dissonance
reduction could also cause memory distortion. Weébsupport for this possibility. We tested
participants’ memories for two general aspectdeirtexperimental experience: their initial
attitudes toward their decision, and specificatiohthe decision options from which they chose.
We found support for the distorting influence odsbnance on participants’ memories for their
initial decision experience. As predicted, partits in difficult choice conditions (i.e.,
dissonance conditions) were more likely than pigadicts in easy choice conditions to
misremember their initial decision experience nfax®rably (i.e., easier, more satisfying) than
they had initially rated it. These effects are ¢stesit with memory distortion mechanisms
implied by the concept of coherence in the SMS,relne memories may become distorted via
drive for consistency of the working self (e.glex@nt goals, the conceptual self). In the present
study, remembering one’s decision as more diffiantl less satisfying would essentially “re-
activate” one’s experience of dissonance. Via teenory distortion observed here, this re-
activation is averted. Interestingly, the effectletision difficulty on memory distortion was not
mediated by the spread of alternatives indicesu@honterpreting null effects is difficult, it is
possible that the spread indices were too dissirfiden those assessing memory distortion to
detect a mediating relationship. Assessing dissmeraeduction and memory distortion along
more closely related dimensions may reveal theigtesdi mediating relationship.

Memory for phone specifications was assessed vapan-ended questionnaire, to which
participants could respond that they were unabtecall a given specification. Particularly
given the difficulty of remembering such technicdbrmation (Alba, Hutchinson, & Lynch,
1991), we believed it was important to afford pap@nts this option so that any detected effects

were more likely to be the result of true memorstalition rather than a statistical artifact
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resulting from a leading memory test. Unfortunatllgwever, the majority of participants
indicated they could not recall their decision op#’ specifications. Our hypothesis tests on
these items, as a result, were underpowered. N@lests, some results suggest that, with
adequate power, the effect of dissonance on medistgrtion for phone specifications may be
detectable. First, we found a significant (thougistable) effect of dissonance on participants’
distorted memories for the number of songs theamasd rejected phones could store: As
predicted, participants in difficult choice condits misremembered a significantly larger and
more favorable spread in the two options’ capattign those in easy choice conditions. Second,
exploratory analyses showed that participantsfiicdit choice conditions were more likely to
attempt to recall phone specifications after ayl#tan those in easy choice conditions.
Although on their own these results provide wegkpsut for the overarching hypothesis
regarding the effect, together they suggest tisstotiance may affect people’s memory and
metacognitive judgments beyond what we were abtietect with these measures.

Classic psychological research shows that memeakens as time passes (e.g.,
Ebbinghaus, 1913). We manipulated the amount afyde¢tween the dissonance reduction and
the memory test to examine the extent to which nmgratmength for the initial decision may
moderate the effect of dissonance on memory disto(tf. Hoffman, 1997). We found no
effects of delay on any of the primary decisionengnce memory measures. This may reflect
characteristic differences between memory for stilyje experiences versus memory for facts or
details (Kelley & Jacoby, 1990). Memory for factayrbe much more strongly influenced by
delay than memory for subjective experience. Indpadicipants in this study were much more
likely to recall their decision experiences thaa tacts (i.e., phone specifications) they

encountered during the experiment, and were Ikslylto attempt to recall the facts in the 2-day
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delay (vs. immediate) condition. The lack of arerattion effect between delay and decision
difficulty may also suggest that the distortindueince of dissonance on memory may not be
constrained by memory strength. Like the dissonafieets typically observed, the effect of
dissonance on memory distortion may be immediadielittonal research is needed, however, to
examine this relationship.

Experiment 1 provided preliminary support for thydthesis that dissonance reduction
can yield memory distortion. However, additionaearch utilizing different methodology and
measures is necessary to confirm that the effedtributable to generalized dissonance
reduction per se, and is not specific to the spofadternatives paradigm (Meiser, 2011).
Additionally, it is possible that the memory digton we observed may simply reflect a general
tendency to look back on one’s experiences andibes favorably, with “rose colored glasses.”
It is, therefore, necessary to include control mgniems that are irrelevant to participants’
experimental experiences of dissonance to rulehsipossibility. Experiment 2 was designed to

address these issues.

46



CHAPTER 6: EXPERIMENT 2

In Experiment 2, we aimed to replicate the effdatagnitive dissonance on memory
distortion, and examine the locus of the effecedically, we aimed to test the prediction that
dissonance-induced false memories become distort@ctordance with the dissonance
reduction strategy employed. We modeled a tradationduced-compliance paradigm after
Gosling et al. (2006) and Harmon-Jones, Gerdjikotarmon-Jones (2008), in which
undergraduate participants either chose or wereébto write a counterattitudinal essay (i.e.,
supporting a tuition increase). Afterward, part&ips completed a survey that contained items
assessing attitudes for the tuition increase ancepesd responsibility for writing the
counterattitudinal essay. The opportunity to reddissonance via attitude change or denial of
responsibility was manipulated via a question-ordanipulation embedded in a post-essay
survey (i.e., attitude items first, or responstiiltems first). We then tested participants’
memories for their experimental instructions arertinitial attitudes (which had been assessed
by an online survey two days before the laborasegsion).
Hypotheses

Hypothesis 3.The subjective experience of choice in one’s astisra necessary
component for the arousal of dissonance (Festiig&7). Therefore, we predicted that
participants in the High choice condition would erpnce cognitive dissonance from having
chosen to engage in a counterattitudinal behaummr (vrite an essay against what they believe),
whereas those in the Low choice condition would Rebple are likely to choose the first mode
of dissonance reduction made available to themdBiet al., 1995) and are unlikely to utilize

more than one mode for a particular event (Gotzeland, Goétz, & Irle, 1974). Thus, we
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predicted that participants in the High choice a¢bods would use the first mode afforded to
them.

Hypothesis 3aParticipants in the High choice/Attitude first canwh will reduce
dissonance via attitude change and will shift ta#itudes to be more favorable toward the
tuition increase than those in all other conditi@ires, Choice x Order interactions on attitude-
shift measures). Participants in the High choicefi®asibility first condition, however, will not
reduce dissonance via attitude shift.

Hypothesis 3b.Participants in the High choice/Responsibilitytficendition will reduce
dissonance via denial of responsibility: They wélport less perceived personal responsibility for
the counterattitudinal behavior than those in tighHthoice/Attitude first condition, and
comparable perceived personal responsibility te¢hn the Low choice conditions (i.e., Choice
x Order interactions on responsibility measures).

