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Abstract

The knew-it-all-along (KIA) effect occurs when individuals report that they had
previously known something that they learned only recently. Participants in a traditional
KIA experiment first rate on a number scale the likelihood of one or more given
responses being the correct answer for trivia-like questions (Phase 1); in the feedback
phase they are shown the correct answers for a portion of the questions; and in the final
phase they are asked to ignore the feedback and give the same number rating for each
question that they had given in the first phase. Although several studies have shown that
people often have difficulty retrospectively determining the level of knowledge they had
prior to the occurrence of feedbacl;, there is no research exploring the subjective
experience of the effect. We incorporated a Remember/Just Know/Guess judgment in a
traditional (Experiment 1) and a modified-traditional (Experiment 2: 2-alternative-forced-
choice) KIA paradigm. In the modified paradigm the number scale was eliminated, and
pérticipants simply chose which of two response alternativ.es they believed to be the
correct answer for each trivia question. Experiments 3 - 5 were similar in format to
Experiments 1 and 2, but the trivia stimuli were replaced with word puzzles, which were
expected to be better suited to inducing a feeling of having known it all along because
answers to trivia questions typically seem arbitrary, whereas solutions to word puzzles
give rise to ah-ha experiences. A typical KIA effect was observed in all five experiments,
but evidence for an accompanying subjective feeling of knew-it-all-alongwas found only

with word puzzle stimuli.
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“I Knew That Answer Before You Told Me...Didn’t I?”’: Subjective Experience Versus
Objective Measures of the Knew-it-all-along Effect
Several studies have shown that people often have difficulty retrospectively
determining the level of knowledge they had prior to the occurrence of an event (é. g,
Fischhoff, 1975; Hasher, Attig, & Alba, 1981; Wood, 1978). Fischhoff (1977) coined the
phrase the knew-it-all-along (KIA) effect to describe this result, although it also is
commonly referred to as hindsight bias. In a traditional KIA paradigm participants
respond to a set of questions, after which they are given feedback (i.e., the correct
answers) for a portion of the questions; participants are then given the questions and
instructed to respond with the same answers that they had given prior to being exposed to
the feedback. The KIA effect occurs when participants correcﬂy answer significantly
more feedback questions (in comparison to non-feedback questions), indicating an
overestimation in the amount of knowledge they believe they previously possessed
(Fischhoff, 1977). |
Most studies of the KIA effect have used one of two paradigms. In a memory
design, the effects of feedbaék are determined by comparing the foresight and hindsight
judgments within-subjects (e.g., Dehn & Erdfelder, 1998; Fischhoff & Beyth, 1975).
Specifically, each participant completes the same set of judgments twice, once before and
once after exposure to correct feedback. Instructions for the second test of the memory
condition usually involve telling participants to complete the judgments with the exact
same answers that they had given to the items prior to receiving the feedback (Hasher et
al., 1981), or as someone who had not been exposed to the answers (Wood, 1978). A KIA

effect is found for the memory condition when hindsight judgments are significantly



closer to the correct answers for feedback items in comparison to items for which
feedback was not presented. For example, Wood (1978; Experiment 1) gave participants
40 true/false statements to rate on a 7-point scale (from definitely false to definitely true);
in the second part of the experiment participants were asked to study 20 of the statements,
with each statement marked as true or false. In the final part of the experiment the
participants were given all of the true/false statements, and they were instructed to ignore
the feedback information that they had received and to rate the items as they had in the
first part of the experiment. The results demonstrated a typical KIA effect: The ratings in
the final part of the experiment for the feedback items showed a greater shift toward the
correct answers (for both true and false statements) than the ratings for the itéms that had
not received any feedback informaﬁon.

_In a hypothetical design, foresight and hindsight judgments are compared
between-subjects (e.g., Fischhoff, 1975; Mazursky & Ofir, 1990). Judgments made in the
presence of feedback for one group (hindsight group) are compared to judgments of the
same stimuli for a second group of participants not exposed to the answers (foresight
group). The participants in the hindsight group are normally instructed to complete the
judgments as they would have hgd they not been provided with the answers (Fischhoff,
1975). In the hypothetical design, a hindsight bias is said to exist if the effect of feedback
leads to a significant difference between the judgments in the foresight and hindsight
groups, in that the hindsight group rates the items more similar to the solutions than the
foresight group. It is important to emphasize that, although a KIA effect has been
demonstrated with both a memory and hypothetical design, there is no guarantee that

both paradigms tap the same mechanism. A comprehensive analysis of hypothetical
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versus memory designs is beyond the scope and interest of the present paper, and because
the focus of the present work is on memory (i.e., the experimental work presented below
is all based on a memory design), this paper concentrates on memory designs. However,
the issue of hypothetical versus memory designs will be addressed in the General
Discussion, as this issue impacts the more detailed examination of the theoretical
explanation of the KIA effect.

Hindsight bias has garnered a large volume of research since the mid-1970s, and
it has been demonstrated in a wide variety of settings, such as relationship satisfaction
(Halford & Griffith, 2002), forensic psychology (Williams, 1992), gustatory judgments
(Pohl, Schwarz, Sczesny, & Stahlberg, 2003), and sporting events (Bonds-Raacke, Fryer,
Nicks, & Durr, 2001). Exploration of the KIA effect has taken two somewhat differing
paths: 1) a focus on the applied impact of the bias, with an emphasis on manipulations
that may reduce/eliminate the effect, and 2) exploring the breadth and moderation of the
effect, but with an emphasis on theoretical explanation rather than finding applications
specific to fixing the problem in real-world settings. In terms of the applied impact of the
effect, a relatively recent focus of hindsight bias research has involved its legal
ramifications (e.g., Lieberman & Amdt, 2000). For example, Stallard and Worthington
(1998) found that participants were much more likely to assign blame in a litigation case
when they were fully informed of the plaintiff’s complaint (hindsight condition), in
comparison to participants who were provided with all of the details of the case except

for the outcome of the event (foresight condition).! Although the applied aspect of the

! Stallard and Worthington (1998) also included a hindsight debiasing condition that mirrored the hindsight
condition except that it included instructions that were intended to focus participants on using only the
information up to the outcome of the event (e.g., instructing them to use only the information the
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KIA effect is an interesting and important issue, the focus of the research and discussion
in this paper is on the effect itself and the potential theoretical explanations of the
hindsight bias data.

In terms of a theoretical explanation of the effect, Fischhoff (1975, 1977,
Fischhoff & Beyth, 1975) proposed that the KIA effect may result from an automatic
assimilation of the correct feedback with pre-existing knowledge (i.e., a memory
impairment approach). A feeling of “knew it all along” occurs because the assimilation of
new information with prior knowledge effectively eradicates the original knowledge
state, making it impossible for an individual to “recapture” his/her previous level of
knowledge. Because this process is automatic and immediate it is difficult for people to
comprehend the impact post-event information has on their perception of past knowledge,
even when they are warned about the phenomenon.”

The automatic assimilation hypothesis does not explicitly make a distinction
between semantic and episodic memory systems, such that the assimilation of feedback

occurs within a semantic memory system. However, the hypothesis implicitly denotes a

defendants would have had available at the time of their actions that led to the case, and not to be swayed
by outcome information). These debiasing instructions appeared to moderate the effect, as the researchers
found that participants in this hindsight debiasing condition performed more like the participants in the
foresight condition than those in the hindsight condition (although there was still a hindsight bias present).

% The idea of feedback “overwriting” memory in a KIA paradigm is very similar to one prominent
explanation of the misinformation effect. Specifically, Loftus and colleagues (Loftus, 1979; Loftus, Miller,
& Burns, 1978) have found that misleading post-event information can lead participants to report details of
an event that were only suggested. This outcome is known as the misinformation effect. In the classic
misinformation paradigm, participants view a series of slides of an automobile accident, with the critical
slide containing either a stop sign or yield sign. After viewing the slides, participants are exposed to
consistent or misleading information. For example, in the misleading condition participants who saw a slide
containing a stop sign might be asked “How fast was the car going when it went through the yield sign?”
Not only will some participants come to report the suggested information, but in some cases this misleading
information is also rated high on a confidence scale for having occurred (Loftus et al., 1978). Loftus (1979)
proposed that misleading information can become integrated into recollection and alter a person’s memory
for that event. Further, this alteration of memory can make it impossible for a person to “recapture” the
memory they had for an event prior to receiving misleading suggestions.



separation between semantic and episodic memory: Feedback is said to alter semantic
knowledge, buf the automatic assimilation theory does not explicitly claim that it
overwrites the prior episodic event itself. For example, giving participants the correct
answers to general-knowledge questions in a KIA experiment hinders their ability to
remember accurately the answers they gave prior to the feedback, but it likely does not
leave themA unable to recogﬁize the fact that they had previously answered the same

| questions. Further, this hypothesis implies that the updating effect of feedback on existing
knowledge leaves no trace of its occurrence in the semantic system; rather, the relevant
knowledge and beliefs are simply altered in accord with the new information. Fischhoff
(1977) pointed to the failure of his debiasing instructions (i.e., informing participants of
the effect and cautioning them to avoid overestimating their previous knowledge) to
reduce the hindsight bias as supporting the notion that participants lack awareness that
the post-event information influenced their hindsight judgments: Even when warmed of
the bias, participants did not adjust adequately for the effects of being exposed to
feedback information.

Following Fischhoff’s (1975, 1977; Fischhoff & Beyth, 1977) seminal work on
the phenomenon, a large majority of the research exploring the KIA effect has been
designed to explore the theoretical implications of the effect, and specifically, the validity
of this memory impairment account of the phenomenon (e.g., Davies, 1987; Hasher et al.,
1981; Hoffrage, Herwig, & Gigerenzer, 2000). As an alternative to the assimilation
account, J acéby and Kelley (1987) proposed an attributional approach to the KIA effect,
in which they argued that giving participants feedback “spoils” their subjective

experience, thereby contaminating the chief basis upon which they would judge an
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answer. For example, it is likely that feedback information is more accessible at test (e.g.,
due to recency) than prior knowledge, and this accessibility leads to more fluent
processing of the feedback information. High accessibility of the feedback information
would not, in itself, lead to a KIA effect, but rather individuals must erroneously attribute
the fluently generated feedback information to prior knowledge. It is important to note
that there is a critical distinction between Jacoby and Kelley’s (1987) attributional
approach and the automatic assimilation hypothesis. For the attributional approach, no
‘claims of a destruction of original memory are made and the operation of unconscious
processes is not constrained to the timé of feedback, in that the unaware influences of
memory could occur at the time of retrieval/reconstruction of the hindsight judgments.
Unlike the automatic assimilation theory, an attributional approach to the KIA effect does
not distinguish between remembering an original knowledge state and reconstructing it.

Although it does not address the issue directly (i.e., with direct experimental

work), the attributional approach to the KIA effect does raise the important question of
subjective phenomenology: How do participants subjectively experience the KIA effect?
Many researchers discuss the effect in terms that imply that participants have a feeling of
knowing the newly-acquired knowledge in foresight (e.g., Mazursky & Ofir, 1990;
Sanna, N. Schwarz, & Small, 2002; Stahlberg & Maas, 1998), but to date there has been
no published research that has concretely measured subjective experience in a typical
KIA paradigm. The issue of subjective phenomenology is important because increased
ratings for feedback items in hindsight do not necessarily reflect anything about
participants’ beliefs regarding the nature of their recollective experience for previously

answering those test items. For example, imagine that a participant who is given the



statement “Absinthe is a liqueur” (Fischhoff, 1977) claims that s/he is 70% sure that the
statement is true, but after receiving confirmatory feedback states that s/he had given a
rating of 85% in foresight. This increase in the rating demonstrates the typical hindsight
bias, but it reveals nothing about how the participant feels about her/his prior state of
knowledge. That is, the hindsight rating cannot be taken to mean that the individual is
now 85% sure that s/he had known that particular answer in foresight (because the task
only asks for the original number, which is not the same as asking for how confident
someone was that they had possessed the knowledge prior to receiving feedback). It is
possible that an increase in rating for KIA items is accompanied by a belief that this
knowledge was known prior to the feedback phase, but the increase in the rating on its
own cannot be generalized to a participants’ level of confidence or quality of memory
experience for these items. |
Establishing a distinction between participants’ subjective and objective
experience for the KIA effect is important because it could be argued that the nature of
most KIA paradigms in fact works against the creation of illusory remembering/knowing
for feedback items. That is, many previous studies have required participants to respond
to a large number of items (e.g., Hell, Gigérenzer, Gauggel, Mall, & Muller, 1988;
Sharpe & Adair, 1993), and they often involve collecting responses with large number
scales (e.g., having participants respond to each item with any number between .00 and
1.00) or numerous altematives.(e. g., Fischhoff, 1975; Goethals & Reckman, 1973; Hardt
& Pohl, 2003). For example, Goethals and Reckman (1973) had their participants
éomplete agree/disagree ratings for 30 statements (e.g., the use of bussing to achieve

ethnic balance in schools); each of these ratings was performed on a 31-point scale.



Further, the participants had to give their degree of confidence for each statement rating
on a 17-point scale. In the second part of the experiment the participants took part in a
discussion of one of the 30 statements, and during this discussion a confederate attempted
to change the participants’ attitudes on that issue by presenting persuasive reasons for the
opposite belief (e.g., pro-bussing participants heard anti-bussing reasons). Finally,
participants were required to re-rate 8 of the 30 original statements (including the
discussed statement), and théy were specifically asked to remember how they had rated
each of the statements in the first part of the experiment.

Goethals and Reckman (1973) found that participants were significantly more |
likely to move their ratings toward the opposite belief for the statement that had been
used during the discussion (i.e., participants who had originally been pro-bussing
subsequently claimed to have been closer to the anti-bussing side of the scale) than for
the statements that had not been discussed. The researchers claimed that the participants
altered their past attitudes so that they matched their current attitudes because “this
allows them to feel [italics added] that the position they hold now is the one they have
always held” (p. 498). However, there are no data that demonstrate that the participants
did feel that the re-ratings they provided in fact did match their original ratings; that is,
participants had to reconstruct the ratings they gave on a 31-point scale for numerous
items (even though they only had to re-rate a portion of the original statements), and it is
possible that they had little confidence in the re-ratings that they were forced to provide.
Therefore, although the objective measures demonstrated a hindsight bias in these types
of paradigms (whether it be consistency in attitudes or a KIA effect), it is unlikely that

participants believe in hindsight (i.e., experience a feeling of remembering or knowing)



that they gave those specific responses for the feedback items because of the inherent
difficulty of the final test (e.g., reconstructing exact numbers on a large scale for a large
set of items). |
One of the main motivations for the present set of experiments was to measure
separately both the objective and gubj ective characteristics of the KIA effect. To gauge
the recollective experience of the KIA effect we chose to implement a
“Remember/Know” judgment, which has typically been defined in the following terms:
Often, when remembering a previous event or occurrence, we consciously
recollect and become aware of aspects of the previous experience. At other times,
we simply know that something has occurred before, but without being able
consciously to recollect anything about its occurrence or what we experienced at
the time. (Gardiner & Java, 1990, p. 25)
Because participants are required to give a response in the final test of the KIA paradigm
(i.e., they must respond with the value they believe they gave in Test 1, even when unsure
of their Test 1 responses) we added a “Guess” category to the judgment (cf. Gardiner,
Ramponi, & Richardson-Klavehn 2002). Consequently, for the KIA test items, if
participants truly have the belief or feeling that they knew the answers in foresight then
they often should give these items a rating of “know” (or perhaps “remember”).
However, if participants do not have an accompanying subjective feeling of knew-lit-all-
along, then the pattern of results should show a higher frequency of “guess” responses for
the judgment task.
" A key issue surrounding the use of Remember/Know judgments is that the

interpretation of these judgment data depends on the underlying theoretical model of
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memory. More specifically, as Gardiner et al. (2002) noted, there are two general types of
Remember/Know theories; quantitative versus qualitative. The majority of
Remember/Know models fall under the qualitative approach, and these types of theories
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, the qualitative approaches differ in how they deﬁné the nature of the
underlying structures responsible for recollection and familiarity. For example, in a
standard Remember/Know paradigm, some researchers interpret the “remember” option
as a measure of recollection and the “kno§v” option as an index of familiarity (e.g.,
Gardiner, 1988; Gardiner, Kaminska, Dixon, & Java, 1996). Conversely, Jacoby and
colleagues (e.g., Jacoby, Jones, & Dolan, 1998; Jacoby, Yonelinas, & Jennings, 1997)
Have argued that the “know” option should not be takén as a straightforward measure of
familiarity because “remember” responses displace “know” responses when recollection
and familiarity co-occur: An individual who believes that an event is old will only choose
“know” 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. Jacoby (1991; Kelley &
Jacoby, 1998, 2000) argued that this independence assumption is able to incorporate the
experimental results better than either the assumption that the two types of processing
never occur together (exclusivity) or the assumption that conscious processing can never

occur without unconscious processing (redundancy).
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quantifative approaches to Remember/Know data specify that the difference
between remembering and knowing is dependent on the decisional processes; both
judgments 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).3
Similar to qualitative models of Remember/Know judgments, the quantitative approaches
differ in how they define the decisional processes that lead to a “remember” or “know”
response. For example, a classic quantitative interpretation of Remember/Know data is
that “know” responses in a recognition task represent the divide between judging items to
be “old/new,” whereas the “remember” responses correspond to the high confidence
“old” judgments (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 judgments, and the second dimension
distinguishes between “remember/know” experiences.

The goal of the present research is to measure relative differences in subjective
phenomenology, rather than compare and contrast quantitative and qualitative models
(e.g., focus is on whether participants always claim to be guessing that they possessed the
feedback information in foresight, or whether they at least sometimes claim to
remember/know they previously knew the information). Nonetheless, the related issue of

Remember/Know theoretical models will be examined further in the General Discussion

* Gruppuso, Lindsay, and Kelley (1997; see also Bodner & Lindsay, 2003) proposed an explanation of the
Remember/Know distinction that combined aspects of both the qualitative and quantitative approaches.
They suggested that, “rather than arising from two distinct and a priori memory processes, recollection and
familiarity are ad hoc categories of memory influences, with the constitution of the two categories
dependent on the specifics of the situation” (p. 273). This presentation of the Remember/Know distinction
and underlying theories is meant as a simple introduction to the topic, and Gruppuso et al.’s theoretical
account, along with some of the other approaches, will be explored further in the General Discussion.
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because interpreting “know” responses relies on assumptions about the underlying
relationship between remembering and knowing.

Although a Remember/Know judgment was chosen over a confidence measure (a
more straightforward judgment of subjective experience) for use in the present
experiments, there is the important question of how well participants understand the
distinction between the “remember” and “know” options (e.g., recollection vs. familjarity
in fhe absence of recollection), and how effectively they use them. For example,
researchers have found that the testing procedure, such as the inclusion of a “guess”
option or a one-step versus two-step judgment, can alter how the “remember” and
“know” categories are used (e.g., Eldridge, Sarfatti, & Knowlton, 2002; Gardiner et al.,
2002). Although the potential difficulty of understanding typical Remember/Know
instructions is an important topic to consider, it should be noted that great care was taken
with the Remember/Know/Guess instructions in all five of the experiments presented in
this paper. That is, participants were given extensive instructions on how to use the three
options (always with the emphasis that they should be highly confident for both the
“remember” and “know” options), given examples of each of the three judgment types,
required to answer practice trials (and subsequently questioned about their judgment
choices on the practice trials), and required at the end of the experiment to describe in
general terms why they chose each type of judgment (i.e., how they used each of the
three options in the final test). Additionally, the data from any participant who did not
meet the requirements for understanding the distinction between fhe options (e. g., a
participant could not explain how s/he used the options during the experiment) was

excluded from the analyses.
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The issues raised in the above paragraph surrounding the (potential) difficulty of
implementing Remember/Know procedures should not be taken lightly, and they should
factor into whether a Remember/Know judgment is used instead of a confidence
judgment to measure subjective performance. The Remember/Know judgment is a more
complicated measure of subjective phenomenology than a confidence rating (e.g.,
requires more instructions than a confidence rating, it may seem less intuitive to
participants than confidence, etc.), but one of the reasons that it was chosen over a
confidence rating to investigate the subjective KIA effect component is that the
Remember/Know judgment attempts to move beyond the simple level of confidence in a
response; that is, the definition of the judgment all}ows an individual to be just as
confident for a “know” as a “remember” response, with the main distinction between the
two categories being the quality of the recollective experience (i.e., presence vs. absence
of accompanying details). Indeed, several studies (e.g., Gardiner & Conway, 1999;
Gardiner & Java, 1990; Holmes, Waters, & Rajaram, 1998) have shown that, although
Remember/Know judgments sometimes are correlated with confidence measures (e.g.,
high confidence co-occurring with “remember” responses), the two measures do not
necessarily converge; a high level of confidence does not automatically equate into an
individual being able to recollect consciously details of a prior event (Gardiner & Java,
1990). Further, although it is to be expected that these two measures are correlated in
many situations (e.g., remembering specific details leads you to be more confident than if
an item just “feels” old), there is evidence to suggest that the two measures are not
interchangeable. For example, Rajaram, Hamilton, and Bolton (2002) administered a

confidence measure and a Remember/Know measure to both control and amnesic
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participants. The researchers argued that if the two judgments quantify the same
information then amnesic participants should be impaired on both measures, in
comparison to the control participants.

