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Preface

‘I have done that,’ says my memory. ‘I cannot have done that’ - says
my pride, and remains adamant. At last - memory yields.
Friedrich Nietzsche

It is an honour and a privilege to dedicate this volume to our friend and
esteemed colleague, Bruce Whittlesea. Bruce’s extraordinary contribution
to the field is unique in many ways. One notable aspect has been its sheer
breadth. Throughout his career, Bruce treated no aspect of psychology
as off-limits, and the result was important publications in a host of top-
notch journals on perception, memory, metacognition, decision making,
and emotion, to name but a few. To most, these topics likely appear quite
disparate, with the literatures that they generate progressing pretty much
independently. Indeed, most of us conducting research in more than one
field might develop a variety of ‘mini-theories’ to account for subsets of data
produced by each different paradigm. Instead, Bruce’s position has been
that most, if not all, psychological phenomena can and probably should be
studied together because they are guided by similar fundamental processes.
These processes involve what Bruce dubbed as production and evaluation,
which form the basis of his comprehensive theory of the human mind: the
Selective Construction and Preservation of Experience (SCAPE) model of mem-
ory. As with all good theories, SCAPE is surprisingly simple and yet widely
applicable. And in line with Friedrich Nietzsche’s observation above, a fun-
damental assumption of SCAPE is that experience of our personal past is
inferential and reconstructive in nature.

What follows are 17 essays to celebrate Bruce’s remarkable contribution to
experimental psychology. The volume is divided into five parts, each con-
taining one or more essays. We begin with an essay by Arnold who provides
an account of the reasons that it is necessary to consider both objective and
subjective measures of memory. The second part is devoted to essays on
inferential processes and fluency/familiarity, an important topic that formed
the basis of much of Bruce’s early work (e.g., Whittlesea, 1993). This part
contains four essays: Evans and Benjamin discuss the relationship between
perceptual fluency and feelings of familiarity in recognition; Miller and
Lloyd discuss developmental aspects of the fluency heuristic; Mantonakis,
Bernstein, and Loftus discuss the role of fluency in producing feelings of
familiarity, preference judgements, and senses; and Dienes, Scott, and Wan
consider the role of fluency and familiarity in implicit learning tasks.

xii



Preface  xiii

Although researchers have accepted for some time that feelings of famili-
arity in recognition have a heuristic basis (e.g., Jacoby & Dallas, 1981), the
feeling of recollection has typically been viewed as being more veridical and
direct (i.e., based on trace access) and less open to the impact of inferences.
However, more recent research by Ansons and Leboe as well as Kurilla and
Westerman, which is presented in Part III, demonstrates that recollection
has a heuristic basis as well. An essay by Mazzoni and Hanczakowski, also
presented in Part III, considers the role of metacognitive processes in con-
straining voluntary retrieval.

In Part IV, essays are presented that consider inferential processes in
regulating or maximizing accuracy in a variety of different tasks. Higham
demonstrates how signal detection theory can be used to model the regula-
tion of accuracy in tasks both with and without an explicit report option.
Goldsmith’s commentary on Higham's essay provides an alternative account
of accuracy regulation that relies on Goldsmith and Koriat’s (2008) quan-
tity-accuracy profile methodology. Next, Lindsay and Kantner as well as
Hockley respectively discuss the roles of feedback and criterion setting in
regulating recognition accuracy. The final two essays in Part IV explore the
regulation and maximization of accuracy in tasks entailing the allocation
of study time. Regarding such allocation, Moulin, Perfect, Akhtar, Williams,
and Souchay consider the effect of memory impairment, whereas Dunlosky,
Ariel, and Thiede detail the effect of personal agendas.

Finally, Part V is devoted to discussion of Bruce’s SCAPE framework.
Mantonakis and Hastie begin with a review of the data supporting SCAPE,
whereas Papesh and Goldinger consider psychophysiological measures of
production and evaluation, the two main components of SCAPE. Last but
certainly not least, Whittlesea presents his own chapter describing experi-
ments that involve recognition of words within sentences.

There is no doubt that we (and all our contributors) regret that Bruce is
retiring from psychological research. It is rare that a mind so keen is com-
bined with such cogency, making Bruce’s articles, chapters, and presenta-
tions a pleasure to behold for any researcher in any area. Our hope is that
this collection of essays, Constructions of Remembering and Metacognition, will
go some way to recording his contribution for posterity.

PHILIP A. HIGHAM AND JASON P. LEBOE
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1

The Importance of Untangling
Subjective Experience and Objective
Measures for Understanding Memory
Performance

Michelle M. Arnold

Introduction

Bruce Whittlesea has played a large role in shaping our understanding of
memory processes, and due to his prolific research it is likely that various
researchers would emphasize different aspects of his theories as his most
significant contribution. It is hard to sum up concisely how he has influ-
enced my own theoretical framework of memory, but if I had to focus on
a specific topic it would be his hypotheses on the production and evalua-
tion of performance. More specifically, throughout his research Whittlesea
has argued that subjective phenomenology is not merely a ‘by-product’
of the production of past experiences; that is, that objective properties of
performance (e.g., fluency) can lead both to predictable and unpredictable
subjective experience. Further, Whittlesea has strived to demonstrate that
remembering in general must be an inferential process because the ‘mental
content’ found in veridical recollection can also be found in an imagined
event (Leboe & Whittlesea, 2002; Whittlesea, 2002, 2004). This chapter
will focus on how the uncoupling of objective and subjective performance,
together with the characterization of memory as the end product of an attri-
butional process, provides a more precise understanding of the underlying
mechanisms of memory.

Objective memory performance refers to any measure of memory that is
experimenter-defined, and therefore independently quantifiable. For exam-
ple, in a recognition task it is the experimenter who has pre-determined
which of the test items are ‘old’ (i.e., which items the participants stud-
ied), and therefore an objective measure of memory performance can be
calculated simply by comparing participants’ responses on each test trial to
the known old/new status of the test item. Conversely, subjective memory
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performance refers to measures that are geared towards determining inter-
nal states of remembering — that is, how the act of remembering felt for indi-
viduals (e.g., how confident participants are in their old/new recognition
judgements). It is important to distinguish between objective and subjec-
tive memory performance because researchers sometimes draw conclusions
regarding the accompanying subjective phenomenology of an effect based
solely on an objective measure (e.g., Sanna et al., 2002). However, the pat-
tern of performance on an objective test of memory does not necessarily
correspond to a specific accompanying subjective phenomenology: A high
level of recall on a memory test does not automatically translate into a high
level of confidence, or a strong feeling of recollection or familiarity for those
items.

Acknowledging that we cannot make assumptions about subjective
experience based on objective performance (or vice-versa) is essential, but
in fact there are several important reasons for why untangling subjective
and objective measures may help us better understand memory in general.
The current chapter concentrates on two specific reasons regarding why
it is valuable to consider the separate contributions of objective measures
and subjective phenomenology to overall memory performance. The first
section focuses on how differing combinations of objective and subjective
performance help to inform our understanding of the underlying mecha-
nisms of memory. Specifically, the main interest in this section is what the
variations of phenomenology in a single experiment for the same level of
objective memory indicates about basic memory processes. The second sec-
tion explores the related issue of differences in subjective phenomenology
across materials, experiments, etcetera, for a given objective measure; that
is, whether these differences in subjective experience may be indicating that
more than one phenomenon is being investigated under the same label.

The role of objective and subjective measures in uncovering
the underlying mechanisms of memory

There are numerous ways to measure subjective phenomenology, but two of
the more common techniques are confidence ratings and Remember/Know
(R/K) judgements. In a typical R/K judgement, participants are instructed
that for any items they claim are ‘old’ (e.g., were presented on a study list)
they must indicate whether they can bring to mind specific details of stud-
ying the items (R), or whether the items simply feel old/familiar but no
conscious details of previously encountering the items come to mind (K).
Although confidence ratings are a more straightforward judgement for par-
ticipants to complete (i.e., they require less instructions, are argued to be
more intuitive for participants, etc.) many researchers use R/K judgements
to attempt to tease apart the underlying mechanisms that contribute to
memory performance.! Therefore, although confidence ratings also provide
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important information regarding the relationship between objective and
subjective measures of memory (e.g., confidence-accuracy calibration; Weber
& Brewer, 2003), this section focuses on research that has implemented R/K
judgements as the measure of subjective phenomenology.

The history of research utilizing R/K judgements predominantly has been
rooted in exploring two general types of memory theories: quantitative ver-
sus qualitative. The R/K models under the qualitative umbrella emphasize
the idea that remembering is the result of two distinct processes that give
rise to different types of subjective experience: namely, recollection and
familiarity. However, qualitative approaches typically differ in how they
define the nature of the underlying structures responsible for recollection
and familiarity. For example, in a standard R/K paradigm, some research-
ers interpret the R option as a measure of recollection and the K option as
an index of familiarity (e.g., Gardiner et al., 1996). Conversely, researchers
such as Jacoby and colleagues (e.g., Jacoby et al., 1997) have argued that the
K should not be taken as a straightforward measure of familiarity because
R responses displace K responses when recollection and familiarity co-
occur: An individual who believes that an event is old will only choose K if
s/he is unable to recollect specific details of this prior event. Additionally,
the equations for estimating recollection and familiarity in Jacoby’s (1991)
dual-process model rest upon the assumption that conscious (recollection)
and unconscious (familiarity) processing are independent of one another;
that is, conscious and unconscious processing can occur either in isolation
or together.

Quantitative approaches to R/K data specify that the difference between
remembering and knowing is dependent on the decisional processes; both
judgements are based on the same memory traces (i.e., the same information),
and they simply reflect differences such as trace strength (e.g., Donaldson,
1996; cf. Dunn, 2004). Similar to qualitative models of R/K judgements,
quantitative approaches differ in how they define the decisional processes
that lead to an R or K response. For example, a classic quantitative interpreta-
tion of R/K data is that K responses in a recognition task represent the divide
between judging items to be ‘old/new,” whereas the R responses correspond
to the high confidence ‘old’ judgements (Donaldson, 1996). Conversely,
Rotello, Macmillan, and Reeder (2004) argued that, although recollection
and familiarity are not independent processes, two dimensions are required
to model recognition data; one dimension is responsible for producing the
overall ‘old/new’ recognition judgements, and the second dimension distin-
guishes between R and K experiences.

Not all theories of R/K data fit neatly under a quantitative versus quali-
tative approach distinction. For example, the distinctiveness-fluency model
(Rajaram, 1996; Rajaram & Geraci, 2000) maintains that the key issue is not
whether it is a single continuum or dual-processes that is responsible for R
and K responses, but rather that non-distinctive fluent processing gives rise
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to familiarity (K) and distinctive processing (e.g., level-of-processing manip-
ulations at encoding) produces recollection (R). Further, two recent pro-
posed memory theories — the functional account and the expectancy heuristic
account — combine aspects of both qualitative and quantitative approaches
to R/K data. In particular, both theories argue that certain patterns of R and
K performance demonstrate that recollection is inferential in nature, and
therefore that an R experience is decisional- and context-dependent.