Hypothesis 4aParticipants’ memories of their attitudes will bstdrted in accordance
with the mode of dissonance reduction they usedhilyi (i.e., attitude change or denial of
responsibility). Participants in the High choicdifude first condition (who will have reduced
dissonance via attitude change) will misremembeir ihitial attitudes toward the tuition
increase as more favorable than those in all abeditions (i.e., Choice x Order interactions on
memory-shift measures).

Hypothesis 4b.Participants in the High choice/Responsibilitytficendition (who will
have reduced dissonance via denial of respongibiill misremember being presented with the
Low choice instructions and signing the Low chatatement more often than those in the High
choice/Attitude first condition. Those in the LoWwaice conditions are not expected to

misremember their instruction or the statement gigged.
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Method

Participants. One hundred forty-four undergraduates in the intobory psychology
participant pool at John Jay College of Criminadtihe were recruited to participate in the
current study in exchange for partial course cré&thtticipants were assigned to one of four
conditions in a 2 (Choice: low vs. high) x 2 (Ordettitude first vs. Responsibility first)
between-subjects design using block-randomizakdteen participants across the four
conditions were eliminated from the dataset becthesefailed to appear for the laboratory
session after completing the initial online attéuglirvey. Eight participants across the four
conditions were eliminated because they refusedite the counterattitudinal essay (or stated
that they had written the counterattitudinal essay,actually did not). The final sample
consisted of 121 participant&’7.7% female) who ranged from 18 to 57 yearsyef @l = 20.51,
SD=5.51) and self-reported as Latino (43%), White. %), Black (17.4%), East Asian (6.6%),
or another ethnicity (17.3%). The four cell sizasged from 27 to 33 participants. Participation
took approximately 40 minutes, over an initial aelisurvey and a laboratory session that took
place two days later.

Materials.

Pre-study online questionnaire. All participants completed an online questionn&iia
www.psychsurveys.org) regarding their attitudesawa number of school policies two days
before participating in the experimental sessionb&dded in this 14-item questionnaire were
three target items assessing participants’ atti#uoeard a tuition increase (i.e., “Tuition should

be raised by 10% for the upcoming school year” $Bdiem], “A 10% increase in tuition would

° Harmon-Jones et al. (2008) reported an averaiedsttshift effect ol = .47. Gosling et al. (2006) reported an
attitude-shift effect ofl = 1.61, and an average denial-of-responsibilitg&fbfd = 2.15. A power analysis using
G*Power (Faul, 2012) indicated that a sampl&lef 120 would be sufficient to detett= .45 effects with power =
.80 ando = .05.
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ultimately benefit me as a John Jay student” [Biéitefn], and “A 10% increase in tuition
places too much strain on me as a John Jay stug&train item]). Participants rated their
agreement with each statement on 11-pt. Likert-sgades (1 = strongly disagree, 11 = strongly
agree). This questionnaire also contained all deapdgc items (see Appendix F for the
complete survey).

Experimental instructions and Choice manipulation. We modeled the instructions and
Choice manipulation after those used by Gosling.2006) and Harmon-Jones et al. (2008).
During the laboratory session, the experimenteegarticipants an instruction sheet regarding
the essay-writing task. This sheet explained ti{&dlke) college committee sponsors research in
the psychology department in exchange for occakaata collection on its behalf — data
collection for this committee would comprise thetghase of their study. The instructions
stated that the committee was considering a 10¢%¢ase in tuition for the next school year and
was interested in students’ opinions about theena®tudents’ opinions were being collected via
an essay procedure, having students write persiasisays containing strong and forceful
arguments either for or against the tuition inceeddter this information came the Choice
manipulation. In the Low choice condition, the mstions said that the participant had been
randomly assignetb write an essay in favor of the tuition incredsethe High choice
condition, the instructions said that the commitiad finished collecting essays opposing the
tuition increase and was now collecting essays @t the tuition increase. However, writing
an essay supporting a tuition increase e@spletely voluntaryAt the bottom of each
instruction sheet, participants signed a statementorcing the Choice manipulation (see

Appendix G for the complete instructions).
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Post-essay questionnaire and order manipulation. After writing their essays, students
completed a questionnaire assessing students’l agiions regarding the tuition increase. The
survey contained six 11-pt. Likert-type items affiog the two modes of dissonance reduction
(i.e., attitude change and denial of responsibif@gsling et al., 2006). In the Attitude first
condition, participants first rated their agreemeith three items concerning the tuition increase
(the same three target items answered in the oslingy two days prior), followed by three
items concerning their personal responsibilitytfair actions (i.e., “I feel | had the choice to
write arguments in favor of a 10% increase in amti[Argument item], “I feel personally
responsible for what | have written” [Written itenand “I feel personally responsible for having
agreed to participate in this study” [Participa&ari]). In the Responsibility first condition, the
three responsibility items appeared before thesthtgtude items.

Memory questionnaire. After completing the post-essay questionnaire i@pents
completed a memory questionnaire. The first 14 steffrthis questionnaire were exactly the
same as the pre-study online questionnaire — gaatits were instructed to think back to the
initial online survey, and answer the items as tthielyon the initial questionnaireThe
guestionnaire also included three forced-choiaasteOne item asked which type of essay the
participants had written (i.e., supporting or oppggshe tuition increase). The remaining two
items assessed participants’ memory for the instm¢hey received (i.e., randomly assigned vs.
free to choose [Instruction item]) and the stateintieey signed (i.e., randomly assigned vs.
voluntary choice [Statement item]: see Appendix H).

To ensure that any differences on these InstruetimhStatement memory items were the
product of dissonance-induced memory distortionraastcddifferences in the inherent

“memorability” of the high vs. low choice instructis, we conducted a pilot test using an
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independent sample of 60 undergraduates. Thegeipants ( = 30 in each group) received the
same instruction manipulation as presented abauteyére asked to write an essay opposing a
tuition increase (i.e., not a counterattitudinaagg. Participants then completed the same
memory items. The number of errors participantsach group made for both of the questions
was recorded. There was no difference in the nurmberemory errors between the two groups
for either the Instruction item (high choice: 6.671&w choice: 10%)y* (1,N = 60) = .22p =

.64, or the Statement item (high choice: 6.67%; thwice 13.3%)° (1,N = 60) = .74p = .39.
These results suggest that the two instructionsaddiffer in their inherent memorability.

Procedure. Two days prior to their scheduled laboratory sessiparticipants were
emailed a link to the online questionnaire. Pgpaaits then came to the laboratory in small
groups of 1 to 6 to complete the study. After adlleg consent and verifying that participants
had completed the online questionnaire, the exparier (who was blind to the study’s
hypotheses) read the first part of the instrucibeet to participants, explaining the purpose of
the study and the essay method being employedeXjerimenter then gave each participant the
instruction sheet, which contained the Choice maaijon, as well as a blank piece of paper on
which to write their essays, and a blank envelopghich to place their essays when finished.
Participants read their instruction sheet, sigmedstatement reinforcing the Choice
manipulation, wrote their essays, and sealed timetimeiir envelopes.