To test this hypothesis, Rajaram et al. (2002) modified Gardiner and Java’s (1990)
word-nonword paradigm. Specifically, the control and amnesic participants each studied
two separate lists that contained both words and nonwords (with a 1-week interval
between lists). Participants were }required to make studied/new judgments for both lists,
and for any items given a “studied” response they had to complete either a
Remember/Know judgment (list 1) or a confidence judgment (list 2). Rajarém et al.
found that control participants demonstrated a cross-over effect: On the Remember/Know
measure there were more R judgments for words and more K responses for nonwords,
but “sure” responses on the confidence judgment were higher than “unsure” responses for
both the words and nonwords. Amnesic participants did not show the same pattern as the
control participants on the Remember/Know judgment (i.e., no effect or interaction of
item type [word/nonword] or response type [remember/know]), but like the controls the
amnesics did show more “sure” than “unsure” judgments for both words and nonwords.
The researchers argued that this pattern of results — amnesic showing impairment on one
judgment but not the other,} relative to controls — “showed thbat states of awareness that
accompany memory performance and levels of confidence that accompany memory.
performance are sensitive to independent variablgs in very different ways” (p. 234).

The level of overlap between Remember/Know judgments and confidence ratings
is important to consider because, as mentioned earlier, the Remembér/Know task is more

difficult to administer to participants, as well as more difficult for participants to perform
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(e.g., prior to participating in a Remember/Know experiment, participants likely never
consciously attempted to distinguish between “remembering” details of a past event and
just “knowing” that it occurred). Therefore, if these two different judgments are not
significantly different from each other (i.e., the Remember/Know measure is not adding
any distinct information over a confidence measure) then it would be more beneficial and
straightforward to use a confidence rating to measure the subj ective phenomenology of
hindsight bias. Evidence against an absolute correspondence between the two measures
was provided in the previous paragraph, but there also is compelling data against a strict
correspondence of the two judgments from some of the Signal Detection Theory (SDT)
research in the area (e.g., Rotello et al., 2004; Wixted & Stretch, 2004).*

In their examination of the relationship between Remember/Know and confidence
judgments, Rotello et al. (2004) argued that the Receiver Operating Characteristic (ROC)
curves that typically are observed for recognition data (i.e., data in the form of “old/new”
judgments made with a rating scale ranging from low to high confidence) should also be
observed for the Remember/Know data. Specifically, they emphasized that the well-
known research findings that demonstrate that recognition z-transformed ROCs (zZROCs)
typically have a slope around 0.80 should also be found for the éROCs that are
constructed for Remember/Know judgments.’ Rotello et al. conducted a meta-analysis
that looked at zZROCs for both recognition (confidence measure) and Remember/Know
data, and they found that the mean slopes for the Remember/Know data did not match the

typical pattern; the mean zROC slope for the Remember/Know measure (M = 1.01)

* This discussion assumes that the reader has some background knowledge of SDT (e.g., Green and Swets,
1966).

* That is, zZROCs calculated from the z scores for the probability of hits to false alarms for each point on the
confidence scale. For Remember/Know judgments, the (transformed) curve provides a two-point zZROC.
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appeared to be much greatef than the mean recognition zZROC slope (M =.77). The
researchers concluded from these (and additional) data that “remember responses are not
simply high-confidence old decisions...” (p.606). Relatedly, Wixted and Stretch (2004)
found that the confidence ratings associated with Remember/Know responses (i.¢.,
looking at the “old/new” data when both types of judgments are collected in an
experiment) show variability. That is, “remember” and “know” responses can overlap to
varying degrees on a confidence scale, and therefore not all “remember” responses are
made with high confidence and not all “know” responses are made with lower |
confidence.

The issue of Remember/Know versus confidence measures of subjective
phenomenology is related strongly to the types of theoretical models used to account for
Remember/Know data (e.g., single-component approaches typically argue that the high
correlation between Remember/Know and confidence judgments provides evidence
against the idea of separate processes), and therefore further discussion on the matter is
left to the Remember/Know theoretical approaches section of the General Discussion.
Nonetheless, as discussed in the preceding paragraphs, there is strong evidence to support
the argument that the Remember/I{now judgment does not simply capture the same
information as a confidence rating, and therefore it is valuable for the present research.
For example, one of the reasons we favoured a Remember/Know measure over a
confidence scale is that the claims from previous researchers regarding the KIA effect
have centred around the idea of the feeling of knowing, (i.¢., participants come to believe
they possessed the information in foresight, but without necessarily remembering details

of having given that information). Consequently, we were interested not only in whether
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participants would come to believe that they had possessed the feedback information in
hindsight (e.g., always choosing the “guess” option vs. sometimes choosing “know” or
“remember’’), but also how they would classify these beliefs (e.g., illusory recollection
vs. feelings of knowing/familiarity).

The five experiments reported below were designed to explore the subjective
experience component of the KIA effect in both a “typical” hindsight experimental
design (i.e., with procedures/materials that have often been used to test for the effect) and
modified designs. The first two experiments explored subjective phenomenology using
standard KIA materials (trivia questions) within a traditional design (respond to questions
using a number scale; Experiment 1) and a modified-traditional design (respond to
questions by choosing one of two alternatives; Experiment 2). Experiment 3 and 4
matched the traditioﬁal and modified-traditional designs of Experiment 1 and 2,
respectively, but the trivia questions were replaced with word puzzles to test if
differences in the type of stimuli used would lead to differences in the subjective measure
of the effect. Finally, Experiment 5 was designed to rule out any impact that the timing of
th¢ feedback may have on a word puzzle modified-traditional paradigm (i.e., replication
of Experiment 4 with a feedback-timing manipulation).

Experiment 1

The first experiment was designed to replicate the typical KIA effect, with the
addition of a measure exploring participants’ subjective experience of the effect. In the
first test, participants were required to answer a set of trivia questions; half of the
questions were difficult to answer (critical items) and the other half of the items were

relatively easy to answer (filler items). In the feedback phase participants were shown the
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correct answers to half of the critical items, and in the final test participants were given
the same trivia items as in the initial test and asked to respond with the exact same
answer that they had given to each item in Test 1. Additionally, the final test required
participants to make judgments regarding whether they remembered, just knew, or were
guessing that they had given those answers in Test 1.

Method

Participants. Nineteen University of Victoria students participated in exchange
for optional extra credit in an introductory psychology course. The data from three
participants were excluded from the analyses because these participants failed to
understand the instructions of the tasks and/or R-JK-G judgment.

Material&. A set of 100 trivia questions was constructed from various sources
(e.g., Nelson & Narens, 1980). Half of the questions were critical items that were
constructed to be difficult to answer (e.g., “What do you call a baby echidna?”), whereas
the other fifty questions were designed to be easier to answer and were included as filler
items (e.g., “Which precious gem is red?”). There were two responses assigned to each
question; the correct answer and a plausible foil (e.g., “puggle” and “chuttle,”
respectively, for “What do you call a baby echidna?”’). Two feedback lists were
constructed (feedback-list factor) to counterbalance between participants which critical
items were shown with feedback (i.e., participants either received feedback for arbitrarily
numbered critical items 1-25 or 26-50). A re-worded trivia question was constructed from
each critical item for the feedback phase, and these re-worded questions always contained
the answer to the critical item (e.g., “For what animal is a baby called a puggle?”).

Additionally, 15 new filler trivia questions were created for the feedback phase.
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Procedure. All of the participants were tested individually on an IBM-compatible
" personal computer using Schneider’s Micro-Experimental Laboratory Professional
software package (Schneider, 1988). Participants were seated directly in front of the
computer, with the experimenter off to the side. In each phase, the experimenter read the
instructions aloud. Participants were instructed that, in Test 1, for each trial a trivia
question would appear on the screen and their task was to read the question aloud. After
participants completed this task on each trial, both the correct answer and foil for that
question were displayed on the screen. Participants were told that the correct and
incorrect responses would be separated vertically by a number scale ranging from 1 to 10,
and that they must choose the number that they believed best corresponded to the correct
answer (see Figure 1 for an example of a complete test trial). Specifically, participants
were instructed to use the number scale to indicate their confidence that one of the two
responses was the correct answer; a response of 1 or 10 was an indication that they were
absolutely sure that the response on that end of the scale was the correct answer, whereas
a response of 5 or 6 meant that they were only guessing that the response on that end of
the scale was the correct response to the question. For example, if “puggle” was at the 1-
endpoint of the scale and “chuttle” was at the 10-endpoint of the scale, and the participant
was sure that “puggle” was the correct answer, then s/he was told that s/he should
respond by saying “one.” Conversely, if the participant was completely guessing that
“puggle” was the answer, then s/he was instructed that s/he should respond by saying
“five.” Further, participants were instructed that it was important that they used the full
range of the number scale; for example, the number 3 could be used to indicate that they

had more confidence that the response on the 1-endpoint of the scale was the correct
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What do you call a baby echidna?

puggle

‘What do you call a baby echidna?
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10
chuttle

Figure 1. Example of a full trial in Test 1 of Experiment 1.
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answer than if they chose the number 5.

To ensure that participants fully understood how to use the number scale, the
experimenter walked them through an example prior to starting Test 1. During this
example, the experimenter emphasized to participants that there was no midpoint to the
scale (i.e., no neutral response), in that the numbers 1-5 always corresponded to the
response at the 1-endpoint of the scale and the numbers 6-10 always corresponded to the
response at the 10-endpoint of the scale. Additionally, the experimenter accurately
informed participants fhat the correct answers to the trivia questions had been randomly
assigned to either the 1- or 10-endpoint of the scale. Finally, participants were told that
some of the questions would be very difficult to answer, and therefore it was acceptable if
they had to guess at the correct answer (and that they should not become discouraged if
they found the test difficult). ‘After finishing Test 1, as a delay activity, participants
completed a 20-min, unrelated filler task in which they were shown a series of Snodgrass
and Vanderwart (1980) fragmented pictures for 20 different items. Participants were
instructed to identify each item as quickly as possible (i.e., as soon as the fragmentation
was low enough that they could recognize each item), and they were required to continue
with an item until they could correctly identify the picture.

The feedback phase occurred immediately after the filler task. In an attempt to
make the feedback less obvious, participants were informed that they were going to
complete a two-part Speeded Reading Task (SRT). The feedback phase was disguised as
a SRT because pilot testing demonstrated that, because the trivia items themselves were
quite memorable, it would be difficult to find a large KIA effect if the feedback was

presented in a manner that allowed participants to focus on actively recalling their Test 1
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responses (i.e., if participants are given ample time to look at the correct answers
presented with the trivia items). In the first part of the SRT, 40 trivia questions (25 re-
worded critical items and 15 new filler items) were presented. For each trial, the question
was presented near the bottom of the screen, and the correct answer appeared above the
question. Participants were told that their first task was to read the answer aloud into a
hand-held microphone (i.e., before even looking down at the question); as soon as the
microphone picked up the participants’ responses, the answer disappeared and
participants then were required to read the question aloud. The experimenter explained to
participants that fheir goal in the first part of the SRT was to associate tﬁe answer that
they had just read aloud with its question. More specifically, participants were informed
that it was important that they try their best to associate the correct answers with the
questions because doing/ so would help them in the second part of the SRT (i.e., that
reaction time would be measured in Part 2, and that associating the correct responses to
the questions would help them reduce their reaction times). Prior to starting the first part
of the SRT, participants were told that many of the trivia questions were similar to the
questions from Test 1, but that none were the exact same questions from the first test.

The 40 trivia questions from the first part of the SRT were presented two times in
the second part of the SRT. Participants were instructed that on each trial a question
would appear near the top of the computer screen and that they were to read the question
to themselves; they were told that once they had identified the question they were to push
a button (which caused the question to disappear), and the answer to the question would
be presented in the center of the screen. Participants were instructed to say the answer as

quickly as possible into the microphone, and they were informed that once they had
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finished saying the response their reaction time would be displayed on the screen. The
experimenter émphasized to participants that their goal was to improve their reaction time
(i.e., respond faster) as they moved through the 80 trials, and therefore it was important
for them to push themselves to respond both accurately and quickly.

The final test (Test 2) occurred immediately after the SRT. Participants were
informed that they would be presented with 50 of the 100 trivia questions from Test 1 (to
reduce the length of the testing session, only the critical items were presented in Test 2),
and that their task was to choose the same number that they had given to each question in
Test 1. Furthef, the experimenter stressed that the researchers were interested in whether
participants could consistently select the same numbers that they had chosen in Test 1,
and therefore that it was important for participants to ignore the SRT and concentrate on
remembering the original number that they had given for each question in Test 1. After .
choosing their Test 1 response, participants were required to complete two separate
Remember-Just Know-Guess (R-JK-G) judgments; the first judgment referred to the side
of the scale they had been on in Test 1 (e.g., whether they had chosen a number on the
“puggle” or “chuttle” side of the scale) and the second judgment pertained to the specific
number they had chosen as their answer. Participants were told to say “Remember” (R) if
they could recollect something about having chosen that particular response/number in
Test 1, and to say “Just Know” (JK) if they knew that they had chosen that
response/number in Test 1 but could not recall anything specific about choosing that

response/number for the question.6 Finally, participants were instructed to say “Guess”

¢ We changed the traditional “know” judgment option to “just know” because we believed participants
would better understand the task with this alteration (e.g., “Even though I don’t remember any specific
details, I just know that I gave that response in the first test!”). Therefore, the terms “know” (K) and “just
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(G) if they were unsure whether they had chosen that response/number for the trivia
question in Test 1. The three R-JK-G judgment options were displayed on the screen
during both judgment tasks, and participants always compieted the response judgment
before the number judgment; to ensure that participants kept on task, the R-JK-G
judgment screen was coﬁstructed to remind participants whether they were currently
completing the response or number judgment task. Finally, to ensure that participants
were correctly using the R-JK-G scale, at the end of the experiment they were required to
describe the three judgment options in their own words.
Results and Discussion

Initial omnibus within-subject analyses of variance (ANOV As) showed no
reliable effects of the counterbalancing factor of feedback list (all s < 1.01, ps > .33),
and therefore the data were collapsed across this variable.

Objective measures of the KIA effect. There was a reliable difference between
feedback and control items in the average absolute change in number on the 10-point
scale from Test 1 to Test 2; the overall average absolute change in number was greater
for feedback items (M= 1.53, SEM = .08) than control items (M = 1.34, SEM = .07), F(1,
15) = 6.00, MSE = .05, 5,° = .29, p <.03.

Although the average change in number from Test 1 to 2 was higher for feedback
items, this result does not demonstrate a KIA effect because it does not establish the
direction of change, and therefore it is important to split the data into items that moved
toward versus away from the correct answer on Test 2. In terms of the overall proportion

of items given a different number on Test 2 that moved toward the correct answer, there

know” (JK) will be used interchangeably throughout the remainder of this paper.
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was no reliable difference between feedback items (M = .50, SEM =.04) and control
items (M= .49, SEM = .04), F < 1. However, even though there was no reliable
difference between the conditions in the proportion of items moving toward the correct
answer on Test 2, there was a significant effect of feedback on the average change in
number. Specifically, the average change in number for items moving toward the correct
answer on Test 2 was greater for the feedback items (M = 1.63, SEM = .11), than control
items (M = 1.28, SEM = .06), F(1, 15) = 16.77, MSE = .06, 1,° = .53, p = .001.
Conversely, there was no difference in the average change in number for items ﬁloving
away from the correct answer on Test 2 for the feedback items (M = 1.41, SEM = .07)
and control items (M= 1.38, SEM = .11), F < 1.

Because the number scale did not contain a mid-point (i.e., participants had to
chqose one of the two responses as the correct answer), the data also can be broken down
to look at the number of items switching from the correct to incorrect response or from
the incorrect to correct response between Test 1 to Test 2. A KIA effect was found for
switchi;lg to the correct answer: Participants were more likely to switch from the
incorrect answer on Test 1 to the correct answer on Test 2 in the feedback condition (M =
.16, SEM = .03) than the control condition (M = .07, SEM = .02), F(1, 15) =9.54, MSE =
.01, 771,2 =39, p <.01. The proportion of items switching from the correct answer on Test
1 to the incorrect answer on Test 2 was slightly higher for the feedback (M = .15, SEM =
.04) than control items (M = .10, SEM = .03), but this difference was not statistically
significant, F(1, 15) =2.15, MSE = .01, 5, = .13, p = .16.

Subjective measures of the KIA effect. Quantitatively analyzing the R-JK-G

judgment was not as straightforward as analyzing the objective data because the
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subjective measure of the effect has some data cells with very few observations per
participant (e.g., few R responses are given for critical items switched from one side of _
the scale to the other). To alleviate this problem we transforméd the data by taking the
natural log of the proportions, which resulted in more normal distributions of the data.”
The inferential tests reported below — and for the subjective measures of the KIA effect in
the following four experiments — are based on the transformed data, but to foster clarity
the accompanying means and standard error of the means are> reported for the raw
proportions. However, the means of the transformed data for the R, JK, and G ratings of
the response (i.e., side of the scale) and number judgments for each experiment are
shown in Appendix A (Table Al and AZ, respectively).

An additional issue surrounding the analyses of the subjective experience data
invblves the interpretation of the judgment options. As mentioned in the introduction,
certain researchers (e.g., Gardiner et al., 1996) interpret the R option as a measure of
recollection and the JK option as a measure of familiarity (F), whereas other researchers
(e.g., Jacoby et al., 1998) have claimed that the nature of the R and JK options (i.e., the
instructions for when to label something R vs. .when to label something JK) leads to an
underestimation of F. In general, the main implication of an event that has been labelled
as R is that specific details of that event can be brought to mind (e.g., details of whén it
took place, where something occurred, who was present, etc.), bﬁt it often also implies

that there is an accompanying feeling of familiarity. Further, events that both are

7 We also added a constant of .50 to both the numerator and denominator of the proportion equation priot to
transforming the data to deal with the issue of empty R, JK, or G data cells. Additionally, any participants
who did not have data for both the feedback and control measures of interest were removed prior to the
analyses (e.g., participants who had switched items from the incorrect answer on Test 1 to the correct
answer on Test 2 for feedback items but had no such switches for control items were dropped from the
analyses). I thank Michael A. Hunter for suggesting this transformation approach to analyzing the
subjective data.
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recollected and feel familiar will be grouped under the R response rather than the JK
response, and therefore the JK responses overall will be underrepresented. To correct for
this problem, “familiarity under independence is conditionalized on the opportunity to
have a [JK] judgment” (Jacoby et al., 1998, p. 706), and thus F is calculated by dividing
the JK judgments by (1 - R). This measure of familiarity from Jacoby’s (1991)
independence R/K proéedure (IRK) will be included in the results section, where relevant
(i.e., in cases where the JK and F data differ or F is reliably different across the feedback
and control conditions), for all five experiments.

The overall proportions of itemé given an R, JK, or G rating for the response and
number judgments are shown in Figure 2 and 3, respectively. The transformed
proportions of R-JK-G designations for the fesponse judgment and the number judgment
trivia items that moved toward the correct answer on Test 2 (but did not switch sides of
the scale) were analyzed in separate 2 (Item type: feedback vs. control) x 3 (Judgment
option: remember, just know, guess) within-subjects ANOVA. The main effects of item
type and judgment option are not informative (i.e., because, in terms of the raw
proportions, these measures sum to 1.00) and therefore only the interaction and
subsequent planned comparisons aie reported, which holds true for all omnibus ANOVAs
reported for the R-JK-G data of the five experiments reported in this paper. One
participant was dropped from these analyses for having no feedback items move toward
the correct answer on Test 2. Overall, there was no significant interaction between item
type and judgment option for the response judgment, F(2, 28) = 1.90, MSE = .37, 77,,2 =
.12, p=.17. However, planned follow-up comparisons showed one trend; that is, there

was a tendency for more R response judgments to be given to feedback items (M = .58,
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Figure 2. R-JK-G ratings for the response judgment (i.e., side of scale) in Experiment 1
for the feedback and control conditions (collapsed across participants). The judgments are
separated by Test 1 and Test 2 responses; a) items given the same number on Test 1 and
Test 2 (same number), b) items given a number that moves away from the correct answer
on Test 2, but does not switch sides of the number scale (different away), c) items given a
number that moves toward the correct answer on Test 2, but does not switch sides of the
number scale (different toward), d) itemé that switch from the correct response on Test 1
to the incorrect response on Test 2 (switch C-I), and ) items that switch from the

incorrect response on Test 1 to the correct response on Test 2 (swifch I-C).
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Figure 3. R-JK-G ratings for the numbér judgment (i.e., side of scale) in Experiment 1
for the feedback and control conditions (collapsed across participants). The judgments are
separated by Test 1 and Test 2 responses; a) items given the same number on Test 1 and
Test 2 (same number), b) items given a number that moves away from the correct answer
on Test 2, but does not switch sides of the number scale (different away), c) items given a
number that moves toward the correct answer on Test 2, but does not switch sides of the
number scale (different toward), d) items that switch from the correct response on Test 1
to the incorrect response on Test 2 (swifch C-I), and e) items that switch from the

incorrect response on Test 1 to the correct response on Test 2 (switch I-C).
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SEM = .08) than control items.(M = .43, SEM =.07), ¢t (14) =2.03, p = .06. As for the
number judgment, there was né interaction between the feedback and control items for
‘the R-JK-G judgment, F < 1.

