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Although a burgeoning literature has shown that practice effects and socially shared retrieval-induced
forgetting can reshape the memories of speakers and listeners involved in a conversation, it has generally
failed to examine whether such effects can propagate through a sequence of conversational interactions.
This lacuna is unfortunate, since sequences of social interactions are more common than single, isolated
ones. The present research explores how people exposed to attitudinally biased selective practice
propagate the practice and forgetting effects into subsequent conversations with attitudinally similar and
dissimilar others and, through these conversations, affect subsequent acts of remembering. The research
establishes that the propagation of retrieval-induced forgetting and practice effects is transitive. It also
determines when attitude influences propagation. These findings are discussed in the context of the
formation of collective memories.
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In the past few years, there has been a burgeoning investigation
of the way social—in particular, conversational—interactions
shape memory. Although researchers have studied a range of
topics (Hirst & Echterhoff, 2011), one area has remained relatively
neglected: the propagation of memory through a sequence of social
exchanges. Research to date has concentrated mainly on the effect
of a single social interaction on memory. The effect of social
interactions on memory is rarely so confined, however. John may
talk to Mary and Peter separately about the election party last
night, but the discussion does not end there. Peter and Mary may
subsequently talk to each other. This subsequent conversation
could amplify or negate the effect John had on Peter’s and Mary’s
memory.

Here we address two unexplored issues about propagation. First,
we examine the spread of mnemonic influence. The current liter-
ature on the social aspects of memory only indicates that John
should separately influence the memories of Mary and Peter (see
Hirst & Manier, 2008, for a review). Will his influence propagate
into the conversation between Mary and Peter and subsequently
produce a stronger effect on their postconversational memories?
Two possibilities present themselves. First, John’s postconversa-
tional influence may be transitive. In this case, if his initial influ-

ence on Mary and Peter propagates into their conversation then, it
should, in turn, influence their postconversational memories; if his
initial influence fails to propagate into the conversation, then it
should, in turn, have little or no influence on their postconversa-
tional memories. Alternatively, the principle of transitivity may
not hold, and what happens in the conversation between Mary and
Peter may have no bearing on John’s ultimate influence. This
second possibility could occur, for instance, if John’s initial influ-
ence on Mary and Peter was extremely strong, making it imper-
vious to what happened in the conversation. The current literature
provides little basis for deciding between these possibilities. It is
important to explore this issue if we are to understand the condi-
tions under which one person might have a sustaining influence on
a network of connecting and, critically, interacting individuals.

The second issue examines whether attitudes moderate the prop-
agation of mnemonic influences. The example of John, Mary, and
Peter highlights this issue. The party was about an election. Will
John be able to influence the memories of Mary and Peter if they
have different attitudes than he does toward the election? More-
over, will the attitudes of Mary and Peter matter when considering
the propagation of John’s mnemonic influence into the conversa-
tion? That is, will propagation be more or less likely if Mary and
Peter shared the same attitude—or have different attitudes? Again,
there is little research to guide an answer to these questions. We
decided to include attitude as a variable in the present study
because, in most cases of remembering, participants approach the
to-be-remembered material with an already present attitude toward
it.

In the present study, we focus on two ways one person in a
social interaction can influence the memory of another: through
practice effects and through retrieval-induced forgetting (RIF; see
Hirst & Echterhoff, 2011, for a more thorough discussion of social
influences on memory). We are interested in the propagation of
practice effects and RIF through a small sequence of social inter-
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actions and the way in which attitudes moderate this propagation.
We focus on what might be viewed as retrieval effects as a source
of social influence because in one form or another, they can have
memory-altering consequences in almost every conversation.

Retrieval Effects: Strengthening Versus Forgetting

There is little doubt that in most cases, when a speaker remem-
bers, her memory is strengthened. After all, retrieval is the “key to
long-term retention” (Karpicke & Roediger, 2007, p. 151). Simi-
larly, if listeners already possess a similar memory, it is also
strengthened (Brown, Coman, & Hirst, 2009; Cuc, Koppel, &
Hirst, 2007; Wittenbaum & Stasser, 1998). In one of the few
studies that have examined the propagation of practice effects,
Blumen and Rajaram (2008) showed that practice effects observed
at the beginning of a short sequence of social interactions propa-
gate through to the end of the sequence.

Apart from strengthening a preexisting memory, retrieval can
also induce forgetting. When an individual selectively recalls
previously studied material, she is more likely to forget the un-
mentioned but related memories than the unmentioned but unre-
lated memories. This phenomenon is known as retrieval-induced
forgetting (RIF). In the standard RIF experiment, participants
study category–exemplar pairs, such as animal–cat, animal–dog,
vegetable–broccoli, and vegetable–pea. They then receive selec-
tive retrieval practice by completing cued words for some pairs
(animal–d__) but not for other related pairs (animal–cat) or whole
categories of pairs (e.g., all the vegetable pairs). This design
establishes three types of retrieval-practice items: practiced items
(Rp!; e.g., animal–dog), unpracticed items related to practiced
items (Rp"; e.g., animal–cat), and unpracticed items unrelated to
practiced items (Nrp; e.g., all the vegetable pairs). A practice effect
is present if, in a subsequent recall test, Rp! items are remem-
bered better than Nrp items, whereas induced forgetting occurs
when Nrp items are remembered better than Rp" items (for a
review, see Anderson & Levy, 2009).

According to the most widely accepted theory of RIF (Anderson
& Levy, 2007; cf. Camp, Pecher, & Schmidt, 2007; Racsmány &
Conway, 2006), when people attempt to retrieve a specific mem-
ory, related memories compete for activation; to ensure that the
desired memory comes to mind, the competing memories must be
inhibited. This inhibition can linger over time and become evident
in subsequent memory tests, producing the telltale RIF pattern.
Under specific conditions, such as ample retrieval time, facilitation
instead of induced forgetting can be found (Chan, McDermott, &
Roediger, 2006). However, in many increasingly understood cir-
cumstances, researchers have shown RIF to be a robust phenom-
enon (Anderson & Levy, 2009; Chan, 2009).

As this discussion suggests, practice effects and retrieval-
induced forgetting may involve different mechanisms. For in-
stance, practice effects may involve the strengthening of a mem-
ory, whereas RIF may involve the inhibition of a memory. Thus,
increased study alone does not lead to an increased level of RIF
impairment (Anderson, Bjork, & Bjork, 2000). For RIF to occur,
selective retrieval is necessary. Recently, Storm, Bjork, Bjork, and
Nestojko (2006) found RIF without an accompanying practice
effect, indicating that the simple attempt to retrieve the target item
triggers the response competition associated with RIF.

RIF is relevant to the effects of social interaction on memory
because it can occur not only for a speaker in a conversation—the
person overtly remembering—but also for listeners (Cuc et al.,
2007). In one experiment, for instance, Cuc et al. (2007) asked
participants to study a story constructed on an episode–events
structure similar to the category–exemplars structure used by
Anderson et al. (1994). After studying the story, they were asked
to jointly recount it. This recollection results in selective practice
of some events from only some episodes and thus creates the
retrieval practice pattern observed in standard RIF experiments. A
final individual recall test followed. The experimenters transcribed
the joint recounting and coded it so that they could classify Rp!,
Rp", or Nrp items for each participant and, for the Rp! and Rp"
items, whether the participant served as a speaker or a listener
when the relevant memory was mentioned. To employ their ter-
minology, Cuc et al. found within-individual retrieval-induced
forgetting (WI-RIF) for speakers and socially shared retrieval-
induced forgetting for listeners (SS-RIF).

According to Cuc et al. (2007), SS-RIF arises because listeners
concurrently but covertly remember along with speakers. Conse-
quently, listeners are essentially in the same retrieval state as the
speakers and should manifest the same pattern of induced forget-
ting as the speakers. Cuc et al. argued that SS-RIF involves
concurrent remembering because they found that the presence of
SS-RIF depends on the way the listener monitors the speaker.
SS-RIF emerges when listeners monitor for accuracy but not when
they monitor for the fluidity of the speaker’s response. Such
monitoring differences would not be expected if SS-RIF arose
solely because of interference from the output of the speaker. This
alternative posits that what the speaker says interferes with related
memories that are left unmentioned in the conversation. Monitor-
ing instructions should produce similar levels of SS-RIF if it is just
a matter of the output of the speaker.

Whatever the explanation for SS-RIF, recent research has shown
that the effect can be found for a wide variety of material, includ-
ing schema relevant and irrelevant information (Stone, Barnier,
Sutton, & Hirst, 2010), autobiographical memories (Stone et al.,
2010), and emotional and highly rehearsed memories (A. Coman,
Manier, & Hirst, 2009). It can even occur if speaker and listener
share not the same but similar pasts (A. Coman, Manier, & Hirst,
2009). At present, there have been no studies that systematically
track RIF through a sequence of social interactions.

Attitudes and Memory

As argued above, individuals involved in a conversation usually
approach it with specific attitudes toward the topic at hand. Do
these attitudes moderate the influence of social interactions on
memory? Moreover, will these resulting mnemonic consequences,
such as practice effects or RIF, produce a change in attitude?

According to the congeniality effect, attitudinal selectivity bi-
ases people’s memory in favor of information that they agree with.
This bias is explained as a strategy to defend against uncongenial
information (Levine & Murphy, 1943). One would expect, then,
that when the practiced item is consistent with the attitude of a
conversational participant, practice effects should increase. When
it is inconsistent, practice effects should decrease. Along the same
lines, if unmentioned items are consistent with the attitude of the
conversational participant, RIF should decrease, because it is more
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likely that the unmentioned, attitude-consistent information will
come to mind. If, however, the unmentioned items are inconsistent
with the attitude of the participant, they may be easier to inhibit
and produce greater RIF. In other words, on the basis of the
congeniality effect, attitude might influence the level of both
practice effects and RIF.