According to the functional account of recollection, whether an event is
judged as an R or K experience depends on the context in which the decision
is made: If the information that comes to mind about that particular event
allows you to make the decision-at-hand then you will experience a feeling
of conscious recollection (Bodner & Lindsay 2003; Gruppuso et al., 1997).
Specifically, being able to bring details to mind regarding an event will not
lead you automatically to judge that you are consciously recollecting that
event because if the details are not source-specifying then the information
is only strong enough to support a feeling of familiarity. An updated twist
on Mandler’s (1980) classic butcher-on-the-bus example can be used to illus-
trate this distinction: You see a woman walking towards you on the street
who has a nose piercing and spiky purple hair and you want to determine if
this is a person you have encountered before. As the woman walks past you,
the combination of her nose piercing and hair brings to mind the thought
‘oh, when I saw her before she reminded me of my younger sister because
they have almost identical piercings and hair styles.” If your goal simply
was to decide between whether this woman was a stranger or someone you
have seen before, then likely you would claim that you recollect (R) encoun-
tering this person at least once in the past (i.e., that you remember seeing
her before because you recalled that she had reminded you of your sister).
However, if your goal was more stringent and instead you were trying to
determine not just if, but how you know this person (i.e., in what capacity
you have seen her before) then that same detail coming to mind at best
would make her feel familiar (K) to you because it is not the type of detail
that allows you to accomplish the task.

Although the above example is hypothetical, there is experimental evi-
dence that supports the functional approach to memory (Bodner & Lindsay,
2003; Bodner & Richardson-Champion, 2007; Gruppuso etal., 1997; Kurilla &
Westerman, 2008). For example, Bodner and Lindsay (2003) had partici-
pants study two lists of words; one list was always studied with a medium
level-of-processing (LOP) task, and the other list was studied with either a
shallow or a deep LOP task. The results showed that medium LOP words
received significantly more R responses when they were studied and tested
with shallow LOP words than when they were studied and tested with deep
LOP words. The researchers argued that this effect was not due to differ-
ences between the conditions in how much list-related information could be
brought to mind because participants were equally able to recall list source
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in the medium-with-shallow condition as in the medium-with-deep condi-
tion (Experiment 4). Instead, Bodner and Lindsay claimed that the context
of the test list led the participants in the medium-with-shallow condition
to use different attributes of the stimuli to define the properties of R and
K than participants in the medium-with-deep condition. Evidence for the
importance of the test list context was demonstrated further by the finding
that the effect of higher R judgements in the medium-with-shallow condi-
tion disappeared when only medium LOP items were included on the test
(Experiment 2).

In a similar vein to the functional approach, the expectancy heuristic
account emphasizes that R/K judgements are inferential and the result of
an attributional process. However, the expectancy heuristic approach goes
a step further by explicitly claiming that it is an individual’s expectation
regarding the memorability of a situation that drives the decisional proc-
esses (McCabe & Balota, 2007). Specifically, according to this approach
individuals have an expected level of memorability in any given situation
(based on factors such as the context in which an item is studied/tested) and
therefore items that pass this expected level will be labelled an R experi-
ence. Similar to Bodner and Lindsay’s (2003) findings, McCabe and Balota
(2007) showed that medium frequency words received more R responses
when they were studied and tested with high frequency than low frequency
words. To explain these results, McCabe and Balota argued that the average
expected level of memorability was lower for participants in the medium-
with-high-frequency condition than in the medium-with-low-frequency
condition (i.e., because high frequency words are less memorable than low
frequency words) and therefore more medium frequency items passed the
expected threshold in this condition.

The functional and expectancy heuristic accounts may differ somewhat
in how they explain R/K data, but as described in the preceding paragraphs,
both approaches attempt to revise our understanding of the underlying
mechanisms of memory by providing examples of situations where objec-
tive measures of memory remain constant, but subjective phenomenology
changes according to the context.? Specifically, situations in which different
conditions produce the same level of objective performance but very dif-
ferent subjective experience pose problems for many of the qualitative and
quantitative memory theories. For example, it is not clear how independ-
ent recollection and familiarity processes (i.e., dual-process models) would
be able to explain the differing levels of R responses for the same level of
objective memory performance. Specifically, if the same type/amount of
information for medium LOP is available at test for both conditions, then if
recollection is independent of familiarity why would the presence of shal-
low versus deep LOP items lead to significantly different subjective phenom-
enology for the medium items? At a minimum, differing levels of subjective
phenomenology for the same levels of memory performance indicates that
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recollection and familiarity are not static and rigid states that map directly
to separate underlying components (for further discussion see Bodner
& Lindsay, 2003; McCabe & Balota, 2007). Indeed, the data are a strong
reminder that objective and subjective measures are not necessarily bound
together, but rather they are more fluid and sometimes may combine in
unexpected ways, depending on the context under investigation (although
this is not meant to imply that they cannot be influenced in a similar man-
ner under certain conditions).

The results available from the studies designed to test the functional
and expectancy heuristic approaches to memory also lend support for
the more general theory that memory is the result of an attributional
process (e.g., Arnold & Lindsay, 2002; Whittlesea, 2004). For example, the
discrepancy-attribution hypothesis argues that the feeling of familiarity is
a consequence of the perception of discrepancy; that is, individuals can
detect differences between how they expect to perform on a stimulus and
how they actually perform and if their actual performance is more fluent
than expected (i.e., ‘surprising fluency’) they may attribute this fluency
to some source in the past. However, the attribution of the perception
of discrepancy to either a source in the past or present depends on a
multitude of factors (e.g., prior knowledge of the stimuli, the present con-
ditions/context), and therefore is heavily influenced by principles such
as encoding specificity and transfer-appropriate processing (Whittlesea,
2002). A key concept of the discrepancy-attribution hypothesis is that the
feeling of familiarity is not an automatic result of discrepancy, but rather
it is the result of an inferential process that is triggered by the detection
of discrepancy.

Although not all researchers concur with the discrepancy-attribution
hypothesis, many have proposed theories that do paint familiarity as the
end result of some type of attributional process. In contrast, it is impor-
tant to highlight that conscious recollection has not typically been defined
as inferential in nature (e.g., Jacoby et al., 1997, Gardiner et al., 2002).
However, the differing levels of subjective experience accompanying the
same objective memory performance that has been found by researchers
such as Bodner and Lindsay (2003) and McCabe and Balota (2007) indicate
that, at least under some manipulations, decisions regarding the presence
or absence of conscious recollection are also the end product of an attribu-
tional process. Although this idea is not novel — researchers such as Leboe
and Whittlesea (2002; Whittlesea, 2002, 2004) previously have argued that
familiarity and recollection arise from the same attributional processes —
the predominant view within cognitive psychology continues to be that
different process (i.e., either qualitatively different, or different in strength/
number of dimensions) are responsible for producing the subjective states
of recollection and familiarity. Nonetheless, the data presented to support
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the functional and expectancy heuristic approaches are a strong reminder
that the conceptualization of recollection as an inferential process warrants
more attention than it currently receives in the memory literature.

Uncovering that similar levels of memory performance within the same
experiment can have different accompanying subjective phenomenology
would not have been possible if only objective memory had been measured
(Bodner & Richardson-Champion, 2007). However, all of the data support-
ing the functional and expectancy heuristic approaches to memory come
from recognition tasks; consequently, we need to consider whether we cur-
rently are missing important effects when it comes to recall tasks. More spe-
cifically, there is a large body of research showing that free recall involves an
output monitoring process that determines what items should be reported
(e.g., determines whether an item is ‘old’ or ‘new,” whether the item has
already been reported, etc.; Koriat et al., 1988, see also Higham, this volume,
Chapter 9, for detailed discussion). Although Bodner and Lindsay (2003)
found that participants equally were able to recognize studied medium
LOP items in the medium-with-shallow and medium-with-deep conditions,
would the same conclusions have been drawn if the task had been free
recall? For example, if participants in a free recall task had been instructed
only to report items they remembered from the study phase, then the results
may have shown that their memory appeared better (i.e., higher output of
studied words) for medium words in the medium-with-shallow condition.

It is not necessarily the case that results from a recognition task (e.g.,
more R responses for medium words in the medium-with-shallow con-
dition) would directly map onto a free recall task (e.g., more output of
medium words in the medium-with-shallow condition). However, if both
recollection and familiarity are the result of inferential processes then one
hypothesis is that a manipulation that leads to differences in subjective
experience on a recognition task may also lead to differences in the level
of output on a free recall task (i.e., due to output monitoring processes).
Further, because Bodner and Lindsay (2003) were able to show that it was
not a difference in the amount of available information that led to the
different subjective phenomenology in their recognition tasks (but rather
how this information was used by individuals), it is important to look at
the patterns of performance that would be produced if the experiments
were replicated with a free recall task.® Specifically, if recollection is the
result of an inferential decision process then in a free recall task where the
amount of available information between different contexts is constant,
the level of output should depend at least to some extent on how subjec-
tive phenomenology impacts the output monitoring processes. Therefore,
further research is necessary to examine the cause-and-effect relationship
between phenomenology, monitoring, and memory performance (see also
Koriat et al., 2006).
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Using subjective phenomenology to
help distinguish between effects

The supporting evidence for the functional and expectancy heuristic
approaches to memory comes from comparing patterns of objective and
subjective measures of memory within-experiments. However, in many sit-
uations researchers are required to draw conclusions about the underlying
mechanisms of a given effect by comparing data across different experi-
ments; that is, a compelling theory must be able to account for patterns of
data that have been collected in different laboratories, with varying stimulj,
different methodology, etcetera. Comparing across experiments can lead
to difficulties for producing an integrated theory because it is not always
clear why some effects are not consistently found or, perhaps even more
challenging, why the same effect seems to occur under very diverse situa-
tions. In some instances producing a theory that encompasses the majority
of experimental findings may not be possible because researchers are trying
to explain what they believe is a single phenomenon, when in fact there
are two (or more) similar effects under investigation. Unfortunately, it can
be difficult to separate out related effects when they historically have been
studied as a single phenomenon, but comparing combinations of objective
and subjective measures across experimental settings can provide useful
clues for establishing boundaries between related phenomena.

Hindsight bias (also commonly referred to as the knew-it-all-along effect)
is just one example of a well-known effect that has been difficult to explain
with a single unified theory. A hindsight bias occurs when individuals report
that they had previously known something that they in fact learned only
recently (i.e., after being exposed to correct feedback). In general, most stud-
ies of hindsight bias use one of two paradigms; a memory versus hypothetical
design. In a memory design the effects of feedback are determined within-
subject by having participants complete the same set of judgements twice —
once before and once after exposure to correct feedback (e.g., Fischhoff &
Beyth, 1975). Conversely, in a hypothetical design the judgements made in
the presence of feedback for one group (hindsight group) are compared to
judgements of the same stimuli made by a second group who have not been
exposed to the answers (foresight group; Fischhoff and Beyth, 1975). Various
explanations have been proposed to explain hindsight bias (e.g., automatic
assimilation, availability and anchoring heuristics, attributional processes),
but no single theory has been able to encompass the numerous and diverse
research findings (Arnold & Lindsay, 2007; Blank et al., 2008).