The transformed proportion of R-JK-G designations for the response judgment
and the numbef judgment trivia items that switched from the incorrect answer on Test 1
to the correct answer on Test 2 were also analyzed in separate 2 (Item type: feedback vs.
control) x 3 (Judgment option: remember, just know, guess) within-subjects ANOVA.
Seven participants were excluded from the analyses for having zero feedback and/or |
control items switch to the correct answer on Test 2. For the response judgment, theré
was no interactipn between item type and R-JK-G choices, F < 1. However, there was a
significant interaction for the number judgment, F(2, 16) = 6.80, MSE = .06, 771,2 =.46,p
<.01. The planned comparisons showed a reliable difference between the feedback (M=
.03, SEM = .03) and control items (M = .00, SEM = .00) for the JK judgment option, # (8)
=2.70, p = .03. It is important to note though that this difference arises because a
participant used the JK option one time for the number judgment of his/her feedback
items. Additionally, under the IRK model there was no significant difference for F
between the feedback (M = .03, SEM = .03) and control (M = .00, SEM = .00) conditions
of the number judgment, ¢ (8) = 1.33,p =22,

The purpose of the current set of experiments is to explore the subjective
phenomenology of the KIA effect, but it also may be informative to look at the overall R,
JK, and G judgments for the trivia items that participants accurately chose their Test 1
responses for on the final test (i.e., items that are either given the same number, or a

number that moves toward/away from the correct answer but does not switch sides of the
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scale). The following analyses were conducted on the raw proportions because, unlike for
the KIA items, there was a suitable number of observations in each condition v(i.e., across
the R, JK, and G categories). The proportion of R-JK-G judgments for the trivia
questions that were given the same responses on both Test 1 and Test 2 were analyzed in
a 2 (Item type: feedback vs. control) x 3 (Judgment option: remember, just know, guess)
within-subjects ANOVA. There was an interaction between item type and judgment, F(2,
28) =5.18, MSE = .02, 7],,2 =.27, p = .01. The planned comparisons showed that
participants were more likely to judge at Test 2 that they remembered choosing the same
responses in Test 1 (i.e., choosing that side of the number scale) for the feedback items
(M= .63, SEM = .06) than for the control items (M = .52, SEM = .06),t (14)=2.58,p =
.02. Additionally, there was a marginal trend for a higher level of JK responses in the
control condition (M = .29, SEM = .05) than the feedback condition (M = .23, SEM =
.06), r (14) = 1.90, p = .08, and this same trend was also found for the G responses of the
control (M= .19, SEM = .03) and feedback (M = .14, SEM = .02) conditions, ¢ (i4) =
1.92, p = .08. Finally, although there was a marginal trend for the JK judgments, there
was no difference in the IRK estimate of F between the feedback (M = .54, SEM = .07)
and control items (M = .54, SEM = .07),t < 1.

The results of Experiment 1 clearly demonstrated a typical hindsight bias, and this
pattern was found both in the number scale and in the proportion of items switching from
the incorrect side of the scaie on Test 1 to the correct side of the scale on Test 2.
However, the R-JK-G measure did not produce any concrete evidence that the KIA effect
was accon‘lpanied by a subjective feeling of knowing the feedback information in

foresight. Interestingly, the failure to find evidence of a subjective component to the KIA
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effect cannot be due simply to an overall lack of qualitative discriminability between
feedback and control items (e.g., that, overall, the feedback and control items just “feel”
the same to participants, regardless of any type of manipulation). That vis, the analyses for
the subjective measure of the trivia questions for which participants stayed on the same
side of the scale on both tests revealed that participants were more likely to claim that
they were remembering their Test 1 responses for the feedback items.

One pbtential explanation for this failure to find an accompanying subjective
phenomenology for the KIA items is that the structure of responding to the stimuli (i.e.,
the number scale) interfered with producing a difference in phenomenology between the
feedback and control conditions. .Experiment 2 was designed to explore whether
eliminating the number scale as the objective measure of the bias would lead to a reliable
difference between feedback and control items for the subjective component of hindsight
bias.

Experiment 2

Because the majority of KIA paradigms require participants to give a numerical
response to test items (and because participants are often required to make these
numerical responses to a number of test items in succession) it is not surprising that
participants have a difficult time trying to reconstrucf their Test 1 responses (e.g.,
participants may often feel that they recollect what particular response they chose, but not
the specific number they assigned to it). Given this, it is also not surprising that
participants in Experiment 1 rarely reported illusory feelings of remembering or knowing
which number they had selected on the first test because — in the context of dozens of

ratings — scale responses for any particular trial are unlikely to be memorable.
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One of the main goals of Experiment 2 was to produce a KIA effect without using
a number scale; participants simply had to choose one of two responses as the correct
answer for each trivia question. Additionally, of interest was whether this change in how
participants were required to respond to each item would lead to changes in participants’
subjective experience of the effect. Therefore, participants were required (as in the first
| experiment) to complete an R-JK-G judgment in the final test.

Method

Participants. Thirty three University of Victoria students participated in
exchange for optional extra credit in an introductory psychology course. The data from
five parficipants were excluded from the analyses because these participants failed to
understand the instructions of the tasks and/or R-JK-G judgment.

Materials. The trivia questions from Experiment 1 were used, with the only
change to the set of stimuli being that, to make the final test more difficult, a second
plausible foil was created for each critical trivia question (i.e., both foils were presented
on the final test, along with the correcf response). The two foils for each question were
counterbalanced (7est 1-Test 2 foil factor) so that each foil occurred equally often in Test
1 across participants (e.g., if one foil was presented with the correct answer in Test 1,
then for another participant it was only presented in Test 2, and vice versa). Finally, as in
Experiment 1, two feedback lists were constructed (feedback-list factor) to
counterbalance between subjects which critical items were presented during the feedback
phase.

Procedure. The basic procedure from Experiment 1 was implemented, but with

two major modifications. The first modification involved changing the format of the tests
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from a number scale to 2-alternative-forced-choice (2AFC). In Test 1, participants were
told that, after reading each question aloud, they would be shown two possible responses
and that their task was to choose the response that they believed was the correct answer to
the question. As in Experiment 1, the experimenter warned participants that some of the
questions were difficult, and that it was fine if they had~ to guess which of the two
responses was the correct answer to the question. In Test 2, participants were instructed
that they would be shown three possible responses for each question; (a) the correct
response that had been presented in Test 1, (b) the incorrect response that had been
presented in Test 1, and (c¢) an incorrect response that had not been shown in Test 1. The
second foil was added to Test 2 to make the task more difficult, as well as to provide a
measure of consistency (i.e., if participants were not simply randomly selecting a
response on Test 1 without really looking at the two responses, then for the majority of
trials they should be able to rule out the new foil as their Test 1 response).® All of the
instructions for Test 1 and 2 were modified to reflect the 2AFC format, and the R-JK-G
judgment in Test 2 was changed from a 2-part task to a single judgment (by eliminating
the number R-JK-G judgment task).

The second major modification to the procedure was to conduct the experiment
over two days; each participant completed the SRT and Test 2 24 hrs after Test 1. This
change was added to make Test 2 more difficult for participants. Specifically, moving to
a 2AFC format made Test 1 very memorable for participanfs, and pilot testing indicated
that it was necessary to add a delay to the procedure to reduce the overall hit rate (i.e.,.

correctly choosing the Test 1 response) on Test 2.

® Participants rarely chose the new foil on the final test, and therefore this feature is not discussed further.
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Results and Discussion

None of the initial omnibus within-subject analyses of variance (ANOV As)
showed significant effects. of the counterbalancing factors of Test 1-Test 2 foils and
feedback list (all s < 1), and therefore the data were collapsed across these variables.

Objective measures of the KIA effect. As anticipated, a KIA effect was observed;
the proportion of items switching from the incorrect response on Test 1 to the correct
response on Test 2 was higher in the feedback condition (M = .23, SEM = .03) than in the
control condition (M = .10, SEM = .02), F(1, 27) =26.77, MSE = .01, 77,,2 =.50, p <.001. -

There also was a significant effect for items switching from the correct answer on
Test 1 to the incorrect answer on Test 2. Here the proportion of switching was higher for
the control items (M = .16, SEM = .02) than for the feedback items (M = .09, SEM = .02),
F(1,27)=5.43, MSE = .01, 77,,2 =.17, p = .03. At first glance it may appear that this
result is simply an artifact: Because participanté have a much higher rate of switching
from incorrect to correct for feedback items, the feedback items are necessarily
“underrepresented” in the switching from correct to incorrect analysis. However, the
proportions of switching for both sets of analyses are not computed from the same Base.
That is, the proportion of items switching from incorrect on Test 1 to correct on Test 2 is
calculated by dividing the number of items that changed from incorrect to correct by the
number of items assigned an incorrect response on Test 1, whereas the proportion of
items switching from correct on Test 1 to incorrect on T/est 2 is calculated by dividing the
numBer of items that changed from correct to incorrect by the number of items given a
correct response on Test 1. Further, a comparison of Test‘ 1 responses cénﬁrmed that

there was no significant difference between feedback and control items in the number of
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items given a correct or incorrect response; participants were just as likely to pick the
correct response on Test 1 for feedback items (M = 11.50, SEM = .40) as they were for
the control items (M= 11.18, SEM = .36), #(27) < 1. Therefore, it could be argued that,
although feedbaék leads participants to judge incorrectly that they had given the correct
information in Test 1, the feedback information also enhances accuracy by reducing the
instances of incorrectly claiming that the correct information had not been given in
foresight.

It is important to note that there was a significant difference between the control
items for switching rates; more control items were switched from correct to incorrect than
from incorrect to correct, #(27) = 2.28, p = .03. It is not clear why such differences are
found in switching rates for the control condition stimuli (although it is quite possible that
the fesults are simply a Type I error and subsequently would not be replicated), and
therefore the interpretation of the feedback versus control result (i.e.; showing a higher
rate éf switching to the incorrect answer for the control items) becomes less clear.

Subjective measures of the KIA effect. The overall propoﬁions of items given an
R, JK, or G rating for the response judgment are shown in Figure 4. The transformed
proportion of R-JK-G designations for the trivia items that switched from an incorrect
answer on Test 1 to a correct answer on Test 2 were analyzed in a 2 (Item type: feedback
vs. control) x 3 (Judgment option: remember, just know, guess) within-subjects ANOVA.
Ten participants were excluded from the analyses for having either no feedback or no
control items switch to the correct answer on Test 2. There was no significant interaction
between item type and judgment option, F' < 1.

The number scale was eliminated in this experiment to make the task of
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Figure 4. R-JK-G ratings for the response judgment in Experiment 2 for the feedback and
control conditions (collapsed across participants). The judgments are separated by Test 1
and Test 2 responses; a) items given the same response on Test 1 and Test 2 (same), b)
items that switch from the correct response on Test 1 to the incorrect response on Test 2
(switch C-I), and c) items that switch from the incorrect response on Test 1 to the correct

response on Test 2 (switch I-C).
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reconstructing Test 1 recollections less coﬁplicated for participants, and — although the
goal of this manipulation was to find differences in subjective phenomenology between
feedback and control KIA items — this change also may impact the subjective experience
measure for the items that were given the same responses on both tests. Therefore, even
though no difference in subjective experience was found for the feedback and control
KIA items, it is important to look at whether this procedural change influenced the
subjective component for the stimuli that were given the same responses on both Test 1
and Test 2..

The proportions of R-JK-G judgments for the trivia questions that participants
chose the same responses to on both Test 1 and Test 2 were analyzed in a 2 (Item type:
feedback vs. control) x 3 (Judgment option: remember, just kﬁow, guess) within-subjects
ANOVA. There was only a marginal trend for the interaction, F(1, 54) = 2.66, MSE =
.01, 77,,2 =.09, p = .08, but planned comparisons showed a significant effect for the R
judgment; participants were more likely to claim that they remembered giving those same
responses in Test 1 to the control items (M = .57, SEM = .04) than for the feedback items
(M= .52, SEM = .03), t (27) = 2.19, p < .04. This result for the R option is opposite to the
same measure in the first experiment (i.e., where it was the feedback items that received
more claims of remembering), but, similar to Experiment 1, there was no reliable
difference between control and feedback items for the»J K and G options, s < 1.70, ps >
.10, or for the IRK estimate of F, r < 1.

The data from Experiment 2 replicated the main findings from the first
experiment; that is, the ijective measure of hindsight bias showed a significant

difference between feedback and control items, but no such difference between the
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conditioné was evident for the subjective meésure of the bias. Taken together, the results
from Experiment 1 anci 2 suggest that the KIA effect is not accompanied by a substantial
subjective experience in hindsight that the answers had been remembered or known from
foresight. Additionally, as in Experiment 1, there was a significant difference between the
feedback and control items for the R judgment of the items for which participants chose
the same response to on both Test 1 and 2. Unlike Experiment 1, though, this result in the
second experiment demonstrated higher levels of R judgments for the control items than
the feedback items. Nevertheless, the important point for the current discussion is that, as
in Experiment 1, it is not the case that the phenomenological quality of the feedback and
control cannot ever be differentiated (i.e., and that therefore this is the reason why no
subjective component to the bias has been found).

The main difference between Experiment 1 and 2 was the me;chodology used to
objectively measure the effect (i.e., number scale vs. 2AFC format). The goal of the next
experiment was to investigate whether changing the type of stimuli used t§ test for the
KIA effect would influence the subjective component of the bias.

Experiment 3

The lack of evidence in the first two experiments for a subjective component to
the bias suggests that the KIA effect might better be called the “I guess I knew it all
along” effect. Nonetheless, although no evidence for an accompanying subjective
phenomenology was found in Experiment 1 and 2, it cannot be concluded from these two
experiments that the KIA effect is simply (or always) the result of a simple bias toward
the correct answers after-the-fact (i.e., after feedback) and that therefore the effect will

never be accompanied by some feeling or belief of knowing that specific information
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prior to seeing the correct answers. Indeed, it may be possible to demonstrate that, under
the right circumstances, participants can have the subjective feeling of knowing or
remembering these answers, even though they were unable to provide the correct
information in foresight.

Experiment 3 was designed to explore the KIA effect with a set of stimuli that
should be more suited to inducing a feeling of knew-it-all-along than the trivia items used
in the first two experiments. The items used in this third experiment were word puzzles —
commonly referred to as “Wordies™ — which can be re-arranged or translated to form
common words, phrases, or clichés (see Appendix B for examples of Wordies used in this
experiment). One of the important differences between the trivia items in the previous
experiments and the Wordies is that the Wordies invite a greater degree of interaction
between the participants and the items: Even when participants do not immediately know
the solution to a word puzzle, they can use various strategies and techniques to try to
arrive at the correct solution. Moreover, whereas answers to trivia questions have an
arbitrary quality, solving Wordies often gives rise to “ah-ha!” experiences. Additionally,
once the answer to a Wordies puzzle is discovered it may seem obvious, as per Kelley
and Jacoby’s (1987) explanation regarding “spoiled” subjective experiences. Finally,
unlike trivia questions, Wordies contain a wealth of information that (once known)
specifies the correct answer. Therefore, the nature of the Wordies and the tasks involved
in the experiment should lend themselves better to promoting a sense of “I knew that
before the feedback!” than the trivia itenis in. the previous two experiments.

Method

Participants. Twenty-four University of Victoria students participated in
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exchange for optional extra credit in an introductory psychology course. The data from
three participants were excluded from the analyses because these participants failed to
understand the instructions of the tasks and/or R-JK-G judgment.

Materials. A pool of 92 Wordies was created from a variety of sources (e.g.,
Brain Teasers!, n.d.), and a plausible foil was constructed for each correct solution (e.g.,
“marked counter-top” as a foil for the solution “check-out counter”). Two of the Wordies
were used as practice trials at the beginning of Test 1 and 2, and 10 of the Wordies were
used as training items during the feedback phase. The remaining 80 items were used as
test items during Test 1 and 2 (50 critical items and 30 filler items), and the designation
of Wordies to the critical and filler item categories was accomplished through pilot
testing of the foils/solutions to determine which items were the most difficult to answer
(i.e., the most difficult items designated as critical items). No counterbalancing
conditions were necessary because the computer program randomly selected which
critical items were presented during the feedback phase for each participant.

Procedure. Participants were tested individually on an IBM-compatible personal
computer using ASchneider, Eschman, and Zuccolotto’s (2002) E-prime software package.
In Test 1, participants were told that for each trial they would see a word puzzle appear
on the screen for 3 sec; during that period they were to look at the puzzle and come up
with ideas and/or solutions for the puzzle'in their heads (i.e., they were specifically
instructed not to guess out loud). Further, participants were informed that after the 3 sec
~ the puzzle would disappear and two responses separated by a vertical 10-point number
scale would appear on the screen. The experimenter informed the participants that one of

the responses was always the correct solution to the puzzle, and that their task was to
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choose a number that they believed corresponded to the correct solution and that
| indicated their confidence in that answer. As in Experiment 1, participants were given in-
depth instructions regarding how to use the number scale. Prior to starting the first test,
they were also shown an example of a word puzzle (i.e., to ensure that the participants
understood what it meant to solve a word puzzle, what the format of the puzzles would
look like, etc.), and they were also shown a concrete example of how to use the number
scale. After finishing Test 1, participants completed a 5-min embedded figures filler task.
As in Experiment 1, the feedback phase occurred immediately after the filler task;
however, due to the nature of the Wordies, the feedback tasks deviated from those of the
first experiment. The participants were informed that they were going to complete a 2-
part Wofdies judgment task. In Part 1, referred to as the “understanding-of-the-solution”
judgment, they were shown 40 of the word puzzles from Test 1 (25 critical items, 15‘
filler items). For each trial the puzzle was show'n for 10 sec; with the correct solution
directly below the puzzle. The experimenter told participants that their task during the 10
sec was to decide if they understood fow to arrive at that correct solution for the puzzle,
and that once participants felt they understood why the solution was the answer they
should push a key (and that if they failéd to push the key during the 10 sec, the computer
would go on to the next trial). To ensure that participants were focused on the task and
not simply reading the solution before hitting the button, the experimenter gave
participants a brief training period on the topic of what was meant by truly understanding
how to arrive at a puzzle’s solution. More specifically, the participants were shown
different types of puzzles and their solutions, and the experimenter talked them through

how to arrive at the solutions (e.g., “The solution is ‘once upon a time’ because the word



43
‘once’ has physically been placed on top of the phrase ‘4:56 pm,” which .itself stands for
the more abstract concept of ‘time’”). After completing the training session, participants
were given the final instruction that, by pushing the button for a particular puzzle, they
would be indicating that they could explain to someone else (just as the experimenter had
done with them) how to arrive at the solution to the puzzle.

Th¢ second part of the Wordies judgment task occurred immediately after Part 1,
and its purpose simply was to give participants another pass at the correct solutions to the
critical items. For Part 2, referred to as the “common/rare” judgment task, participants
were told that they would ‘be‘ shown the same 40 puzzles/solutions from Part 1, but that
the puzzles/solutions would only be displayed for 2 sec. After 2 sec, the scale “common -
- - - rare” appeared on the screen, and at this point the participants had to decide'whether
the puzzle/solution represented a common word or phrase (i.e., something they thought
they might encounter in a typical day) or whether it represented a rare word or phrase
(i.e., something they didn’t think they’d typically come across in everyday
conversations). Finally, the experimenter informed participants that once the
common/rare scale appeared on the screen they would only have 2 sec to respond; if they
did not respond within 2 sec the computer would beep at them and go on to the next trial
(and they were told it was important to avoid timing out).

Test 2 took place immediately after the Wordies judgment. Participants were told
that they would be presented with the same 80 puzzles from Test 1, and that their task |
was to choose the exact same number that they had given to each puzzle in the first test.
The format of the trials was exactly the same as in Test 1, éxcepf that the prompt “Your

Wordies Puzzle Test 1 answer for this puzzle?” appeared at the bottom of the
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responses/number scale screen. As in Experiment 1, after selecting their Test 1 response
participants were required to complete two separate R-JK-G judgments (a response
judgment and a number judgment). Instructions for both judgments were exactly the
same as in Experiment 1, and participants were shown how to use the R-JK-G scale with
one of the Wordies examples from Test 1. Finally, both judgment screens were the same
as in Experiment 1, and participants were asked to describe the definitions for the R-JK-
G options in their own words at the end of the experiment.

Results and Discussion

Objective measures of the KIA eﬁ‘éct. There was a significant difference in the
average absolute change in number on the 10-point scale from Test 1 to Test 2, with the
average absolute change being greater for feedback items (M = 2.16, SEM = .18) than
control items (M = 1.79, SEM = .09), F(1, 20)=9.19, MSE = .15, 77p2 =.32,p<.01.

The overall proportion of items given a different number that moved toward the
correct answer on Test 2 was reliably higher for the feedback items (M = .65, SEM = .03)
than the control items (M = .44, SEM = .03), F(1, 20) =20.77, MSE = .02, 77,,2 =51,p<
.001. Additionally, there was a significant effect of the feedback on the average change in
number for items moving toward the correct answer on Test 2: The average change in
number was greater for feedback items (M = 2.45, SEM = .27) than control items (M =
1.91, SEM = .15), F(1, 20) = 9.24, MSE = .34, npz =32, p <.01, which demonstrates the
typical KIA effect. There was no difference in average change in number for items
moving away from the correct answer on Test 2 for the feedback (M = 1.62, SEM = .13)
and control items (M= 1.72, SEM=12), F< 1.

- Turning to the data for switching sides of the scale from Test 1 to Test 2 (i.e.,
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switching from one response to the other), a KIA effect was found for switching to the
correct answers, in that participants were more likely to switch to the correct answer on
Test 2 for the feedback items (M = .42, SEM = .08) than the control items (M = .19, SEM
= .05), F(1, 14) = 6.52, MSE = .06, np2 =.32,p=.02. Thefe was no significant difference
in the proportion of items switching from the correct response on Test 1 to the incorrect
response on Test 2 for the feedback (M = .05, SEM = .01) versus control items (M = .07,
SEM = .02), F<1.

Therefore, as in the previous experiments where the materials were difficult trivia
items, the objective measurés in Experiment 3 demonstrated that a KIA effect (both in the
number scale and for switching sides of the scale) can be found when the items used to
test for the effect are word puzzles.