Afterward, experimenters collected participants’edlopes and gave them the post-essay
survey containing the Order manipulation. The expenter then handed participants the
memory survey, and called their attention to ttet flaat the instructions for the memory survey
asked that they recall their attitudes from ther@nsurvey. After participants completed the

final survey, the experimenter probed for suspicgave participants a written debriefing, and
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dismissed them. Finally, the experimenter exampagticipants’ essays to verify that they had
written the requested essay. Data from participahts did not write the requested essay were
discarded.
Results

Denial of responsibility. In Hypothesis 3b, we predicted that participantthe High
choice/Responsibility first condition would reptess perceived personal responsibility for
writing a counterattitudinal essay than those akiigh choice/Attitude first condition, and
comparable perceived personal responsibility taehin the Low choice conditions. To test this
prediction, we conducted a 2 (Choice) x 2 (OrdeANMDVA with the three responsibility items
(Argument, Written, and Participation items) asetggent variables. The analysis revealed a
significant multivariate effect of Choice, Wilks'= .894,F (3, 115) = 4.55p = .005,n* = .106
[.012, .202]. Follow-up univariate analyses revdamnificant main effects of Choice on the
Argument,F (1, 117) = 5.57p = .020,1° = .045 [.001, .137], and Written iten#s(1, 117) =
11.88,p = .001,7% = .092 [.017, .200]. Participants in high choiceditions reported
experiencing a greater degree of choice when degii argue in favor of a tuition increasé (
= 6.21,SD= 3.54), and feeling more responsible for whay thed written 1 = 8.02,SD = 2.78)
than those in the low choice conditions (Argumémt: 4.75,SD = 3.39; WrittenM = 6.02,SD
= 3.47). The univariate effect of Choice on papiits’ feelings of responsibility for having
participated in the study was not significani(1, 117) = 1.39p = .24,1° = .012 [.000, .077].
Neither the multivariate effect of Order, Wilks= .959,F (3, 115) = 1.64p = .19,n° = .041
[.000, .111], nor the predicted multivariate Choxc®rder interaction was significant, Wilks’
= .999,F (3, 115) = .02p = .995,»* = .001 [.000, .005]. We did not replicate the dénf

responsibility effect found by Gosling et al. (2006
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Dissonance effects on memories for initial attitude In Hypothesis 4a we predicted
that, because they reduced dissonance via atshitte participants in the High choice/Attitude
first condition would misremember their initial isdtles toward the tuition increase as more
favorable than those in all other conditions. Tsi this hypothesis we computed memory shift
indices for each of the three target tuition atlétitems (i.e., Raise, Benefit, and Strain items).
We subtracted participants’ initial attitudes (fréime online questionnaire) from participants’
memory questionnaire ratings. For the Raise aneéfeshift indices, positive values indicate
that participants misremembered their prior atésids more favorable toward a tuition increase,
whereas negative values indicate that participagsemembered their attitudes as less
favorable toward a tuition increase. Because tha&rSitem was worded in the opposite direction
from the other two items, negative values on thaek indicate participants misremembered
their attitudes in a more favorable direction, ve@er positive values indicate participants
misremembered their attitudes in a less favoraipéetbon.

We conducted a 2 (Choice) x 2 (Order) MANOVA witte three memory shift indices
as dependent variables. The analysis revealeddisgnt multivariate effect of Choice, Wilks’

A =.913,F (3, 115) = 3.65p = .02,n* = .087 [.003, .177]. Follow-up univariate analyses
revealed significant main effects of Choice onipgrants’ RaiseF (1, 117) = 7.07p = .01,n° =
.057 [.004, .153], and Benefit shift indic&s(1, 117) = 8.20p = .005,7% = .066 [.006, .165].
Participants in high choice conditions experienaepeater positive shift in memory for their
initial attitudes toward raising tuitiod = .96,SD= 1.73) and the perceived benefit of a tuition
increase = 1.79,SD = 2.59) than those in low choice conditions (Rae= -.31,SD =3.20;
Benefit:M = .33,SD = 3.53). The univariate effect of Choice on theiBtshift index was not

significant,F (1, 117) = .82p = .37,1° = .007 [.000, .065]. Neither the multivariate effef
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Order, Wilks'A = .991F (3, 115) = .36p = .78,n> = .009 [.000, .043], nor the predicted
multivariate Choice x Order interaction were sigraht, Wilks’A = .994F (3, 115) = .25p =
.86,1° = .007 [.000, .033].

We also computed memory shift indices for the 1&rfitems contained on the initial
and memory questionnaires to examine if particganemory distortion for their initial
attitudes was confined to the target attitudesndigg a tuition increase (i.e., dissonance-related
items), or generalized to greater satisfaction withool policies in general. We subtracted
students’ initial attitude ratings from their menesrof their responses and analyzed them using
a 2 (Choice) x 2 (Order) MANOVA. This analysis, hewer, failed to yield any significant
multivariate effectsks (11, 107) < 1.7ps > .09.

Dissonance effects on memories for experimental eaqpence.In Hypothesis 4b we
predicted that participants in the High choice/Resibility first condition would misremember
being presented with the Low choice instructiond signing the Low choice statement more
often than those in the High choice/Attitude firendition. We coded participants’ responses to
the two forced-choice memory items (Instruction &tatement items) as either correct or
incorrect and then entered these variables intaragphierarchical loglinear analyses with the
Choice and Order variables. lll-fitting paths wesenoved in a stepwise backward elimination
procedure to arrive at the simplest model that adesly fit the data

The first hierarchical loglinear analysis on thetfnction memory variable yielded one
significant path, with good model fit, Likelihoodtioy? (6, N = 121) = .46p = .98. A Choice x
Instruction interaction showed that participantshia high choice condition (40.4%) were
significantly more likely to misremember which ingttion they were given than participants in

the low choice condition (6.3%) (1, N = 121) = 20.23p < .001,¢ = .41 [.249, .547]. A second
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hierarchical loglinear analysis on the Statemennorg variable yielded one significant path,
with good model fit, Likelihood ratig? (6, N = 121) = 1.38p = .97. Participants were more
likely to accurately remember (86%) than misremen(bé%) the statement they signed,
irrespective of the experimental manipulations.