Blank et al. (2008) presented several experiments to support the claim that
a major reason it has been difficult to develop a cohesive theory of hindsight
bias is that there actually are three hindsight effects: two effects involve the
foreseeability and necessity of an answer/outcome, and the third compo-
nent involves memory distortions. Due to the major differences between
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hypothetical and memory hindsight paradigms, it likely is essential to par-
cel out memory issues from other contributing components; for example, it
is reasonable to presume that memory distortions play a larger role in mem-
ory designs than hypothetical designs (although Blank et al., 2008, contend
that the three components are not necessarily found in isolation). However,
the separation of the hindsight bias into three distinct components may not
go far enough, in that the components themselves may need to be further
divided. For instance, Arnold and Lindsay (2007) demonstrated that, even
across similar memory design paradigms, measures of subjective experience
varied significantly depending on the class of stimuli used to measure the
effect.

Because hindsight bias commonly has been referred to as a feeling of hav-
ing known some piece of information in foresight, Arnold and Lindsay
(2007) set out to measure the subjective experience of the effect by adding a
Remember/Just Know/Guess (R/JK/G) judgement to a memory design. Their
first set of experiments focused on the standard memory design stimuli
of difficult general knowledge questions, and the R/JK/G judgement was
inserted into both a traditional (number scale) and a modified-traditional
(2-alternative-forced-choice) paradigm (see Figure 1.1A). A hindsight bias
was found in both experiments, but there was no evidence that participants
had a feeling of knowing the feedback information in foresight; that is, par-
ticipants overwhelmingly claimed that they simply were guessing they had
previously given the correct answers to the feedback questions. In a series of
follow-up experiments the general knowledge questions were replaced with
word puzzles, which could be rearranged or solved to form common words,
phrases, or clichés (e.g., ‘once’ appearing above ‘4:56 pm’ can be solved for
‘once upon a time’; see Figure 1.1B).

Again, a typical hindsight bias was found in the experiments but, unlike
with the general knowledge stimuli, the word puzzles produced an accompa-
nying subjective experience. Specifically, for the puzzles that showed a hind-
sight bias (i.e., puzzles that participants had switched to the correct solutions
after receiving feedback) participants were significantly more likely to claim
they remembered giving the correct solutions prior to feedback, rather than
just knowing or guessing they had previously provided the correct solutions.

Arnold and Lindsay (2007) argued that, due to the inherent qualities of
the general knowledge questions and word puzzles, participants interacted
with the two types of stimuli in qualitatively different ways. A key differ-
ence between the questions and word puzzles is that the puzzles allowed for
a more rich interaction: Even when participants did not immediately know
the solution to a word puzzle they could attempt to use various strategies
and techniques to arrive at the correct solution. However, difficult general
knowledge questions tend to be ‘either-or,’ in that participants either already
know the correct answer, or they do not know the answer and have no ave-
nue within the experiment for working out the correct response. Further,
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A
TEST 1: Choose correct FEEDBACK: Read word and TEST 2: Choose same Test 1 response
Response Statement aloud then make R/JK/G Judgement
) Lo
What nuclear submarine Atlantic What nuclear submarine Remember--Just
sunk in the Atlantic in X sunk in the Atlantic in Know--Guess
19437 In what ocean did the 19437
nuclear submarine the ’ e .
a. Thresher Thresher sink in a. Thresher that | chose this
b. Nautilus 19437 b. Nautilus RESPONSE in Test 1
B
TEST 1: Choose correct FEEDBACK: Work out why TEST 2: Choose same Test 1 solution, ther
Solution The solution is correct make R/JK/G Judgement
l....
Remember—Just
counter counter counter Know—Guess
—»
that | chose this
a. marked counter-top check-out counter a. marked counter-top SOLUTION in Test 1
b. check-out counter b. check-out counter

Figure 1.1 An example of a 2AFC hindsight bias trial across the three experimen-
tal phases for both the general knowledge questions (1.1A) and word puzzles (1.1B;
see Arnold & Lindsay, 2007, for more detailed methodology).

the feedback phase of the experiments also allowed for a deeper interaction
with the word puzzles and their solutions. That is, seeing the solution to a
word puzzle affords the opportunity to work out why that solution is in fact
the correct answer (e.g., ‘oh I get it, “4:56 pm” represents the general concept
of time, so “once” is on top of “a time”’), whereas the answers to difficult
general knowledge questions do not lend themselves to the same processes
(and thus likely feel somewhat arbitrary). Therefore, although both types of
stimuli showed similar levels of hindsight bias, the differences in subjective
phenomenology may be hinting that different mechanisms are responsible
for the overall effects. Specifically, the hindsight bias found for puzzles may
be the result of a memory distortion that is due to factors such as source-
monitoring errors; for example, you may be able to bring to mind how you
worked out the steps to the solution of a puzzle when you were shown the
correct solution during feedback, but you misattribute this to when you
originally were asked to solve the puzzle (see Lindsay, 2008, for a more
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detailed discussion on source-monitoring errors). Conversely, the hindsight
bias produced with general knowledge questions appears to be more similar
to a general response bias: When participants are unable to remember how
they originally responded to a question in foresight they are influenced by
having seen the correct answer during feedback (but with no accompanying
feeling of having known the answer in foresight).

Hindsight bias is only one situation where measuring the accompany-
ing subjective experience may help delineate multiple effects. Another less
prominent example is the revelation effect, which is the finding that par-
ticipants are more likely to judge a recognition test item is old when the
item is preceded by some task (e.g., unscramble nescirof before the test item
forensic) than if the recognition judgement occurs in the absence of a pre-
ceding task (Watkins & Peynircioglu, 1990). The difficulty in explaining the
revelation effect has come from the fact that it has been found both when
the preceding task is related to the test item and when the task is unre-
lated (e.g., solve giaetvan for forensic; Westerman & Greene, 1996). Verde and
Rotello (2004) implemented a confidence judgement in their recognition
task and constructed ROC curves to demonstrate that the revelation effect
is not in fact a single phenomenon. That is, the same-task revelation effect
is caused by a decrease in memory sensitivity (i.e., a decrease in familiarity),
whereas the different-task revelation effect is due to a change in response
bias (i.e., more liberal responding; see also Hicks & Marsh, 1998). The results
from other laboratories have supported Verde and Rotello’s argument that
the revelation effect is not a single phenomenon, and ensuing research has
focused on fleshing out the mechanisms responsible for the two different
components (e.g., Leynes et al., 2005; Major & Hockley, 2007).

Although comparing different combinations of subjective and objective per-
formance may help delineate related memory effects, it is important to stress
that finding differences in subjective experience for a given phenomenon is
not necessarily an indication that more than one effect has inadvertently been
lumped together under the same label. Indeed, as described in the first section
of this chapter, many attributional approaches to memory explicitly argue that
behaviour and subjective phenomenology are not fixed; the same objective
performance may be experienced differently, depending on the current con-
text (e.g., Arnold & Lindsay, 2002; Whittlesea, 2004). Rather, the main point of
this section simply is that comparing the accompanying subjective phenom-
enology of an effect across different classes of stimuli, instructions, etcetera,
may be a helpful tool in uncovering whether there are different underlying
mechanisms leading to the observed objective performance.

Summary

Measuring both the subjective and objective components of an effect is
important not only because we cannot make assumptions about one based
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on the other, but also because separate measurements lead to a clearer
understanding in general about memory processes. One major problem with
binding objective and subjective performance together (i.e., assuming that
subjective experience will mirror objective performance) is that this mis-
taken assumption begins to compound as more and more research is con-
ducted. For example, if hindsight bias researchers assume that participants
really feel that they had known the feedback information in foresight, then
any manipulation they find to modulate the hindsight bias effect likely also
will be assumed to modulate subjective experience in the same manner.
However, as researchers such as Whittlesea (2002, 2004) have emphasized,
observed behaviour and subjective phenomenology can be found in both
expected and surprising combinations, and therefore one important route to
understanding memory is to uncover these various combinations. Further,
as discussed in the first section of the chapter, some experimental manipu-
lations appear to have little or no effect on objective memory measures, yet
they have a significant impact on phenomenology. Therefore, subtle but
important effects are easy to miss when the quality of the accompanying
subjective experience is not evaluated (Bodner & Richardson-Champion,
2007). Although the various possible combinations of objective and subjec-
tive memory performance are not necessarily straightforward to interpret,
these patterns help inform us about the nature of memory mechanisms.

Notes

1. There is a large body of work devoted specifically to examining whether confi-
dence ratings and R/K judgements reflect qualitatively different measurements,
or whether R/K judgements are just another (more complicated) measure of con-
fidence (e.g., that R responses simply reflect high confidence; cf., Dunn, 2004;
Rotello et al., 2004). Although this is an important issue, it is beyond the scope of
the present chapter.

2. It is important to point out that not all of the experiments used to support the
functional and expectancy heuristic approaches have demonstrated equal hit
rates across conditions. However, differences in false alarm rates also were found
across the conditions, and closer inspection of the data have shown that objec-
tive measures of discrimination (e.g., d’) do not differ between the conditions (see
Bodner & Richardson-Champion, 2007).

3. One obvious issue with using free recall is that it inherently makes it more dif-
ficult to manipulate test list context. However, as long as participants are able to
recall at least some items from the manipulated categories (e.g., at least some items
from both medium and shallow studied words) then at least a subtle context is
present at test.
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Fluency and Familiarity: How
Memory for Perceptual Detail
Influences the Remembering
of Events

Karen M. Evans and Aaron S. Benjamin

The more I think about that seam between the familiar and the
unfamiliar — and how it feels to pass from one to the other - the
clearer it becomes that humans instinctively generate a sense of
familiarity. You can sense it for yourself the next time you drive
someplace you've never been before. Somehow, it always feels as
though it takes longer to get there than it does to get back home
again. It's as if there’s a principle of relativity, a bending of time, in
the very concept of familiarity. The road we know is always shorter
than the road we don’t know - even if the distances are the same
(Klinkenborg, 2009).

Introduction

Recognizing events, objects, and persons from our past is a task fraught with
significance. It is embarrassing to not remember someone’s name, but the
more socially adept among us can navigate such a situation delicately and
perhaps even slyly elicit the sought-after name. Not recognizing a face as a
familiar one, or misattributing that face to an incorrect prior encounter, is a
failure from which we can not recover quite so inconsequentially.

There is a large and increasingly unwieldy literature on mnemonic sources
of information in recognition (e.g., Wixted, 2007; Parks & Yonelinas, 2007)
and on the decision processes underlying recognition judgements (e.g.,
Benjamin & Bawa, 2004; Benjamin et al., 2009; Stretch & Wixted, 1998).
This chapter takes as a starting point the view that (at least) one mne-
monic source of information can be characterized as the familiarity of a
stimulus and that that familiarity is at least in part due to memory for prior
perceptual experiences and the overlap of that memory with the current
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perceptual experience (e.g., Benjamin et al., 1998; Jacoby, 1983a; Whittlesea
& Williams, 1998). It is this latter point that is the focus of the current chap-
ter, in which we review evidence on the relationship between perceptual
memory and recognition judgements. How does our notably poor memory
for exact perceptual detail support feelings of familiarity and judgements
of recognition (cf. Matzen & Benjamin, 2009; Matzen et al., in press)? If we
can’t remember the route, why would it seem to take longer to go some-
where than to get back home?