Subjective measures of the KIA effect. The overall proportions of items given an
R, JK, or G rating for the response (i.e., side of the scale) and number judgments are
shown in Figure 5 and 6, respectively. The transformed proportions of R-JK-G
designations for the response judgment and the number judgment items that moved
toward the correct answer on Test 2 (but did not switch sides of the scale) were analyzed
in separate 2 (Item type: feedback vs. control) x 3 (Judgment option: remember, just
know, guess) within-subjects ANOVA. Overall, there was no significant interaction
between item type and judgment option for the response judgment, F(2, 40) = 2.15, MSE
= .58, 77/ = .10, p = .13. Planned follow-up comparisons showed one marginal trend;
there was a tendency for more G reSponse judgments to be given to control items (M =
.21, SEM = .06) than feedback items (M = .14, SEM = .05), t (20) = 1.83, p = .08. There

was no interaction between the feedback and control items for the number judgment, F(2,
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Figure 5. R-JK-G ratings for the response judgment (i.e., side of scale) in Experiment 3
for the feedback and control conditions (collapsed across participants). The judgments are
separated by Test 1 and Test 2 responses; a) items given the same number on Test 1 and
Test 2 (same number), b) items given a number that moves away from the correct answer
on Test 2, but does not switch sides of the number scale (different away), c) items given a
number that moves toward the correct answer on Test 2, but does not switch sides of the
number scale (different toward), d) items that switch from the correct response on Test 1
to the incorrect response on Test 2 (switch C-I), and e) items that switch from thev

incorrect response on Test 1 to the correct response on Test 2 (switch I-C).
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Figure 6. R-JK-G ratings for the number judgment (i.e., side of scale) in Experiment 3
for the feedback and control conditions (collapsed across participants). The judgments are
separated by Test 1 and Test 2 responses; a) items given the same number on Test 1 and
Test 2 (same number), b) items given a number that moves away from the correct answer
on Test 2, but does not switch sides of the number scale (different away), c) items given a
number that moves toward the correct answer on Test 2, but does not switch sides of the
number scale (different toward), d) items that switch from the correct response on Test 1
to the incorrect response on Test 2 (switch C-I), and e) items that switch from the

incorrect response on Test 1 to the correct response on Test 2 (switch I-C).
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40) =2.20, MSE = .39, 77P2 =.10, p = .12, and no strong trends were found in the follow-
up comparisons, all s < 1.66, ps > .11.

The transformed proportions of R-JK-G selections for the response and number
judgments of items that switched from the incorrect answer on Test 1 to the correct
answer on Test 2 were also analyzed in separate 2 (Item type: feedback vs. control) x 3
(Judgment option: remember, just know, guess) within-subjects ANOV As. Six
participants were dropped from the analyses for having zero feedback and/or control
items switch to the correct answer on Test 2. For the number judgment, there was no
interaction between item type and R-JK-G choices, F' < 1. The interaction between item
type and judgment option also failed to reach significance for the response judgment,
F(2,28) = 2.74, MSE = 27, 77P2 = .16, p = .08, although the planned comparisons showed
a reliable difference for the G option. Specifically, participants were less likely to choose
the G option for feedback items (M = .38, SEM = .09) than for the control items (M = .56,
SEM = .10), ¢ (14) = 3.16, p <.01. There was also a marginal trend for higher JK
response in the control condition (M = .33, SEM = .10) than in the feedback condition (M
= 28, SEM = .08), t (14) = 1.90, p = .08. However, the data for the IRK model shows a
reversed, but reliable, trend; that is, F was higher in the feedback condition (M = .40,
SEM=.1 1) than in the control condition (M = .34, SEM = .10), t (14) =2.29, p <.04.
Therefore, although the raw JK response judgment showed no difference between the
conditions, the IRK data demonstrated that the correct responses for the feedback items
that participants switched to in the final test appeared to feel more familiar to them (i.e.,

as being their Test 1 responses) than the correct responses that they switched to for the

control items.
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The proportions of R-JK-G response judgments for the trivia questions that were
given the same responses on both Test 1 and Test 2 were analyzed in a 2 (Item type:
feedback vs. control) x 3 (Judgment option: remember, just know, guess) within-subjects
ANOVA. There was an interaction between item type and judgment, (2, 40) = 6.35,
MSE = .01, n,° = .24, p < .01. Planned comparisons showed no significant difference in
the R judgment between the feedback (M = .51, SEM = .05) and control items (M = .52,
SEM = .04), t < 1. There were more JK judgnients given to the feedback items (M= .35,
SEM = .04) than the control items (M = .27, SEM = .045, t (20) =3.12, p <.01, and this
pattern was mirrored in the IRK data: A higher level of F was found for the feedback
items (M = .68, SEM = .05) for which the same alternatives were chosen on both tests
th;n for the control items (M = .52, SEM = .05), t (20) =4.01, p < .01.

Differences between Experiment 3 émd the earlier experiments hint that the
phenomenological experience of KIA may depend to some degree on the
materials/procedure used to test for the effect (i.e., Figure 5 shows some changes to the
R-IK-G judgmehts), but there was no overwhelming evidence that word puzzles produce
a substantially more vivid subjective experience of knew-it-all-along over the traditional
trivia stimuli. However, modifications to the procedure of Experiment 3, such as
eliminating the number scale and adding a delay between judgments, may lead to
memory illusions by the participants of actually producing those KIA responses in
foresight.

Experiment 4
The objective of this experiment was similar to that of Experiment 2; can a KIA

effect be produced (with the Wordies stimuli) without using a number scale to collect
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participants’ responses on Test 1 and 2? Additionally, it was also expected that the
changes to the procedure, such as the elimination of the number scale (along with the
nature of the Wordies themselves) would make it more likely that the participants would
falsely come to know/remember giving the correct information to KIA items in Test 1.
For example, the number scale makes both the task of responding to the stimuli
(objective measure) and the Remember/Just Know/Guess judgment (subjective measure)
more difficult; the numbers themselves are abstract and therefore likely lead to
interference (e.g., “Did I pick 3 or 4...now I’m not sure what I said on Test 1!”).

The other changes to the procedure (which are outlined fully below) also should
work toward producing a subjective component to the bias. For example, the 24 hr delay
between Test 1 and Test 2, along with changing the feedback phase to include a recall
task (i.e., of the correct solutions), should make it more difficult for participants to
differentiate between how they responded to items on Test 1 and how they performed
during the feedback phase. Therefore, participants may mistake their performance in the
feedback phase with how they performed during Test 1, and this confusion may lead to
the production of illusory feelings of knowing/remembering the feedback information
from Test 1.

Method

Participants. Twenty three University of Victoria students participated in
exchange for 'optionayl extra credit in an introductory psychology course. The data from
three participants were excluded from the analyses because these participants failed to
understand the instructions of the tasks and/or R-JK-G judgment.

Materials. The same Wordies stimuli from Experiment 3 were used and, as in the
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previous experiment, no counterbalancing conditions were created because for each
participant the computer program randomly selected which critical items were shown in
the feedback phase.

Procedure. The basic procedure from Experiment 3 wés used, but it included the
two major modifications from Experiment 2; that is, the test format was changed to a
2AFC, and the experiment was conducted over two days.

The level of performance in Experiment 3 for critical items on the first test (+/-
73%) indicated that it would be difficult to produce a KIA effect in the absence of a
number scale. That is, if participants are only wrong on about 25-30% of the items in Test
1, then the number of items that can be included in the calculation the KIA effect will be
small (i.e., on average, only about 6 to 7 items would be included in the analyses of the
KIA effect, regardless of whether participants do switch from incorrect on Test 1 to
correct on Test 2). Therefore, it was necessary to reduce participants’ performance on
Test 1. During the test phases of Experiment 3, participants were given an unlimited
period of time to choose an answer. In Test 1 of Experiment 4, participants were given 10
sec to respond after the alternatives for the puzzle appeared on the screen. Reducing
response time should, at least for some of the trials, force participants to choose an
alternative before they have been able to work out the correct solution in their head (and
therefore increase the number of trials for which they choose the incorrect response).
However, response time for Test 2 of this experiment was not limited to 10 sec because it
was important that the participants have as much time as needed to try to recall their Test
1 performance. Additionally, reducing the amount of time that the word puzzles

themselves are displayed on the screen (i.e., before the alternatives are shown) also could
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help lower Test 1 performance. Therefore, the time tﬁat the Wordies remained on the
screen in both Test 1 and Test 2 was reduced from 3 sec (in Experiment 3) to 2 sec.

It was hoped that placing the final test on a second day would not only help
produce the KIA effect, but would also promote higher levels of false
remembering/knowing for the KIA items. To further aide in creating these memory
illusions, changes were made to the feedback phase of the experiment. First, participants
completed the feedback phase on the first day of the experiment (unlike the 2-day
paradigm in Experiment 2). Second, Part 2 of the Wordies judgment feedback phase (the
common/rare judgment) was replaced with a forced recall task; after completing the
understanding-of-the-solution judgment (Part 1), participants were shown all 40 of the
puzzles again, and their task was to free-recall the solutions to each puzzle (Part 2: recall-
of-the-solutions task). It was anticipated that requiring participants to free-recall the
solutions for the critical feedback items on the first day of the experiment would lead
them, on Day 2, to feel that they had actually chosen those responses on the first test
(e.g., on the second day the free-recalled items from the previous session may feel
obvious/easy to participants, and therefore they may have the illusion of
remembering/knowing they had chosen those responses in Test 1).

Results and Discussion

Objective measures of the KIA effect. A typical KIA effect was observed; the
proportion of items switching from the incorrect response on Test 1 to the correct
response on Test 2 was higher in the feedback condition (M = .62, SEM = .07) than in the
control condition (M = .29, SEM = .04), F(1, 19) = 32.73, MSE = .03, np2 =.63, p <.001.

As in Experiment 2, there was also a significant effect for items switching from
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the correct answer on Test 1 to the incorrect answer on Test 2, although again the
proportion of switching was higher for the control items (M = .08, SEM = .02) than for
the feedback items (M = .04, SEM = .01), F(1, 19) = 4.70, MSE = .003, 1,° = .20, p = .04.
A comparison of Test 1 responses confirmed that there was no significant difference
between feedback and control items in the number of items given a correct or incorrect
response; participants were just as likely to pick the correct response on Test 1 for
feedback items (M = 18.20, SEM = .60) as they were for the control items (M = 17.45,
SEM=.79),t(19)<1.

Subjective measures of the KIA effect. The overall proportions of items given an
R, JK, or G rating for the response judgment are shown in Figure 7. The transformed
proportions of R-JK-G designations for the trivia items that switched from an incorrect
answer on Test 1 to a correct answer on Test 2 were analyzed in a 2 (Item type: feedback
vs. control) x 3 (Judgment option: remember, just know, guess) within-subjects ANOVA.
Five participants were excluded from the analyses for having either no feedback or no
control items switch to the correct answer on Test 2. There was a reliable interaction
between item type and judgment option, F(1, 28) = 11.89, MSE = .37, 77,,2 = .46, p=.001.
Planned follow-up comparisons showed that for the items that switched from an incorrect
response on Test 1 to a correct response on Test 2, participants were significantly more
likely to claim that they remembered giving those correct answers on Test 1 for the
feedback items (M = .37, SEM = .06) than for the control items (M = .05, SEM = .04), ¢
(14) =4.95, p <.001. There was no difference between the feedbaci( and control items
for the JK judgment option, ¢ < 1, although there was a marginal trend for higher F in the

feedback (M= .52, SEM = .09) than in the control condition (M = .32,
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Figure 7. R-JK-G ratings for the response judgment in Experiment 4 for the feedback and
control conditions (collapsed across participants). The judgments are separated by Test 1
and Test 2 responses; a) items given the same response on Test 1 and Test 2 (same), b)
items that switch from the correct response on Test 1 to the incorrect response on Test 2
(switch C-I), and c) items that switch from the incorrect response on Test 1 to the correct

response on Test 2 (switch I-C).
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SEM = .07), t (14) = 1.99, p = .07. Finally, participants were less likely to use the G
option for the feedback items that they had switched to the correct answer (M = .33, SEM
=.07) than for the control items (M = .67, SEM = .08), t (14) =3.85, p <.01.

The proportions of R-JK-G judg_ments that participants assigned to the items for
which the same alternatives were chosen on both Test 1 and Test 2 were analyzed in a 2
(Item type: feedback vs. control) x 3 (Judgment option: remember, just know, guess)
within-subjects ANOVA. There was an interaction between item type and judgment, F(2,
38) =23.00, MSE = .02, 77,,2 = .55, p <.001. The follow-up comparisons showed that
participants were much more likely to assign an R rating to the feedback items (M = .62,
SEM = .05) than to the control items (M = .35, SEM = .04), t (19) = 5.94, p <.001. There
was a trend for participants to give more JK judgments to the control (M = .36, SEM =
.03) than feedback items (M = .26, SEM = .04), t (19) =2.09, p = .05. However, the IRK
data demonstrated an opposite marginal trend to the JK data, with participants showing
lower levels of F for the control items (M = .58, SEM = .04) than the feedback items (M =
.68, SEM=.04), t (19) = 1.97, p = .06. Finally, participants were less likely to use the G
option for the feedback items (M =.12, SEM = .02) than the control items (M = .29, SEM
=.04),1(19)=6.70, p <.001.

The results for the objective measure of hindsight bias from the current
experiment replicated Experiment 2; specifically, a KIA effect was produced without
having to use a number scale as the objective measure of ‘the bias. More importantly, the
data for the subjective measure of the effect in Experiment 4 are the first in this series of
studies to demonstrate clear evidence for a subjective component to hindsight bias.

Further, the higher claims of remembering for the feedback KIA items seem to indicate
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that it is not simply that participants experience the feedback information in Test 2 as the
“more obvious” choice of what they would have given in Test 1 (i.e., otherwise you
would expect significantly higher JK or F ratings). That is, the higher level of R
responses for the feedback KIA items may indicate that participants are recollecting
aspects of their performance in the feedback phase (e.g., remembering themselves
generating the steps to the solutions during the understanding-of-the-solution task), and
that they then mistakenly attribute these aspects to having occurred during Test 1. This
hypothesis will be explored further in the General Discussion (e.g., source monitoring;
Johnson, Hashtroudi, & Lindsay, 1993).

Experiment 5

One major methodological difference between the 2AFC trivia questions KIA
experiment (Experiment 2) and the 2AFC Wordies puzzles experiment (Experiment 4)
was the timing of the feedback manipulation. That is, feedback was given on Day 2 for
the trivia questions paradigm, whereas it was presented on Day 1 for the Wordies vérsion.
Therefore, it is not clear if the difference found in subjective experience between the two
~ experiments was due mainly to the difference in stimuli (as intended), or whether the
timiﬁg of the feedback may have had an impact on the subjective measure. Therefore,
Experiment 5 was constructed to replicate Experiment 4 but with the addition of a
feedback timing manipulation.
Method

Participants. Forty University of Victoria students participated in exchange for
optional extra credit in an introductory psychology course.

Materials. The same Wordies stimuli from Experiment 4 were used and, as in the
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previous two experiments, no counterbalancing conditions were created because the
computer program randomly selected which critical items were shown in the feedback
phase.

Procedure. The same procedure from Experiment 4 was used, but it included a
between-subjects manipulation of feedback presentation; that is, half of the participants
completed the feedback phase on Day 1 and half of the participants completed the
feedback phase on Day 2 of the experiment.

Results and Discussion

Objective measures of the KIA effect. As expected, a KIA effect was found; the
proportion of items switching from the incérrect response on Test 1 to the correct
response on Test 2 was higher in the feedback condition (M = .48, SEM = .22) than in the
control condition (M = .27, SEM = .14), F(1, 38) =29.17, MSE = .03, 7y = .43, p <.001.
Further, there was no effect of feedback presentation (Day 1 vs. Day 2) on the KIA
effect, F < 1.

Unlike in Experiment 2 and 4, there was no significant main effect for the
proportion of items switching from the correct answer on Test 1 to the incorrect answer
on Test 2 between the control (M = .10, SEM = .09) and feedback items (M= .11, SEM =
.10), F < 1. There was a marginal trend for the interaction, F(1, 38) = 3.17, MSE = .01,
7, = .08, p = .08, and the pattern of switching was opposite for the two feedback
conditions. That is, the pattern of results showed that switching to the incorrect answer on
Test 2 was higher for feedback (M = .12, SEM = ;12) than control items (M = .09, SEM =
.08) when feedback was given on Day 2, but switching to the incorrect answer on Test 2

was higher for control items (M = .12, SEM = .10) than feedback items (M = .09, SEM =
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.08) when feedback was given on Day 1. Although potentially interesting, neither of these
patterns for switching to the incorrect answer on Test 2 was significant, s < 1.40, ps >
.18. Thus, the feedback-timing manipulation had little if any effect.

Subjective measures of the KIA effect. The overall proportions of items given an
R, JK, or G response judgment are shown in Figure 8. The transformed proportions of R-
JK-G designations for the Wordies items that switched from an incorrect answer on Test
1 to the correct answer on Test 2 were analyzed in a 2 (Item type: feedback vs. control) x
3 (Judgment option: remember, just know, guess) within-subjects ANOVA, with
feedback timing (day 1 vs. day 2) as the between-subjects factor. Fouf participants were
excluded from the analyses for having either no feedback or no control items switch to
the correct answer on Test 2. As anticipated, there was a reliable interaction between item
type and judgment option, F(2, 68) = 7.86, MSE = .42, 77,,2 =.19, p=.001. There was no
effect of feedback timing on this interaction, F(2, 68) = 1.22, MSE = .42, 77,,2 =.04,p=
.30, and therefore this manipulation is dropped from the remaining analyses.

The planned follow-up comparisons for the inferaction showed the same patterns
as in Experiment 4. That is, for the items that switched from an incorrect response on
Test 1 to a correct response on Test 2, participants were significantly more likely to claim
that they remembered giving those correct answer on Test 1 for the feedback items (M =
.27, SEM = .05) than for the control items (M = .04, SEM = .02), t (35) = 3.50, p = .001.
Also, there was no difference between the feedback and control items for the JK
judgment option, f < 1, but again there was a trend toward a higher F value in the
feedback condition (M = .38, SEM = .06) than in the control condition (M = .29, SEM =

.06), ¢ (35) = 1.80, p = .08. Finally, participants were less likely to choose G for the
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Figure 8. R-JK-G ratings for the response judgment in Experiment 5 for the feedback and
control conditions (collapsed across participants and feedback condition). The judgments
are separated by Test 1 and Test 2 responses; a) items given fhé same response on Test 1
and Test 2 (same), b) items that switch from the correct response on Test 1 to the
incorrect response on Test 2 (switch C-I), and ¢) items that switch from the incorrect

response on Test 1 to the correct response on Test 2 (switch I-C).
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feedback items that they had switched to the correct answer (M = .42, SEM = .05) than
for the control items (M = .71, SEM = .06), t (35) = 3.84, p <.001.

The proportions of R-JK-G judgments for the items that participants chose the
same responses for on-both Test 1 and Test 2 were analyzed in a 2 (Item type: feedback
vs. control) x 3 (Judgment option: remember, just know, guess) within-subjects ANOVA.
There was an interaction between item type and judgmént, F(2,78)=11.82, MSE = .03,
npz = .23, p <.001. As in the previous experiment, the planned comparisons showed that
participants were more likely to assign an R judgment to the féedback (M= .44, SEM =
.03) than the control items (M = .32, SEM = .03), t (39) = 3.59, p = .001. There was no
difference between the feedback and control items for the JK option (both Ms = .36,
SEMs = .02), t < 1, but the IRK estimate showed a higher level of F for the feedback
items (M = .65, SEM = .03) than the control items (M = .52, SEM = .02), ¢ (39)=3.73,p
= .001. Finally, more G judgments were given to control (M= .33, SEM = .02) than
feedback items (M = .20, SEM = .02), t (39) =4.73, p < .001.

The results of Experiment 5 replicated the previous experiment; a subjective
component to the KIA effect was found, and participants were more likely to label
feedback KIA items as “remembered” than control KIA items. More importantly, the data
from the current experiment showed that this evidence for the subjective component of
hindsight bias was not due to a feedback-timing manipulation. Specifically, placing the
feedback phase on Day 1 (rather than on Day 2, as in the trivia KIA paradigms) was not
the factor responsible for producing an accompanying subjective phenomenology to the
KIA effect. Instead, it was thé change in stimuli and the procedures in Experiment 4 and

5 that led to finding an effect in both the objective and subjective measures of the bias.
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General Discussion

All five experiments demonstrated a KIA effect in the objective measures used to
quantify the phenomenon. More interestingly, the first three experiments provided little
evidence that participants had any strong accompanying subjective feeling of previous
knowledge for the KIA items. Further, the results from Experiment 4 and 5 illustrated
that individuals do sometimes report illusory memories of having known the feedback
information in foresight.

It is important to emphasize that the goal of the present research has never been to
discredit the KIA effect; even though the first three experiments did not demonstrate an
accompanying subjective phenomenology for the KIA effect, a robust hindsight bias was
found in all three experiments. That is, the lack of an acc_;ompanying subjective
component does not make the KIA effect less “real.” But, the presence or absence of a
subjective component to the bias can provide us with valuable information regarding the
nature of (and possible explanations for) the effect. For example, if all experimental
paradigms that were used to test for subjective phenomenology never produced evidence
that the hindsight bias could be accompanied by a feeling of remembering/knowing the
feedback information in foresight, then one conclusion that could be drawn is that the
effect is simply the result of a bias. Specifically, when an individual is unable to
confidently reconstruct his/her previous performance on a task, having been exposed to
the correct information between judgments systematically moves his/her hindsight
judgment toward that correct information (but without an accompanying sense or feeling
of having known that correct information during the original judgment).