On the other hand, subsequent research on the congeniality
effect, including a meta-analysis, has indicated that people not
only expose themselves to incongruous information but often
attend to it, encode it, and successfully recall it (Eagly, Kulesa,
Chen, & Chaiken, 2001). Thus, there may be no reason for practice
effects and RIF to vary systematically with the attitude consistency
of the to-be-remembered information. There is some evidence
supporting this claim, at least as it applies to practice effects
(Cacioppo & Petty, 1979). Little work has been done on attitude
and RIF. The putative automatic nature of RIF suggests that people
might be equally likely to suppress attitude-consistent and attitude-
inconsistent information (Conway & Fthenaki, 2003; Román, So-
riano, Gómez-Ariza, & Bajo, 2009).

The second issue about attitude that we want to consider is
whether people’s attitudes change as they better remember or
forget information relevant to that attitude. The relation between
attitudes and memory is well established. For instance, individuals
exposed to confirming and disconfirming evidence evaluate con-
firming evidence as more convincing. This biased assimilation, in
turn, leads to the subsequent polarization of attitudes (Lord, Ross,
& Lepper, 1979). Phenomena such as this suggest that when
people are induced to forget certain attitude-relevant information,
their attitudes should shift in a manner that reflects this forgetting.

This predicted relation between RIF and attitude has been dif-
ficult to verify, however. Storm, Bjork, and Bjork (2005), for
instance, failed to find a relation between forgetting effects and
likeability ratings in a RIF paradigm. More recent work holds more
promise, although it does not specifically examine the relation
between RIF and attitude change. Iglesias-Parro and Gómez-Ariza
(2006), for instance, found that RIF guided the decision making
process of selecting job applicants. Moreover, D. Coman, Coman,
and Hirst (2011) discovered that RIF for information supporting or
opposing medical treatments affected decisions about the most
appropriate treatment for a fictitious disease. The current research
provides the first examination of whether RIF and practice effects
(a) depend on the relationship between the nature of information
and the attitude held by the person (i.e., congenial or uncongenial)
and (b) can lead to attitude change.

Propagation and the Formation of Collective Memory

The study of propagation and the effects of attitude is important
in itself. But these phenomena are also worthy of investigation
because they bear in important ways on the formation of collective
memories—a dynamic that may, in turn, influence the way cul-
tures are established and maintained (DiMaggio, 1997; Halb-
wachs, 1992; Sperber & Hirschfeld, 2004). As Hirst and Manier
(2008) claimed, the formation of collective memory involves the
spread of memories through a network of connected individuals so
that, in the end, the network converges on a shared rendering of the
past (see also Atran, 2001; Barnier, Sutton, Harris, & Wilson,
2008; Boyer, 1998; Boyer & Ramble, 2001; Norenzayan, Atran,

Faulkner, & Schaller, 2006; Sperber, 1996; see also Kapferer,
1990, for a similar approach to the study of rumors).

The extant literature indicates that both practice effects and RIF
may be vehicles for promoting the formation of collective mem-
ories. Inasmuch as what is recalled affects both speaker and
listeners, as Roediger, Zaromb, and Butler (2008) noted, retrieval
and reexposure effects are critical mechanisms underlying the
formation of collective memory. Similarly, RIF is relevant to a
study of collective memory, because the silences that appear in an
act of conversational remembering produce similar patterns of
induced forgetting in both speaker and listener (Stone, Coman,
Brown, Koppel, & Hirst, 2010). As many scholars have noted,
collective forgetting is as important an aspect of collective mem-
ory as collective remembering (A. Coman, Brown, Koppel, &
Hirst, 2009; Schudson, 1997; Schwartz, 2009; Zerubavel, 2006).

Although discussions of collective memory should, in the end,
investigate the spread of a memory across large networks, an
exploration of smaller sequences, such as those involving John,
Mary, and Peter, may constitute a solid starting point. The strategy
would be to make predictions about the propagation of memory
effects across a small sequence of interactions by building on what
is known about these effects as they apply to exchanges between
two people. The next step, which goes beyond what we offer here,
would be to extend the findings obtained from small sequences of
interactions to much larger networks by employing techniques
such as agent-based simulations (Axelrod, 1997; Epstein, 2006;
Watts, 2004).

Studying Propagation: Learning, Listening, and
Conversing as Vehicles for Propagation

We explore propagation in a sequence of social interactions in
which two people first learn about a topic, then listen to a third
party selectively discuss the topic, and finally talk about the topic
with each other. That is, we are interested in situations captured by
our account of John, Mary, and Peter. There is no precedent for
such an investigation. Bartlett’s (1932) work on serial reproduction
is, in essence, a study of mnemonic propagation (Wheeler &
Roediger, 1992). His work, however, might be viewed as investi-
gating a sequence consisting solely of one person lecturing about
new information to another, who in turn lectures to an uninformed
third party, and so on. It does not consider the social interactions
in the form of a free-flowing conversation, nor does it study
conversations about already learned information. Moreover, both
the work of Bartlett and the subsequent work of Allport and
Postman (1947) relied heavily on the concept of schema to inter-
pret their results. Of course, there have been more recent follow-
ups of Bartlett’s work, but these have mainly sought to verify his
findings in more rigorous experimental contexts (e.g., Bergman &
Roediger, 1999; Kintsch, 1995; Mandler & Johnson, 1977).
Kashima and his colleagues employed a serial reproduction task in
their studies of stereotype formation across a network (Kashima,
2000; Lyons & Kashima, 2003; Stukas, Bratanova, Peters,
Kashima, & Beatson, 2010). In discussing their results, they
stressed the contribution of communicative, rather than mnemonic,
constraints in shaping the flow of information through a network.
As far as we know, no one has explicitly examined the extent to
which recently studied phenomena such as social contagion and
retrieval-induced forgetting play a role in serial reproduction.
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We chose to move beyond the type of sequence examined in the
serial reproduction task, because we thought it would be important
to include conversational interactions as part of any sequence we
considered. In situations outside the laboratory, the social interac-
tion of one-way listening no doubt occurs (e.g., when one listens
to a lecture at school or to a politician at a rally or on television).
This one-way listening rarely leads to the chain of interactions
found in the serial reproduction task: A lecturing to B, B then
lecturing to C, and so on. Rather, the lecture or political speech is
followed by discussions among the participants. To be sure, what
follows may often be more complex than this. Nevertheless, the
sequence we focus on here allows us to examine two important
kinds of social interactions: one-way listening and conversational
interactions. One can easily think of instances in which students
read a textbook, then listen to a lecture, and then talk about the
lecture with one another; or citizens follow the reporting of a
current event in a newspaper, then listen to a politician describe
this event in a speech, and finally talk to others about the event.

Moving Into the Laboratory

Figure 1 describes in more detail the sequence of social inter-
actions we studied, along with the various assessments of memory
and attitudes we incorporated into the study. As indicated in
Figure 1, we studied memory for arguments in favor of or against
the legalization of euthanasia in the United States. We chose this
topic because pilot work suggested that the legalization of eutha-
nasia would produce a range of attitudes in our experimental
sample. As Figure 1 indicates, we first assessed participants’
attitudes toward the legalization of euthanasia and then, in the
study phase, exposed them to arguments for and against legaliza-
tion, grouped into categories. Then, in the biased presentation
phase, which we viewed as an equivalent to a biased lecture or
political speech, we exposed participants to a slide presentation
that supplied only some of the initially presented arguments for
euthanasia. Participants were told that a proponent of legalization
(PERSON-PRO) prepared the slide presentation. After the biased
presentation, a cued recall task followed. Then, in the joint re-
membering phase, we paired participants and asked them to dis-
cuss as many arguments for and against euthanasia as they could
remember. We studied all possible configurations of attitude pair-
ings. Following the conversation, there was an individual cued
recall test and an additional, final evaluation of participants’ atti-
tudes toward the legalization of euthanasia.

There are two social influences in this sequence: PERSON-
PRO’s presentation in Phase 3 and the conversation in Phase 5. We
consider the presentation in Phase 3 a social influence, because
participants were told that a person put together the presentation to

convey her views on legalization. In a way, the presentation is
similar to a Microsoft PowerPoint slide presentation of a lecture.
There are also three memory assessments (the preconversation
individual recall, the postconversation individual recall, and what
is remembered in the conversation) and two attitude assessments
(Phases 1 and 7). The first social interaction— exposure to
PERSON-PRO’s presentation—can affect all three subsequent
memory assessments, whereas the second social interaction—the
conversation—can affect only the postconversation individual re-
call. Each of these social interactional effects on memory can be
moderated by the attitudes of the participants. In the case of the
presentation of PERSON-PRO, the content was always in favor of
legalization, whereas the participant attending the presentation
could be either pro- or antilegalization. In the case of the conver-
sation, what matters is the pairing of attitudes, with some pairs
homogeneous (Pro–Pro, and Anti–Anti) and others heterogeneous
(Pro–Anti). This complex design allows us to examine a variety of
issues.