Memory for perceptual detail

A general and quite revealing finding in the memory literature is that
items are processed more easily (i.e., with greater fluency) upon repetition
(Feustel et al., 1983; Jacoby & Dallas, 1981; Scarborough et a., 1977). This
rather ubiquitous effect underlies many indirect measures of memory, such
as reductions in the time it takes to name a perceptually degraded word or
to identify it at all, and may also contribute to judgements that are made
during direct tests of memory. The facilitated processing of repeated items
(i.e., repetition effects) may be rooted in different sources, including con-
ceptual priming, but the importance of perceptual priming is demonstrated
by the fact that changes in physical form across repetitions either dampen
(Feustel et al., 1983; Roediger & Blaxton, 1987) or obliterate (Jacoby &
Dallas, 1981) repetition effects, and that non-words, which cannot eas-
ily engender conceptual processing, nonetheless elicit robust facilitation
effects (Feustel et al., 1983; Johnston et al., 1985; Whittlesea & Williams,
2000).

The claim that memory for perceptual detail supports recognition judge-
ments violates the widely held assumption that our memory for perceptual
details fades rapidly. Indeed, we seem to encounter numerous confirmations
of this intuition (e.g., an inability to recall the exact wording of a recent
email or to retrieve what the stranger in the elevator this morning looked
like), and may even have the sense that there is little need to remember this
information. Still, even when unable to reconstruct the details of a prior
experience, we are often confronted with a strong sensation of familiarity
when we encounter that same item again. In fact, the inability to readily
retrieve information about a prior encounter may strengthen the role of
perceptual overlap, as the surprise of fluency in such situations demands an
explanation (Whittlesea & Williams, 1998; 2000). The facile processing of
a repeated item can provide a ‘fluency heuristic’ to influence judgements of
recognition memory. Research addressing the relationship between subjec-
tive senses and judgements about objective states of the world owes a great
debt to the always innovative and pioneering work of Bruce Whittlesea,
and we are pleased to present this brief review in the context of a volume
dedicated to his career.
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Perceptual fluency and recognition judgements

Before reviewing this literature, it is of use to highlight two maxims of the
fluency heuristic that provide a framework for interpreting the following
data, especially where null effects are observed. (1) The application of a flu-
ency heuristic to recognition judgements is often a last resort relied upon
when other sources of information (e.g., recollection) are not available.
Thus, even if fluency cues from perceptual priming are available, they are
only sometimes used to inform recognition judgements. (2) Use of a fluency
heuristic assumes an attribution process by which facilitated perception is
attributed to a task-relevant goal, such as prior exposure in a recognition
task; this process is fallible, however, as fluency can be misattributed when
the true source of fluency does not match the observer’s goal. Note that
we are not the first to point out these themes, as the following review will
clarify.

Relationships between measures of fluency and recognition

Jacoby and colleagues have argued that perceptual priming and recognition
memory are both classes of episodic memory, and that the degree to which
performance on these two test types parallel one another is determined pri-
marily by the specific retrieval demands of each task (Jacoby, 1983a, 1983b;
Jacoby & Witherspoon, 1982). This is primarily based on early evidence that
performance on perceptual tasks (usually a perceptual identification test in
which degraded visual words are gradually clarified, and the time at which
participants are able to identify the word is recorded) and recognition tests
(old/new judgements to repeated and novel test words) alike is sensitive to
manipulations that obscure or enhance access to the initial episodic trace.
In particular, the magnitude of perceptual priming and hit rate associated
with recognition are enhanced when study items are presented multiple
times (Jacoby & Dallas, 1981), repetitions during study are spaced rather
than massed (Jacoby & Dallas, 1981), higher old—new ratios are employed
during test (Jacoby, 1983a), and the length of the retention interval is shorter
(Jacoby, 1983a). That measures of perceptual priming and recognition often
correlate has been taken as evidence that performance on both perceptual
and recognition tests reflects the operation of a common episodic mem-
ory system, and that people can heuristically use the fluency of perceptual
processing as evidence that an item is repeated (e.g., Jacoby & Dallas, 1981).

Importantly, however, these correlations are not always observed, and
such dissociations have been leveraged in support of alternate accounts that
priming and recognition operate through separate mechanisms (semantic
and episodic memory, respectively) and cannot influence one another (e.g.,
Wagner & Gabrieli, 1998). Specifically, the amount of observed perceptual
facilitation is not necessarily dependent on recognition (i.e., it is sometimes
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equal for repeated words that are remembered and for those that are forgot-
ten: Jacoby & Dallas, 1981; Jacoby & Witherspoon, 1982), nor is successful
recognition contingent on perceptual facilitation (Jacoby & Witherspoon,
1982). In general, dissociations between performance on these two meas-
ures are observed when encoding conditions promote deeper conceptual
processing or semantic elaboration, through the use of generation tasks
(Jacoby, 1983b; Jacoby & Dallas, 1981), deep encoding (Jacoby & Dallas,
1981), or increased study time (which is arguably used to enhance elabora-
tive encoding: Jacoby & Dallas, 1981). Levels of processing manipulations
have even revealed that encoding depth has opposing effects on perception
and recognition, with facilitation on perceptual tasks being greater for more
shallow, data-driven encoding (e.g., a word presented in isolation) and rec-
ognition rates being higher under deeper encoding conditions (e.g., words
generated in an antonym task: Jacoby, 1983b). This pattern of sensitivity to
episodic details such as encoding conditions requires that explanations of
perceptual facilitation admit properties of episodic memory, because mere
activation of decontextualized lexical representations (i.e., semantic mem-
ory) cannot account for such effects.

Although it is informative to investigate correlations between perceptual
facilitation and recognition memory, later designs sought more direct evi-
dence of the use of fluency heuristics. Rather than measuring the relation-
ship between separate blocks of perceptual identification and recognition,
Johnston et al. (1985) followed each perceptual identification trial with
an immediate recognition judgement for the same word (after a separate
block of study words). This sequential judgement paradigm provides par-
ticipants with a readily accessible fluency cue (i.e., the ease of the preceding
identification) at the time of the recognition judgement. It also provides
experimenters with a measure of item fluency (identification time) for both
repeated and unstudied test words. In this design, use of a fluency heu-
ristic is inferred if items that are rapidly identified are more likely to be
judged as old; of particular interest is an examination of error trials (misses
and false alarms), as attributing perceptual fluency to repetition status may
cause these incorrect classifications. Critically, Johnston et al. found not
only that repeated words were identified more rapidly (thus observing typi-
cal perceptual fluency effects), but that words that were judged as old were
identified faster than those judged as new (i.e., hits were faster than misses,
and false alarms were faster than correct rejections). Johnston et al. addi-
tionally found that pronounceable non-words that were rapidly identified
were more likely to be called old regardless of their actual status (i.e., hits and
false alarms were identified faster than misses and correct rejections). The
authors attributed the greater role of fluency cues in judging non-words to
the reduced availability of elaborative encoding for study stimuli with no
semantic meaning. These results provide support for the first maxim, dem-
onstrating that fluency cues appear to be more important under conditions
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in which other bases for the recognition decision, such as recollection, were
reduced.

Johnston, Hawley, and Elliott (1991) further established the inverse roles
of fluency cues and recollection. Across several experiments, the degree
of elaborative encoding was manipulated by having subjects name study
words, count vowels in study words, or view a sham study phase in which
no words were actually presented but participants were told that words were
being presented subliminally. During the test phase, participants completed
sequential perceptual identification (naming a word as rapidly as possible as
a mask slowly disappeared) and recognition judgements (as in the Johnston
et al., 1985, design). When encoding conditions provided the least support
for test-phase recollection (by presenting no study words to be recollected),
the likelihood of calling an item old increased as the speed of identification
increased, suggesting a strong reliance on fluency cues. When encoding con-
ditions provided the strongest support for recollection (verbal production),
there was no relationship between perceptual fluency and recognition, sug-
gesting that recognition judgements were primarily informed by explicit
retrieval mechanisms. That evidence for applying a fluency heuristic was
absent for words studied in the production task is particularly striking given
that, across the three encoding conditions, repetition effects in the identifi-
cation task were actually greatest for the production group! Thus, despite the
fact that repetition strongly affected identification speed, participants did
not employ this heuristic to any observable degree. This contrast highlights
the important fact that the cue validity of a fluency heuristic is less impor-
tant in determining its contribution to recognition than is the presence of
alternative sources of information (first maxim). Accordingly, the mere pres-
ence of perceptual facilitation does not ensure that this information is used
to bias recognition judgements; thus, although the studies discussed earlier
found correlations between perceptual identification tasks and recognition
tasks, item-level analyses of sequential judgements are necessary to examine
the use of fluency information during recognition judgements.

An important finding in Johnston et al.’s (1991) was revealed when they
compared the use of fluency heuristics in sequential judgement conditions
(as described above) to that in blocks judgements (i.e., a perceptual identifi-
cation block, and then a recognition block). When recognition judgements
were performed in a separate block from the perceptual identification of the
same words, there was no relationship between fluency and recognition in
any encoding condition. Such a finding is important in validating the use of
a fluency heuristic. An alternative explanation is that the fluently processed
words might be more easily recognizable due to some other stimulus char-
acteristic (e.g., perhaps the shortest words are both easy to read and easy to
recognize), but an item-selection account (Watkins & Gibson, 1988) would
predict parallel effects across the mixed and blocked conditions (see also
Higham & Vokey, 2000, for counterevidence to item selection).
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Whittlesea and Leboe (2003) also examined recognition responses based
on the fluency with which test words were processed, by performing a
median-split on fluency measures (naming latencies to test words). If more
fluent processing of test words biases subsequent judgements, then faster
named words should be associated with higher claims of recognition than
those that are named slowly. Whittlesea and Leboe found that this was true
for pronounceable non-words but not for meaningful stimuli, suggesting
that additional sources of evidence were available when an item was familiar.
Although Whittlesea and Leboe did not assume that this other mnemonic
source was recollection (but rather, a different form of fluency, as discussed
at the end of this chapter), these results echo the first maxim in finding that
reliance on fluency heuristic is sensitive (and generally, inversely related) to
the availability of other cues.