The nature of most typical hindsight bias experiment — answering numerous
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difficult general knowledge questions on a number scale — gives little reason to assume
that individuals would have a feeling of knowing/remembering for possessing the
feedback information in foresight. Therefore, it is not all that surprising that the
traditional and modified-traditional paradigms used in Experiment 1 and 2 did not result
in a belief on the part of the participants that they had known the feedback information
during the first judgment task. Given that the trivia items used to test for the effect must
be very difficult (i.e., to find the hindsight bias you need participants to have low
confidence in their responses on Test 1, or to get a lot of the questions wrong), such
stimuli tend to hold little meaning for participants. Additionally, providing feedback for
the trivia stimuli allows participants to learn the correct answers to these items, but in a
passive and pallid manner because the questions themselves are somewhat meaningless
to them. That is, difficult general knowledge trivia items are somewhét similar to
nonsense stimuli, in that, even when the correct answers are provided they tend to “feel”
meaningless (e.g., participants often don’t know why those specific responses are the
correct answer, so they don’t elicit any “ah-ha” type of reactions).

One of the principal benefits of the word puzzle stimuli used in Experiments 3 - 5
is that, not only do participants learn the answers to the puzzles in feedback, but they also
learn techniques for figuring out why those are the correct solutions. The goal of the
training phase that occurred prior to feedback in the Wordies paradigms was to provide
participants with a variety of ways to think about the solutions to the word puzzles, as
well as techniques to help them solve the puzzles (i.e., so that they could understand why
the solutions given were the correct answers to the Wordies). In comparison to the

traditional and modified-traditional paradigms, it could be argued that participants in the
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Wordies KIA experiments were required to be much more engaged with both the
feedback and with the stimuli (e.g., due to training, etc.). However, it is not simply the
change from trivia questions to word puzzles that led to an accompanying subjective
feeling of knew-it-all-along for the hindsight bias. For example, even though word
puzzles were used in Experiment 3 there was no strong evidence that participants
believed they had known the solutions to the feedback items in foresight, in comparison
to the control items. It appears that the important ingredients for producing illusory
feelings of knowing/remembering for .hindsi ght bias found in both Experiment 4 and 5
was the combination of the 2AFC testing format (which allows for more memorable Test
1 experiences than a number scale) and the Wordies’ stimuli (which, once understood,
seem inherently correct); this combination leads individuals to ifeel that they remember or
know that they knew it all along.

The remainder of the General Discussion tackles the KIA effect in relation to
three different topics: 1) the technique ﬁsed to measure the subjective experience of the
KIA effect (Remembering vs. Just Knowing vs. Guessing), 2) the two broad theoretical
approaches to the effect (Memory Impairment vs. Biased Reconstruction), as well as a
more comprehensive approach, and 3) a related phenomenon (the forgot-it-all-along
effect).

Remembering Versus Just Knowing Versus Guessing

Interpreting the present R-JK-G data. As mentioned in the introduction, a
Remember/Know judgment was adapted for the present KIA experiments to measure
participants’ subjective experience because we believed this technique would provide

information beyond just asking for a confidence response. For example, participants are
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instructed to choose G if they are unsure of their response, but to parse their confident
responses into R or JK (and therefore the idea of confidence is built into the R and JK
posts of the scale). Thus, a participant can go beyond simply stating that s/he is confident
by providing qualitative information, such as the production of details regarding the past
event, and this provides a further distinction in the type of subjective experience that
accompanies the KIA effect. The focus of the experiments was on exploring the
subjective phenomenology of hindsight bias (é. g., will participants almost always choose
G for KIA items, which would speak to a lack of accompanying belief of possessing the
knowledge in foresight, or will they at least sometimes choose R or K?). However,
collecting qualitative information about the subjective experience is also useful for
understanding both the objective and subjective components of the effect.

As we had expected, the results from the traditional and modified-traditional KIA
paradigms (Experiment 1 and 2) did not provide evidence for the assertion that the effect
is accompanied by a belief or feeling of having known the feedback information in
foresight. As previously hypothesized, this pattern of results is likely due to at least two
main factors; that is, that the use of a number scale (traditional paradigm) and the nature
of the stimuli (traditional and modified-traditional paradigms) are not conducive to
producing a subjective feeling of having known the answers prior to the presentation of
feedback. The use of a number scale cannot be the main roadblock to producing an
accompanying feeling of knowing for the feedback items (i.e., getting rid of the scale did
not lead to subjective KIA experiences in the modified-traditional paradigm), but the
results from Experiments 3 - 5 suggested that the number scale may interfere with

producing a subjective experience of having known the information all along. Therefore,
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even though it cannot firmly be concluded that the change from a number scale in
Experiment 3 to 2AFC in Experiment 4 and 5 is what led to the difference in results for
the subjective measure (i.€., because there were other important differences between the
paradigms, such as the time to respond to the puzzles in Test 1), finding supporting
evidence for a subjective component to the effect is likely more probable when a number
scale is not used to collect the objective measure of the bias.

As mentioned earlier, one of the reasons we favoured the R-JK-G measure over a
confidence scale is that the assumptions from previous researchers regarding the
subjective component of the KIA effect have centred around the idea of the feeling of
knowing (but without strong claims that participants explicitly remember details of
giving the feedback information in foresight). In fact, our hypothesis was that, if there
was an accompanying subjective feeling of knew-it-all-along it would be observed in the
JK responses: Although participants may not be able to construct specific details of
giving the feedback information during the first test, they may come to believe that,
because they currently know the correct information they must have known it prior to the
feedback (e.g., perhaps because the answers now seem obvious or the more logical
choices of the given options). The data from the IRK model seemed to support this
assumption because there was a trend in both Experiment 4 and 5 for higher F values for
the KIA items in the feedback condition than in the control condition. However, the more
convincing and interesting evidence for the existence of subjective phenomenology
accompanying the KIA effect in Experiments 4 and 5 was found in the R responses,
where the participants were reliably more likely to claim that they remembered some

detail of giving the correct answers to the feedback than the control KIA items.
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Although a significant difference between feedback and control items in the
subjective measure was found only in the R responses of Experiment 4 and 5, the pattern
of JK responding for items switching from the correct to incorrect responses and the
incorrect to correct responses seems to be suggestive of a generic “knew it” feeling for
the KIA items (see Figures 7 and 8). Specifically, the JK judgments for the KIA feedback
items (i.e., switching from incorréct to correct) appear to be greater than the JK
judgments for the‘ feedback items that switched from the correct to incorrect response;
this pattern is also evident for the control items. One interpretation of these patterns is
thét learning has occurred between tests for both the feedback and control items. The
- training phase that participants completed during the feedback phase may also have
impacted the control items because participants could subsequently use the skills they
learned to solve (i.e., come to understand) some of the control items during the final test.
Further, if participants fail to recall their (incorrect) Test 1 responses to these items (and,
in the case of feedback items, no diagnostic details from the feedback phase come to
mind) then they may experience a feeling of knowing for the correct solutions based on
their understanding of why they are the correct answers (e.g., “Well, I don’t specifically
remember giving this answer in Test 1, but I do know why it’s the correct solution to the
puzzle, so I’'m sure I knew it was the correct answer in the first test”).
1If there is a generic “knew it” feeling for feedback and control KIA items in
Experiment 4 and 5, then there shéuld be a significant difference between the JK ratings
for the items that switched from incorrect to correct and items that switched from correct
to incorrect. Such post-hoc analyses could not be conducted on the data from Experiment

4 because there were too few observations (i.e., many participants had no switching from
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the correct to incorrect response, and consequently there were not enough participants
that could be included in the analyses). However, a comparison of the JK judgments in
Experiment 5 showed no reliable difference in the JK judgment for the feedback items
that switched from correct to incorrect and from incorrect to correct, as well as no
significant differences for this same comparison of the control items.’ Although no
reliable differences were found, this notion of a generic “knew it” feeling (especially if
demonstrated for both feedback and control items) is an interesting concept, and it would
be useful for future research to focus speciﬁcally on investigating this concept.

Putting aside for the moment the issue of finding subjective phenomenology of
the KIA effect under only certain testing conditions (i.e., trivia questions vs. word
puzzles, etc.), it is informativ¢ to look at why support for the presence of subjective
phenomenology was found mainly in the R rather than the JK judgment. There are likely
many factors involved in producing this pattern of results for the subjective measure, but
an overall key aspect is the intertwined relationship between the type of stimuli
(Wordies), feedback structure (training/understanding judgment directly followed by
forced recall of sélutions) and, to a lesser extent, the testing procedure (2AFC).

In terms of the type of stimuli used to test for the KIA effect, overall, participants
seemed to respond better to the Wordies than the trivia questions. For example, for the

Wordies stimuli participants seemed to understand that if they did not immediately know

® Only the participants who had items that switched both from correct to incorrect and incorrect to correct
could be included in the analyses; therefore 24 of the 40 participants from Experiment 5 were dropped from
the analyses. Additionally, the analyses were conducted on the natural log transformed data. For the
feedback items, there was no difference between JK judgments for items switching from correct to
incorrect (M = .25, SEM = .08) and incorrect to correct (M = .31, SEM = .08), ¢t < 1. The same pattern was
found for control items: There was no significant difference between JK judgments for items switching
from correct to incorrect (M = .17, SEM = .08) and incorrect to correct (M = .28, SEM = .09), ¢t < 1. The
same analyses were not conducted on the IRK estimates of F because a large number of the F values were
.00 across the four conditions.
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the correct solution to the puzzle that they could attempt to work it out by trying to solve
the puzzle in their head using different techniques, or by working backwards from the
two alternatives that they were shown for each puzzle. However, the trivia questions are
not amenable to this type of interaction because the difficult questions that are needed to
test for the effect are typically “all-or-nothing” in nature (i.e., participants either know the
correct answer to the question or they don’t, and when they didn’t know the answer they
typically are unable to use/find any techniques that could help them get to the correct
answer). Additionally, the structure of the feedback phase likely is an important piece in
producing the subjective experience effect in the R rather than JK judgment option. That
is, in the trivia questions paradigms there was an attempt to mask the feedback by
changing the wording of the questions and answers, but participants were never told (or
given tools to help them understand) why an answer was correct. In the Wordies
paradigm though, participants were explicitly given training on how to solve some of the
different types of puzzles used as stimuli in the experiment in the hopes that this
technique would ensure that participants learned both the answers to the feedback puzzles
and why those answers were. the correct solutions (i.e., by figuring out for themselves the
steps for why a particular response was the correct solution to a puzzle).

Taken together, it could be argued that the nature of the feedback training/tasks in
the Wordies paradigm (specifically Experiment 4 and 5) and the nature of the Wordies
themselves led to problems in source monitoring for participants (e.g., Johnson et al.,
1993). The concept of source monitoring used within the source monitoring framework
(SMF) is commonly defined as the decisional processes that are involved in assessing the

origin of various mental experiences (Johnson et al., 1993; Mitchell & Johnson, 2000).
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The concept of source monitoring is closely related to Johnson and Raye’s (1981) earlier
work on reality monitoring, which was defined as the processes used by individuals to
determine whether a memory is the product of an external source (perception) or an |
internal source (imagination). Importantly, researchers have emphasized that, although
related to it, source monitoring is not simpiy a form of recognition memory: Variables
that affect source monitoring do not necessarily affect recognition memory, and vice
versa (Lindsay & Johnson, 1991). Therefore, it is not necessary to assume that
participants’ ability to recollect their original responses in a KIA experiment and their
ability to accurately monitor the source of information used to determine this recollection
(e.g., whether they believe they knew the information in Test 1 or it was supplied in the
feedback phase) are tied together or influenced by the same factors. That is, the level and
type of subjective phenomenology of the bias (e.g., recollection vs. knowing/familiarity)
need not change systematically with any changes that may occur in the objective measure
of the KIA effect.

The SMF does not define familiarity and recollection in terms of discrete
categories, but rather the SMF differentiates the two concepts on the basis of the
“specificity” of the activated information that contributes to each mental experience. For
example, as the specificity of the memorial information that has been activated increases,
the more likely it is that an individual will feel that s/he is “remembering” an event rather
than “just knowing” that it happened (i.c., assuming that the individual attributes the
information to some source in the past; Dodson & Johnson, 1996; Mitchell & Johnson,
\2000). In the Wordies KIA paradigms, requiring participants to complete a training

phase, followed immediately by the chance to use that training (i.e., the understanding-of-
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the-solution task) provides an opportunity for specific details related to the correct
solutions to be formed, and the recall-of-the-solution task (Experiments 4 and 5) further
complicates the situation by ensuring that participants have said aloud the correct
solutions (which corresponds to the fesponse mode of Test 1).

Another important principle of the SMF is that source recollection is not an all-or-
nothing process, in that it can have “intermediate qualities.” For example, you may
remember that a sibling knocked your tooth o.ut when you were playing together as
children, but you may not remember which sibling was responsible for the accident (e.g.,
“Did I get my tooth knocked out by my older brother or middle brother?,” Mitchell &
Johnson, 2000). Relatedly, it is highly doubtful that participants in the Wordies KIA
experiment “forgot” that they had been shown the correct solutions for the feedback
items, but rather they may fail to appreciate the impact of having completed a feedback
phase has on their subsequent performance. For example, at Test 2 participants may
remember the steps that they used to solve the puzzles during the feedback phase, but
they may fail to tag thvose steps as having occurred only during the feedback phase (and
not also during Test 1). Further, if participants fail to realize that their understanding of
the correct solutions for the feedback KIA items originally occurred during the feedback
phase, then it mékes sense that they would choose the R judgment option because they
would label the bringing to mind of details for solving these puzzles as occurring during
Test 1.

It is important to note that a fundamental principle of the SMF view is that both
veridical and illusory memories originate from the same processes: No special

mechanisms need to be postulated to account for how false memories are created
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(Henkel, Franklin, & Johnson, 2000; Johnson et al. 1993; Mitchell & Johnson, 2000).
Johnson and colleagues have claimed that one way memory distortions occur is through
factors that render accessible information non-diagnostic of source (see also Gruppuso, et
al., 1997). For example, Lindsay, Johnson, and Kwon (1991) demonstrated that
individuals were more likely to make source monitoring errors if the potential sources
were similar than if they were dissimilar. That is, high similarity renders memories of
perceptual details less diagnostic than they otherwise would be. Relatedly, the structuré
of Test 1 and the feedback phase in Experiment 4 and 5 could be argued as being “similar
sources”: In both phases the goal is to solve word puzzles using a variety of techniques
and to say that solution aloud (and the correct solution appears in both parts). There are
certain diagnostic features that participants can use to distinguish between Test 1 and the
feedback phase (e.g., difference in time between the two phases, recollecting specific
details of giving the incorrect response in Test 1), but the similarity of the tasks between
the phases likely makes source monitoring more difficult. However, it is important to
keep in mind that — because meinory distortions are the result of the same processes as
veridical memory — the production of illusory memory is constrained by such aspects as
an individual’s beliefs, knowledge, .biases, etcetera. More specifically, a person will not
judge an imagined event to be a recollected memory if it does not feel plausible when
compared to his/her beliefs and self-knowledge (Johnson & Raye, 1981; Johnson &
Sherman, 1990). Therefore, one prediction from the SMF would be that participants in a
Wordies KIA paradigm would not claim to remember having given a correct solution to a
feedback item (even if the objective measure demonstrates the bias) if they were unable

to understand the solution to that puzzle during the feedback phase.
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The principles of the SMF discusse.d above provide one promising way to begin
thinking about the patterns of R-JK-G judgments that were observed in the five
experiments presented in this paper. Although the SMF is not being proposed here as an
encompassing explanation for the objective and subjective meésures of hindsight bias,
aspects of the framework will arise throughout the remainder of the General Discussion.

Theoretical approaches to R-JK-G data. As noted in the introduction, in general,
the interpretation of R/JK data is dependent on an individual’s theoretical concept of the
underlying structure and nature of memory. The two broad types of R/JK theories can be
defined as single- (quantitative) versus dual-component (qualitative), although not all
models fit neatly into these two categories (Bodner & Lindsay, 2003; Gardiner et al.,
2002; Rajaram et al., 2002; Yonelinas, 1994). Although testing the various theoretical
models of R/JK data was not the goal of this paper (as discussed further at the end of this
section), it is informative to touch on some of the approaches to the use of the R/JK
procedure.

In brief, single-component models of R/JK judgments (often referred to as trace-
strength models) largely concentrate on decisional criteria that lead to the distinction
between R and JK responses, which allows for the application of SDT. Donaldson (1996)
argued that the simplest way to explain R/JK data was to posit a two-fold criteria
account: The first criterion distinguishes between old and new responses, and the second
criterion is established to parse the old responses into R (upper end of the distribution)
and JK categories. However, this type of one-dimensional SDT model has had difficulty
accounting for all of the different patterns of data found using R/JK judgments (e.g.,

Donaldson, 1996; Gardiner et al., 2002; Yonelinas, 1994).
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Rotello et al. (2004) proposed a two-dimensional SDT account — the sum-
difference theory of remembering and knowing (STREAK) — and they argued that
performance on both a recognition task (“old/new” decision) and a Remember/Know task
could be accounted for through the combination of global and specific strength
dimensions. Specifically, they claimed that every item has both an overall memory
strength (global component) and associated “specific details” (specific strength); these
specific details either support or challenge the global memory strength. Further, the
STREAK account assumes that recollection is graded, in that, “distributions of studied
and unstudied items differ in their specific strength as well as [italics added] global
strength” (p. 592). In the STREAK model, old/new recognition judgments are based on
the summed values of global and specific memory strengths, whereas the R/JK judgments
are based on the difference between these two types of memory strengths (e.g., a higher
level of specific strength is needed for an R response when there is a high level of global
strength).

In their comparison of the STREAK model with an equal-variance and unequal-
variance one-dimensional SDT model, Rotello et al. (2004) found that, in most of their
test situations, STREAK fit the data as well as or better than the other two models. The
researchers noted, though, that one drawback to the STREAK model is that the current
(simple) version of STREAK does have difficulties explaining the combined recognition
and Remember/Know data patterns when the two measures are highly correlated.
However, they argued that this issue of correlaﬁon between recognition judgments (i.e.,
confidence ratings) and Remember/Know is not necessarily “devastating” to STREAK

because such correlations are not “pervasive.” For example, they stated that how the two
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measures are collected (within- vs. between-subjects) impacts the rate of correlation, in
that, a correlation typically is found only when the judgments are collected from the same
participants. Although Rotello et al. contended that this correlation normally arises only
when the measures are collected within-subjects, Wixted and Stretch (2004) have found
otherwise. That is, Wixted and Stretch re-analyzed published data from experiments that
had collected these two judgments between-subjécts (e.g., Gardiner & Java, 1990;
Rajaram, 1993; Yonelinas, 2001) and they found that, in most of the experimental
conditions, the two measures were correlated. Therefore, although it seems to be a
promising single-component model for R/JK judgments, it is important that the STREAK
model address the issue of potential correlations between recognition and
Remember/Know judgments so that such correlations do not reduce the fit of the model
to the data.

The use of SDT principles is not exclusive to single-component models of

. Remember/Know data. For example, Yonelinas (1994; 2001) Ideveloped a dual-process
SDT model for recollection and familiarity that he contended could account for the
pattern of data from both recognition and Remember/Know judgménts. Specifically, he
argued that SDT works well for capturing the use of familiarity, but that an additional
factor, such as recollection, is needed to account for the varying data patterns found using
R/JK proceciures. Within this dual-process SDT model, recollection is viewed as a
threshold process, and it “is assumed to lead to high-confidence responses, whereas

- familiarity assessment is assumed to support a wider range of memory confidence
responses” (Yonelinas, 2001, p. 362). In a series of experiments measuring confidence

and Remember/Know judgments under full- and divided-attention, Yonelinas (2001)
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found that the predictions made by the dual-process SDT model fit very closely with the
observed Remember/Know data. Further, he argued that the asymmetrical ROC curves
that typically are found for recognition memory (e.g., zZROCs with a slope around 0.80)
are due to “remembering” and not “knowing;” that is, that an R response reflects
qualitatively different information than a JK response, and that it is this distinct
information that contributes to the asymmetry (e.g., remembering details leads to more
accurate responding, which is not simply interchangeable with an increase in confidence).
Finally, Yonelinas showed that his ROC curves became symmetrical when he removed
the recollection component (i.e., “remembering”), but that the removal of items given a
high confidence ratings was not enough to produce similar symmetrical patterns.

Interestingly, Wixted and Stretch (2004) re-analyzed Yonelinas’ (2001) data and
found that the ZROC curves for the recognition judgments (confidence measure) and
Remember/Know judgments were highly correlated, which would seem to go against the
dual-process SDT model’s assertion that R responses reflect distinct information from
high confidence. However, Yonelinés (2001) never claimed that recollection was not
related to confidence, in that, the recollection thréshold process does typically lead to
high confidence responding (as mentioned in the previous paragraph). Rather, his claim
was that the (separate) recollection process results in a “remember” experience that
involves more than just high confidence (e.g., qualitative information, such as specific
details of the prior event), which is one avenue for distinguishing R from K judgments
(e.g., K judgments can be made with the same level of confidence as an R judgment, but
without any accompanying contribution from the recollection threshold process). It is not

clear, though, at what level a correlation between the two judgments goes from indicating
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a relationship between the measures (i.e., a link, but still a difference between what the
two measures tap into) to indicating the two measures capture the sarﬁe information (e.g.,
Rotello et al., 2004; Wixted & Stretch, 2004).

The underlying assumption for all dual-component models of R/JK judgments is
that performance on a memory task is composed of two separate processes. Perhaps one
of the most widely known examples of a dual-component model of memory is Jacoby’s
(1991; Jacoby, Yonelinas, & Jennings, 1997) Process Dissociation Procedure (PDP).
Briefly, the equations for estimating recollection and familiarity in the PDP 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 (Jacoby, 1991). At the core of Jacoby’s PDP is the idea that
to produce an accurate measure of conscious and uncons;cious memory — that is, to
separate out the two processes — performance on a task in which both processes
contribute (facilitation) must be compared to a task in which the two processes work in
opposition (interference).