Mediation analyses.In Hypothesis 3a we predicted that participanthéeHigh
choice/Attitude first condition would reduce disaoge via attitude change and would shift their
attitudes to be more favorable toward the tuitimeréase than those in all other conditions (i.e.,
Choice x Order interactions on attitude-shift measy To examine this hypothesis we
computed shift indices for each of three targeatdaiitems (Raise, Benefit, and Strain items) to
measure the amount and direction of attitude shufard a tuition increase as a function of the
manipulated variables: We subtracted participantsal attitudes (from the online
guestionnaire) from their post-essay questionmatiags. For the Raise and Benefit shift
indices, positive values indicate a shift in attes to be more favorable toward the tuition
increase, whereas negative values indicate aislaftitudes to be less favorable toward the
tuition increase. Because the Strain item was wbnd¢he opposite direction from the other two
items, negative values on this index indicate & shittitudes in a more favorable direction,
whereas positive values indicate a shift of atesiah a less favorable direction.

We then conducted a series of hierarchical regrassnalyses to examine whether
dissonance-induced attitude shift mediated thecetfedissonance on memory distortion for
initial attitudes. First, the three attitude simitices from the test of Hypothesis 3a were
regressed on the Choice (0 = low, 1 = high) andeOf@d = responsibility first, 1 = attitude first)
manipulations, and their residualized interactienmt (see Cohen, 1978; Lance, 1988). Then, in

Block 1 of a separate set of regression analysegshtee memory distortion indices from the test
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of Hypothesis 4a were regressed on the manipukaad their residualized interaction term. In
Block 2, the three attitude-shift indices were atittethe model as predictors. These analyses are
summarized in Table 3, and Figure 2 displays a inamlgaining all significant paths.

Choice significantly predicted participants’ attiushift on two of the three indices
(Raise and Benefit). Participants who were ledeiele they chose to write the counter-
attitudinal essay shifted their attitudes to beerfavorable toward a tuition increase than those
who were forced to write the essay. Choice didsmntificantly predict scores on the Strain
index, possibly because some participants may faaleel to notice that it was worded in the
opposite direction. The Choice x Order interactenm did not significantly predict any attitude-
shift indices. Overall, the results of tests of Hijpesis 3a and 3b suggest that our dissonance
manipulation was successful. However, it appearscgzants in high choice conditions reduced
dissonance via attitude shift regardless of thee©Ondanipulation.

Consistent with previous analyses, Choice signitiggoredicted participants’ degree of
memory shift for their initial attitudes: Participta in high choice conditions (i.e., dissonance
conditions) were more likely to misremember thdiitades as being more favorable toward a
tuition increase on two of the three indices (Raisé Benefit) than participants in low choice
conditions. The analyses also indicated that ppeits’ memory shift was significantly
predicted by the corresponding attitude shift iteamsl the inclusion of these variables
significantly improved the explanatory power of leacodel. Additionally, the effects of the
Choice manipulation on the memory indices were ceduo nonsignificance when these

variables were included, suggesting that they ntediee effect of Choice on memory distortion.
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Table 2

Hierarchical Regression Mediator Analyses for thrediction of Distorted Memories for Initial Attited (Experiment 2)

58

Raise (M) Benefit (M) Strain (M)
Predictor Beta t df Beta t df Beta t df
Choice manipulation 240 2.69 117 .256 288 117 -.086 -.93 117
Order manipulation .085 .95 117 .084 .94 117 .021 22 117
Choice x Order -.056 -.62 117 -.025 -.28 117 .050 .55 117
(Block 1,R? change) (.067%) (.073%) (.01)
Choice manipulation .004 .08 114 -.004 -.06 114 -.074 1.22 114
Order manipulation .022 51 114 .067 1.15 114 .037 .65 114
Choice x Order .006 A3 114 -.030 -52 114 .006 .10 114
Raise (A) 785 14.02 114 124 1.67 114 120 1.63 114
Benefit (A) 148 259 114 .700 9.19 114 104 1.38 114
Strain (A) -.002 -.05 114 -.048 .81 114 .763 13.14 114
(Block 2,R? change) (.718%) (.546%) (.615%)

Note All ts in bold are significant @t< .

*p<.05

05. A = attitude shift index, M = memory shiftlex



Figure 2

Test of Attitude-shift Mediation Models (Experim2nt
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1.332 .755
Choice » Raise (A) » Raise (M)
2.199 116
Order Benefit (A) 587 » Benefit (M)
.785
Choice x Order Strain (A) »  Strain (M)

Note Unstandardized coefficients. Paths shown ardfsignt, p < .05. A = attitude shift index, M = memory shiftlex.



In order to directly test these mediator relatiopshwe used the procedure for estimating
indirect effects in simple and multiple mediationdels (Preacher & Haynes, 2004, 2008).
These analyses revealed that the indirect effédd@hoice on the Raise memory shift index
viathe Raise and Benefit attitude shift indicesenaoth significantgs < .008), whereas the
direct effect controlling for these mediators was significant b = .019,p = .94). Similarly, the
analysis revealed that the indirect effect of Chaa the Benefit memory shift index via the
Benefit attitude shift index was significaqt£ .001), whereas the direct effect controlling for
this mediator was not significartt € .039,p = .91). Contrary to Experiment 1, the results of
Experiment 2 suggest that dissonance-induced @gtithange mediates the effect of dissonance
on memory distortion.

Discussion

The goal of Experiment 2 was to establish the gditgiof the empirical link between
dissonance and memory distortion found in Experimfieand investigate the locus of the effect
by examining two distinct modes of dissonance rédacConsistent with classic dissonance
research, we found that participants who weredduaktieve they chose to write an essay
supporting a tuition increase (i.e., a counterattital essay) shifted their attitudes to be more
favorable toward a tuition increase than those whrce forced to write the essay. It is generally
accepted that dissonance-reduction is the mechahatndrives this attitude shift (see Harmon-
Jones & Harmon-Jones, 2007). The knowledge thatsays one thing but does another”
arouses dissonance. Shifting attitudes to be nmmsistent with one’s behavior effectively
reduces this dissonance. However, we failed taaatel the denial of responsibility route to
dissonance reduction found by Gosling et al. (20B@jticipants in high choice (i.e., dissonance)

conditions utilized the attitude-shift mode of disance reduction regardless of Order condition.
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The denial of responsibility mode of dissonanceicéidn may not be as robust as that of attitude
change.