Kelley, Jacoby, and Hollingshead (1989) discovered that perceptual fluency
can also bias judgements of source recognition. After studying a mixture of
visual and auditory words, participants completed a test phase in which
words were presented for perceptual identification (shown at a single brief
duration between visual noise masks), and then presented in full view and
tested for both source and oldness simultaneously (i.e., participants classi-
fied a word as read, heard, or new). In the perception task, studied words
were more likely to be identified than new words, and seen words were
more likely to be identified than heard words. Seen words were also more
likely to be remembered (i.e., not called ‘new’) than heard words. Hence,
modality effects were present in both the identification and recognition
tasks. The source judgements made to false alarms (which, in actuality, had
no study-phase source) were particularly revealing with respect to the use
of a fluency heuristic. For new words that were incorrectly judged as old,
participants were more likely to call the word ‘seen’ if it had been identi-
fied successfully in the preceding perceptual task, and more likely to call it
‘heard’ if it had not been identified. The authors interpreted this effect as
resulting from the application of a fluency heuristic: when words are eas-
ily processed, participants attribute this fluency to having encountered the
item in the same source. In a second experiment, participants were provided
with a mnemonic strategy to help them remember modality (they were told
to think of positive associations for seen words and negative associations for
heard words), and this greatly reduced the bias to label false alarms as ‘seen.’
As in the case of old/new recognition, therefore, the first maxim extends to
source recognition, as source judgements are more likely to rely on fluency
heuristics in the absence of alternative sources of information.

Experimental manipulations of perceptual fluency

Perhaps the most compelling evidence that perceptual fluency can be
recruited heuristically during recognition is the ability to induce a sense of
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familiarity by experimentally manipulating the perceptual clarity of test
items. In both visual and auditory modalities, subtle manipulations of per-
ceptual noise levels at test have been shown to promote higher rates of ‘old’
judgements for words presented in low noise backgrounds, relative to those
in high noise backgrounds (Goldinger et al., 1999; Whittlesea et al., 1990).
In both of these studies, a single degraded test probe followed a short series
of study words (seven words seen for 60 ms each in Whittlesea et al., 1990;
eight words spoken at a normal rate in Goldinger et al., 1999), and the test
probe was presented in light or heavier noise (though the difference was
intended to be unnoticeable). For both repeated and unstudied words, ‘old’
judgements were higher in the light noise condition. Thus, even though the
level of clarity was manipulated by the experimenters, independent of old-
new status, participants appeared to use this fluency information in form-
ing their recognition responses. By demonstrating that participants will
attribute fluency not necessarily to the correct source (which in this case is
perceptual noise levels) but to the source that the task renders most likely or
salient, these results emphasize the goal sensitivity of fluency attributions
stressed in the second maxim.

Several experimenters have attempted to elicit similar effects, but failed.
For example, Johnston, Hawley, and Elliot (1991) followed a study list with
a test phase of sequential identification and recognition tasks, in which the
critical manipulation was the rate at which the visual mask disappeared
during the identification task (rapid or slow). Study trials either involved
naming the study word, counting vowels, or studying non-words. Across
this range of encoding depths, there was no evidence that the mask removal
rate biased recognition judgements. In this design, however, there was no
attempt to conceal the manipulation, allowing the possibility that partici-
pants were aware of the rate changes and thus attributed the faster identifi-
cation to faster mask removal. This highlights the importance of the second
maxim: fluency effects are not always attributed to prior exposure, but can
be attributed to other sources when they seem more likely.

In another experiment that failed to induce fluency attributions on recog-
nition judgements, Watkins and Gibson (1988) had participants study a list
of words and then complete a test phase in which identification judgements
were followed by recognition judgements. The key manipulation was that
during the identification task, some words were presented for longer dura-
tions than others. Neither with visual nor auditory presentation was this
manipulation successful in soliciting a greater proportion of ‘old’ responses
to long presentation items, despite strong priming effects of prior expo-
sure on the identification task. Although the authors were careful in the
visual presentation experiment to reduce the possibility that participants
were aware that the duration of presentation was manipulated, they may
have overlooked the first maxim of the fluency heuristic: namely, partici-
pants will only rely on fluency if they need to, and when other sources of
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information are available, those will likely be used instead. Therefore, it is
possible that deeper processing reduced the contributions of fluency cues
(as suggested by Whittlesea et al., 1990). Additionally, as noted by Higham
and Vokey (2000), Watkins and Gibson’s conclusion is based on null results
obtained through a manipulation that may have been too weak to pose an
adequate test (i.e., prime durations may not have differed enough across
conditions).

Effects of preexposure to test words

One of the most revealing and well replicated manipulations of perceptual
fluency is Jacoby and Whitehouse’s (1989) use of subliminal ‘context words’
to facilitate test word processing. In this paradigm, participants view a long
list of study words and then make recognition judgements to test words pre-
ceded by masked primes that match the following test word, mismatch the
following test word, or are meaningless strings (e.g., xoxoxox). In Jacoby and
Whitehouse’s original test, participants were told either that primes some-
times matched the test words and should therefore be read in order to assist
performance, or that the mask was simply a meaningless attention cue to
signal the test word. For participants who were told to ignore the cues, new
words were more likely to be judged as old when they were preceded by a
matching prime than when preceded by a meaningless prime. Participants in
this group were also less likely to judge new words preceded by a mismatch-
ing word as old, relative to the meaningless primes. For subjects who were
aware that context words sometimes matched the target, the opposite pattern
occurred, such that they were less likely to call new items old when they were
preceded by a matching prime. Both groups experienced more fluent process-
ing of test words that were preceded by a matching prime, but whereas par-
ticipants who knew about this manipulation correctly attributed fluency to
the prime word, those who were unaware of this manipulation used task goals
to attribute fluency to prior exposure (demonstrating the second maxim). A
similar pattern of results was found when the presentation duration of the
prime was increased, suggesting that the supraliminal exposure caused sub-
jects to be aware of the prime’s presence and to discount it accordingly.

An alternative interpretation of fluency effects on recognition is pro-
vided by Huber, Clark, Curran, and Winkielman (2008). They generalized a
model of perceptual identification (Huber & O’Reilly, 2003) to the recogni-
tion task of Jacoby and Whitehouse; the critical mechanism in that model
is that priming first enhances fluency (by aiding perceptual mechanisms
in a top-down manner) and, after longer exposure durations, decreases flu-
ency (because of habituation). In this explanation, no attribution is neces-
sary to explain the reversal of priming effects when the prime is presented
for a longer duration. However, it is not clear that this explanation can eas-
ily accommodate the result that the effects of the prime vary with instruc-
tions to the subject, as reviewed above.
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Subsequent work using this paradigm has found that the lack of awareness
of primes is not necessary to the success of the manipulation (Joordens &
Merikle, 19992; Gellatly et al., 1995), and in some cases awareness can
strengthen the illusion (Higham & Vokey, 2000). Joordens and Merikle
(1992) compared recognition following primes presented above perceptual
identification threshold to those presented subliminally, and found that
prime duration was sufficient to produce the Jacoby and Whitehouse (1989)
illusion, independent of whether participants were told about the match-
ing prime words, as predicted by Huber et al. (2008). Gellatly et al. (1995)
found that when prime duration (for a stream of rapidly presented prime
words) was held constant, the illusion could be selectively produced under
instructions directing participants to encode the words, versus instructions
directing them to monitor the stream for a word matching the subsequent
recognition probe. Gellatly et al. concluded that the matching instructions
did not produce the illusion because they rendered the match between
prime and test probes salient, thus making the prime a stronger candidate
for explaining the fluency (similarly, salience was manipulated by prime
duration in Joordens and Merikle’s study and by awareness in Jacoby and
Whitehouse’s study). Higham and Vokey (2000) proposed that the illusion
itself is due to an identification heuristic in which participants attribute
their ability to read a rapidly presented prime to prior exposure; awareness
of the prime’s relationship to the target thus motivates use of this heuristic.
Long durations fail to produce this illusion because the prime identification
is too easy to be influenced by prior exposure, thus making the identifica-
tion heuristic less viable.

A recent series of experiments by Westerman and colleagues has extended
Jacoby and Whitehouse’s (1989) paradigm to a variety of form manipula-
tions, in order to assess the role of expectancy in fluency heuristics. These
studies have revealed that enhanced false alarm rates to fluently processed
(primed) words can be prevented not only by providing a more likely expla-
nation for the fluency effects (as in Jacoby & Whitehouse, 1989), but also
by making perceptual fluency an unlikely explanation (i.e., reducing cue
validity without presenting a better alternative). For example, Westerman,
Lloyd, and Miller (2002) reduced the validity of fluency cues by having par-
ticipants complete an auditory study list followed by a visual test list con-
taining context words. In this paradigm, prior auditory processing would
not be expected to facilitate visual processing at test, and so the sense of
fluency produced by the matching primes should not be attributed to prior
exposure. Supporting this hypothesis, matching primes did not enhance
false alarm rates in the presence of a modality change. Westerman et al.
also found that words studied aurally were more likely to be judged as ‘old’
when the study list also contained visual words (that match the test modal-
ity). Thus, participants’ willingness to attribute enhanced fluency to prior
exposure was sensitive to their expectations that the test words should be
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processed more fluently; when modality always changed between study and
test, participants had no reason to expect more fluent processing, and thus
did not attribute fluency to repetition. (A very similar pattern of results also
obtained for more subtle, within-modality changes of words to pictures,
and changes in font style: Westerman et al., 2003.) Additionally, Westerman
et al. found that when given a sham ‘subliminal’ study list (as in Johnston
et al.,, 1991), participants who viewed visual noise (that allegedly contained
subliminal study words) exhibited greater fluency attributions to visually
presented (and primed) test words than participants who heard auditory
study noise. As in Johnston et al.’s study, these effects, in the absence of any
memory signal to counter them, were greater than when there was a true
study list.

Experimental manipulations of recognition

Demonstrations of the fallibility of fluency heuristics have not only exam-
ined the extent to which enhanced perceptual ease due to stimulus char-
acteristics can be falsely attributed to prior exposure, but also the extent
to which fluency resulting from prior exposure can be falsely attributed to
perceptual characteristics. Witherspoon and Allan (1985) had participants
view a list of words, and then (in a superficially unrelated task) evaluate
the duration for which briefly presented words remained onscreen. Words
that had been seen before were evaluated as remaining onscreen longer
than new words, and this effect obtained whether participants were asked
to name the words or not. Jacoby, Allan, Collins, and Larwill (1988) had
participants listen to a series of sentences, and then rate the noise levels of
a set of purportedly unrelated sentences. Participants rated repeated sen-
tences as occurring in less auditory noise than new sentences, even though
the noise levels were matched across stimulus classes. Similar effects have
been found for single words presented aurally (Goldinger et al., 1999) and
visually (Whittlesea et al., 1990). These studies underscore the importance
of the second maxim: the use of a fluency heuristic in recognition memory
and the presence of repetition-based perceptual fluency effects are not the
same thing. Perceptual fluency can arise from a variety of sources, and can
be attributed to a variety of sources, sometimes leading to an imperfect
mapping (reviewed in Benjamin & Bjork, 1996; Jacoby et al., 1989).