The Slide Presentation: The Influence of PERSON-
PRO

Does the selective presentation of PERSON-PRO lead to RIF
and practice effects? Does attitude moderate these effects? We
deal here with SS-RIF, not WI-RIF, inasmuch as the experimenter
does not force participants to retrieve the arguments as they attend
the presentation. Hirst and his colleagues (D. Coman, Coman, &
Hirst, 2011; Cuc, Koppel, & Hirst, 2007) have found both practice
effects and SS-RIF in conversations and after reading a pamphlet.
The present experiment would extend the range of situations in
which SS-RIF and practice effects arise. As to the effect of
attitudes, as previously discussed, the issue is far from settled, but
it is possible that the attitude of the listeners may not bear on the
size of the RIF impairment.

Propagation Into the Conversation

Let us assume that we find RIF and practice effects in the
preconversation individual recall and that it does not differ be-
tween participants who are prolegalization and participants who
are antilegalization. Will the induced forgetting observed in this
phase of the study transfer into the conversation? What emerges in
the conversation will depend on at least two factors: the accessi-
bility of the arguments as participants begin the conversation and
the dynamics of the conversation. Conversational dynamics are
important to consider, because they might make initially inacces-
sible arguments more accessible (Fazio, 1995; Higgins, Rholes, &
Jones, 1977) or accessible arguments less accessible (Basden,

Pre-
evaluation 
phase
Survey 
assessing Ps’ 
attitudes 
toward the 
legalization of 
euthanasia. 

Study phase
Slideshow 
presenting 8 
debate group 
members’ 
arguments 
towards the 
legalization of 
euthanasia 

Pro-practice 
phase
Selective 
retrieval practice 
for half of the 
arguments from 
half of the 
categories (all 
pro-euthanasia)

Pre-
conversation
cued-recall 
phase
Ps prompted 
to remember 
the arguments 
presented 
initially

Joint 
remembering
Conversation to 
remember the 
initially 
presented 
arguments (2X2 
interaction 
matrix) 

Post-
conversation
cued-recall 
phase
Ps prompted 
to remember 
the initially 
presented 
arguments

Post-
evaluation 
phase
Survey 
assessing Ps’ 
attitudes 
toward the 
legalization of 
euthanasia. 

Figure 1. Phases of the experimental procedure.
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Basden, Bryner, & Thomas, 1997; Weldon, Blair, & Huebsch,
2000; Wright & Klumpp, 2004). We explore these possibilities in
detail in the Results section, particularly as they relate to the
attitudes of the conversational participants.

Propagation From Conversation Into Subsequent
Recall

Here we explore (a) whether the selective remembering in the
conversation leads to practice effects and retrieval-induced forget-
ting in the postconversation recall, independent of the contribution
of PERSON-PRO; and (b) whether PERSON-PRO’s influence
propagates through the conversation, even if it did not influence
the conversation itself. Previous work by Hirst and colleagues (A.
Coman, Manier, & Hirst, 2009; Cuc et al., 2007; Stone, Barnier,
Sutton, & Hirst, 2010) suggests that the conversation itself should
affect subsequent remembering.

Also important here is whether the dual presence of RIF and
practice effects from PERSON-PRO and from a subsequent con-
versation could produce a cumulative effect in a postconversa-
tional recall. This clearly should apply to practice effects (e.g.,
Blumen & Rajaram, 2008). As to RIF, although some studies have
repeated the practice phase two or three times in a blocked design
(e.g., Kuhl, Dudukovic, Kahn, & Wagner, 2007), none have ex-
amined the cumulative effects with a spaced procedure. Finally,
when examining the final recall, we are interested not only in
propagation but also in whether the propagation (a) leads to a
convergence on a shared memory and (b) impacts attitude change.

Method

Participants

Seventy participants (63% women) were recruited through post-
ers displayed around the New School campus (located in Manhat-
tan, New York, NY) and postings on the classified ad website
Craigslist (http://www.craigslist.org). They participated in the
study for either monetary compensation or research credit. The
participants were paired with each other on the basis of their
attitudes toward euthanasia as assessed in the initial stages of the
experimental procedure.

Stimulus Materials

The controversial topic of the legalization of euthanasia was
chosen on the basis of pilot work done within the student com-
munity of the New School and Craigslist participants in New York.
In a preliminary survey, 48 participants who were not part of the
main experiment were asked to rate their attitude toward three
controversial topics (legalization of euthanasia in the United
States, research on animals, and the death penalty), using a scale
from 1 (complete disagreement) to 9 (complete agreement). The
most polarizing topic was the legalization of euthanasia (58%
agreement, 27% disagreement, and 15% undecided).

To construct the experimental material, we assembled a list of
arguments for or against euthanasia and then selected from this list
the arguments that would constitute the study material. Inasmuch
as RIF experiments often employ category–exemplar pairs as the
study material, we grouped arguments for and against the legal-

ization of euthanasia into conceptual categories. For example, the
“consequences of legalizing euthanasia” category contained argu-
ments such as “legalizing euthanasia might constitute the start of a
slippery slope” (an argument against euthanasia; Anti) and “in
countries where euthanasia was legalized, no abuses have been
reported” (an argument for euthanasia; Pro). The structure of each
argument included a brief one-phrase summary at the beginning
followed by a short paragraph offering a more in-depth presenta-
tion of the argument. The paragraphs were 53 words long on
average (with a range between 43 and 64). Eight such categories
were constructed, each containing two arguments for and two
arguments against the legalization of euthanasia.

An additional 10 participants, also not involved in the main
experiment, rated each argument from this list on two dimensions:
(a) whether each argument was for or against euthanasia; (b)
whether the argument fit into the specified conceptual category.
After completing this assessment, participants were asked to recall
the arguments as an assessment of the memorability of the argu-
ments. This pilot study established that there was wide agreement
about which arguments were for or against euthanasia and whether
the argument fell into the specified category. Finally, on the basis
of recall scores, none of the arguments were particularly difficult
to remember.

These 32 arguments were presented in a series of Keynote slides
(software for the Macintosh, corresponding to Microsoft Power-
Point). On each slide, the name and photograph of a member of a
debate team appeared in the upper third of the screen. Immediately
below was the title of one of the categories. In the lower third of
the screen, one of the arguments associated with the category
appeared. We conflated the name and photograph with a category
to reinforce the distinctiveness of each category-based group of
arguments. An argument from the “scientific implications” cate-
gory, as presented during the study phase, follows.

Legalizing euthanasia could discourage the search for new cures and
treatments for the terminally ill. If people choose to die whenever they
feel that science has no cure, then scientists might not feel motivated
to search for cures. This cycle might stop funding for cancer research,
which will lead to even higher rates of people choosing euthanasia.

Design and Procedure

There were seven phases to the experiment (see the flow chart
in Figure 1).

Preevaluation phase. At the beginning of the experiment, to
obtain a baseline measure of attitude, we asked participants to
complete surveys to indicate their attitude toward the legalization
of euthanasia on a 9-point scale from 1 (I completely disagree) to
5 (I am undecided) to 9 (I completely agree).

Study phase. Immediately after the preevaluation phase
ended, participants were told to pay attention to how and what
eight debate group members argued on the topic of legalization of
euthanasia. They were told that the slide presentation was con-
structed after viewing an actual debate on legalization. The two
participants who would later form a conversational pair sat in front
of a computer screen on which the Keynote presentation contain-
ing the arguments appeared. The presentation of the arguments
was blocked so that all four arguments associated with each of the
eight categories appeared consecutively. This blocking was meant
to avoid cross-category confusions (see Storm, Bjork, & Bjork,
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2005). The order of the four arguments within a category was
random. Each slide appeared on the screen for 22 s, which pilot
work had indicated was ample time for participants to read the
material and to make a judgment about the argument. As the slide
was presented, participants individually indicated on a paper-and-
pencil form the degree to which they agreed with each of the 32
arguments, using a scale from 0 (completely disagree) to 10
(completely agree). In addition, for each argument, participants
were asked to indicate whether it was new (never heard before) or
old (they were familiar with it). The participants were positioned
in front of the computer in such a way that it was impossible for
them to see their counterpart’s responses.

We categorized participants as either for or against the legal-
ization of euthanasia on the basis of the agreement evaluation of
each of the 32 arguments. We computed for each participant an
agreement/disagreement score by subtracting the average score for
agreement with arguments putatively against legalization from the
average score for agreement with arguments putatively for legal-
ization. Forty-eight participants had a positive agreement/
disagreement score and were classified as for legalization (pro-
participant); 22 participants had a negative score and were
classified as against legalization (anti-participant). The difference
scores were consistent with ratings supplied in the preevaluation
phase. All the participants who rated their attitude from 1 to 4 in
the preevaluation phase had negative agreement/disagreement dif-
ference scores; all the participants who rated their attitude from 6
to 9 in the preevaluation phase had positive difference scores. Of
the 13 participants who were undecided in the preevaluation ques-
tion (choosing 5 on the scale from 1 to 9), six participants had
positive difference scores and seven had negative difference
scores.

We also computed the percentage of arguments that had never
been heard before the study by the participants, on the basis of
their new/old evaluation. The percentage of new arguments did not
differ between those participants who were for euthanasia (M !
49.6%, SD ! 19.96) and those who were against euthanasia (M !
50.8%, SD ! 24.71).