We replicated the distorting effect of dissonanger@mory for initial attitudes.
Participants in high choice conditions misremembéneir initial attitudes as being more
favorable toward a tuition increase (on two of e critical items) than participants in low
choice conditions. These results from Experimeat@and on the previous results in two ways.
First, we found that dissonance-induced memorydish was confined to those attitude items
relevant to their experimental experience (i.eitimg a counterattitudinal essay supporting a
tuition increase). Participants in high choice doads misremembered their initial attitudes for
the critical tuition items, but none of the othehgol policy items. This suggests that the
memory distortion observed in these experiments ict, due to dissonance reduction, and not
simply a tendency to look back fondly on one’s dieeis and behaviors. Second, by assessing
dissonance reduction on dimensions comparableogethssessing memory distortion, we found
that dissonance-induced memory distortion is medidaty participants’ dissonance-induced
attitude shift. These results suggest that padidig distorted memories are informed by their
dissonance-reduced attitudes.

We expected the mode by which participants reddeebnance to influence the nature
of their distorted memories. Specifically, we expéchat those who shifted their attitudes
would misremember their initial attitudes, and #hago denied responsibility would
misremember the experimental instruction as leatheg less choice to engage in the
counterattitudinal behavior than they were actugiiyen. Because we were unable to replicate
the denial of responsibility mode of dissonanceaiotidn, we could not cleanly test this

prediction. However, one finding suggests thatatissice-induced memory distortion may not
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be wholly confined by the mode of dissonance rado@mployed. Participants in high choice
conditions tended to reduce dissonance via attshde but in addition to reporting distorted
memories for their initial attitudes, they were fiaore likely to misremember their experimental
instruction than those in low choice conditions é#fiect that was only expected among those
who reduced dissonance via denial of responsihilitys unclear why this effect emerged for
the Instruction item and not the Statement itemer@N, however, this effect may suggest that
dissonance reduction can distort memories for naoseaspects that are relevant to one’s initial
dissonance experience. Additional research emplogtrccessful manipulations of numerous
modes to dissonance reduction in the same paradigeeded to further examine this

possibility.
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CHAPTER 7: GENERAL DISCUSSION

The results of the present studies supported omergehypothesis derived from an
integration of Conway’s (2005) SMS and Festingét357) cognitive dissonance theory,
namely that cognitive dissonance reduction cardyigmory distortion. According to the SMS,
encoding and retrieval processes are controlletthédyvorking self, a concept that is driven by a
need for coherence among goal- and self-relevémtnration. Because the real world is messy,
however, the working self routinely shapes andodistmemorial information in accordance with
its need for coherence (Conway et al., 2004). meed for coherence in the SMS is tantamount
to the need for cognitive consistency among cogmétiposited in dissonance theory. As a result,
the same inconsistency that yields dissonance tiedua Festinger’'s model could yield
memory distortion in the SMS. The primary contribatof the present studies is that they are
the first to demonstrate an empirical link betweegnitive dissonance and memory distortion.
From this perspective, the memory distortion obsenwn the present studies occurred because
the drive for consistency that caused participagitssonance reduction (i.e., spread of
alternatives in Experiment 1, attitude shift in Eiment 2) also distorted dissonance-relevant
memorial information (i.e., experience of the wlitilecision in Experiment 1, initial attitudes
and experimental instructions in Experiment 2).
Alternative Explanations for Dissonance Effects

Cognitive dissonance theory is one of the oldedtraost influential theories in social
psychology (Harmon-Jones et al., 2009). Howevemerous alternative theoretical
interpretations of dissonance effects have appearedthe decades. For example, Bem (1965)
posited in his self-perception theory that whatesgppd to be dissonance-induced attitude

changes were actually the product of non-motivatiocrognitive forces. He argued that it was
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not aversive anxiety or discomfort that produceiuate change, but merely the recognition that
one’s behavior reflects onesie attitudes: “I chose to write an essay favoringiidn increase,
so | must actually have a positive attitude towaatdition increase.” Tedeschi, Schlenker, and
Bonoma (1971) argued that what were regarded asmasice-induced phenomena were really
the product of impression-management concerns. i$hattitude-shift or effort justification
effects merely reflect people’s desire to mainfasitive images among their social audience
(e.g., the experimenter), rather than a drive doice aversive arousal. To the extent that
alternative explanations account for primary dissme phenomena, secondary effects on
memory distortion cannot be considered the prodiidissonance processes.

Research directly testing these alternative exgtians has generally yielded results
favorable to the original dissonance theory (seertga-Jones, 2000b). Typical dissonance
manipulations and their resulting behaviors inflceeparticipants’ affective states: Negative
affect increases during the manipulation of diseoraand decreases after self-reported attitude
change occurs (e.g., Elliot & Devine, 1994, Harndones, 2000c). The motivational nature of
dissonance arousal and reduction has been recamtfiymed in tests of the action-based model
of dissonance (e.g., C. Harmon-Jones et al., 2B1Harmon-Jones et al., 2009). Contrary to
Bem’s (1965), Tedeschi et al.’s (1971), and othaltgrnative explanations, overall the literature
suggests that dissonance (i.e., aversive arougat&ud, motivated, self-focused cognition) does
indeed underlie these effects. Therefore, althaugldid not include all the necessary control
conditions and items to rule out these alternagix@anations in our experiments, we are

confident that cognitive dissonance is the meclmaunigt is driving the observed effects.
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Limitations

Although successful in demonstrating that dissoaaran yield memory distortion, our
experiments did suffer some limitations. In Expesnnl, we opted to have participants choose
from among smart phones because we believed theldwe of greater value and more familiar
to our participant pool than small kitchen andadfproducts (as used in the original study:
Brehm, 1956). Additionally, using a single claspodduct enabled us to assess memory spread
for both options’ characteristics using common mstfe.g., minutes of battery life, processor
speed). However, such specifications are diffitutemember (Alba et al., 1991) and the tests of
dissonance effects on memory distortion for th@seifications were stymied by small sample
sizes. As suggested above, it is possible thagadaample size would have enabled us to detect
this effect. Future researchers should take caasgess dissonance-induced memory distortion
using items that yield responses from most orfgblaoticipants, while protecting against test-
induced artifacts in responding (e.g., acquiescdoueered response criteria).

One of the goals of Experiment 2 was to examineg the mode of dissonance reduction
might influence the types of memories that becorm®mded. However, participants did not use
the denial of responsibility mode of dissonanceaiotidn that was afforded to them and, as a
result, we could not cleanly examine the locusisga@hance effects on memory. The denial of
responsibility mode of dissonance reduction istiedty young in the literature (Gosling et al.,
2006) and may not be as robust as some of the otbées (e.g., effort justification,
trivialization). Future research should pit morst&blished” and robust modes of dissonance
reduction against each other and assess memaoigs mlode-specific dimensions to more

strongly test this possibility.
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Directions for Future Research

The present studies have rather clearly demondtti#d cognitive dissonance can yield
memory distortion in certain circumstances. Thistdbution, however, is merely the first step
in what can become a very large body of literatBeeral follow-up issues deserve research
attention.