The fluency criterion

Until this point, we have presented evidence that certain stimuli are per-
ceived as ‘more fluent’ without providing the necessary qualifier: fluent
relative to what? Jacoby proposed that fluency is evaluated relative to the
difficulty of the current task (Jacoby & Dallas, 1981). By this rationale,
performing certain operations (e.g., reading words) is associated with a
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general level of difficulty, and when an individual item is further proc-
essed more fluently than expected (Benjamin et al.,, 1998; Whittlesea &
Williams, 1998), this deviation is attributed to repetition (or alternative
sources that the experimental context renders plausible: Goldinger et al.,
1999; Whittlesea et al., 1990). In contrast, Whittlesea and Leboe (2003)
suggested that fluency can be judged in two ways. First, item fluency can be
assessed relative to other items from the same stimulus class. This is similar
to Jacoby'’s relative fluency, though Whittlesea and Leboe emphasize the
comparison to items in the stimulus class (rather than items in the current
task); because this class-wide fluency is a contextually invariant property,
Whittlesea and Leboe label it ‘absolute fluency’. The second type of fluency
judgement they propose is assessed relative to the expected fluency for that
particular item. This item-level expectation of fluency requires a history of
experience processing that item and therefore is only applicable to familiar
stimuli (i.e., non-words do not give rise to this type of fluency). Finally,
Westerman (2008) proposed that fluency is compared not to the fluency
of the task, the stimulus class, or the particular item, but to the fluency of
all other items in the current context (i.e., other test probes). This is sup-
ported by evidence that illusions of familiarity (obtained through Jacoby
and Whitehouse’s, 1989, manipulation of perceptual priming and through
Whittlesea’s, 1993, manipulation of conceptual priming) weaken as the
proportion of test items that are primed increases (Westerman, 2008), and
that this effect holds for within- but not between-subject manipulations.
It is unclear whether one, none, or all of these theories are correct, but the
recent revival of interest in identifying the basis of fluency judgements
holds promise for continued progression.

Summary

Human memory systems are highly fallible, and a premium is placed on the
ability to adaptively respond to the particular demands of infinitely vary-
ing situations in which remembering is required and yet details are sparse
(Benjamin, 2008). One important tool used to confront imperfect memory
is the monitoring and interpretation of ongoing perceptual events. When
we see ourselves engaging in more rapid perception than we expect, we ask:
does this enhanced perception owe perhaps to a recent prior encounter with
this stimulus? This chapter reviewed evidence that this process takes place
and that the answer is often in the affirmative, particularly when the situ-
ation lends that attribution plausibility and no superior basis for a memory
judgement is available. It is true that memory affects perception, as noted so
poetically at the outset of this chapter. But it is no less true that perception
affects memory, and that sometimes the road seems short because it is short,
not because we have travelled it previously.
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The Development of the Fluency
Heuristic in Childhood: More
Questions than Answers

Jeremy K. Miller and Marianne E. Lloyd

Introduction

Imagine the challenges that a 3-year-old child’s memory faces compared
to that of an adult: The world is less predictable and the vocabulary is less
familiar. Typically developing 3-year-olds are just beginning to harness
the vast power of human language, and 3-year-old’s memory skills are
only beginning to develop into their adult forms. For instance, children’s
working-memory capabilities have been demonstrated to increase as they
mature (Siegel & Ryan, 1989). When compared with adult memory perform-
ance, young children demonstrate greater susceptibility to false memory
formation in some circumstances (Ceci et al., 2007) and less susceptibility
in others (Brainerd et al., 2008). Metacognitively, children are often less
effective at generating and implementing helpful retrieval and encoding
strategies than adults (Chi, 1978). In many ways, young children’s memories
are quite different from adult memories.

It is unsurprising then, that the available research examining competen-
cies in memorial attribution and memory decision making demonstrate that
these skills do not appear until later in childhood (for a review see Bjorklund
et al., 2009). Currently, the available data examining this question is rather
sparse. Understanding how children develop the skills required in order
to use these complex response strategies is an important topic of study for
memory researchers for several reasons. First, research examining the devel-
opment of children’s memory skills helps to address classic developmental
questions such as the extent to which these memory response strategies
may develop through the child’s examination of their own memory’s suc-
cesses and failures or the extent to which retrieval is constrained by biol-
ogy. Second, understanding how children develop advanced memory skills
could help in the development of techniques and interventions designed
to assist developmentally delayed children in generating more effective
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memory strategies. Finally, understanding the developmental trajectory of
children’s memory response strategies may yield important insights into the
question of how, when, and where both children and adult participants use
metamemory to guide their response strategies — an issue that has recently
generated some theoretical debate (cf. Karpicke et al., 2008; Whittlesea
et al., 2005). The goal of the present chapter is to review what is known
about the development of one such process: the use of the fluency heuristic
in recognition memory.

What does it take to use the fluency heuristic?

Fluency may be described as the speed or ease with which an item, person,
event, or experience is processed. Two types of fluency have been discussed
most frequently: perceptual and conceptual. Perceptual fluency refers to
enhanced processing due to the physical characteristics of the item (e.g.,
easy-to-read font) whereas conceptual fluency is a product of semantic over-
lap (e.g., faster access to ‘cat’ after seeing ‘dog’). There is quite a bit of evi-
dence suggesting that people are more likely to claim to remember fluently
processed test items, suggesting that participants are at least implicitly aware
of the correlation between speedy mental processing and familiarity (e.g.,
Jacoby & Dallas, 1981; Whittlesea, 1993; for an alternative interpretation see
Winkielman et al., 2003). Environmental stimuli that have been previously
encoded and processed are easier to subsequently process than novel stim-
uli. When rememberers become aware that previously experienced stimuli
tend to be quickly processed they use this knowledge to guide future mem-
ory decisions. Specifically, they develop a heuristic in which they are more
likely to identify a fluently processed stimulus as a target relative to stimuli
that are less fluently processed. In addition to helping recognize familiar
items, over-reliance on this heuristic has been shown to result in memory
illusions. During laboratory memory tests, participants who are exposed to
stimuli that have been made artificially fluent are more likely to call these
stimuli ‘old,” regardless of whether they have been previously experienced.
This artificial fluency can be perceptual (e.g., enhanced through the pres-
entation of a masked word that matches the test item) or conceptual (e.g.,
preceding the test word with a predictive sentence stem).

The manner in which participants decide whether or not to attribute flu-
ency as evidence of previous occurrence is not entirely straightforward. That
is, high levels of fluency do not always lead to high levels of ‘old’ recogni-
tion decisions. Whittlesea and Williams (1998) addressed this point nicely
by asking the question: ‘Why do strangers feel familiar, but friends don’t?’
Despite the fact that the faces of our friends are no doubt processed quite
fluently, we are not generally overcome by feelings of familiarity when we
see them. However, unexpectedly encountering a long forgotten high school
classmate in the supermarket may cause a tidal wave of familiar feelings as
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we attempt to ‘put a name with the face” Much recent research indicates
that the explanation for this apparent paradox lies in the role of expecta-
tions (Westerman, 2008; Westerman et al., 2002; Whittlesea & Williams,
1998, 2001a, 2001b). When we arrive at a friends’ house, we expect to be
surrounded by familiar faces and we adjust our evaluation of the incoming
fluency of our processing accordingly. Conversely, we do not expect to run
into high school friends in the supermarket and the discrepancy between
the observed levels of fluent processing and our low expectations result in a
powerful feeling of familiarity.

As is clear from the above discussion, the use of perceptual fluency as
a cue to memory is a complex process. Consequently, any analysis of the
development of the fluency heuristic needs to examine the functional capa-
bilities of children at various age levels to accomplish the various tasks nec-
essary in order for the fluency heuristic to function in a mature manner.
Therefore, before discussing the limited research on fluency use for recogni-
tion memory in childhood, we briefly consider each of the capabilities that
would need to be in place in order for a child to demonstrate mature fluency
attribution. Specifically, we propose that there are four basic elements of
fluency attribution that children need to master in order to perform in the
manner an adult typically does. These elements are presented below roughly
in order of the assumed complexity of the cognitive operations necessary in
order for a child to engage in the necessary activity associated with each ele-
ment of the mature fluency attribution process. After briefly describing the
elements, we review the extant data in the memory development literature.
In addition, the limited available data describing the emergence of familiar-
ity attribution strategies seems to indicate that children develop these abili-
ties roughly in the presented order (although there is little data looking at
the development of the final two elements).

Element 1: Facilitated perceptual processing of previously presented
information. The foundation of adult fluency use is the speed and ease
with which previously experienced stimuli are processed. In order to dem-
onstrate mature use of the fluency heuristic in memory processing, children
would need to demonstrate fluency effects, that is, the speeded processing
of an item due to prior exposure.

Element 2: Understanding that fluency is a cue to memory. A child
who does experience an item more fluently must still understand that this
information can be used as a cue to memory. That is, the child must real-
ize that fluency is positively correlated with oldness. This element is what
makes attribution possible: once children ‘realize’ that fast and easy men-
tal processing is often associated with the presence of previously experi-
enced stimuli, they may begin to attribute information regarding ease of
processing into their memory decisions. Critically, this ‘realization’ may
not come in the form of a conscious strategy. Rather, children may simply
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subconsciously note the frequent co-occurrence between fluency and old-
ness and allow this relationship to inform their memory decisions.

Element 3: Learning to discount fluency in inappropriate contexts. A
third component in developing a mature fluency heuristic would be learn-
ing not to over apply the fluency heuristic. Over-reliance on the fluency
heuristic can decrease memory accuracy. Consequently, mature fluency
heuristic users are sensitive to a number of factors when deciding if fluency
is a diagnostic cue to memory in a given context. Attribution at this level is
heuristic in nature and may happen at a non-conscious level. For example,
Westerman et al. (2002) have demonstrated that when making recognition
decisions, adults are sensitive to the modality in which the information was
originally presented. That is, if a stimulus was originally presented in an
auditory modality and is processed fluently in a visual modality at the time
of the recognition test, participants discount the visual fluency and do not
factor this into their recognition decisions. This is generally consistent with
the actual effects of modality on memory priming: priming is greatest when
the study and test items are presented in the same form (e.g., Rajaram &
Roediger, 1993).

However, participants do not show sensitivity to modality when concep-
tual fluency is being manipulated. Participants will readily attribute this
form of fluency as evidence of previous occurrence, even after a change in
modality between study and test (Miller et al., 2008; Thapar & Westerman,
2009). Again, this is consistent with the effect of modality on conceptual
fluency - it is not affected by changes in modality because it is based on
meaning rather than perceptual characteristics.

Element 4: Purposefully strategizing about fluency as a cue to
memory. Finally, advanced heuristic users may use metacognitive skills
to actively strategize about the appropriateness of reliance on fluency as a
source of evidence when making a memory decision. For instance, Jacoby
and Whitehouse (1989) have demonstrated that a 50 ms matching prime
word presented just before the onset of a test word can lead to an illu-
sion of memory. Participants attribute the fluency generated by the prime
as evidence that they have previously encountered the test word and are
more likely to claim to remember the word, regardless of whether or not
the word appeared on a study list. Critically though, when participants are
made aware of the influence of the prime by extending the duration of the
prime from 50 ms to 200 ms, participants actively and strategically discount
the fluency generated by the prime and do not display a bias towards say-
ing ‘yes’ to a matching prime. Some explanations of this finding posit that
participants are consciously aware that fluency may be biasing their recog-
nition decisions, and strategically taking steps to correct for its influence.
However, it is important to note that Huber and colleagues have recently
developed a counterhypothesis suggesting that the effect of the long prime
may be due to negative priming rather than attributional factors (see Huber
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et al., 2008, for a review). Despite this new evidence, conscious strategic
decision making regarding fluency continues to be a core element of some
conceptualizations of the fluency attribution process.