PERSON-PRO practice phase. After 10 min of a distracter
task, consisting of a series of questions unrelated to the present
experiment, participants were reexposed to half of the arguments
from half of the categories, for a total of eight arguments from four
categories. Participants were told that someone else (PERSON-
PRO) had studied the same slides that they had just finished
studying and had assembled from the previously studied slides a
new visual presentation. They were told that the slides were not
representative of what happened at the debate but rather reflected
the assembler’s attitude on the legalization of euthanasia. In point
of fact, all the presented arguments were for legalization. We
decided against employing a PERSON-ANTI slideshow, because
there was no a priori reason why we would expect different results
with a PERSON-ANTI slideshow. We wanted to keep an already
complicated experimental design manageable. On each slide, as in
the study phase, there was the name and picture of the person who
made the argument in the original debate, a label for the category
of arguments that this person made in the debate, and one of the
arguments that fell into this general class. Here, the argument was
a brief summary of the original, consisting of the first sentence of
what participants were exposed to in the study phase. (This sum-
mary sentence is italicized in the example in the Stimulus Mate-

rials section.) The participants were instructed to read over the
slide and covertly articulate the argument in full, as it was pre-
sented in the study phase. Slides during the practice phase ap-
peared on the computer screen for 8 s, which pilot work had
indicated was sufficient for participants to read its content and
think about the full argument.

The design produced the three retrieval type conditions found in
studies of RIF: Rp", the arguments summarized in the slide; Rp#,
the arguments in the same category of the practiced arguments but
not featured in any slide in the practice phrase; and Nrp, arguments
that were not practiced and were unrelated to the practiced ones.
Rp" arguments were always in favor of euthanasia; Rp# argu-
ments were always against it; and in each Nrp category, half of the
arguments were for and the other half were against the legalization
of euthanasia. The practiced and unpracticed categories were coun-
terbalanced to ensure that each argument figured an equal number
of times as either an Rp or Nrp exemplar across participants.

Preconversational cued-recall phase. After 10 min of fur-
ther distraction involving another unrelated questionnaire, partic-
ipants were given a booklet. Each page of the booklet contained on
the top a picture of the debate member, his or her name, and the
label associated with the category of arguments that this person
mentioned. Participants were asked to write down as many argu-
ments they could for each of the eight categories. It was empha-
sized that they were to recall the arguments from the original slide
presentation—that is, all the arguments that figured in the original
debate. There were no time constraints placed on the participants.
The order of the categories was randomly determined, so that each
participant received one of the four possible booklets that had a
different category order randomization. This phase of the experi-
ment probed for the effect of the retrieval practice triggered by
PERSON-PRO on subsequent memory.

Conversational remembering phase. After 10 min of a
distracter task, participants were assembled as pairs and were
asked to jointly remember all the arguments mentioned by the
debaters. They were instructed to provide the name of the debate
member and title of the category for each of the arguments that
they remembered. Pairings were configured so that there were
pairs in which both members were for euthanasia (34 participants),
pairs in which both members were against euthanasia (eight par-
ticipants), and pairs in which members had contrary positions (28
participants). It is important to note that participants did not know
their partner’s attitude toward the legalization. Pro–Pro was the
most frequent pairing and Anti–Anti the least frequent; a prepon-
derance of participants were in favor of euthanasia, despite our
selection of a seemingly controversial topic. The conversation was
tape recorded for later coding. There were no time constraints; the
only instruction to participants was to remember as much as they
could about the original set of arguments that they had studied. The
conversation ended only after both members of the pair agreed that
they could not remember anything else.

Postconversational recall phase. After 10 min of an unre-
lated distracter task, a final cued-recall test (similar to the precon-
versational recall phase) followed. A category label was provided
as well as the name and picture of the debater. Participants were
instructed to remember as many arguments as they could from the
originally studied material. The category labels were there to help
them to remember. The major task was to remember as many
arguments as possible.
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Postevaluation phase. In a final evaluation phase, partici-
pants were asked to indicate one more time the degree to which
they agreed or disagreed with the legalization of euthanasia, using
the same procedure employed in Phase 1.

Analyses and Coding

Following the procedure of Cuc et al. (2007), in all instances, an
argument was scored as successfully recalled if the recall captured
the gist of the original. From this coding, we could determine the
proportion of Rp!, Rp", and Nrp items recalled, using the orig-
inal presentation of PERSON-PRO to determine which items were
practiced. We calculated these proportions for all three recall
assessments: preconversation, conversation, and postconversation.
The coding was done by the first author of the present article. A
research assistant blind to the study’s hypotheses dual coded 10%
of the material from all the different phases of the study. The
analyses revealed good reliability, with kappas always greater than
.75. Discrepancies were resolved. When coding for the influence
of the conversation on the final recall (independent of the influence
of PERSON-PRO), we did not code for speaker and listener roles
to streamline the presentation of our results. A number of studies
have found similar levels of RIF for both speaker and listener (A.
Coman, Manier, & Hirst, 2009; Cuc et al., 2007; Stone et al.,
2010a). We simply indicated whether an argument was mentioned
in the conversation and then used this coding to classify the
original arguments as conversationally based (rather than
PERSON-PRO based) Rp!, Rp", or Nrp items. On average, in
the conversational remembering, each pair remembered at least
one item for 6.14 categories (range # 4–8; maximum possible is
8). Overall, an average of 10.54 unique arguments were remem-
bered per conversation (range # 7–20; maximum possible is 32).
In four conversations, at least one argument from each of the eight
categories was mentioned. In these instances, we could not assess
the practice effects and RIF caused by the conversation on subse-
quent recalls.

Results

In what follows, we discuss the propagation of induced forget-
ting and practice effects through the different phases of the exper-
imental procedure. In a separate section, we focus on the contrast
between the results for the homogeneous (Anti–Anti and Pro–Pro)
and heterogeneous (Anti–Pro) pairs. We then consider the effects

of memory on attitude, and at the end we explore the dynamics of
mnemonic consensus.

Induced Forgetting and Practice Effects

There are four subsections to this section. The first three sub-
sections assess memory performance at one of three memory
assessments: (a) preconversational, (b) conversational, and (c)
postconversational. The last subsection discusses the cumulative
effect of PERSON-PRO and the conversation on the final memory
performance. We probed both for practice effects and RIF, as well
as the extent to which the two are moderated by attitude. Conse-
quently, we undertook a series of repeated-measures analyses of
variance (ANOVAs) with attitude as a between-subjects factor and
retrieval type as a within-subject factor. For the retrieval type
factor, we compared Rp! with Nrp-Pro when probing for the
presence of a practice effect and Rp" with Nrp-Anti when probing
for the presence of RIF. For the practice effects, we examined only
Nrp arguments for legalization, as Rp! arguments were always for
legalization. In this way, we compared arguments of the same type.
Similarly, for RIF we examined only Nrp arguments against le-
galization, as Rp" arguments were always against legalization.

As for the attitude factor, the number of levels varied from one
analysis to another. In the preconversational analyses, we com-
pared participants who had a positive attitude toward legalization
(Pro participants) with participants who had a negative attitude
toward legalization (Anti participants). For the conversational and
postconversational phases, we compared scores that took into
account the different combination of attitudes within a pair: Pro–
Pro, Anti–Anti, Anti–Pro, Pro–Anti. We refer to the first two as
homogenous pairs and the latter two as heterogeneous pairs. In
what follows, we occasionally report impairment scores, which
were computed by subtracting the recall proportion of Rp" from
the proportion of Nrp-Anti and practice effects scores, computed
by subtracting the recall proportion of Nrp-Pro from that of Rp!.
Tables 1 and 2 contain the relevant RIF scores (Nrp-Anti, Rp")
and the practice effect scores (Nrp-Pro, Rp!) across all three
assessment phases. Table 3 contains the values associated with the
relevant ANOVAs.

Preconversational recall. We first examined the effect of the
selective presentation of PERSON-PRO on the preconversational
individual recall (Phase 3 on Phase 4 in Figure 1). To assess the
effect of attitude, we compared participants in favor of legalization
of euthanasia (Pro) with those against it (Anti). For both practice

Table 1
Recall Proportion for Rp" and Nrp-Anti Items as a Function of the Attitude of Participant, for the Different Assessment Phases

Attitude

Preconversation Conversation Postconversation Cumulative

Rp" Nrp-Anti

Paired with

Rp" Nrp-Anti Rp" Nrp-Anti Rp" Rp"
NrpNrp-

Anti

M SD M SD M SD M SD M SD M SD M SD M SD

PRO .31 .18 .43 .20 PRO .19 .13 .26 .16 .33 .19 .45 .19 .14 .17 .34 .24
ANTI .30 .14 .22 .21 .40 .18 .43 .18 .15 .18 .27 .26

ANTI .34 .21 .45 .16 PRO .20 .15 .21 .15 .34 .21 .40 .12 .10 .12 .28 .33
ANTI .09 .10 .31 .16 .27 .19 .46 .17 .12 .19 .50 .35
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effects and induced forgetting, we failed to find main effects for
attitude but did find significant main effects for retrieval type. The
interactions between attitude and retrieval type were not signifi-
cant (see Tables 1, 2, and 3 for relevant results). These results
indicate that PERSON-PRO’s presentation was successful in in-
ducing forgetting and eliciting practice effects, independent of the
attitude of the listener. The induced forgetting and the practice
effect are consistent with other studies on RIF, but, as noted in the
introduction, no one has studied SS-RIF in the context of reading
a presentation. The presence of both RIF and practice effects for
those against euthanasia is noteworthy in that these participants
remembered information counter to their attitude and forgot infor-
mation consistent with it.