Replication. First and foremost, research attention shoulddvetgd toward establishing
that the current findings are valid, robust, andagalizable. Conceptual replications of these
effects using other established dissonance paradigm., effort justification: Aronson & Mills,
1959) and associated memory tests would furtheodstrate our findings reflect a general
effect of dissonance on memory, and are not spdaifihe paradigms we used (Meiser, 2011).
Additionally, it is important that direct replicatis of the present studies be conducted. Whereas
inconsistent results from conceptual replicatiomsl@ be attributed to myriad differences in
content, procedure, and measures, evidence frarotdeplications of the present results will
speak to whether our effects are robust and vaéd Paschler & Harris, 2012).

Mechanism of memory distortion. The SMS allows for two potential routes to memory
distortion: The working self's drive coherence @bahcode salient but distorted, dissonance-
reduced interpretations at the time of a particalaerience, or the drive for coherence could
distort memorial information at retrieval. Althougte present studies were not designed to
address this issue, some evidence from Experimsapgorts the latter route. The effect of
Choice on memory distortion indices (Raise and Bgneas completely mediated by
participants’ degree of attitude shift on the cep@nding indices. Additionally, the memory
index that Choice did not affect (Strain) was samyl and strongly predicted by participants’

attitude shift on the corresponding index. Theselte may suggest that participants used their
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current attitudes to inform their memories of hdwyt had initially responded to the survey, two
days prior. Dissonance caused a shift in parti¢gattitudes (on two of the indices), which
were then used in the same way as their “un-shiiittdudes to construct memories. This
mechanism seems consistent with how memories preatly constructed (i.e., guided by
schema and expectations: Davis & Loftus, 2009)yghcadditional research directly testing
these mechanisms is necessary.

The task of discerning which mechanism accountglifsonance-induced memory
distortion appears to be an introspective task,tbaebehavioral measures might be unlikely to
adequately assess. However, a neuropsychologipedagh may prove fruitful (Amodio &
Harmon-Jones, 2012). The action-based model obulzsxce relates dissonance arousal and
reduction processes to those of conflict monitoand resolution, processes that are associated
with activation in specific areas of the brain (Fi@n-Jones, 2004). As predicted by the model,
Amodio et al. (2004) and van Veen et al. (2007 ntbthat dissonance arousal was associated
with activation in the anterior cingulate cortextidugh no published research has directly
examined it, the model predicts that dissonanceatezh should be associated with activation in
left prefrontal cortex (see Amodio et al., 2007y.tBis reasoning, the differential activation of
these two brain areas during encoding (i.e., duisgonance reduction) and at retrieval may
indicate which mechanism underlies dissonance-iediusemory distortion. One should observe
activation in the anterior cingulate cortex durthg arousal of dissonance, followed by
activation in the left prefrontal cortex when disance has been reduced. If distortion occurs at
encoding, these areas should not be activatedregvad, because the retrieved memories would
no longer be dissonant, and should not activatedhéict monitoring and resolution areas of

the brain. If memory distortion occurs at retrieVawever, both of these areas of the brain
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should show activation, as the relevant informati@omponents would re-activate dissonance
and require resolution. The addition of a memorggahto the methods employed by Amodio et
al. (2004) or Harmon-Jones et al. (2008) may béuligeinvestigating these issues.

Moderators of the effect of dissonance on memoryistortion. It is possible that
situational variables determine the extent to wididsonance can yield memory distortion.
Conway et al. (2004) proposed the notion of adaptoherence for the SMS: There is an
optimal level of retention for each experience thakimizes the reliance on coherence vs.
correspondence and, consequently, fithess andvalirfinat is, the degree to which an
individual seeks to maintain an accurate and dstaibgnitive representation of an event differs
according to the relevance and importance of tlemtefe.g., how relevant it is to overarching
goals or the conceptual self). It is possible Hitiations that require greater detail (perhaps
those that are more closely related to goals) neaikbly to be driven more by issues of
correspondence. As a result, these memories megftdierely immune to dissonance-induced
distortion. Conversely, situations that requiresldstail (perhaps those that are more closely
related to the conceptual self) may be more likkelge driven by issues of coherence: Memories
for dissonance-inducing events in domains reletattie self-concept, then, may be relatively
more likely to produce false memories than thosgoal-relevant domains.

People largely consider their own actions to beflection of who they are (see Stone &
Cooper, 2001). Therefore, a particular event maykaneously be goal- and self-relevant. It is
likely, then, that the same events can be congideoen either a goal- or self-relevant mindset
(cf. approach- vs. avoidance-mindset in dissonaadection: C. Harmon-Jones et al., 2011). For
example, one can think about an event (e.g., chgashich college to go to) from the

perspective of goal-relevant demands at the tintbaifsituation (e.g., financial aid, cost of
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living), or one can consider the same event intlgjlpost-decision, self-relevant factors (e.g.,
experiences at one’s chosen school, current caegectory). The mindset in which one
considers the initial event will likely influencled memories one constructs for that event (e.g.,
retrospective judgments of how pleased one wastivéldecision at the time). Manipulation of
this mindset in the context of studies similar twmsomay moderate whether dissonance-induced
memory distortion occurs. Indeed, this may be eason that we were able to detect such strong
dissonance effects on memory for attitudes in Bxpants 1 and 2, but had difficulty detecting
distorting effects of dissonance on memories fanghspecifications in Experiment 1. Attitudes
may be more closely aligned to a self-relevant m@tdwhereas characteristics of decision
options may be more closely related to a goal-tikeemindset.

Theoretical integration. The notion that dissonance may distort memoriesisiew.
Psychologists have speculated about the possifolitgecades (e.g., Bem & McConnell 1970;
Neumann & Baumeister, 1996). Though others havesitigated closely related effects (e.g.,
Goethals & Reckman, 1973; Mcintyre et al., 2004efLord, & Brady, 2012; Sharot, Fleming,
Yu, Koster, & Dolan, 2012), our studies represéetfirst attempt to directly and empirically
demonstrate that the two phenomena are linked r&s®n that this issue, though talked about,
has never been investigated may be the lack aftagriated theoretical perspective on motivated
social cognition and memory. The present studieg \gaided by an integration of two unrelated
models that appeared to be based on identicahdriarces (i.e., coherence in the SMS, and
cognitive consistency in dissonance theory). Thoughresults are merely a starting point, they
suggest that, with additional research identifytimg/ locus and boundaries of the effect of
dissonance on memory distortion, a theoreticagnatiton of memory and motivated cognition

may be appropriate. Such a model would likely befulsn organizing what we know about
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related motivational processes, as well as progitiistable hypotheses to guide the
development of future research.
Conclusion