For example, conscious strategizing about the role of fluency is particu-
larly critical for theories such as Whittlesea and Williams’ (1998, 2001a,
2001b) Discrepancy-Attribution Hypothesis. In the Discrepancy-Attribution
Hypothesis, memory illusions arise when observed levels of fluency are sig-
nificantly higher than expectations generated from the context, resulting
in a conscious feeling of surprise. When participants experience this feel-
ing of surprise they attribute the feeling as evidence of previous exposure
to a stimulus. For example, Whittlesea and Williams (2001a) presented
participants with a study list followed by a recognition test. Test words
were preceded by either a predictive sentence stem or a non-predictive sen-
tence stem. For example, the sentence stem ‘She cleaned the floor with the

" is predictive in that it allows the subject to generate a reason-
able prediction regarding what the test word would be: the word ‘broom’
is an appropriate completion; the word ‘guitar’ is not. On the other hand,
a sentence stem like ‘She couldn’t find a place to put the " is not
predictive. It can sensibly be completed with any of a large number of pos-
sible answers. Critically, Whittlesea and Williams found that false alarms
occurred more frequently when the words occurred in predictive sentences
than when they occurred in non-predictive sentences. This effect was
observed only when there was a pause between the sentence stem and the
target word. The authors argued that predictive sentences led subjects to
generate a set of general, indefinite expectations regarding the appropriate
potential test words. When a non-studied word appeared after a predic-
tive sentence, participants experienced a surprising level of fluency for a
new test item due to the satisfying match between expected outcomes and
reality. The discrepancy in processing fluency lead subjects to experience
surprise, and subjects attributed their surprise to the word being old. This
complex and (at least at times) conscious metacognitive attribution strategy
exemplifies the nuanced strategies that may be employed by expert fluency
users.

A note of caution is necessary when discussing the role of conscious
processing in memory attribution. A fairly straightforward prediction of
theories of fluency attribution that propose a conscious attribution proc-
ess is that participants should be able to adjust their attribution strategies.
If participants are consciously aware that they use a specific strategy when
making decisions about the fluency of a stimulus, they should be able to
adjust these strategies if experimental conditions suggest that a strategy
shift would be advantageous. Experiments that have tried to create such
experimental conditions have not always demonstrated the strategy shifts
predicted by conscious models. For example, Miller et al. (2008) showed
that participants are disinclined to attribute fluency as evidence of previous
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occurrence on a visual recognition test when the target had previously been
presented in an auditory modality. Critically, this was true even when the
experimental procedures were designed to make participants believe that
perceptual fluency would be a relevant cue to memory. These results suggest
that participants’ response strategies may be less malleable than predicted
by a conscious and volitional attribution system. Further examination of
the developmental trajectory of metacognition and attribution strategies
may afford a unique opportunity to shed light on this unresolved ques-
tion: if children’s attribution strategies change as their metacognitive
skills improve, this would constitute support for metacognitive theories of
fluency attribution.

Having laid out a basic framework for the cognitive skills necessary in
order to attribute fluency in an adult fashion, we now turn to the literature
in order to assess what is known about the development of these skills across
childhood. To preview, there is good evidence of the developmental time-
frame for element 1, limited evidence for element 2, and the skills necessary
for children to complete elements 3 and 4 have not yet been fully examined
in the developmental literature.

When do children show priming effects?

Evidence for the first step in fluency attribution, priming, has been well estab-
lished (for reviews, see Lloyd & Newcombe, 2008; Parkin, 1998). In the adult
literature, priming effects are demonstrated for words by measures of naming
latency or perceptual identification (Murrell & Morton, 1974; Neisser, 1954)
that are faster than when a word has not been presented previously. Because
young children cannot read, a similar task has been employed that uses pic-
tures instead of words (Cycowicz et al., 2000). In this paradigm, children
are exposed to a study list consisting of a series of pictures. This is followed
with a test phase in which participants are exposed to degraded examples of
stimuli from the study list along with new stimuli (see Figure 3.1).

Children demonstrate priming by recognizing old test items at a greater
degree of perceptual degrade than new test items. Children as young as 3,
show evidence of priming when naming recently presented pictures. In the
verbal domain, children as young as 3 to 4 show advantages in reacting to a
previously seen stimulus (Parkin & Streete, 1988) or in generating category
exemplars to a prompt (e.g., Perez et al., 1980). Thus, if a preschooler has
been presented with a picture of a ‘bear’ she will be able to name it more
quickly later. Furthermore, recent exposure to the prime will also make it
more likely that she will respond ‘bear’ when asked for an example of an
animal.

It is important to note, however, that while these advantages are gener-
ally consistent across development for priming that is perceptual in nature
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Full stimulus:

Degraded stimulus:

N

\

Figure 3.1 Example of the type of stimuli used in the degraded image identification
task

Note: Used with permission. Copyright 2010, Life Science Associates, Bayport, NY, lifesciassoc@
pipeline.com
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(see Cycowicz et al., 2000 for an alternate interpretation), conceptual prim-
ing seems to improve across childhood (Mecklenbrauker et al., 2003), likely
due to an increased semantic knowledge base. This effect is seen directly
in tasks such as stem completion, in which the child is given a word stem
suchasB____ , and priming is measured as the increased probability
of filling in the stem with a recently presented word (Billingsly et al., 2002)
as well as indirectly in studies showing that the DRM illusion increases
from childhood to adulthood (Holliday & Weekes, 2006). That is, children
become more susceptible to errors from semantically organized lists with
age, presumably due to stronger and better organized category and concept
structures in memory as well as better retrieval strategies based around
these structures.

When do children attribute fluency as evidence of
previous occurrence?

In contrast to the vast number of studies on priming and development,
relatively little work has expressly addressed the way that children attribute
processing fluency to memory. We are aware of three key studies in this
domain; two using picture priming to manipulate fluency (Drummey &
Newcombe, 1995; Guttentag & Dunn, 2003), and one on the attribution of
fluency to autobiographical memory (Liu & Newcombe, 1999). Since the
paucity of available data affords the opportunity for a complete review, we
discuss each of these experiments in turn.

Drummey and Newcombe (1995) presented participants (ages 3, 5, and
adult) with a list of pictures to study. Later, these pictures were presented
in an incomplete form that was then slowly made complete. Participants in
this experiment had two basic tasks: the first of these was an implicit iden-
tification task in which participants were asked to identify the name of the
degraded image being presented. This task was followed by an explicit rec-
ognition test in which participants answered whether or not the picture had
been presented on the study list. All of the participants could identify the
previously studied items earlier in the completion process, demonstrating
priming, but the 3- and 5-year-old children failed to use this as a guide to
their recognition memory judgements. That is, they experienced enhanced
processing but failed to attribute it to the recent prior experience with the
item. This research suggests that children younger than age 5 do not use the
fluency heuristic.

Follow-up research was able to determine that by the age of 8, children
do seem to use fluency to guide memory decisions. In a procedure similar
to that of Drummey and Newcombe (1995), Guttentag and Dunn (2003)
gave participants a list of pictures to study. During the recognition test, the
pictures were blurred and slowly brought into focus. Children of both ages
(4 and 8) showed earlier recognition of studied items, but only the 8 year
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olds showed increased positive responses to items identified at a faster rate
of focusing (more degraded pictures). This suggests that the link between
implicit processing and explicit memory decisions happens somewhere
between the ages of 5 and 8.

The finding that young children did not apply fluency effects to explicit
memory is not limited to simple pictures that were seen once, it also occurs
with naturalistic stimuli that have been repeated over many occasions at
spaced delays. Lie and Newcombe (1999) tested children (the average age
at time of testing was about 7 years old) on face judgements. Some of the
faces presented in this experiment were those of preschool classmates who
had not been seen for several years and others were novel pictures of chil-
dren from the same age range. The participants made same-different judge-
ments to pairs of faces (one frontal face, one profile face) some of which
were previous classmates. All children were more successful on the judge-
ment task when it contained former classmates. However, their explicit
recognition memory for classmates versus non-classmates was unaffected
by the fluent processing presumably induced by previous exposure to a
classmates face. That is, whether they later correctly identified a classmate
did not vary as a function of priming in the judgement task. Again, pre-
sumably, the familiar faces could be judged faster due to enhanced fluency
of processing and this did not impact the recognition of a face as being
from the past.

When do children learn to attribute fluency strategically?

The studies described above generally suggest that young children have a
delay of up to several years between the point in time when they begin to
show implicit memory effects such as priming (age 3), and the time when
they begin using complex implicit cues such as fluency to guide their mem-
ory decisions (somewhere between ages 5 and 8). Due to the fact that little
experimental work has examined this question, we begin by briefly exam-
ining a broader question: ‘When do children begin to develop the meta-
cognitive skills that may underpin strategies such as fluency attribution?’
Typically, developing children seem to develop some basic ability to exam-
ine their own mental states by the age of 3. It is around this age that chil-
dren begin to use words such as ‘think’ and ‘know’ (Flavell, 1999). Children
aged 4 and 5 years begin to demonstrate some general understanding of the
dynamic relationship between the variables associated with memory. For
instance, when asked about their memory, they are able to verbalize that
information fades rapidly from short-term memory, that more study-time
results in better retention, and that the number of items to be remembered
has an important effect on the probability of successful retrieval (Kreutzer
et al., 1975). Additionally, children become more likely to use rehearsal to
improve their memory performance between ages 5 and 9 (Flavell et al.,
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1966) and source monitoring as well as reality monitoring improve between
ages 4 and 6 (Drummey & Newcombe, 2002; Sluzenski et al., 2004).
Experiments aimed at assessing children’s metacognitive skills have
been hampered by the fact that many of the available methods of assess-
ing metacognitive ability require basic reading skills. Such methodologi-
cal limitations pose a serious problem for researchers interested in memory
development: How to tell an increase in performance that arises due to
advances in memory skill from an increase in performance resulting from
an advance in linguistic skill. A recent example of work that cleverly avoided
this conundrum is a study by Balcomb and Gerken (2008) who found that
some 3-year-old children can use metamemorial strategies to guide memory
decisions. In this experiment, subjects answered recognition memory ques-
tions by choosing from a target, a lure, or a third response option indicating
‘not sure’. The premise is that choosing to avoid a question is suggestive of
awareness that the answer is unknown. In Balcomb and Gerken’s study,
children learned paired associates of novel animals and objects. They were
then given two tests. In their experiments, the first test was an optional
memory test in which the animal was presented along with the correct
object and a foil object. Both objects had appeared during the study phase
but only one had been paired with the animal in question. The children
could select either object as their choice or they could choose a button that
skipped the question. In the second test, participants were forced to make
a memory decision on each trial and could not skip a question. The results
of their experiments suggested that some children were better than others
at predicting when to avoid a question based on their accuracy to the test
items they chose to answer. Further, the children who were more accurate
in the selection process had better memory performance overall. Although
the authors did not have a way to determine precisely why a child skipped
an item, the results suggest that even at the age of 3 some children are aware
of the difference between a strong memory and a weak one. Studies such as
this are critical for understanding early metamemory capabilities.
Although these recent methodological advances demonstrate the poten-
tial for increased understanding of young children’s metacognitive skills, at
the present time there is still much to learn in this domain. Of particular
note for the purposes of this chapter is that we do not know when young
children are able to understand that the relationship between fluency and
memory depends in part on the type of fluency and the type of previous
exposure to the stimulus. Presumably, it must occur after the age at which
they begin to attribute fluency to memory judgements at all (between 5
and 8 years of age). Thus, we predict that the attribution of processing flu-
ency following a modality change should follow an inverted-U shaped func-
tion. Below the age of 6, children would fail to use fluency as a guide to
memory no matter what the study/test conditions. Older children (between
ages 6 and 8) should over apply fluency to memory decisions once they
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have learned about the link between fluency and memory. Later, the devel-
opment of a more sophisticated understanding of the idea that the link
between fluency and memory is partly based on the match between prior
and subsequent exposure would allow a discounting of fluency after a
modality change. This attributional shift relies on effective source monitor-
ing of prior experiences, a skill that also improves across childhood (e.g.,
Drummey & Newcombe, 2002).