In further analysis, we separated those participants with extreme
attitudes against euthanasia (ratings of 1 or 2 in the preevaluation
phase) from those with more moderate negative attitudes (ratings
of 3 or 4). To examine the effect of extreme attitudes on RIF, we
conducted two paired sample t tests with retrieval type (Rp! and

Nrp-Anti) as an independent variable and recall in preconversa-
tional test as the dependent variable: one for the extreme partici-
pants, the other for moderate participants. For the extreme Anti
participants, we found neither a significant impairment effect,
t(6) " 0.31, p " .76 (Nrp-Anti M " 0.30; Rp! M " .32) nor a
practice effect, t(6) " 0.48, p " .65 (Nrp-Pro M " 0.34; Rp# M "
0.30). For the moderate Anti participants, there was both a signif-
icant impairment effect, t(7) " 3.15, p $ .02, d " 1.17 (Nrp-Anti
M " 0.49; Rp! M " 0.29) and a significant practice effect, t(7) "
5.44, p $ .001, d " 1.86 (Nrp-Pro M " 0.24; Rp# M " 0.50).
Both extreme (ratings of 8 or 9 in the preevaluation phase) and
moderate (ratings of 6 or 7) Pro participants exhibited practice
effects and induced forgetting effects (all ps $ .03). Although the
analyses on the Anti participants were performed on a small
subsample, the pattern suggests that participants who have an
extreme attitude against euthanasia may not be susceptible to
either induced forgetting or a practice effect originating with
PERSON-PRO. This finding did not arise because participants

Table 2
Recall Proportion for Rp# and Nrp-Pro Items as a Function of the Attitude of Participant, for the Different Assessment Phases

Attitude

Preconversation Conversation Postconversation Cumulative

Rp# Nrp-Pro

Paired with:

Rp# Nrp-Pro Rp# Nrp-Pro Rp# Rp#
NrpNrp-

Pro

M SD M SD M SD M SD M SD M SD M SD M SD

PRO .48 .20 .31 .18 PRO .23 .14 .17 .15 .42 .19 .34 .24 .75 .24 .19 .29
ANTI .22 .12 .17 .18 .42 .16 .30 .18 .79 .32 .23 .33

ANTI .40 .17 .30 .17 PRO .11 .14 .16 .10 .34 .19 .35 .20 .57 .36 .16 .24
ANTI .29 .14 .11 .11 .47 .17 .17 .09 .76 .23 .06 .12

Table 3
Main Effects for Attitude, Retrieval Type, and Their Interaction for the Different Phases of the Experimental Procedure

Time and type of assessment

Attitude Retrieval type Interaction

df F %2 p df F %2 p df F %2 p

Preconversational recall
Induced forgetting 1, 68 0.26 .00 &.10 1, 68 18.23 .21 $.001 1, 68 0.00 .00 &.10
Practice 1, 68 1.64 .02 &.10 1, 68 17.11 .20 $.001 1, 68 1.34 .02 &.10

Conversational remembering
Induced forgetting 3, 66 0.69 .03 &.10 1, 66 3.54 .05 $.06 3, 66 3.90 .15 $.02
Practice 3, 66 1.27 .05 &.10 1, 66 5.88 .08 $.02 3, 66 3.07 .12 $.04

Postconversation recall
Influence of conversation

Induced forgetting 3, 58 0.36 .02 &.10 1, 58 26.93 .32 $.001 3, 58 1.78 .08 &.10
Practice 3, 58 0.53 .03 &.10 1, 58 121.8 .68 $.001 3, 58 0.14 .01 &.10

Influence of PERSON-PRO
Induced forgetting 3, 66 0.27 .01 &.10 1, 66 14.32 .18 $.001 3, 66 3.27 .08 $.05
Practice 3, 66 0.45 .02 &.10 1, 66 12.80 .17 $.001 3, 66 2.63 .07 $.06

Cumulative effect
Induced forgetting 3, 46 0.36 .02 &.10 1, 46 21.23 .32 $.001 3, 46 1.03 .06 &.10
Practice 3, 48 0.52 .03 &.10 1, 48 48.44 .50 $.001 3, 48 1.38 .08 &.10

Note. The differences in degrees of freedom from one phase to another are because, in the pair-wise comparison (Rp compared with Nrp), one of the
variables may have been missing (e.g., in four pairs, in the conversational remembering phase at least one argument from each of the eight categories was
mentioned, which resulted in the impossibility of having a comparison term for Rp items). For Attitude we performed comparisons as follows:
Pre-Conversational Recall: Pro vs. Anti; Conversational Remembering and Post-Conversational Recall: Pro-Pro, Pro-Anti, Anti-Pro, Anti-Anti. For
Retrieval Type we performed comparisons as follows: Induced Forgetting: Rp! vs. Nrp-Anti; Practice: Rp# vs. Nrp-Pro; Cumulative Induced Forgetting
Effect: Rp!Rp! vs. NrpNrp!Anti; Cumulative Practice Effect: Rp#Rp# vs. NrpNrp!Pro.
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with extreme attitudes were more knowledgeable about the argu-
ments for and against euthanasia. The percentage of arguments
new to a participant did not differ between those participants who
were extremely against euthanasia (M ! 46%, SD ! 32.1) and
those who were moderately against euthanasia (M ! 44%, SD !
21.5). It most likely arose because participants with extreme neg-
ative attitudes either ignored what the participants said or covertly
remembered the unmentioned arguments against euthanasia.

Conversational remembering. Does the induced forgetting
we observed in the preconversation recall propagate into the sub-
sequent conversation? That is, was the effect of PERSON-PRO’s
message on memory powerful enough to emerge in the conversa-
tion? We used a scoring procedure similar to the calculations of
Rp", Rp#, and Nrp for the preconversation recall and focused on
the recall performance of each participant in the conversation.
Unlike the previous analysis, as noted, we consider here four
different levels of the attitude factor: Pro–Pro, Pro–Anti, Anti–Pro,
and Anti–Anti. The first item in the designation of a pair type
represents the attitude of the participants whose recall score went
into the analysis, so that an Anti–Pro designation means that the
score that went into the analysis was that of a person against
legalization who was paired with a participant for legalization.
Because we were examining behavior within a group, individual
responses may not have been independent of each other (Kenny,
Kashy, & Cook, 2006). Consequently, we undertook two types of
ANOVAs; one treated individuals as the unit of analysis and the
other treated groups as the unit of analysis. As the two were
comparable, we report only the individual-based analyses to
streamline the presentation.

The ANOVAs revealed that for both induced forgetting and for
practice effects, there were no main effects of attitudes. Moreover,
for retrieval type, there was a marginally significant main effect
when considering induced forgetting (p $ .06) and a significant
main effect when considering practice effects. Finally, unlike the
preconversational analyses, there were also significant interactions
between attitudes and retrieval type for both induced forgetting
and practice. Focusing first on the interaction found for induced
forgetting, post hoc analyses using a paired sample t test revealed
that an induced forgetting effect emerged for Pro–Pro pairings,
impairment ! .08, t(33) ! 2.44, p $ .02, d ! 0.44, and for
Anti–Anti pairings, impairment ! .20, t(7) ! 3.21, p $ .02, d !
0.42, but not for Pro–Anti pairings (impairment ! –.08; p % .14)
or Anti–Pro pairings (impairment ! .00, p % .90). Similarly, for
the practice effect, paired sample t tests uncovered significant or
marginally significant practice effects for Pro–Pro pairings,
t(33) ! 1.82, p $ .08, d ! 0.32, and for Anti–Anti pairings, t(7) !
3.65, p $ .001, d ! 1.31, but not for Pro–Anti pairings (p ! .25)
or Anti–Pro pairings (p ! .20). These analyses indicate that
PERSON-PRO’s influence only propagated into the conversations
within homogenous pairs (Pro–Pro or Anti–Anti).

Postconversational recall. Let us first examine the influence
of the conversation on the final recall, independent of PERSON-
PRO’s influence. In this analysis, what constituted Rp# and Nrp
items was defined in terms of what was or was not said in the
conversation, not in terms of what PERSON-PRO said. Once
again, the attitude factor had four levels: Pro–Pro, Pro–Anti, Anti–
Pro and Anti–Anti. We used the postconversational recall of ar-
guments against euthanasia as a dependent variable for induced
forgetting; for practice effects, we used the postconversational

recall of arguments in favor of euthanasia. This procedure allowed
us to be consistent with other analyses that explore the effect
PERSON-PRO has on the final recall.

In this analysis, for both induced forgetting and practice, we
failed to find main effects for attitude but once again found main
effects for retrieval type (practice effect: Mean Rp" Pro !.66,
SD ! 0.18, Mean Nrp-Pro !.29, SD ! 0.19; induced forgetting:
Mean Rp-Anti ! 0.18, SD ! 0.17, Mean Nrp-Anti ! .36, SD !
0.27). The interactions between attitude and retrieval type were not
significant. These results replicate previous work, in that they
establish that the selective remembering in a free-flowing conver-
sation can produce RIF and practice effects (e.g., Cuc et al., 2007).
Interestingly, the absence of a main effect of attitude suggests that
conversations can be a powerful source of RIF impairment, irre-
spective of the attitudes of the participants.

The above analysis does not address the question, Does the
influence of PERSON-PRO propagate through the conversation
into the final recall? Thus far, we have established that (a)
PERSON-PRO induced forgetting and generated a practice effect
in the preconversation recall, (b) the induced forgetting and prac-
tice effect emerging in the preconversation recall only shaped what
was recounted in the conversation for the homogenous pairs, and
(c) regardless of the nature of the pair and independent of the
influence of PERSON-PRO, what was said in the conversation
induced forgetting in the postconversation recall. On principles of
transitivity, one would expect that PERSON-PRO should have an
effect on the postconversation recall only when the mediating
conversation involved homogenous pairs. In what follows, Rp",
Rp#, and Nrp items are defined in terms of PERSON-PRO’s
presentation, not in terms of what is said or not said in the
conversation.