The current experiments have established an erapiim& between cognitive dissonance
and memory distortion. Additionally, our integrafeerspective of the SMS and dissonance
theory has produced numerous testable hypotheggsde follow-up empirical research and
theory construction. Although the results repotiede cannot directly speak to the mechanisms
that accounted for Paul Ingram’s memory distortiwor, the false memories and confessions that
resulted in dozens of wrongful convictions, theyyrfam the basis for the development of a
theoretical model of memory and motivated socignitoon that may eventually account for the

human capacity to develop rich false memoriestoneile cognitive inconsistencies.
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Example Product Profile
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MS

MARKETING SOLUTIONS
INTERNATIONAL

Product Profile
PHONE A

Specifications: Typical Range:

- 10 megapixel front camera (with flash) 1.3 — 10X

- Supports 24 languages 12 — 25 languages
- Up to 630 min of battery life (during regular gsa 270 — 630 min

- Holds up to 4500 songs 1500 — 5000 songs
- Holds approximately 148 apps 75 — 148 apps

- 1.5 GHz processor 4 —-1.5GHz

- Micro SD card compatible

- 4G connectivity/download speeds

- Tools: Calendar, Calculator, Flashlight, Contd&ask-up Assistant
- Features: GPS, Bluetooth, Mobile Hotspot, Syrnpabée

How would you rate the overallquality of this cell phone?

Verylow 1 2 3 4 5 6 7 8 Very high
quality quality

(o]

How would you rate the overallvalue of this cell phone?

Verylow 1 2 3 4 5 6 7 8 9 Very high
value value

How attractive is this cell phone?

Notatall 1 2 3 4 5 6 7 8 Very
attractive attraet

©

How desirable s this cell phone?

Notatall 1 2 3 4 5 6 7 8 9 Very
desirable dedieab
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Appendix B

Cell Phone Use Survey
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MARKETING SOLUTIONS
INTERNATIONAL

DEMOGRAPHICS AND CELL PHONE USE SURVEY

Please help us understand you better by answeffgg guestions...

Sex Male

Age: years

Year in School

Female

First year

Second year

Third year

Fourth year

Ethnicity :

Fifth year or beyond

East Asian

Black/African-American

Hispanic/Latino/a

Middle-eastern

South Asian

White/Caucasian

Do you have children?

If so, how many?

Other Please specify:

Yes

No
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Do you currently own a cell phone(s)? Yes No
If not, do you share one with a friend or familgmber? Yes No
If so, how many do you own?

If you do not own or use a cell phone, please skip to page XX

CELL PHONE USE

Please list the Brand and Model (if known) of eachkell phone you use:

Approximately how many minutes a month do you spendsing your cell phone to make phone calls?
hrs.

Approximately how many text messages do you senddamaday? text messages

For therest of this questionnaire, please answer the questions with regard to the cell phone you use
MOST FREQUENTLY

What features does your phone have(theck all that apply)

Camera _____Video
______Voice/Sound Recorder _______ HTML Web Brawse
_______GPS/Navigation ______ Social Networkirggpdss
___ Games _______Mobile Hotspot
_____Music Player ______ Email/Mobile Email
______ Global Calling ______Removable Memory
_ Wi-Fi _______Mobile Instant Messaging
_______Touch Screen ____ QWERTY Keyboard

Contacts Back-up Service Bluetooth



For what purposes to you typically use your cell pbne?(check all that apply)

Entertainment Long-distance calling
Keeping in touch with friends/family edrired for job (e.g., delivery)
Shopping/Ordering Products Otheagelespecify below)

Please rate how often you use your cell phone to(please circle one for each item)

Almost never  Infrequently Sometimes  Frequently tA# time

Check email 1 2 3 4 5
Take pictures 1 2 3 4 5
Take video 1 2 3 4 5
Browse the web 1 2 3 4 5
Download music 1 2 3 4 5
Download applications 1 2 3 4 5
Get directions 1 2 3 4 5
Stream videos/music 1 2 3 4 5
Play games 1 2 3 4 5
Use social networking services 1 2 3 4 5
Send instant messages 1 2 3 4 5
Electronic banking 1 2 3 4 5

How satisfied are you with your current cell phoneqplease circle one)

Very 1 2 3 4 5 6 7 8 9 Very
unsatisfied satisfied
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What do you wish was better about your cell phone?

Do you plan on purchasing a cell phone in the neduture? Yes No

If so, what Brand(s), Model(s), if known?

CELL PHONE SERVICE

Who is/are your cell phone service provider(s)?check all that apply)

AT&T Boost Mobile
Cricket Sprint
T-Mobile Verizon

Other (please specify below)

Which type of cell phone plan(s) do you currently hve?(check all that apply)
Single line (contract) Prepaid (ootiact)

Family plan/multiple lines (contract) Other (please specify below)

Do you have a data plan for your cell phone? Yes No



Approximately how much does your cell phone cost penonth? (check one for each phone)

less than $10

_ $11-$30
_ $31-$50
_ $51-$70
_ $71-$90

more than $90
How satisfied are you with your current cell phoneservice?(please circle one)
Very 1 2 3 4 5 6 7 8

unsatisfied

What do you wish was better about your cell phoneesvice?

Very
satisfied

GENERAL QUESTIONS

Approximately how many hours per week do you spend...

watching TV? __ hrs.
reading newspapers/magazines? ___ hrs.
listening to the radio? __ hrs.
on the Internet? hrs.

Where do you typically see the most cell phone adisements?

TV Internet
Radio Newspaper/magazines
Billboards Bus/subway/train

Other (please specify below)
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What three things would you consider most important when purbasing a cell phone?please mark with a 1, 2,
and 3)

____ Reception ______Appearance/Color
_____ Ease of Use/Display ____ Performance, @pped)
______Memory Storage Availability ______ Music @hjities

_____ Connectivity (e.g., Bluetooth) ______ Canteapabilities
___ Price ______Video Capabilities
______ Battery Life ______ Gaming Capabilities
_____ Durability ______ Other (please specdiohy)

How knowledgeable would you say you are about cgdhones?

Not very 1 2 3 4 5 6 7 8 9 Very
knowledgeable knadgeable
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Appendix C

Example Consumer Review

80



MS

MARKETING SOLUTIONS
INTERNATIONAL

Consumer Review
PHONE A

“Overall, [Phone A] is a goodhone. It's very easy to use and fits nicely inmayd(+)*. It's a

little awkward to hold up to my head when actuatigking phone calls, thougk). The battery

life is actually much longer than advertized mdsihe time when I'm using it to make calls or
send text messagés), but it goes down a lot when using apps or brogvdie wel(—). It has
some trouble accessing web pages with a lot ofipgstor Flash-based pages — it just takes a bit
longer than I'd like(-). For other websites with a mobile version, itghlining fast(+).”