Jacoby and colleagues’ IRK model (e.g., Jacoby, 1991; Jacoby et al., 1998) that
was used to analyze some of the results in this paper is part of the PDP approach to
memory processes. The IRK model was proposed in response to Gardiner’s (1988;
Gardiner & Java, 1990) dual-process model, which regards R as a measure of explicit
memory (recollection) and JK as an implicit measure of memory (familiarity). Although
the IRK model alleviates the problem of the raw JK judgments not being appropriate as a
pure estimate of familiarity (i.e., as discussed earlier, because recollection “wins out” if

an item is both recognized and feels familiar), this model also has difficulty capturing all
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of the R/JK data. For example, Bodner and Lindsay (2003) found that manipulating the
levels of processing (LOP) used to study two sets of words impacted the level of R and
JK judgments given at test: Items studied with a medium LOP task received higher R
judgments when they were tested with items that had been studied with a shallow LOP
task than when the medium-studied items were mixed with items that had been studied
with a deep LOP task. As noted by Bodner and Lindsay, it is difficult for any dual-
component model that posits two separate and stable memory systems to account for
these results (including the IRK model).

Gruppuso et al. (1997) proposed a functionalist model of recognition memory that
merged features of both single- and dual-component approaches. For example, although
this functional approach emphasizes a qualitative distinction between recollection and
familiarity, no claims are made that separate processes lead to experiencing either
recollection or familiarity. Further, Gruppuso et al. characterized recollection as the
ability to bring to mind “information that enables one to accomplish the task set by the
situation...and familiarity as retrieval of memory information that gives rise to a feeling

. of recognition but does not enable one to accomplish the task set by the situation” (p.
264). The important feature of this functionaﬁst model of recognition is that, because the
type of recognition experience is context specific, the kind of information that contributes
to an R response in one situation could lead to a JK response in a different setting
(although the researchers did note that certain types of information may typically
contribute to one type of response ove¥ the other, such as the recall of conceptual
information/processing more often leading to R than JK experiences). In summary, in

terms of the R/JK paradigm, the authors argued that the R and JK options are not factor
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pure (i.e., they are not separate pchesses), and the type of information that contributes
either to an R or JK response depends on the context of the situation.

Although the goal of the KIA research presented in this paper was not to test the
various theories that have been proposed for R-JK-G data, it could be argued that the
functionalist approach is better suited than either single- or dual-component models for
interpreting the KIA subjective experience data. Specifically, of the three types of models
described in the preceding paragraphs, the functionalist approach is the best fit with the
source monitoring interpretation of the subjective phenomenology evidence found in
Experiment 4 and 5. In fact, Gruppuso et al. (1997) noted that a large part of their
functionalist approach was influenced by the SMF (e.g., Johnson et al., 1993). The
greater flexibility inherent in the functionalist approach (i.e., compared to dual-process
models that posit separate processes for R and K) would better capture the data patterns,
such as explaining why, under certain testing conditions, the levels of R and JK between
conditions do or do not differ from one another.

Additional research that is focused specifically on employing the R-JK-G method
in a KIA experiment is warranted before strong conclusions regarding single/dual |
component and the functionalist ‘approach can be made. Because the purpose of the
present research was not to test the various theories for the underlying structures of R and
JK responses, the paradigms used in all five of the experiments are not highly cénducive
to making claims regarding which of the three models discussed above would be the best
fit for the data. For example, because none of the items on the final test in any of the KIA
paradigms were new, it méy bé more difficult to interpret what a JK response means. For

instance, if participants choose the JK judgment option in a KIA paradigm, it may be
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because the response they chose for the test item felt familiar but they couldn’t recall
details of choosing that response in Test 1 (which is the classical definition of what a JK
judgment is meant to imply about the type of recognition specific to that trial), or because
they “just know” that the response they chose for that trial is the correct answer and they
are sure that, even though they don’t remember details of choosing that answer in Test 1,
they would have known that was the correct answer in the first test (but without a feeling
of familiarity for the response). This issue surrounding the interpretation of JK judgments
within a KIA paradigm is not a concern for the goals of the research presented in this
paper (i.e., because the current interest is simply whether a difference in subjective
phenomenology exists between feedback and control KIA trials), but it is problematic for
specifically testing models of R/JK data.

Theoretical Explanations of the Effect

Theories pertaining to the KIA effect typically fall under two general categories;
memory impairment and biased reconstruction (e.g., S. Schwarz & Stahlberg, 2003). The
remainder of this section provides an overview of the chief memory impairment and
biased reconstruction approaches to hindsight bias. Further, the section concludes with an
attempt to provide a beginning account of hindsight bias that is rooted in a
comprehensive theoretical memory and cognition framework (i.e., one that has not
specifically been proposed for the KIA effect).

Memory Impairment. As mentioned in the introduction, Fischhoff (1977) was the
first researcher to refer to the bias as the knew-it-all-along effect, and his initial work on
this topic often is credited for spawning a great deal of interest and follow-up research on

testing theoretical explanations of the effect (Christensen-Szalanski, & Willham, 1991;
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Dehn & Erdfelder, 1998). Fischhoff’s automatic assimilation hypothesis is also the most
well-known memory impairment theory of the KIA effect, and he applied this theory to
both hypothetical and memory designs. That is, Fischhoff (1975, 1977; Fischhoff &
Beyth, 1975) hypothesized that the KIA effect results from an automatic assimilation of
the correct feedback with pre-existing knowledge, and that this integration does not
necessarily mean that old information is “overwritten” by the feedback, because pre-
existing knowledge may be “reinterpreted” to make sense of, and account for, the new
information. Additionally, this overwriting or reinterpretation occurs regardless of
whether or not initial judgments (i.e., pre-feedback) were made and therefore the same
underlying processes are at work for both hypothetical and memory KIA paradigms.

Although Fischhoff (1975, 1977) never directlybaddressed the issue of an
accompanying subjective experience component to the KIA effect in his automatic
assimilation hypothesis, the language he used to describe the bias appeared to imply that
there is an associated feeling of having known the feedback information in foresight. For
example, he claimed that individuals do not understand the impact that feedback
information can have on their judgments of previous knowledge, and “thus they believe
[italics added] that they knew all along that the reported event was going to happen”
(Fischhoff, 1977, p. 349). Consequently, it appears that the automatic assimilation
approach treats objective performance (movement toward the feedback information in
hindsight) and subjective performance (type of recognition for the foresight judgment;
recollection vs. familiarity vs. guessing) as the same entity; that is, when hindsight bias is
found it is accompanied by subyj eptive phenomenology, and therefore both types of

performance are based on the same type/application of information. Because it appears
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that the assimilation assumption implies that individuals not only are prone to producing
a hindsight bias after exposure to feedback, but also that they come to believe that they
had possessed this information pre-feedback, it is importént to look at the research that
has been directed at testing the automatic assimilation approach (although, again, none of
the work has focused spéciﬁcally on including subjective experience as a separate
variable).

In their attempts to investigate the automatic assimilation hypothesis, Hasher et al.
(1981) both reduced and eliminated the hindsight bias through experimental instructions
in a memory-design paradigm. Participants in their disconfirmed: mistake memory
condition received feedback in the form of a study phase; half of the items were stated as
true and half as false. After the feedback was no longer present, participants were told
that the experimenter had been mistaken, and in fact the true statements were false ;a.nd
the false statements were true. Hasher et al. hypothesized that this manipulation would
force participants to adopt a different strategy for perforrhing the hindsight judgments,
possibly directing participants to focus on memory for their r;revious judgments. Results
indicated that, in comparison to the standard memory condition (no instruction of
experimenter mistake), participants in the disconfirmed: mistake condition showed a
much lower KIA effect. Nevertheless, even for the disconfirmed: mistake group, items
originally studied as false and then called true were given a higher value in hindsight than
foresight, and items oﬁ ginally studied as true and then called false were given a lower
value than on foresight judgments. A third condition, the disconfirmed: wrong group, was
told after the study phase (and again, after feedback was no longer present) that the items

they had just studied were wrong, and therefore should be ignored. Interestingly, this set



82
of instructions was effective in eliminating the hindsight bias: Ratings for items whose
(false) answers had been provided during the study phase did not differ from ratings for
non-feedback items.

Hasher et al. (1981) contended that their results cannot be easily reconciled with
an automatic assimilation approach, and they argued that the reduction/elimination of the
hindsight bias demonstrated that individuals are able to remember the level of knowledge
they possessed prior to feedback. In terms of eliminating the effect, a potential criticism
of their conclusion is that their results do not rule out the possibility that, rather than
remembering their prior judgments, participants relied on some other strategy to rate the
items. More specifically, it could be that the feedback was integrated with prior
knowledge, and that this assimilation would have resulted in higher probability ratings
for feedback items in hindsight (standard hindsight bias). However, because participants
were later told that the feedback information was false, this new information was aléo
assimilated with prior knowledge and the probabilities for the false-feedback items were

.then lowered. Granted, this two-stage integration of information may appear too
sophisticated to occur automatically, in that it assumes the processes responsible for the
integration of new information are able to determine which items previously received
feedback.

A reduction in the hindsight bias has been used by other researchers to argue
against the automatic assimilation of feedback hypothesis. For example, Hell et al. (1988)
found that requiring participants to give reasons for their judgments during the foresight
phase of a memory design (reason-requested condition) reduced the level of hindsight

bias, in comparison to participants who gave no reasons for their responses (reason-not-
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requested condition). Hell et al. maintained that the reason-requested condition led to a
stronger memory trace for the Phase 1 items (i.e., foresight judgments) than the reason-
not-requested condition. Consequently, these stronger traces allowed participants
sometimes to gain access to their original judgments, thereby resulting in a smaller KIA
effect. One potentially troublesome issue, though, involves initial hindsight judgments for
the two groups. More specifically, requiring participants to give reasons for their
responses may change how they answer the questions, and it may influence the answer
they give: Stating reasons for an answer may lead you to think longer, harder, and more
elaborately about a response, which could better help you come up with the correct
solution. If participants in the reasons-requested condition were more accurate in
foresight than participants in the reasons-not-requested condition, then there is less room
for a hindsight bias to be discovered in the reasons-requested group. Unfortunately, Hell
et al. do not provide results for the foresight judgments of the reason-requested and
reason-not-requested groups.

In a study related to that by Hell et al. (1988), Davies (1987) manipulated
encoding by requiring one group of participants to write notes during the foresight phase.
Participants were given descriptions and possible outcomes for four different experiments
and asked either to read the descriptions or fo read the descriptions and also take notes on
their thoughts/ideas/feelings relating to the experiments. Davies found that taking notes
reduced the hindsight bias, but only when participants were allowed to review their notes
prior to making the hindsight judgments (Experiments 1 and 2).

Hell et al. (1988) did not allow participants to review the reasons they had written

for their answers in the foresight phase yet, unlike Davies (1987), they still found an
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effect of encoding manipulations. Therefore, at first glance it is unclear which set of
results accurately reflects the effect of encoding manipulations, but there are some
methodological differences between the two studies that should be considered. For
instance, there was a one-week delay between foresight and hindsight judgments in Hell
et al.’s (1988) experiment, whereas there was a two-week delay in the experiments
conducted by Davies (1987). It is possible that the delay in Davies’ study was too long to
show the impact of the encoding manipulation of writing versus not writing notes (in the
absence of reviewing the notes) on reducing hindsight bias. Also, the items participants
had to judge differed between the two experiments. Hell et al. (1988) used trivia-like
questions, and it could be argued that Davies (1987) used eventflike items (i.e., scenarios
of experiments/potential results). Could it be that the encoding manipulations influenced
how participants originally answered the trivia items (as mentioned in the previous
paragraph), but not how participants originally judged the event items? A comparison of
foresight judgments from Hell et al. (1988) and Davies (1987) could possibly answer this
question, but unfortunately the necessary numbers were not provided. |

Both Hell et al. (1988) and Davies (1987) stated that although their experiments
do not invalidate the automatic assimilation theory, the results do indicate that the KIA
effect can be moderated, at least to some degree, by conscious processes. Problems with
Hell et al.’s (1988) study have already been discussed, and until it becomes more clear
whether their effects are due to the differences in encoding on hindsight judgments and
not some othef factor (e.g., differences in foresight judgments) the impact of their results
on the automatic assimilation hypothesis is questionable. As for Davies (1987), the fact

that he found a differential hindsight bias for participants who were allowed to view their
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notes, compared to participants Who were not allowed to reread their notes (Experiment
1), is not really surprising and can be accommodated by the automatic assimilation
theory. First, it is important to note that participants allowed to review their notes did not
do so until after they had been given feedback. According to the assimilation hypothesis,
these participants integrated the feedback information with their prior knowledge, but this
integration was followed by an assimilation of the information contained in the notes. |
Because participants were allowed to review their notes after feedback, they could have
updated their knowledge with the information of what they had thought/believed/etc. at
the time they had made foresight judgments. Therefore, one would expect a much larger
KIA effect for those participants who did not have the benefit of rereading the notes that
they made during their foresight judgments.

Although the idea of automatic assimilation of feedback information has been
difficult to invalidate based on the majority of past findings from KIA paradigms, a major
problem for the hypothesis has been that it does not readily incorporate the differential
rates of hindsight bias found for hypothetical and memory conditibns. As mentioned at
the beginning of this section, Wood (1977) found that making pre-feedback judgments
did alter the hindsight bias for the hypothetical condition: Participants in the memory
condition who were told to rate the items as they had done so prior to feedback exhibited
a smaller hindsight bias than the participants in the hypothetical condition. If new
information is immediately assimilated with existing knowledge, then why should it
make a difference whether you have made foresight judgments prior to making hindsight
judgments? A lower rate of hindsight bias for the memory group may indicate that

participants are able to access/reconstruct their memory for foresight judgments (original
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knowledge), but that either they tend not to (e.g., alternate strategy), or have a hard time
doing so.

It could be argued that the automatic assimilation hypothesis has been difficult to
invalidate because, in the way that most researchers have chosen to define it, the
automatic assimilation hypothesis is unfalsifiable: Even if strong evidence for mitigation
of the effect by controlled processes is found, ohe could still argue that, due to the
manipulations employed to reduce the effect, participants switch to some other strategy to
recreate prior knowledge rather than “remembering” it. Specifically, the problem stems
from memory for prior knowledge being treated as a “thing” that either gets overwritten
or can be remembered, and often the results that show a mitigation of the bias have
spurred researchers to argue that at least some of the “original knowledge state” has been
left intact, allowing participants to “gain access” to it, even though “subjects must exert
unusual effort to retrieve pre-updated information” (Hasher et al., 1981, p. 95). The
biased reconstruction approach to the KIA effect that is described in the next sub-section
was devéloped in part to address this issue.

A related, but perhaps larger problem for the automatic assimilation approach is
that it is not clear how it would (parsimoniously) account for differences in subjective
phenomenology for the hindsight bias. Specifically, an objective measure of hindsight
bias was found in all five experiments reported in this paper, but strong evidence for an
accompanying belief that the feedback information was known in foresight was
demonstrated only in the final two experiments (i.e., 2AFC-with word puzzles). It cannot
be argued that, in general, participants’ ability to “recognize” the responses they chose on |

Test 1 was compromised in the first three experiments (compared to Experiments 4 and



87
5) because Figures 2-8 seem to indicate comparable levels of R/JK across experiments on
performance for items given the same response on Test 1 and 2. Highlighting this similar
performance is not meant to imply that it is therefore odd or unexpected to find a
difference in subjective experience between experiments for the KIA items, but simply
that the items used in the first three experiments (and in particular the trivia stimuli) can
lead to R and JK judgments (at least for the response R-JK-G judgment).

Biased Reconstruction. Unlike Fischhoff’s (1975, 1977) automatic assimilation
hypothesis of the KIA effect, the more recent biased reconstruction approaches (e.g.,
Sanna, N. Schwarz, & Small, 2002; Sanna, N. Schwarz, & Stocker, 2002; S. Schwarz &
Stahlberg, 2003) emphasize the contribution of subjective experience characteristics to
the creation of hindsight bias (i.e., to the level of the objective measure), although
admittedly this focus has not included the issue of accompanying subjective experience
for the effect.

Sanna, N. Schwarz, and Stocker (2002) argued that two different kinds of
information become available when an individual tries to recall details from memory;
accessible content (the details that come to mind) and accessibility experiences (how
easy/difficult it was to bring those details to mind). Further, they stated that accessibility
experiences are an important type of information because they “qualify” the inferences
that an individual draws from the accessible content. To test this assertion, Sanna, N.
Schwarz, and Stocker manipulated the number of participants’ thoughts pertaining to
different outcomes of KIA items because “the most frequent recommended remedy for
debiasing the hindsight effects is to search for reasons why the event might have turned

out otherwise...” (p. 497). The researchers hypothesized that this strategy would not work
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under all conditions because accessibjlity experiences influence the conclusions made
from bringing these alternatives to mind. They created a hypothetical KIA paradigm
(using event stimuli) in which participants either had to generate many thoughts
regarding how the event could have turned out differently from the feedback they
received (1 0-thought condition) or few thoughts regarding alternatives (2-thought
condition). Participants subsequently were required to judge (on a scale from 0 - 100%)
the probability that the event could have had a different outcome. Results from the 10-
thought versus 2-thought conditions demonstrated what Sanna, N. Schwarz, and Stocker
(2002) referred to as a “backfire effect;” that is, participants in the 10-thought condition
judged the probability of a different outcome occurring for the event as less likely than
participants in the 2-thought condition.°

Sanna, N. Schwarz, and Small (2002) found a similar backfire effect when they
manipulated the number of thoughts across the type of thoughts (i.e., thinking about the
known outcome vs. a different outcome). In their hypothetical KIA design, participants
were divided into easy (2-thoughts condition) or difficult (10-thoughts condition) thought
conditions, and they were required to produce these thoughts for either the known
outcome of the event or for an alternative outcome of the event. The researchers claimed

that, if accessibility experiences qualify the accessible content, then the difficulty of

' Sanna, N. Schwarz, and Stocker (2002) are not the only researchers to use this type of manipulation, as
several studies have explored the effects of extended efforts to retrieve memories of childhood on adults’
assessments of the completeness of their autobiographical memories. Research by Belli, Winkielman,
Read, Schwarz, and Lynn (1998) demonstrated effects of experimental manipulations on individuals’
assessments of the completeness of their memories of childhood in general: Individuals asked to recollect
numerous childhood experiences during a brief experiment tended to rate their memories of childhood as
being less complete than individuals asked to recollect only a few childhood experiences. Presumably the
former participants were surprised at the difficulty of recollecting the required number of childhood
experiences, which led them to revise downward their estimates of the completeness of their memories of
childhood.
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producing 10 thoughts (as compared to the 2-thought condition) for an alternative
outcome should increase the hindsight bias (e.g., “It couldn’t have happened any other
way!”), whereas the difficulty of producing 10 thoughts for the known outcome should
reduce the KIA effect (e.g., “It’s hard to think of why it actually did turn out this way!”).
The results supported the researchers’ hypotheses: The participants in the 10-thoughts
condition rated the known outcome as more likely than participants in the 2-thoughts
condition when the thoughts pertained to a different outcome, whereas participants in the
10-thoughts condition who listed reasons for the known outcome subsequently rated that
outcome as less likely than participants in the 2-thought condition. Additionally, the
researchers found that this pattern of results was not specific to listing thoughts per se, as
they found the same effects when they manipulated difficulty through contraction of the
corrugator (brow) muscle (i.e., tensing of the brow is thought to produce the subjective
experience of effort). That is, participants who contracted their corrugator muscle while
thinking of the known outcome subsequently rated the known outcome as less likely than
participants who did not contract this muscle, whereas the participants who tensed their
corrugator muscle while thinking of the alternative outcome later rated the known
outcome as more likely than participants who had not contracted their brow muscle.

Taken together, the results presented thus far in the biased reconstruction
subsection indicate that, at least in terms of moderating the size of the objective effect,
subjective experience plays an important role in hindsight bias. However, the results all
come from hypothetical KIA paradigms and it is important to consider whether similar
patterns can be demonstrated for memory designs. Sanna and N. Schwarz (2003)

included a memory paradigm in their investigation of debiasing the KIA effect by using
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the manipulation of alternatives in the presence/absence of discrediting information
regarding the production of these alternatives. Prior to the 2000 US Presidential elections,
participants were asked to predict the percentage of people who would vote for Bush,
Gore, or another candidate (the total of all three had to add to 100%). Following the
determination of Bush’s win, participants were split into three conditions and asked to re-
rate the options (i.e., Bush, Gore, or another candidate) as they would have prior to
learning the election outcome. Participants in the prediction-hindsight group simply re-
rated the options, whereas the participants in the /2-thoughts condition were instructed to
list 12 thoughts regva,rding how the election could have turned out in a different way prior
to their re-rating of the options. Similar to participants in the 12-thoughts group, the
participants in the /2-thoughts/attribution condition were instructed to list 12 details
relating to how the election could have turned out differently prior to their re-rating of the
options, but in an attempt to discredit the difficulty of producing these 12 thoughts the
researchers included the following information/task:

' Thank you for listing your thoughts. We realize this was an extremely difficult
task that only people with good knowledge of politics may be able to complete.

As background information, may we therefore ask you how knowledgeable you

are about politics? (p. 291).

Sanna and N. Schwarz (2003) hypothesized that they would find the typical
hindsight bias (prediction-hindsight condition), but that this biés would be larger for
participants who listed 12 alternatives (12-thoughts condition). Further, they predicted
that the hindsight bias would be smaller for participants who had the difficulty of

producing 12 thoughts discredited (12-thoughts/attribution condition) because this
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manipulation in essence creates an “easy thoughts” condition (e.g., Sanna, N. Schwarz, &
Stock, 2002). As expected the results demonstrated a typical hindsight bias, and although
listing 12 thoughts regarding how the event may have turned out differently did not
increase the magnitude of the effect (as was predicted), having the difficulty of
generating the 12 thoughts discredited did lead to an elimination of the KIA effect.