We again used four levels for the attitude variable (Pro–Pro,
Pro–Anti, Anti–Pro, Anti–Anti) as a between-subjects factors and
retrieval type (induced forgetting: Rp# and Nrp-Anti or practice
effect: Rp" and Nrp-Pro) as a within-subject factor. The postcon-
versational recall was the dependent variable. For both induced
forgetting and practice, there were no main effects for attitude, but
significant main effects for retrieval type. The interactions between
attitude and retrieval type were significant. Paired sample t tests
comparing Rp# recall proportion with Nrp-Anti recall proportion
found RIF impairment for Pro–Pro pairs, impairment ! .12,
t(33) ! 3.72, p $ .001, d ! 0.63, and Anti–Anti pairs, impair-
ment ! .19, t(7) ! 3.02, p $ .02, d ! 1.05, but not in Pro–Anti
pairs (p ! .61) or Anti–Pro pairs (p ! .32). The results for the
practice effect were similar, in that paired samples t tests revealed
that there was a marginally significant practice effect for Pro–Pro,
practice effect ! .08, t(33) ! 1.79, p $ .08, d ! 0.31, and a
significant effect for Anti–Anti pairs, practice effect ! .30, t(7) !
5.30, p $ .001, d ! 1.87, but not for Pro–Anti (p ! .13) or
Anti–Pro (p ! .90) pairs. These results suggest that RIF impair-
ment and the practice effect caused by PERSON-PRO, as observed
in the preconversation recall, propagated into the postconversation
recall when the conversation was between similar others and not
when it was between different others. Taking part in a conversation
with a person who has an opposing view limits the impact of
PERSON-PRO on participants’ final memories. In this sense, a
principle of transitivity holds.

Cumulative effects. In the present experiment, selective
practice could occur through the presentation of PERSON-PRO
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and/or the conversation. Do these different instances of selec-
tive practice combine to increase the level of induced forgetting
and practice effects in the final recall test? A cumulative score
was computed by taking into account the two selective practice
phases—that is, PERSON-PRO’s presentation and the conver-
sation. When considering the cumulative effects of induced
forgetting, we first obtained a measure of the cumulative failure
to mention a related argument. We counted the number of
arguments that went (a) unmentioned by PERSON-PRO and (b)
unmentioned in the conversation and related to both what
PERSON-PRO mentioned and what emerged in the conversa-
tion (Rp! by PERSON-PRO and by conversation: Rp–Rp!).
We then obtained a measure of a cumulative failure to mention
an unrelated argument by counting the number of arguments
that were (a) unmentioned by PERSON-PRO and (b) unmen-
tioned in the conversation and unrelated to both what PERSON-
PRO mentioned and what emerged in the conversation (Nrp by
PERSON-PRO and by conversation: NrpNrp-Anti). Here we
confined ourselves to arguments against euthanasia, so that we
had an appropriate comparison with Rp–Rp! items, which
were always against euthanasia. We computed the proportion of
Rp–Rp! arguments and NrpNrp-Anti arguments remembered
in the postconversation recall for each participant. The differ-
ence between these two proportions is the cumulative impair-
ment score.

In a similar way, we assessed the cumulative effect of prac-
tice. Arguments were categorized (a) as Rp"Rp" if they were
mentioned both by PERSON-PRO and during the conversation
and (b) as NrpNrp-Pro if they went unmentioned by PERSON-
PRO and unmentioned in the conversation and were unrelated
to the arguments mentioned by PERSON-PRO and in the con-
versation. Now we confined our analyses to arguments in favor
of euthanasia, since the Rp"Rp" arguments were always in
favor of euthanasia.

To assess the cumulative RIF scores, we employed a
repeated-measures ANOVA with attitude (Pro–Pro, Pro–Anti,
Anti–Pro and Anti–Anti) as a between-subjects factor and re-
trieval type (Rp–Rp– and NrpNrp-Anti) as a within-subject
factor. To assess the cumulative practice effect, we employed a
similar ANOVA for the cumulative practice effect, but now
with the levels of retrieval type as Rp"Rp" and NrpNrp-Pro.
As Table 3 indicates, for both induced forgetting and practice
effects these ANOVAs revealed no main effects for attitude,
significant main effects for retrieval type, and no interactions
between attitude and retrieval type. We probably failed to find
a main effect for attitude or an interaction because what was
relevant here was whether there were repeated chances for RIF
or practice. The matching or mismatching of attitudes within
the conversation may have affected the level of opportunity for
RIF or practice, but when the opportunity arose, their presence
had a predicted cumulative effect. Of notice, both the cumula-
tive practice effect and the cumulative induced forgetting effect
were larger than their respective preconversational and post-
conversational counterparts, as can be seen in Tables 2 and 3.
Importantly, this finding suggests that with distributed oppor-
tunities for retrieval practice, there is an amplification of both
practice and induced forgetting effects over time.

The Differential Effects of Heterogeneous and
Homogeneous Pairs

As we noted in the introduction, what emerges in a conversation
involves an interaction between the accessibility of memories prior
to the conversation and the conversational dynamics between the
members of a pair as they conversationally remember. As all
participants, regardless of their attitude toward the legalization of
euthanasia, were equally affected by PERSON-PRO, the accessi-
bility of the memories at the beginning of the conversation could
not account for the differences we observed between homogeneous
and heterogeneous pairs. Moreover, an analysis of Nrp items
suggests that the difference in the type of memories that emerged
in the conversation does not involve a preference to recall advan-
tages over disadvantages or vice versa. We assessed this claim
using Nrp items, as their accessibility was unaffected by PERSON-
PRO. Using independent samples t tests, we found no significant
differences between homogeneous and heterogeneous pairs in
terms of the recall of Nrp-Pro or Nrp-Anti arguments.

It appears, then, that the difference between the homogeneous
and heterogeneous pairs may be traced to conversational dynam-
ics. To be precise, the difference may rest with the way the pairs’
conversations follow the framework presented by PERSON-PRO.
As Marsh (2007) asserted, the schema guiding a particular goal-
oriented retelling can persist into subsequent recollections (Marsh
& Tversky, 2004; Pasupathi, 2001; Pasupathi, Stallworth, & Mur-
doch, 1998; Tversky & Marsh, 2000). News commentators often
make the same point in discussing politics when they opine that a
politician has “framed the debate.” PERSON-PRO essentially
frames the debate. In response, at least one member of the pair
might take up PERSON-PRO’s lead and recall Rp" items as well.
Let us identify the participant in a pair who follows this lead as the
one who recalls more Rp" items and refer to her as the Rp"
dominant narrator. The extent to which this Rp" dominant nar-
rator followed the lead of PERSON-PRO did not vary with the
type of pair. A one-way ANOVA performed on just the Rp"
dominant narrator scores, with attitude (Pro–Pro, Pro–Anti, Anti–
Pro and Anti–Anti) as a between-subjects factor and proportion of
Rp" items remembered in the conversation as a dependent vari-
able, was not significant, F(3, 28) # 1.57, p # .22, $2 # .16. This
indicates that narrators in homogeneous pairs contributed a per-
centage of Rp" arguments similar to those in heterogeneous
pairings. In this regard, the pair types were similar.

The homogeneous and heterogeneous pairs differed, however,
in the way the nondominant members responded to the recall of the
Rp" dominant narrator. The nondominant members could respond
in at least two possible ways: (a) They could follow the trend
established by the dominant member and recall more Rp" argu-
ments as well, or (b) they could assert their distinctiveness from
the dominant member and begin to recall Rp! arguments (Fest-
inger, 1954; Suls, Martin, & Wheeler, 2002). The latter strategy
may require additional effort on the part of the nondominant
member, partly because Rp! arguments are generally less acces-
sible than Rp" arguments and partly because the retrieval strategy
introduced by the Rp" dominant member may block the execution
of successful retrieval strategies for accessing Rp! arguments for
the other member of the pair (Basden et al., 1997; Weldon et al.,
2000; Wright & Klumpp, 2004). We posit that the nondominant
member would only adopt Strategy (b) and recall Rp! arguments
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if they felt the need to assert their distinctiveness from the domi-
nant member. This effort is more likely to occur for the heteroge-
neous pairs than the homogeneous pairs. As nondominant mem-
bers were against legalization in 12 out of the 14 heterogeneous
pairs, their assertion of their distinctiveness should involve the
recall of Rp! arguments. And indeed, nondominant members of
heterogeneous pairs recalled more Rp! arguments than the non-
dominant members of homogenous pairs, t(27) " 2.41, p # .03,
d " 0.92 (M Homogeneous " .12, M Heterogeneous " .23). This
increased recall of Rp! items would negate any evidence of RIF
impairment. Thus, RIF and practice effects may not have propa-
gated into heterogeneous pairs because the members against legal-
ization wanted to assert their distinctiveness and recall Rp! items.
Members in the homogeneous pairing (which include Anti–Anti
pairs) may not have felt the need to make this effort.