The idea of a transition into fluency attribution is consistent with
Whittlesea and Williams’ (1998, 2001a, 2001b) and Jacoby and colleague’s
(Jacoby & Dallas, 1981; Jacoby et al., 1989) discussion of the importance
of attribution for fluency decisions. Effects of fluency of processing are
observed before attribution to memory decisions. Whittlesea and Williams
discrepancy-attribution model of fluency is also consistent with a develop-
mental transition into fluency attribution. This model assumes a four-step
process for the connection from fluency to positive memory judgements:
Expectation, uncertainty, surprise, and then an attribution of familiarity.
Until young children have sufficient experience with memorial tasks, it is
unlikely that they could develop expectations for what a processing experi-
ence should be like. Thus, one way to test the lower boundary of fluency
attribution may be to train young children on what sort of information to
use and expect from memory decisions.

What is the impact of aging on the fluency heuristic?

Once a child has acquired a mature fluency heuristic, the strategy should
remain stable across the lifespan. Recent reports indicate that the fluency
heuristic seems to be relatively spared by normal aging (although see Yano
et al., 2008 for a discussion of fluency in Alzheimer’s patients) in contrast
with other memory processes such as source monitoring (e.g., Craik et al.,
1990) or memory binding processes (e.g., Chalfonte & Johnson, 1996).
Thapar and Westerman (2009) tested older adults (M = 68) using a masked
prime to enhance the fluency of some of the test items. Similar to younger
adults (Jacoby & Whitehouse, 1989; Westerman et al., 2002), older adults
readily applied fluency to their recognition decisions. This is not a surpris-
ing finding, as amnesiacs have also been shown to use fluency to guide rec-
ognition decisions (Verfaellie & Giovanello, 2006). Instead, the key results
of the study were that older adults continued to selectively apply fluency in
accordance with the initial presentation of the item during the study phase.
That is, fluency effects from a masked prime during the recognition test
were larger if the study list was presented visually than presented audito-
rily. Thapar and Westerman argue that this is due to a continued ability to
use the fluency heuristic. In a second study, fluency was enhanced using a
more conceptual manipulation of a lexical decision task which sometimes
embedded the test item. In this case, again similar to younger adults (Miller
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et al., 2008), older adults readily applied conceptual fluency to a recognition
decisions regardless of the modality the study list was presented in. Based
on these studies, fluency attribution processes seem resistant to declines
during aging.

Conclusion

Understanding the circumstances under which people attribute fluency as
evidence of previous occurrence has been a major goal of memory research-
ers for over 20 years. It is surprising then that so little data exist examining
the question of how fluency attribution skills develop. The review of the
literature presented here demonstrates that young children are sensitive to
previous exposure to a stimulus on measures of priming, indicating that
even very young children are capable of the type of processing described
by element one of the framework outlined earlier in this chapter. However,
beyond this point the picture clouds considerably. Specifically, the age at
which children begin to use this enhanced processing to guide memory
decisions remains to be determined. Further, the ample evidence that adults
will change fluency attribution strategies in order to accommodate expec-
tations and test conditions has yet to be examined from a developmental
perspective. It is our hope that the framework presented here will prove to
be of value to future researchers as they attempt to resolve these important
questions.
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Attributions of Fluency: Familiarity,
Preference, and the Senses
Antonia Mantonakis, Daniel M. Bernstein, and Elizabeth F. Loftus

Introduction

Consumer judgement and decision making is guided by phenomenological
experiences (Whittlesea, 1997), also called ‘non-emotional feelings’ (Clore,
1992) associated with cognitions. These feelings, such as certainty, surprise,
and confusion, are considered non-emotional because they are feelings asso-
ciated with a state of knowledge (Clore, 1992), as opposed to emotional feel-
ings of happiness, anger, and sadness, which relate to the state of a person.
These feelings, which may arise from incidental exposures to contextual
information (e.g., exposure to promotional materials), can influence a per-
son’s memory, and hence affect one’s feelings of familiarity, preference, and
sensory evaluation. The role of memory in preference is not clear in most
models of judgement and decision making (although see Weber & Johnson,
2006). We believe that the concept of fluency (in general) and more particu-
larly Whittlesea’s (1997) Selective Construction and Preservation of Experiences
(henceforth SCAPE) account may be useful as a framework for understand-
ing consumer judgement and decision making.

We focus on fluency, which is a metacognitive cue that reflects the rela-
tive ease or difficulty that a person experiences while performing a cogni-
tive operation, and how fluency can lead to inferences about the external
environment. We organize our discussion around the role of fluency in
familiarity and preference judgements, and attempt to integrate findings
from cognitive, social, and consumer psychology to provide new insights
into consumer behaviour. We review both laboratory and field studies and
propose new ideas about the role of fluency in evaluation about experiential
objects involving taste, touch, sound, and smell.

Fluency

When people make judgements about previous experiences or current pref-
erences, they have access to both mental contents that are produced (e.g.,
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the perception of a wine’s label, including pictures), and the subjective expe-
riences that accompany those contents (e.g., fluency of processing the label’s
words). The subjective experience of fluency refers to the relative ease or
difficulty in processing mental contents. Fluency prompts inferences about
many different aspects of the environment, including an item’s value or
familiarity. People attempt to attribute this ease or fluency to an appropriate
source (Whittlesea & Williams, 1998), based on their intuitive theories of
cause and effect (Schwarz, 2004).

Fluency can be conceptualized as falling into one of two broad categories
of influence. The first category is ‘perceptual,’ arising from the subjective
ease at processing an item'’s font, colour, or other visuo-perceptual details.
Perceptual fluency can arise from prior exposure (Whittlesea, 1993), ortho-
graphic regularity (Whittlesea & Williams, 1998), or linguistic regularity
(Shah & Oppenheimer, 2008). Perceptual fluency has been found to influ-
ence a variety of judgements, including preference (Novemsky et al., 2007).
Unfortunately, there is little known about causes and outcomes of percep-
tual fluency involving touch, taste, smell, and sound (although see Miller
et al., 2008). The second category of fluency is ‘conceptual,” arising from
the subjective ease at processing an item’s meaning. Conceptual fluency
can arise from priming an item’s semantic associations (Whittlesea, 1993).
Conceptual fluency has also been found to influence a variety of judge-
ments, including preference (Lee & Labroo, 2004).

The process by which fluency is used as a cue in judgement and deci-
sion making is complex. In any type of decision, absolute judgements are
much more difficult to make than relative judgements (Weber & Johnson,
2009). For example, in music, absolute or perfect pitch (the ability to name
or recreate a musical note played in isolation) is far more difficult and less
common than relative pitch (the ability to name or recreate a musical note
played after hearing another note; Sacks, 2007). A person’s reference point is
determined by the context (e.g., other options in a choice set of wines), gen-
eral expectations, or specific expectations; people use reference points when
making judgements. A common approach is to view fluency as the differ-
ence between expected ease (which can be based on anticipation, Jacoby &
Dallas, 1981; Whittlesea & Williams, 2001a, 2001b), or the context (Brifiol
et al., 2006; Unkelbach, 2006), and actual ease, in conditions of uncertainty.
If a person had complete certainty about which wine was the best value,
there would be no need to rely on other cues, including metacognitive cues
such as fluency to make a wine-purchasing decision.

Inference, attribution, and construction are ideas that form the core of
Whittlesea’s (1997) SCAPE account of memory. According to the SCAPE
account, each mental representation is preserved to serve as a resource
for perception and performance on future occasions. The effects of prior
experiences on current behaviour do not simply involve retrieval of a men-
tal representation, but also pertain to the contextually driven subjective



42 Mantonakis, Bernstein, and Loftus

quality of that retrieval. The account posits that any mental event, regard-
less of whether it consists of the recall of an experience at a winery, or the
identification of taste on the palate, occurs through a constructive proc-
ess that involves two steps. The first is the production of mental events,
whereby ideas are brought to mind. Production can be the result of an exter-
nal stimulus (situational cue), such as when a consumer has to make an
online stimulus-based choice (e.g., which one of the wines in this flight is
my favourite?), or simply the consequence of generating a thought, such
as when a consumer has to make a memory-based choice (e.g., which wine
from those sampled on last week’s wine tour was my favourite?; Lynch &
Srull, 1982). Either way, production is guided by prior experiences.

The second step in SCAPE is the evaluation of the quality of those men-
tal events (the fluency or elaborateness of processing), producing subjective
experience. The purpose of the evaluation function is to evaluate the good-
ness of the mental event. Ideas about an experience, whether it is in the
moment (sampling a wine flight) or a reflection of the past (remembering a
winery tour) can come to mind easily, with a lot of detail. The outcome of
those ideas (fluency) requires an attribution, linking the subjective experi-
ence to an internal or external source. A flood of vivid memories (coming to
mind fluently) from a winery tour associated with a specific cabernet franc
may lead to the conclusion that that particular wine was the best tasted on
the tour.

The evaluation process is inferential and unconscious. The evaluation
process is also guided by prior experiences, in interaction with current
expectations, based on the context. If repeated exposure to a piece of art
produces a metacognitive experience of fluency, a person might interpret
that fluency as pleasantness in the context of a preference judgement, or
familiarity in the context of a recognition judgement (Whittlesea & Price,
2001). Speculatively, the experience of humour is the result of a violation of
expectation between an expected and actual outcome. In the context of a
joke, the source of fluency is attributed to humour. The ultimate violation of
expectation is randomness, explaining why comedy relies on randomness
as a source of humour. To illustrate:

‘Haikus are easy

But sometimes they don’t make sense
Refrigerator.’

(Anonymous quote from a T-shirt)

The reason that humour may rely on surprising fluency is that the most
dramatic effects of fluency occur when it is unpredictably high or low com-
pared to some expectation (Whittlesea, 2002; see also Labroo & Kim, 2009).
Fluency must be surprising to show an effect on judgement (Whittlesea &
Williams, 1998, 2000, 2001a, 2001b). Said another way, when people are
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aware of the reason for the relative e