Similar to Sanna, N. Schwarz, and colleagues’ approach to the KIA effect (Sanna
& N. Schwarz, 2003; Sanna, N, Schwarz, & Small, 2002; Sanna, N. Schwarz, & Stocker,
2002), S. Schwarz and Stahlberg (2003) proposed a biased reconstruction view of
hindsight bias. More specifically, they argued against the idea of automatic assimilation
of feedback information by claiming that participants in a KIA paradi gm use the
feedback that they are given as a basis for recreating their pre-outcome response to an
item. S. Schwarz and Stahlberg also tackled the issue of memory versus hypothetical
designs by claiming that their approach could account for data from both types of
paradigms. That is, they proposed that the magnitude of the bias is greafer in hypothetical
paradigms because every item given feedback in such a design is “eligible” to produce
the KIA effect. However, because pre-feedback judgments are made in a memory design,
not all items given feedback will be vulnerable to the effect; participants in a memory
design can either remember their original responses or reconstruct them, and therefore
only the items for which participants are unable to recall their original judgments are
eligible to show the hindsight bias. Further, S. Schwarz and Stahlberg contended that the
feedback information given to participants does not interfere with correct recall within a
memory design. Specifically, they expect hit rates to be equivalent between the feedback

and control conditions of a memory paradigm because hindsight bias is only produced on
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trials for which the original judgment cannot be remembered — the KIA effect is produced
because forgetting the original judgments leaves items that received feedback open to
being biased by the correct information during reconstruction of the original response.

To test their assertions regarding the two different types of designs, S. Schwarz
and Stahlberg (2003) created a within-subjects KIA paradigm that incorporated both a
memory and hypothetical design. In the first part of the experiment participants answered
a setb of questions; feedback was given for two-thirds of the items and participants were
instructed to provide their pre-feedback judgments (memory design). Following this re-
rating task, the participants were given another set of questions in which two-thirds of the
items were accompanied by feedback, and their task was to answer the questions as they
would have without benefit of the feedback (hypothetical design). As expected, the
results showed a larger KIA effect for the hypothetical than the memory design.'!
Further, S. Schwarz and Stahlberg also found no difference in the number of hits between
the feedback and control conditions of the memory design.

One of S. Schwarz and St’ahlberg’s (2003) main criticisms of the automatic
assimilation approach to hindsight bias is that it does not factor in the use of meta-
cognitive processes. In their biased reconstruction view of the KIA effect, “hindsight

distortions will only occur when people forget their original prediction and — while

'! Interestingly, although the size of the hindsight bias was larger in the hypothetical design, the effect size
was larger in the memory design. However, it is difficult to interpret this result because S. Schwarz and
Stahlberg (2003) did not analyze their hypothetical design data in a typical manner. Specifically, the items
that were used as hypothetical and memory stimuli were counterbalanced across participants, and the
researchers analyzed the hypothetical design data by yoking the hypothetical data of one participant with
the (pre-feedback) memory data of a different participant (e.g., if participant 1 received questions 1-18 in
the hypothetical portion of the experiment, then s/he would be yoked with the pre-feedback responses of a
participant who answered questions 1-18 in the memory portion of the experiment). As the researchers
themselves noted, this manner of analyzing the data makes it difficult to interpret the differences in effect
sizes because the effect size for the memory design is based on within-subjects data, whereas for the
hypothetical design it is based on between-subjects data.
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reconstructing it — have reason to believe that their initial estimate must have been close
to what is now the known outcome” (p. 398). To investigate the use of meta-cognitive
processes, S. Schwarz and Stahlberg manipulated participants’ beliefs in five different
ways regarding how close they had been in the foresight judgment to the feedback
information they subsequently received: 1) prediction quality: good participants were
told that their foresight judgments were very close to the feedback information, 2)
prediction quality: too high participants were informed that their foresight judgments
were too high in comparison to feedback, 3) prediction quality: too low participants were
told that their foresight judgments were too low in comparison to the feedback
information, 4) prediction quality: poor participants were told that their foresight
jlidgrnents were quite poor because their judgments were often much too high or low, and
5) no information participants were not given any information regarding the quality of
their foresight judgments.

Overall, S. Schwarz and Stahlberg (2003) predicted that a higher hindsight bias
would be found for participants who had been led to believe that their foresight
judgments were relatively good (i.e., close to the feedback information), whereas a
smaller effect should be found when participants believed that their original judgments
were quite poor in comparison to the correct answers. In general, the researchers found
that the hindsight bias and effect size were larger in the prediction quality: good
condition, in comparison to the pooled poor conditions (i.¢., prediction quality: too low,
too high, and poor). However, the magnitude of the effect was only marginally lower in
the prediction quality: poor condition, in comparison to the (pooled) prediction quality:

too high/low conditions. S. Schwarz and Stahlberg concluded that, although the results
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were in line with the biased reconstruction view of the hindsight bias (i.e., a larger bias
found when participants believed their original judgments were close to the feedback
information), the data also suggest that more than a recreation of original judgments
based on personal beliefs is occurring for the KIA items (e.g., the data cannot “totally
exclude” a memory impairment approach). More specifically, if the KIA effect was due
solely to recreating foresight judgments based on personal beliefs about prior
performance then there should have been a stronger distinction between the “poor” and
“quite poor” conditions regarding the level of the hindsight bias (therefore, other factors,
such as memory impairment, play some role in the effect).

The foremost advantage of the biased reconstruction approach over the automatic
assimilation hypothesis is that it recognizes the importance of subjective experience and
meta-cognition in the creation (and/or moderation) of the hindsight bias. It is unfortunate
that, thus far, the researchers who have proposed a biased reconstruction view of the KIA
effect have not addressed the issue of whether there is accompanying subjective
phenomenology to the effect (and what the factors may be that influence this
phenomenology). From the results of the five experiments presented in this paper, it
would. be difficult to argue that the impact of subjective factors (e.g., accessibility |
experiences) is similar for both the obj ecti\)e and subjective measures of the effect
because this proposal would imply that changes in performance would be similar on the
two measures (i.e., perhaps not the same magnitude, but at least in the same direction). A
descriptive examination of the measures of effect size for the KIA effect across the five
experiments seems to indicate no support for the idea that the size of the hindsight bias

necessarily matches the type of subjective experience; for example, the effect size for the
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KIA items switching to the correct answer on Test 2 is comparable in Experiment 2
(trivia items: d = 1.06) and Experiment 5 (Wordies: d = 1.13), yet evidence of subjective
experience was found only in Experiment 5.

Although there is nothing inherent in the biased reconstruction approach that
would mandate equivalent chanées across both objective and subjective performance for
the KIA effect (and therefore it is conceivable to think that the approach perhaps could be
expandéd to include an explanation regarding the presence/absence and type of
accompanying subjective experience), the approach, as it currently stands, suffers from
some of the same drawbacks as the automatic assimilation hypothesis. That is, even
though a biased reconstruction view emphasizes the reconstructive nature of the hindsight
judgment task, it still appears to treat memory as a thing; recollection of the original
Jjudgment either does or does not occur, and when it does not occur reconstruction of the
original judgment is necessary (S. Schwarz & Stahlberg, 2003). Further, no mention is
made as to what specific factors may influence recollection of original judgments, and
whether these same factors may influence the reconstruction of pre-feedback responses.
Therefore, even though the biased reconstruction approach has the potential to surpass
previous theories, in terms of handling the different hindsight bias patterns of results (i.e.,
in comparison to the automatic assimilation approach), rather than proposing changes to
this existing theory that would enhance its application to the area, a different approach is
presented in the next subsection. This new approach to explaining the bias is not specific
to the KIA effect, but its main advantage is that it is a general theoretical framework that
can be applied to all aspects of memory and cognition (and, therefore is more

parsimonious than the theories that have been proposed thus far for the effect).
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A comprehensive memory approach. The attributional approach of Jacoby and
colleagues (e.g., Jacoby & Kelley, 1987; Jacoby, Kelley, & Dywan, 1989; Jacoby &
Whitehouse, 1989) mentioned in the introduction of this paper is one (general) example
of a comprehensive approach to memory and its various processes. In broad strokes, the
attribution approach advocates for a constructi?ist approach to memory; for example, a
feeling of remembering occurs when information available in the present is attributed to
some source from the past (Kelley & Jacoby, 1993). A major factor in this attributional
process is the fluency of processing, and more specifically, it is fluent processing of an
item/episode that produces a feeling of familiarity. For instance, if an item on a
recognition test is fluently processed, then some inference must be made about the source
of that fluency: If the fluency of processing for that item is ascribed to the past (e.g.,
exposure to the item on a study list) then this attribution gives rise to a feeling of
familiarity and the item will be judged as “old” (Jacoby & Whitehouse, 1989; Jacoby et
al. 1989).

As its name suggests, the attributional approach is simply that — an approach (as
compared to a detailed theory). However, this approach is noteworthy because it strongly
emphasizes the reconstructive nature of memory, as well as the multiple factors that can
influence the reconstruction of past events (e.g., Begg, Duft, Lalonde, Melnick, &
Sanvito, 1989; Jacoby & Kelley, 1987). One of the important advantages of the
attributional approach is its emphasis on the idea that the use of the same source of
information across tasks will not necessarily result in the same observed outcome for
each task (e.g., relying on familiarity can lead to both accurate and inaccurate

performance, depending on the nature of the task).
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An attributional approach can be seen as focussing on how available information
is used to make subjective judgments, depending on the task at hand. For instance, Begg,
Robertson, Gruppuso, Anas, and Needham (1996) propdsed that the KIA effect may be
due, at least in part, to basing judgments on familiarity: Facts learned during an
experiment feel familiar, and this familiarity is misattributed to prior knowledge. Begg et
al. used three different tests following a study phase to examine what they called the
illusory-knowledge effect. Participants in the total-recall test were simply asked to
answer as many question as they could (number of questions answered with and without
study), whereas in the knew-it test participants were instructed to answer only the
questions they believed they could have answered prior to the study phase. In the
learned-it test participants were told to respond to a question only if they had learned the
answer during the study phase (and had not known the answer prior to the experiment). A
measure of the KIA effect was obtained by comparing the learned-it and knew-it tests to
the total-recall test. In general, a hindsight bias was found for participants in the knew-it
test, but not the learned-it test. Begg et al. claimed that the lack of bias in the learned-it
test, along with the KIA effect in the knew-it test, indicated that the effects of feedback
depend on where attention is focussed. That is, participants are capable of éorrectly
identifying items that they have just learned when their task is to deal with this new
information in the present. It may be that the familiarity produced from feedback results
in a hindsight bias when attention is focussed on the past, but that this same familiarity
leads to correctly identifying new (learned) items when attention is focussed on the
present: What you attribute the familiarity to depends on the goal you are trying to

accomplish (Jacoby & Kelley, 1987).
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As mentioned at the beginning of this subsection, the attributional approach is not
a theory per se (i.e., it is more a collection of general principles that loosely have been
applied to memory in general), and therefore a common criticism of the approach is that,
in its current form, it is unfalsifiable; its generality enables it to explain many different
types of results, but often only after-the-fact. However, there is a relatively recent
comprehensive approach to memory that is similar in nature fo some of the main tenets of
the attributional approach, but which contains a more detailed framework. Specifically,
Whittlesea’s (2002, 2003, 2004) unified theory of memory — the Selective Construction
And Preservation of Experience (SCAPE) — is based on the assumption that there is only
one memory system. Specifically, the same processes that are responsible for recollecting
an event from the past are also responsible for performing a skilled cognitive task.
According to the SCAPE account, “all mental events can be undérstood as an interaction
between memory and the environment” (Whittlesea & Leboe, 2000, p. 102), and this
interaction takes place in what has been named the stimulus complex (i.e., purpose of
task, physical properties of environment, quality of information, etc.).

Relatedly, in keeping with the unitary memory system principle of SCAPE,
Whittlesea (Leboe & Whittlesea, 2002; Whittlesea & Leboe, 2000) claimed that
remembering is necessarily an inferential process because “there is no mental content that
occurs in a true act of remembering that cannot occur in an act of imagining” (Whittlesea
& Leboe, p. 103). For example, the type of perceptual and semantic detail that can be
found in a recollection of a perceived event also may be present in a recollection of an
imagined event. Therefore, an important implication of the SCAPE account is that both

illusions of remembering and veridical recollection are created in the same manner;
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whether an individual correctly infers an event to be a memory or imagination depends
on what is supported by the interaction of current stimuli, environmental cues, and the
intention of the individual (cf. SMF, e.g., Johnson et al., 1993). This treatment of
veridical and illusory memory is an important feature for the hindsight bias because, in
certain situations, the bias involves two different types of illusory memories; an
inaccurate reconstruction of pre-feedback knowledge and a falsé belief of remembering
for that inaccurate reconstruction.

Within the SCAPE account, the construction of mental experiences and responses
has two main components; production and evaluation (Whittlesea, 2003, 2004;
Whittlesea-& Leboe, 2000). The production function includes the creation of motor and
mental responses, and this construction is based on the stimulus complex. Specifically,
Whittlesea (2003) argued that the production function is controlled by the transfer-
appropriate processing (TAP) principle (e.g., Franks, Bilbrey, Lien, & McNamara, 2000),
in that, the interaction of current and past processing plays a large part in determining
performance. For example, the TAP hypothesis argues that the closer the match between
the processes used at encoding and retrieval, the better performance will be at retrieval
(see Franks et al., 2000; Morris, Bransford, & Franks, 1977; Rajaram, Srinivas, &
Rqediger, 1998 for a more detailed discussion of the TAP hypothesis). The evaluation
component monitors production by assessing performance “to infer the nature of the
previous experience or knowledge of a stimulus [and this] inference is based on the
coherence of current processing and on th-e context and task in which the stimulus is
processed” (Whittlesea & Leboe, 2000, p. 103). In short, the production function results

in performance, whereas the evaluation function results in the subjective experience of



100
that performance.

Contrary to many dual-process models, Whittlesea (2002, 2003; Leboe &
Whittlesea, 2002) argued that recollection and familiarity are the result of the same
processes, and that the differences found between feelings of recollection and familiarity
stem from differences in the available information that each is based upon.'?> Whittlesea
noted that familiarity and recollection are often defined as being the result of automatic
(unconscious) and controlled (conscious) processes, respectively, but he argued that |
neither of these subjective experiences had a defining feature; for example, both
recollection and familiarity can occur with or without awareness of the proéesses. Leboe
and Whittlesea (2000) attempted to illustrate the automatic component of recollection by
having participants stﬁdy target items that were paired with either semantically related
associates or rhyming associates; at test, half of the targets were presented with their
studied associates, and the other half of the target items were paired with the associates
that they had not been studied with (e.g., a target studied with a rhyming associate might
have been paired with its unstudied semantic associate). The test also included new pairs
of targets with semantic or rhyming associates, and participants were asked to make
recognition judgments under one of three conditions: 1) inclusion condition (say “old” to
any target from the study phase), 2) exclude-meaning condition (say “old” only to targets
that had been studied with a rhyming associate), and 3) exclude-rhyme condition (say

“0ld” only to targets that had been studied with a semantic associate).

12 The SCAPE account makes no strong distinctions along the lines of the “traditional” dichotomies, such
as episodic/semantic, declarative/procedural, remembering/knowing, and so forth. A detailed discussion of
the SCAPE account for each dichotomy is beyond the range of the present paper. However, overall,
Whittlesea (2002) has argued that each dichotomy has fuzzy boundaries, and similar to Gruppuso et al.’s
(1997) functionalist approach, he claimed that “processing that is labelled clear recall on one occasion may
instead be labelled familiarity on another, when one has the opportunity to experience another way of
remembering” (p. 343).
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Leboe and Whittlesea (2000) found that, overall, participants in the exclude
conditions did fairly well at both accepting and rejecting the instructed target words;
however, the manipulation of test context had a significant effect on the discrimination
judgments. More specifically, participants in both of the exclude conditions were much
more likely to accept an appropriate old target item if that target was in the same context
as it had been during the study phase (i.e., paired with the same rhyming or semantic
associate with which it had been studied). Additionally, participants in both exclusion
tasks Wére more likely to correctly reject an old inappropriate target item if that target
word appeared in the same context at test as at study. Leboe and Whittlesea contended
that these results showed that the ability to recall an event is not “unilaterally”” under the
influence of an intention to remember. That is, participants in both of the exclusion tasks
were intentionally attempting to recollect the studied contexts of the target items (the
necessary information for correctly completing the recognition judgments), but this
intention was influenced by the test context. The researchers were not trying to deny the
importance of intention for the act of recall, but rather they emphasized that intention is
not necessarily the defining feature or cause of recall.

In general, Whittlesea (2002) claimed that the feeling of remembering an
experience typically occurs through two main “routes.” The first mechanism of
remembering involves the perception of discrepancy — a concept that pre-dates the
formalized SCAPE account and is referred to as the discrepancy-attribution hypothesis
(e.g., Whittlesea, 1993, 2002; Whittlesea & Williams, 2001a). Whittlesea argued that
individuals are constantly constructing and evaluating responses (mental and motoric) to

the stimuli surrounding them, and that this evaluation function produces one of three
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perceptions; coherence (all elements fit together), incongruity (some elements conflict
with each other in an “identifiable way”), or discrepancy (similar to incongruity, but the
source of the conflict is not readily identifiable). According to the discrepancy-attribution
hypothesis, the feeling of familiarity is a consequence of the perception of discrepancy.
Specifically, 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 they expected (referred to as “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 the present depends on a multitude of factors, such as prior
knowledge of the stimuli and the present conditions/context. Therefore, 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.

To gather evidence for the discrepancy-attribution hypothesis, Whittlesea and
Williams (1998; Experiment 3) had participants study three types of stimuli: 1) natural
words (e.g., table), 2) orthographically regular nonwords (e.g., hensign), and 3)
orthographically irregular nonwords (e.g., lictpub). At test, participants were required to
say each item aloud and judge whether that item had been studied or was new. Results
from the new items showed that there were more false alarms for the regular nonwords
than for the natural words or the irregular nonwords (hereafter referred to as the hension
effect). Whittlesea and Williams claimed that the regular nonwords prbduced higher false
alarms because the fairly fluent pronunciation of these items led participants to expect

that they could do more with them, such as produce a meaning. But, when participants’

expectations of the regular nonwords were not met (e.g., a meaning could not be
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produced), their evaluation of their processing led to a perception of discrepancy.
Additionally, the participants were unable to determine the true source of their surprising
fluency — that is, that the fluency was due to the orthographic regularity of the regular
nonwords — and consequently they incorrectly attributed the fluency of these items to
having seen them during the study phase."?

The second route to remembering occurs through a “special” perception of
coherence (i.e., integrality). To start with some background, in the process of testing the
perception of discrepancy, Whittlesea and Williams (2001b) developed a sentence-stem
paradigm in which they had participants study a list of words (e.g., boat); at test,
participants were given sentence stems that were followed by either a new or old probe
word (Experiment 1). Whittlesea and Williams manipulated whether the sentence stem
was predictive (high-constraint) of the probe word (e.g., The stormy seas tossed
the...boat) or whether it was merely consistent (low-constraint) with the probe (e.g., She
saved her money and bought a...boat). They also manipulated the timing of the probe
word so that half of the trials had a pause between the presentation of the sentence stem
and the probe word, and the other half of the trials contained no pause. The researchers
found an interaction between the predictiveness and pause manipulations: Probes
presented with a predictive stem were more likely to be judged old than probes presented
with consistent stems, but only if there had been a pause between the sentence stem and

the probe. Whittlesea and Williams maintained that the consistent stems simply prepared

" In a series of follow-up experiments, Whittlesea and Williams (2000) demonstrated that the hension
effect was not due to the inclusion of either the natural words or the irregular nonwords (Experiments 3a-¢),
and that the effect could be reduced if participants were given a task to complete with the regular nonwords
(e.g., thyming judgment, Experiment 4). Whittlesea and Williams concluded that these results showed that
what is important for producing the effect is the properties of regular nonwords themselves, as well as the
context in which they are processed (e.g., simple recognition vs. thyming task and recognition).
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participants to incorporate a terminal word (probe), leading the participants to experience
these types of events as “merely coherent.” In contrast, the predictive stems created an
expectation for the outcome of the sentence, but b¢cause the predictive context only
restricted the potential outcomes (i.e., because more than one word could fit the stem)
“the expectation is framed in terms of the meaning of the stem, not in anticipation of the
specific meaning of the probe” (p. 16).

The sentence-stem paradigm that Whittlesea and Williams (2001b) used to
investigate the perception of discrepancy demonstrated that the probe words paired with
consistent stems felt “merely coherent” for participants, and subsequently did not lead to
a feeling of familiarity. However, by modifying the sentence-stem paradigm so that the
sentence stems were presented with the target items in the study phase (referred to as the
sentence-stems-in-training paradigm), Whittlesea (2002) found that a special sense of
coherence — what he refers to as a perception of integrality — could lead to feelings of
remembering. More specifically, he argued that presenting the stems with the target
words in the study phase led participants to create “themes,” and that these themes
produced definite expectations about the terminal words of the stems in the test phase.
Further, Whittlesea claimed that the level of sentence constraint impacted the definite
expectations formed at study; low-constraint items led participants to form definite
specific expectations, whereas the high-constraint sentences let to definite general
expectations. That is, studying low-constraint sentences led to a specific definite
expectation because the theme of the sentence is formed by the terminal word (i.e., a
variety of terminal words are consistent with the sentence, therefore the theme of the

sentence is not clear until the presentation of the final word). Conversely, the theme of
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high-constraint sentences is present in the sentence itself, and therefore the definite
expectation created at study is general rather than specific because the expectation is not
tied to the presentation of that final word (i.e., as long as it is consistent with the
sentence, the terminal word has little “impac/t” on the theme).