In essence, the conversational dynamics in the heterogeneous
pairs created a functional relation among dominance, attitude, and
RIF impairment: When one member dominated in recalling Rp$
items and the attitudes of the members differed, RIF impairment
declined. We assessed this functional relation in a regression
analysis. We measured the level of dominance of one member of
a pair over another by subtracting the proportion of recalled Rp$
arguments for the nondominant member from the similar propor-
tion for the dominant member. For an attitude difference measure,
we subtracted the attitude of the dominant member from the
attitude of the nondominant member, as captured by the rating
collected in the preevaluation phase of the experiment (Phase 1,
Figure 1). As in other instances in this article, RIF impairment was
the difference between Nrp-Anti and Rp!. A regression of Rp$
dominance on impairment found the expected negative %, R2 "
.36, F(1, 13) " 6.65, p # .03, % " –.60, t(13) " –2.58, p # .03.
This result indicates that as the contributions of Rp$ of the two
members became less uniform, the degree to which the RIF im-
pairment induced by PERSON-PRO propagated into the conver-
sation decreased. A regression of attitude difference on impairment
also found an expected negative%, R2 " .73, F(1, 6) " 13.37, p #
.02, % " –.85, t(6) " –3.66, p # .02. As the difference between the
attitudes increased (i.e., as the pair became more attitudinally
heterogeneous), the propagation of the PERSON-PRO-induced
impairment decreased. Although based on a small number of
participants, these results are suggestive of the complex dynamics
governing the propagation of mnemonic influence into a conver-
sation.

RIF Propagation and Order of Recall

The presence or absence of RIF propagation did not depend on
the order of recalled arguments (the output) in the conversation.
According to the output interference hypothesis, RIF impairment
arises because the recalled Rp$ items interfere with the recall of
Rp! items (Anderson & Spellman, 1995). As a test of this pos-
sibility, we followed Macrae and Roseveare (2002; see also
Barnier, Hung, & Conway, 2004) and ranked the Rp$ and Rp!
arguments according to the order in which they appeared in the
conversation, with the lower ranking indicating an earlier recall.
We then averaged the rankings for recalled Rp$ and Rp! argu-
ments. For the homogeneous pairs, the mean for Rp$ items was
5.10 (SD " 2.09); for Rp! items, 7.11 (SD " 2.48). For the
heterogeneous pairs, the mean for Rp$ items was 5.63 (SD "

2.63); for Rp! items, 5.66 (SD " 2.82). This pattern is consistent
with our characterization of the conversational dynamics of the
two types of pairs. According to the argument above, the non-
dominant members of the heterogeneous pairs were inclined to
respond to the dominant members with Rp! items, whereas the
nondominant members of the homogeneous pairs were not. As a
result, we might expect that Rp! items should be mentioned
earlier for the heterogeneous pairs than the homogeneous pairs,
which is what we found, t(30) " 1.92, p # .06, d " 0.41. Our
interest here, however, is whether we can observe RIF impairment
even when Rp$ items did not occur early in the recounting. We
focus on the homogeneous pairs, because it was in this type of pair
that RIF occurred. Again, following Macrae and Roseveare, we
subtracted the average position rankings for Rp$ items from the
average for Rp! items and sorted pairs using a median split of the
difference. We found no difference in the size of the impairment
for the early Rp$ group and the early Rp! group, t(16) " 0.70,
p " .49. This rules out output interference as an explanation of our
conversational findings.

Attitude Change

We assessed participants’ attitude toward euthanasia at two time
points on a 1–9 Likert scale, as shown in Figure 1. Participants
who were in favor of euthanasia had a significantly higher score
than participants against euthanasia both preevaluation (M Pro "
7.02, SD " 1.28; M Anti " 3.23, SD " 1.63) and postevaluation
(M Pro " 6.80, SD " 1.61; M Anti " 3.59, SD " 1.99). To
explore whether induced forgetting and practice effects are related
to attitude change, we ran six simple linear regressions. For each
regression, the subtraction of the postevaluation attitude rating
from the preevaluation attitude rating served as a dependent vari-
able (attitude change score). Each of the six regressions contained
one predictor: either (a) the practice effects (difference between
Rp$ and Nrp-Pro) or (b) the induced forgetting effects (difference
between Rp! and Nrp-Anti) caused by PERSON-PRO as mea-
sured in the (c) preconversation recall, (d) conversational remem-
bering, and (e) postconversation recall. We limited our analyses to
the homogeneous pairings, since it was in this type of pairs that we
obtained significant practice and induced forgetting effects. The
regression analyses revealed that attitude change was at least
marginally significantly predicted by the practice effect caused by
PERSON-PRO: (a) on the preconversation recall, R2 " .08, F(1,
41) " 3.32, p # .08, % " .28, t(41) " 1.82, p # .08; (b) on the
conversation, R2 " .12, F(1, 40) " 5.19, p # .03, % " .34, t(40) "
2.28, p # .03; and (c) on the postconversation recall, R2 " .08,
F(1, 41) " 3.61, p # .07, % " .29, t(41) " 1.90, p # .07.
Importantly, the induced forgetting effect attributed to PERSON-
PRO on the postconversation recall was also a marginally signif-
icant predictor of attitude change, R2 " .09, F(1, 41) " 3.94, p #
.06, % " .30, t(41) " 1.99, p # .06. These results are consistent
with and add to the emerging overall picture: For the homogeneous
pairs, PERSON-PRO could shape not only the final recall of the
members of a pair but also their attitude.

Inasmuch as attitude change could be attributed to both practice
and induced forgetting effects, we undertook a regression analysis
with two predictors: (a) the practice effect and (b) the induced
forgetting effect attributed to PERSON-PRO in the postconversa-
tional recall, as captured by the final recall score. We analyzed the
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entire sample here, and again, attitude change was the dependent
variable. We found that both practice and induced forgetting
effects were marginally significant predictors of attitude change,
R2 ! .16, F(1, 41) ! 3.68, p " .04, # practice ! .26, t(41) ! 1.79,
p " .08, # impairment ! .28, t(41) ! 1.88, p " .07. In addition,
the induced forgetting effect contributed as a marginally signifi-
cant predictor above the contribution of the practice effect, R2

change ! .08, F change(1, 39) ! 3.51, p " .07, # ! .28, t(39) !
1.88, p " .07. This pattern of predictions suggests that what
PERSON-PRO mentions has the potential to change one’s attitude
toward a specific topic by both allowing additional practice of
some items and inducing forgetting in others. These results suggest
that attitude was more likely to change in the predicted direction as
the influence of PERSON-PRO propagated through the sequence
of social interactions. Without this propagation, PERSON-PRO
was less influential in shaping the final attitude of the participants.

Mnemonic Convergence

As we noted in the introduction, we investigated propagation, in
part, because it bears on issues surrounding the formation of a
collective memory: specifically, how individual memories become
shared memories. With respect to the present findings, are those in
the homogeneous pairs more likely to converge on a shared mem-
ory than those in the heterogeneous pairs at the end of the se-
quence? Does the convergence hold both for what is remembered
and what is forgotten? Is this more likely to reflect the presentation
of PERSON-PRO?

First, consider the issue of whether memories become more
shared after the sequence of social influences. Following Stone et
al. (2010a), we determined the proportion of arguments remem-
bered in common by both members of the pair (RR), and forgotten
in common by both members of the pair (FF), both preconversa-
tion and postconversation. For RR items, a paired sample t test
comparing the proportion of arguments remembered in common
preconversation with the proportion of items remembered in com-
mon postconversation (M preconversation ! .18, M postconver-
sation ! .22) was significant, t(34) ! 2.40, p " .03, d ! 0.67.
Similarly, the participants forgot more arguments in common after
the conversation (M postconversation ! .49) than before the
conversation (M preconversation ! .44), t(34) ! 3.71, p " .001,
d ! 0.71. These findings are consistent with those of Stone et al.
(2010a) and indicate that mnemonic consensus occurred due to
both commonly remembered memories and commonly forgotten
memories.

We also explored whether the emerging mnemonic consensus
resembled that of PERSON-PRO. That is, now that we know that
pairs tend to converge on a shared rendering of the past, is this
shared rendering the one advanced by PERSON-PRO? If so, then
PERSON-PRO is not only promoting the formation of a collective
memory but also imposing her own rendering of the past onto the
group’s collective memory. Our results to this point suggest that
PERSON-PRO should be more capable of achieving this imposi-
tion for the homogeneous pairings than for the heterogeneous
pairings. Consequently we recalculated RR and FF, but now sep-
arately for Rp$, Rp%, and Nrp items. We focused on the post-
conversational recall. In what follows, we capture a particular
relation between RR and FF in the postconversational recall using
a remembering/forgetting measure, RR $ (1 % FF). The higher

this score, the more mutually remembered arguments; the lower
the score, the more mutually forgotten arguments. If PERSON-
PRO is imposing her rendering onto the collective memory of
homogeneous pairs, but not the heterogeneous pairs, then she
should increase the number of Rp$ items mutually remembered
by the participants in homogeneous pairs relative to the partici-
pants in heterogeneous pairs, while decreasing the number of Rp$
items mutually forgotten by the homogeneous pairs relative to the
heterogeneous pairs. That is, the remembering/forgetting score for
Rp$ items should be greater for the homogeneous pairs than the
heterogeneous pairs. On the other hand, PERSON-PRO should
decrease the number of Rp% items mutually remembered by
homogeneous pairs relative to heterogeneous pairs, while increas-
ing the number of Rp%items mutually forgotten by homogeneous
pairs relative to heterogeneous pairs. That is, the remembering/
forgetting score for Rp% items should be smaller for the homo-
geneous pairs than the heterogeneous pairs. In other words, there
should be an interaction between retrieval type (Rp$ and Rp%)
and type of pair (homogeneous and heterogeneous) when the
dependent measure is the remembering/forgetting score (see Fig-
ure 2). An ANOVA revealed no significant main effects but the
expected interaction, F(1, 33) ! 4.47, p " .04, &2 ! .14. This
result indicates that members of homogeneous, but not heteroge-
neous, pairings are converging on an understanding of the legal-
ization of euthanasia that resembles the position advanced by
PERSON-PRO.