From this consumer review, what strikes you as partularly good about this phone?

From this consumer review, what strikes you as partularly bad about this phone?

*(+) denotes a positive sentence; (-) denotes ativegsentence. These symbols were omitted
from the experimental materials.
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Appendix D

Example Post-review Rating Form
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MS

MARKETING SOLUTIONS
INTERNATIONAL

Post-Review Rating
PHONE A

How would you rate the overallquality of this cell phone?
Verylow 1 2 3 4 5 6 7 8
quality
How would you rate the overallvalue of this cell phone?

Very low 1 2 3 4 5 6 7 8
value

How attractive is this cell phone?

Not at all 1 2 3 4 5 6 7 8
attractive

How desirable s this cell phone?

Not at all 1 2 3 4 5 6 7 8
desirable

Very high
quality

Very high
value

Very
rattive

Very
icesle
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Appendix E

Example Memory Form
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MS

MARKETING SOLUTIONS
INTERNATIONAL

Phone Specification Memory Form

PHONE A
Specification Typical Range Response Can’t Recall
Megapixels fomaincamera 1.3 - 10.2 Mpx
Mpx|
*Megapixels forfront camera 1.3 -10.2 Mpx
Mpx
Languages supported 12 -25
Minutes of battery liferegularusage) | 270 — 630 min
Min
*Minutes of battery life fweb browsiny| 200 — 560 min
Min
Average number of songs stored 1500 - 5000
Average number of applications stored 75 — 148
*Usable memory 16 — 64 GB
GB
Processor speed 4 —-1.5GHz
GHz
*Maximum download speed 486 — 3505 Kbpg
Kbps
* Maximum microSD card size 1-128GB
GB

* denotes items specifications that were not inethdn the Product Profile.
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Pre-study Online Questionnaire
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Sex Male Female

Age: years
Year in School First year

Second year

Third year

Fourth year

Fifth year or beyond
Ethnicity : East Asian

______ Black/African-American
_______Hispanic/Latino/a
_____Middle-eastern
_______South Asian
______White/Caucasian

Other

INSTRUCTIONS: Please rate your agreement with thedllowing statements using the
provided scales.

1. Students should be required to register forrlidare credit hours to be considered full-time
students.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree

2. Students’ lab/technology fees are determineatyfai

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree
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4

(o]

©

. | benefit from the lab/technology fees.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree

. Campus security is effective at minimizing criatelohn Jay.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree

. The new building is a worthwhile investment.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree

. The new building will benefit me as a John Jagent.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree

. Tuition should be raised by 10% for the upconsolgool year.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree

. A 10% increase in tuition would ultimately behefe as a John Jay student.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree

. A 10% increase in tuition places too much stoainme as a John Jay student.

1 2 3 4 5 6 7 8 9 10 11
Strongly Strongly
disagree agree
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10. John Jay’s disciplinary procedures for acadehsiconesty are fair.

1 2 3 4 5 6 7 8 9 10
Strongly
disagree

11. Students should be allowed to take refereno&doutside of the library.

1 2 3 4 5 6 7 8 9 10
Strongly
disagree

12. Items sold in the cafeteria are priced fairly.

1 2 3 4 5 6 7 8 9 10
Strongly
disagree

13. John Jay facilities are kept clean.

1 2 3 4 5 6 7 8 9 10
Strongly
disagree

14. Overall, | am satisfied with my experience doln Jay student.

1 2 3 4 5 6 7 8 9 10
Strongly
disagree

11
Strongly
agree

11
Strongly
agree

11
Strongly
agree

11
Strongly
agree

11
Strongly
agree
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Instructions and Choice Manipulation

90



Attitudes About School Policies

Today you will be participating in a study for tReorities Committee, an organization that
oversees, evaluates, and implements various splatioles at John Jay College. The Priorities
Committee sponsors research in the psychology tlepat at John Jay and, in exchange for
these funds, the Priorities Committee occasioresks the department to collect data for it (e.g.,
conduct surveys).

The Priorities Committee is currently consideritngueging several college policies. One policy
they are considering iacreasing tuition by 10% for the upcoming acadeysiar, and they are
interested in assessing students’ opinions abeusgue. Students’ opinions are being collected
by using an essay technique, which involves hawidiyidual students write essays containing
strong and forceful arguments in support of one sitthe issue (i.e., either for the tuition
increase, or against it). These essays will betsdiie Priorities Committee, who will consider
students’ opinions before making the decision alpmareasing tuition for the upcoming
academic year.

[Low Choice] Instructions:
The Priorities Committee has finished collectingdeints’ arguments against the tuition increase
and is now ready to collect argumeimtgavor ofthe tuition increase. In order to finish the study
and provide the committee with their data, partiaifs are beingandomly assignedto write
that tuitionshouldbe increased for the upcoming academic year.
Please write a short statement saying why tuitimukl be increased by 10% for the upcoming
academic year. After you have written your stategnaace it in the enclosed envelope and seal
it. The experimenter will collect your sealed ey and deliver it to the Priorities Committee.
Please read and sign the following statement ttirmas your participation in this study.

I understand that | have been randomly assigned twrite a statement arguing in favor of a
10% tuition increase for the upcoming academic year

Signature: Date:
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[High Choice] Instructions:
The Priorities Committee has finished collectingdeints’ arguments against the tuition increase
and is now ready to collect argumeimtgavor ofthe tuition increase. Writing a statement in
favor of the tuition increase is your choice, aodhpletely voluntary.
Please write a short statement saying why tuitfmukl be increased by 10% for the upcoming
academic year. After you have written your stateimaace it in the enclosed envelope and seal
it. The experimenter will collect your sealed emmpe and deliver it to the Priorities Committee.
Please read and sign the following statement ttiroas your participation in this study.

I understand that | have voluntarily chosen to write a statement arguing in favor of a 10%
tuition increase for the upcoming academic year.

Signature: Date:
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Appendix H

Forced Choice Memory Items
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Think back to when the experimenter told you abouthe essay portion of this study.
Which type of essay did you write? (Circle one)

Essay supporting a tuition increase Essay oppgastuition increase

What instructions were you given regarding whickagsyou wrote? (Circle one)

The instructions said | was randomly The instructions said | was free
assigned to write this type of essay to choose to write this type of essay

What did the statement you signed say regardingsbay you wrote? (Circle one)

The statement said | was randomly The statement said | voluntarily
assigned to write this type of essay chose to write this type of essay
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