Whittlesea (2002) argued that, at test in the sentence-stems-in-training paradigm,
the presentation of the same terminal word for a low-constraint studied stem validated
participants’ definite specific expectations, and this validation led to a perception of
coherence (which does not give rise to claims of recognition, Whittlesea, 2004).
However, the validation of the definite general expectations for the high-constraint
sentences led participants to experience a perception of integrality (e.g., that the parts
“belong” together); participants may use this perception of integrality to infer that the
sentence and terminal word had been experienced in the study phase, which results in a
conscious state of remembering (in this context, reflected by a higher false alarm rate for
high-constraint sentences).

One of the core advantages of applying the SCAPE framework to the KIA effect
is that a major feature of the framework revolves around the idea that subjective
phenomenology is not merely a “by-product” of the production of past experiences; the
evaluation function “can produce subjective experiences that are predictable or entirely
unpredictable from objective properties of performance, such as fluency or similarity to
prior experiences” (Whittlesea, 2004, p. 892). This uncoupling of objective and
subjective experience is the first necessary ingredient for explaining the differential rates
of the subjective phenomenology component of the effect found across the five

experiments reported in this paper. That is, as mentioned in a previous section, the
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objective measure of hindsight bias does not appear to be directly related to whether there
is also an accompanying subjective experience, and therefore it is important to propose an
explanation of the effect that does not necessarily bind these two different measures of
the KIA effect together (although this is not meant to imply that the two measures may
not be influenced in a similar manner undér some conditions).'

The application of the SCAPE framework to hindsight bias becomes a little more
complicated in regards to the explanation for why subjective phenomenology is found
under only certain conditions; is it a perception of discrepancy or a perception of
integrality that leads participants to sometimes claim that they remember having given
the feedback information during the first test? In both the trivia KIA paradigm
(Experiments 1 and 2; no evidence of subjective phenomenology) and the Wordies
paradigm (Experiments 4 and 5; higher claims of conscious remembering for feedback
KIA items) the stimuli were always presented with the two possible responses at Test 1
and Test 2 (correct answer and plausible foil). Therefore, unlike the sentence-stem and
sentence-stems-in-training paradigms, there are no novel items presented/integrated on
the final test (i.e., no equivalent items to the novel or re-paired terminal words).
However, as discussed in the previous section, a key difference between the Wordies and

trivia paradigms is the interaction between the feedback tasks and the nature of the

' A SCAPE explanation of the objective measures of the KIA effect is not explicitly included in this
subsection because the focus of the present work is on the subjective nature of the bias (i.e., the goal of the
research was not to measure differences in the objective measures of hindsight bias across paradigms).
However, a SCAPE explanation of the objective measure of hindsight bias would involve principles that
have already been discussed, such as source monitoring and TAP. Because the SCAPE framework is not
specific to the KIA effect (as were automatic assimilation and biased reconstruction), and it separates
objective and subjective performance, an account of the subjective phenomenology can be proposed
separately from an account of the objective measures. However, this separation is not meant to imply that
the different types of information that factor into producing the objective measure also will not play a part
in producing the subjective phenomenology (e.g., it is likely that, under certain conditions, the information
that feeds into creating an increased hindsight bias may also result in a heightened subjective experience).
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stimuli. Therefore, it is important to look at how these factors may play into producing
perceptions of integrality and/or discrepancy.

Focusing specifically on KIA trials in a trivia KIA experiment (e.g., items that
switched to the correct answer on Test 2), it could be argued that there is in fact a large -
overlap between the feedback and control items in the sort of information available for
making the objective and subjective judgments. For example, because the trivia items
were difficult (and because participants had to guess a lot on Test 1) it is not surprising
that participants had a difficult time trying to reconstruct their Test 1 response on the
final test, and this difficulty is present for both feedback and control items. The feedback
items, though, have an additional “source” of information over control items (i.e., the
feedback phase), which has the potential to play a role in both the objective and
subjective judgments. This feedback phase leads to a higher rate of moving to the correct
answer on the second test for the feedback items — due to principles such as source
monitoring, (e.g., confusing the correct answers shown in feedback with responding in
Test 1) — but the nature of the feedback tasks/stimuli combination does not add
information that would support conclusions of “remembering” or “knowing.” For
example, participants were aware that they were exposed to fee&back between the tests,
and therefore had at least one basis for explaining why the correct response may have
come to mind at Test 2 (which would eliminate any perception of disprepancy, but not
necessarily eliminate a bias toward giving the correct information in Tesf 2). Because the
feedback phase in the trivia KIA paradigms made no attempt to provide participants with
an explanation for why a particular response was the correct answer to a question, the

feedback items (like the control items) were likely still experienced as “difficult” on the
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second test (i.e., having been exposed to the correct answers did not provide participants
with “evidence” or reasons for why they may have chosen the correct answer on Test 1).

Unlike in the trivia KIA paradigm, the information that is unique to the feedback
items (feedback phase) in a Wordies paradigm is likely to impact the evaluation process
in a way that does sometimes lead to the conclusion that the correct solutions have been
remembered from the first test. Specifically, the understanding-of-the-solution feedback
task (Experiments 4 and 5) supplied participants with the opportunity both to learn the
correct answers to the word puzzles and the steps (reasons) that lead to those correct
answers. In Test 2, as in the trivia paradigm, participants are aware that they were given
feedback for some of the items (which, as stated previously, they may use as a basis for
explaining why the correct solutions came to mind at Test 2); however participants may
fail to appreciate the impact that learning sow to get to the correct solutions (training) has
on their performance. That is, at Test 2 the participants experience a perception of
integrality for the feedback items: The correct solutions to the KIA feedback items in
Test 2 seem like they “belong” with the puzzles (e.g., Whittlesea, 2002) because the
participants understand why those responses are the correct solutions (e.g., “I know I was
shown that correct answer by the experimenter, but I remember how I solved the puzzle,
and I’m sure I did that in the first test”).

Obviously the construction of subjective phenomenology (or lack of subjective
phenomenolo gyj in a hindsight bias experiment is not as straight-forward as described in
the preceding paragraphs; for example, learning the steps for why a solution to a word
puzzle is correct during the feedback.phase will not always lead to a feeling of

remembering for that item in the final test. As mentioned earlier in this subsection, the
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SCAPE approach integrates principles from a variety of areas (Whittlesea, 2004), such as
TAP, fluency attribution (e.g., Jacoby & Whitehouse, 1989), and — central to the present
discussion — source monitoring. Thereforé, even though a participant in a Wordies
paradigm may experience a peréeption of integrality for a feedback KIA item, s/he will
only conclude that s/he is remembering having given the correct solution to that item if
the perception of integrality is attributed to some source in the past and, more
specifically, to having chosen that correct response in Test 1.

Although the application of the SCAPE framework appears to be a promising
method of interpreting the combination of objective and subjective measures of the KIA
effect, more research is needed before strong conclusions can be drawn. For example, I
have argued that participants in the Wordies paradigm sometimes claim to remember in
hindsight having given the correct information in foresight (for KIA trials) because they
experience a perception of integrality. Nevertheless, future research may show this claim
to be mistaken (i.c., perhaps it’s a sense of discrepancy that is being misattributed to the
past), or at least not how the feeling of remembering occurs across all situations and/or
manipulations (in some situations it may be the perception of integrality that leads to the
subjective experience component, whereas under other conditions it’s the perception of
discrepancy causing the phenomenology of the bias). Additionally, the SCAPE
framework itself is relatively new, and Whittlesea (2004) noted that “undoubtedly, some
of its assumptions are wrong and others oversimplified, and yet others are simply

missing” (p. 906)."° However, compared to the other approaches to the KIA effect that

13 Whittlesea (2004) also noted that the two main criticisins of the SCAPE account are: 1) it is not as “well-
specified” as other theories of memory, and 2) it has been accused of being a post-hoc explanation of
behaviour. I believe that the first criticism will begin to be resolved with future research because, as of yet,
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have been discussed in this section, it could be argued that the benefits of using a SCAPE
account of memory and cognition to explain the subjective and objective measures of the
hindsight bias outweigh any current drawbacks of the account.

A Related Phenomenon: The forgot-it-all-along effect

Although there are many (metamemory) effects that are related to the hindsight
bias, such as the consistency of attitudes/beliefs (e.g., Ross, 1989), unintentional
plagiarism (e.g., Landau & Marsh, 1997), feelings-of-knowing (e.g., Koriat & Levy-
Sadot, 1999), and false-memory-for-false-memory (e.g., Marsh & Hicks, 2001), in the
interest of brevity only one of the relevant phenomena will be discussed in this section;
the forgot-it-all-along effect.

Schooler and colleagues (Schooler, 1999, 2001; Schooler Ambadar, & Bendiksen,
1997; Schooler, Bendiksen, & Ambadar, 1997) described two interesting case studies in
which women reported full-blown recovered-memory experiences. What makes these
two cases particularly remarkable is that in each a close confidant (e.g., former husband)
of the woman involved reported that the woman had talked about the abuse during the
period of supposed amnesia. Schooler and his coauthors speculated that during the
recovered-memory experience the women remembered the abuse in a different way than
they had previously (e.g., more completely, more episodically, or with a qualitatively
different interpretation), such that the experience of remembering was quélitatively
different from their previous recollections of the abuse, and that this in turn gave rise to

what they termed a forgot-it-all-along (FIA) effect (named in reference to the KIA

few researchers have attempted to apply a SCAPE framework to their data (i.e., as more and more people
apply the SCAPE framework to their results, the more refined and developed it will become). As to the
second criticism, I agree with Whittlesea (2004) that many approaches to memory and cognition suffer
from this issue. Additionally, I think that, as we learn more about how to apply the framework, it may
become possible to increase SCAPEs predictive capabilities.
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effect). That is, having recalled an event in manner X may cause one to forget having
previously recollected itin mamier Y.

Arnold and Lindsay (2002) developed a laboratory analogue that captures some
aspects of Schooler’s FIA mechanism (1999, 2001; see also Joslyn, Loftus, McNoughton,
& Powers, 2001; Padilla-Walker & Poole, 2002, for related experimental work on the
FIA effect). The prediction was that if remembering sexual abuse in qualitatively
different ways on two occasions can lead a person to fail to remember the prior instance
of remembering, then an analogous effect may occur if individuals are led to recall
innocuous laboratory materials in qualitatively different ways on two occasions. In
Arnold and Lindsay’s Experiment 1, participants studied a list of homophones, each
accompanied by a biasing context word (e.g., hand—palm, gun—fire). Participants were
then tested on a subset of the study list, with some target items being cued with the
studied-context word (e.g., hand: p***m) and others cued with an other-context word
(e.g., flames: f**e). Subsequently, participants were tested on all of the studied items, this
time with the studied-context cues given as recall prompts, and after each word was
recalled they judged whether ar not they had recalled that word on the first test. As
predicted, participants were more likely to forget their prior recall of the words cued with
other-context words on Test 1 (i.e., words with a change in context between tests) than of
words cued with studied-context words on Test 1 (i.e., words with the same context on
both tests). These result were taken as evidence that remembering a past event in a
different way can lead one to fail to remember a prior instance of recalling that event. |

In three additional studies, Arnold and Lindsay (2002) eliminated various

alternative explanations for their findings. For example, the results of Experiment 1 might
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be attributed to weaker Test 1 remembering of items in the 6ther—context condition, rather
than to the qualitative mismatch between Test 1 and Test 2 recall of those items. In
Experiment 2, the studied-context versus other-context cues were manipulated in both
recall tests; a FIA effect was found for items cued on Test 1 with studied-context cues
. and on Test 2 with other-context cues (as well as for items cued on Test 1 with other-
context cues and on Test 2 with studied-context cues). Experiment 3 revealed that the
FIA effect is not restricted simply to manipulating the dictionary definition of the to-be-
recalled words (e.g., from hand-palm to tree-palm), but that it can also be obtained with
more subtle shifts in meaning from Test 1 to 2. For example, participants who on Test 1
recalled “palm” in response to the cue “The fortune teller traced the lifeline on the p***
of his hand” and recalled the same studied item on Test 2 in response to the cue “He used
his p*** to swat the fly” were less likely to remember their Test 1 recall of that item than
were participants who were given the same cues on both tests. Finally, Experiment 4
showed that the effect was not merely due to participants judging whether they had seen
the Test 2 retrieval cues on Test 1 (as opposed to judging whether they had recalled the
target word). To this end, multiple short study lists and free recall procedures were used
for Test 1, followed by cued recall in Test 2. Even though there were no retrieval cues in
Test 1, participants more often remembered their Test 1 recollection of target words if
they were cued in Test 2 with cues that matched the studied context of the targets than if
they were tested with cues that did not match the studied context (i.e., cues that matched
the non-studied meaning of the target words).

The most relevant FIA study, regarding the present topic of the accompanying

subjective phenomenology of an effect, was conducted as a follow-up experiment
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(Amold & Lindsay, in press), and the question of interest focused on the issue of
confidence; that is, when participants incorrectly judged that they had not recalled an
item on Test 1, were they confident that they had not recalled that item, or were they
simply unsure that they had recalled it? Afier making each “Yes/No” judgment of prior
remembering decision (i.e., “Did you recall that target in Test 1, yes or no?”), participants
were shown a screen with a 6-point confidence scale; (1) very low, (2) quite low, (3)
somewhat low, (4) somewhat high, (5) quite high, and (6) very high. The participants
were instructed to choose the option that best described their confidence for the judgment
decision that they had just completed, and the experimenter stressed that there was no
right or wrong answer to this confidence rating task (i.e., that participants should use the
full range of the scale to select the option that best reflected their level of conﬁdence for
each individual trial). The results demonstrated that the FIA effect is not simply due to
guessing: When participants incorrectly claimed that they had not previously recalled a
context-change item (vs. an item that was tested with the same context on bbth tests),
they were often quite confident that they had not previously remembered that item.
Indeed, more than half of the time (61.67%) in the changed-context condition participants
rated their incorrect “No” judgments in the high-range of the confidence scale (compared
to 41.1% in the same-context condition). These confidence data demonstrated that
participants were not simply choosing the “No” option for the judgment of prior recall
because of low confidence (e.g., “I guess I’ll say ‘No,’ but only because I have to give
either a “Yes’ or ‘No’ answer”). Rather, the confidence judgment data suggest that
participants in the FIA experiments are often quite confident in their erroneous belief that

they had not previously recalled an item.
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Although the FIA effect was named after the KIA effect, it would be premature to
assume that these two effects are merely opposite ends of the same continuum, but it is
reasonable to compare the two phenomena. For instance, both the KIA and the FIA
_effects revolve around retrospective knowledge: Participants are instructed to focus on
their past so as to perform a task in the present. More specifically, both effects arise when
participants are unable to assess/reconstruct their prior performance (i.e., level of pre-
.feedback knowledge for KIA, and prior recall for FIA) to the extent that is necessary to
accurately compl¢te their present task. Further, it is the addition of information (feedback
for KIA) or change in information (context-change for FIA) that hinders performance;
participants are fully aware that they must ignore the additional/changed information but
it appears that they are unable to do so. |
Similar to one of the key aspects of the production function of memory in the
SCAPE framework (Whittlesea, 2002, 2004), Arnold and Lindsay (2002, in press)
proposed that the FIA effect can be understood in terms of the notion of TAP (e.g.,
Morris et al., 1977). As mentioned earlier, the idea is that current thoughts about an item
will be a poor cue for a prior instance of recalling that item if the current way of thinking
about the item differs from how it was thought of during the prior recall. Although the
nature of the tasks are different, a similar argument could be made for the KIA effect.
Specifically, for the feedback items that participants answered incorrectly on Test 1,
although the surface features of Test 1 and Test 2 match (i.e., the same stimuli are
presented with the same possible alternatives), the feedback phase will have “cued” the
participants to think about these feedback items in a different way than they had thought

about them on the first test. Further, although there are many factors that influence
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whether participants will claim to have given that feedback information in foresight — for
example, whether they attribute the coming-to-mind of the correct information as solely
due to the feedback phase, or whether they can reconstruct their thought processes from
the first test that support the conclusion that they actually had chosen the incorrect
response — only the feedback items will be influenced in a systematic manner by having
been thought about in a different way subsequent to the first test. Therefore, a TAP
explanation of the objective KIA data does not need to argue that only the feedback items
will change on Test 2 (i.e., control items may also be changing between tests), but rather
that only the feedback items will change in a systematic way (toward the feedback
information).

Measuring the subjective experience component of the FIA effect obviously
cannot be accomplished in the same manner as the R-JK-G judgments used with the KIA
effect in the present experiments: It is not reasonable to ask participants in a FIA
experiment if they “remember” that they did not recall an item on the first test. However,
the results from the confidence rating FIA paradigm do indicate that the effect is not due
to simple guessing, as participants are often quite confident about their incorrect “no”
judgments of prior recall. What is not clear, though, is whether this pattern of confidence
data would be found across different types of FIA paradigms or if, like the data for the
subjective measure of hindsight bias, this pattern of confidence judgments would only be
found under specific circumstances. Specifically, the confidence judgment was
implemented in a “context sentence-as-cue” FIA paradigm; participants studied the target
words with a context sentence and subsequently they were tested with either the same

sentences on both tests, or a different context sentence was used on Test 1 and the studied



116

sentence was used on Test 2. However, the FIA effect also has been demonstrated with a
“context word-as—que” design (Amold & Lindsay, 2002) and it is possible that this type
of paradigm would not result in the same pattern of confidence judgments (e.g., it may
parallel the lack of subjective phenomenplogy found in the trivia KIA paradigm).

Although the hindsight bias is a well-documented phenomenon, investigation of
the FIA effect has just begun and further research is warranted before strong conclusions
regarding the link between the two effects can be substantiated. Nevertheless, it would be
a mistake to ignore the similarities between the two effects because the research
conducted in one arena could lend understanding (and potential avenues of exploration)
to the other, especially regarding the separability and nature of the subjective and
objective components for each effect.
Summary and Conclusions

The goal of the present research was not to discredit the KIA effect. Indeed, the
effect has been replicated numerous times and across a variety of situations (e.g.,
Christensen-Szalanski, & Willham, 1991; Fischhoff, 1975; Hoffrage & Pohl, 2003). The
purpose of the five experiments presented in this paper was to emphasize the distinction
between the objective and subjective measures that comprise the hindsight bias, and to
provide evidence against the idea that an objective measure of the effect is automatically
accompanied by a feeling of having remembered/known the information prior to:
receiving the feedback information. As the results of the present experiments
demonstrated, the KIA effect sometimes has an accompanying component of subjective
phenomenology, but the results also showed that it cannot be assumed that the measure

used to characterize the effect (i.e., 2 numerical move toward, or switch to, the feedback
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information on the final test) specifies anything about the subjective phenomenology of
the bias.

Separating the objective and subjective components of the hindsight bias is
important for a variety of reasons. One problem of assuming the co-occurrence of
subjective experience is that this (mistaken) assumption begins to compound as more and
more research is conducted. For example, if researchers assume that their participants
really believe that they had known the feedback information in foresight, then any
manipulation that the researchers subsequently implement to modulate that KIA effect
will be assumed also to modulate the subjective experience of the effect (i.e., either
increasing or decreasing the accompanying sense of previously having known the correct
information). However, a more important problem with the coupling of the objective and
subjective components is that this approach to the KIA effect leads to a mediocre
understanding of the phenomenon: Investigating the situations under which individuals
do (or do not) have an accompanying belief of possessing the feedback knowledge in
foresight would tell us more about the effect itself, as well as inspiring additional lines of
research (e.g., Whittlesea, 2004). Relatedly, investigating the separate objective and
subjective components of the hindsight bias would contribute to our general
understanding of memory processes, in that it would require both general (e.g., SCAPE)
and more specific (e.g., biased reconstruction) theoretical frameworks of memory to
explain the differing patterns of results found across the measures of objective and

subjective performance.
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Appendix A
Table Al

The mean proportion of response judgment R-JK-G designations (Experiments 1 - 5) for

the natural log transformed data for feedback and control items

Feedback Control
Condition R JK G R JK G
Exp’t1
Different Toward® -59  -1.35  -1.89 .81 -1.08  -1.53
Switch I- C° 127 <106 =70 -1.06 -88  -.54
Exp’t2
Switch I- C -1.20 -1.30 -.63 -1.13 -1.28 -35
Exp’t 3 |
Different Toward  -.81 -1.19 -1.89 -.64 -1.47 -1.50
SwitchI- C -1.08 -1.25 -97 -1.21 -.93 -.50
Exp’t4
SwitchI- C -93 -1.08 -1.09 -1.76 -1.02 -.40
Exp’t 5
Switch I- C -1.17 -1.10 -81 -1.57 -1.15 -40

*Different Toward = items given a number that moves toward the correct answer on Test
2, but does not switch sides of the number scale.
Switch I - C = items that switch from the incorrect response on Test 1 to the correct

response on Test 2.
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Table A2
The mean proportion of number judgment R-JK-G designations (Experiments 1and 3) for

the natural log transformed data for feedback and control items

Feedback Control
Condition R JK G R JK G

Exp’tl

Different Toward® -1.75 -1.69 -40 -1.91 -1.43 -43

Switch I - C° -1.88 -1.76 -.03 -1.30 -1.30 .00
Exp’t3

Different Toward -2.11 -1.25 -.49 -1.96 -1.58 -.32

Switch I-C -1.90 -1.72 -.18 -1.50 -1.40 -11

“Different Toward = items given a number that moves toward the correct answer on Test
2, but does not switch sides of the number scale.
®Switch I - C = items that switch from the incorrect response on Test 1 to the correct

response on Test 2.
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Appendix B

Y
counter

solution: check-out counter

once
4:56 pm

solution: once upon a time

must get here
must get here
must get here

solution: the three musketeers