General Discussion

This research contributes to the burgeoning literature on the
effects of social interaction on memory by moving beyond a single
social interaction. Outside the laboratory, the effects of social
dynamics on memory are rarely confined to a single interaction but

Figure 2. Remembering/forgetting scores (RR$[1 % FF]) for the post-
conversational recall as a function of PERSON-PRO’s retrieval practice.
The higher the score, the more mutually remembered arguments; the lower
the score, the more mutually forgotten arguments.
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are usually the result of a complex cascade of interactions. The
current research focused on two memory phenomena often dis-
cussed in relation to how conversations affect subsequent memory:
practice effects and retrieval-induced forgetting. We were chiefly
interested in determining if and when a principle of transitivity
could describe the propagation of these two effects of retrieval
through a sequence of conversational interactions when taking into
account the attitude of the participants. As we noted in the intro-
duction, in exploring this issue, we also find ourselves examining
several other issues concerning retrieval-induced forgetting and
practice that have heretofore remained unexplored. Let us address
two of these up front.

First, we established for the first time that SS-RIF can be
produced by attending to a selective presentation of previously
studied material. Previous studies have shown that SS-RIF—and
the associated concurrent remembering—can be found when peo-
ple monitor for accuracy (Cuc, Ozuru, Manier, & Hirst, 2006),
when they jointly recount a story with another in a free-flowing
conversation (Cuc et al., 2006; A. Coman, Manier, & Hirst, 2009),
and when they jointly recall autobiographical memories (A. Co-
man, Manier, & Hirst, 2009; Stone et al., 2010a). The present
results add to this list. Of course, we cannot determine whether
participants concurrently remembered in this study because they
were inclined to do so when attending to a presentation or because
of a perceived bias in the presentation. In the case of the latter,
participants would not simply be using the presentation as a study
device. One studies material only if one believes it is valid.
Participants may have believed that the presenter might have
provided misleading information. In that case, they would have
carefully monitored the presentation. Inasmuch as it takes more
effort to search for unmentioned material than to merely verify
mentioned material, most of our participants clearly contented
themselves with undertaking only the latter. It was only when
participants held an extreme view about euthanasia that they went
beyond the information given. What is clear is that, at least under
some circumstances, attending to a presentation can induce for-
getting in the attendee. The implications of this induced forgetting
for the mnemonic consequences of students listening to a lecture or
citizens attending to a politician’s speech need to be further ex-
plored.

Second, the current research also establishes that the attitude
of the attendee need affect neither SS-RIF nor the effects of
practice, except in cases in which the attitudes are extreme. We
found the same level of SS-RIF and practice effects in the
preconversation recall for those in favor of or against legaliza-
tion. Consider SS-RIF. Attitude could affect it by altering the
level of (a) response competition, (b) concurrent retrieval, or (c)
covert remembering of unmentioned material. The first two
would enhance RIF, whereas the last would diminish it. Our
failure to find an effect of attitude may not mean that the level
of SS-RIF is unaffected by any of these processes. Rather, we
suspect that each of them played a role, but at different times,
and as a result, they canceled each other out. The finding
suggests that for those with moderate attitudes toward a con-
troversial issues (which we suspect is a substantial portion of
the population) the attitude of listeners plays an unimportant
role in the way a speaker can shape the memory of a listener.

Transitivity

As to the principle of transitivity— our main concern—the
results were unambiguous. The practice effect and RIF promoted
by PERSON-PRO emerged in the final recall only if they also
emerged in the conversation. If the conversational dynamics did
not prevent the level of accessibility induced by PERSON-PRO
from shaping what was remembered in the conversation, then the
PERSON-PRO-originated practice effects and RIF could be ob-
served in both the conversation and the final recall. We recognize
that the propagation of PERSON-PRO-originated RIF into the
conversation may have been enhanced by the presence of a pre-
conversational recall, but we view the preconversational recall as
a measure of the accessibility of Rp!, Rp", and Nrp items prior
to the conversation, not as the sole source of the induced forgetting
and practice effects observed in the conversations. Although in
some circumstances RIF might fail to propagate without the pre-
conversational recall, a preconversation recall should not be a
necessary condition. It reflects shifts in accessibility elicited by
PERSON-PRO rather than determines in and of itself the accessi-
bility levels.

Although not a necessary condition for transitivity, it is note-
worthy that practice effects and induced forgetting accumulate
across social interactions. For RIF, this cumulative effect can be
straightforwardly understood in terms of additive effects of inhi-
bition. In the past, the effects of repeated selective practice on RIF
has been confined to instances of mass practice. Our result repre-
sents the first time researchers have shown a cumulative effect for
spaced practice. Although the present experiment does not allow
for a systematic comparison of spaced practice with mass practice
when it comes to the buildup of RIF, on the basis of our findings,
we expect a similar result to what is well established for practice
effects—that spaced practice will yield a greater cumulative effect
than mass practice.

Attitude Change

Changes in memory lead to changes in attitude. The observed
change cannot be attributed solely to practice effects. Attitude
change was also a function of RIF impairments. In particular,
PERSON-PRO influenced the attitudes of participants not only
because of what she presented but also what she was silent about
(Pasupathi & Hoyt, 2010; Stone, Coman, et al., 2010; Zerubavel,
2006). Her silences had more of an effect on attitude because they
were embedded in a presentation of related arguments rather than
presented in isolation.

Our results suggest that a person—be it a political figure or a
lecturer—might have a profound influence on the attitudes of
individuals, even if these attitudes are contrary to what this person
is promoting. To be sure, in many instances there is a larger
sequence of social interactions than we explored, but the sequence
we examined is a realistic one. The finding that this propagation
effect is present mostly for homogeneous pairs deserves particular
attention, since there is a tendency toward homophily—that is, a
preference to associate with individuals sharing similar values,
beliefs, convictions, and characteristics (McPherson, Smith-Lovin,
& Cook, 2001; Visser & Mirabile, 2004). This trend toward
homophily is exploited, for example, by organizations such as
Google and Facebook, which have recently altered their search
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algorithms so that users are exposed to information preferred by
similar others (Pariser, 2011). According to the present results, one
way to limit the influence that a person exerts on an audience may
be to promote discussion between individuals with divergent atti-
tudes.

Collective Memories

As scholars from a wide variety of disciplines have recently
argued, collective memories, attitudes, and behaviors can be un-
derstood as emergent properties whose roots can be found in how
one individual can affect another (Borgatti, Mehra, Brass, & La-
bianca, 2009; Carley, 1995; Epstein, 2006). In this regard, it is
important that we not only showed that practice effects and RIF
elicited by PERSON-PRO can propagate through a sequence of
social exchanges but also that this propagation could lead to a
greater consensus among those involved in the sequence. In par-
ticular, with her presentation PERSON-PRO could impose onto
others her understanding of the issues surrounding legalization and
do so more effectively when participants were members of homo-
geneous rather than heterogeneous pairs. The latter result suggests
that conversations among like-minded persons will consolidate the
effects of a speaker or presenter in a manner that should accelerate
the formation of a collective memory.

Group Polarization

The conversation phase of this study resembles, to an extent,
experiments on group polarization (see Baron & Kerr, 2002, for a
review; Moscovici & Zavalloni, 1969). In these experiments,
members of a group first learn arguments for or against a politi-
cally charged topic, then converse about it. Attitudes are assessed
at the beginning and end of the experiment. As a result of the
conversation, attitudes tend to become more polarized (Mackie &
Cooper, 1984; McGarty, Turner, Hogg, David, & Wheterell, 1992;
Myers & Bishop, 1970). Explanations of group polarization tend to
fall into two classes: (a) those evoking social comparison, and (b)
those relying on persuasive argument theory (Isenberg, 1986). In
the present study, we tracked the influence of PERSON-PRO as
well as the influence of a conversation. This dual focus differen-
tiates the present study from those on group polarization. Never-
theless, we found that conversations altered the attitude of like-
minded groups. Although the connection between the present
study and the work on group polarization needs to be explored in
more detail, the present study does suggest that the range of
possible mechanisms underlying group polarization might need to
be expanded to include practice effects and RIF.

Final Remarks

We suspect that the lessons learned by studying the specific
sequence of social interactions explored herein may generalize to
other sequences and that the principle of transitivity may be quite
general. To be sure, one must carefully study whether practice
effects and induced forgetting propagates from one social interac-
tion into another in other types of social exchanges. As we have
shown, propagation is not guaranteed. Mnemonic accessibility
altered by one social interaction may be overcome in the next
social interaction. All things being equal, however, practice effects

and induced forgetting should propagate through social interac-
tions along the lines indicated by a principle of transitivity.

Moreover, the results from this study indicate that influences
tend to be cumulative as they traverse sequences of social inter-
actions. Consequently, the influence of someone like PERSON-
PRO in shaping the memories and attitudes of an individual on a
particular topic can be enormous. This influence is not confined to
individual memories and individual attitudes. It can also shape
collective memories. Biased presentations are often delivered not
to individuals but to groups. In the end, political figures, for
instance, can have a profound effect on the memories and attitudes
of those who listen to them, especially if, after listening to the
politician, the public spends most of its time talking to similar
others.
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