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“I remember/know/guess that
I knew it all along!”: Subjective experience
versus objective measures of the
knew-it-all-along effect
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The knew-it-all-along (KIA) effect occurs when individuals report that they previously knew something that
they learned only recently. People often err when reporting the level of knowledge they had prior to feedback, but
there is no research exploring the subjective experience of this effect. We incorporated a remember/just know/
guess judgment into a traditional (Experiment 1A: rating scale) and a modified-traditional (Experiment 1B:
two-alternative forced choice) KIA procedure. Experiments 2A, 2B, and 3 were similar in format to Experi-
ments 1A and 1B, 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 word puzzles often give rise to ah-ha experiences. A KIA effect was observed in all the experiments,
but an accompanying subjective feeling of having known it all along arose only with word puzzles.

People often have difficulty retrospectively determin-
ing the level of knowledge they had prior to acquiring new
knowledge (e.g., Fischhoff, 1975; Hasher, Attig, & Alba,
1981; Wood, 1978). Fischhoff (1977) coined the phrase
knew-it-all-along (KIA) effect to describe this phenom-
enon, although it also is commonly referred to as hindsight
bias. In a typical KIA paradigm, participants respond to a
set of general knowledge questions, after which they are
told the correct answers to a portion of the questions; the
participants are later asked to respond to the questions with
the same answers that they had given prior to being exposed
to the feedback. The KIA effect occurs when participants
give the correct answers to significantly more feedback
questions than nonfeedback questions, indicating an over-
estimation of their prior knowledge (Fischhoft, 1977).

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). However, the KIA effect
would be a good deal less interesting, and have far weaker
practical implications, if it turned out that whenever par-
ticipants demonstrate the effect they report that they are
merely guessing or inferring their prior responses (cf. the

eyewitness misinformation effect; e.g., Lindsay & Johnson,
1989; Zaragoza & Koshmider, 1989). If, in contrast, par-
ticipants often report illusory beliefs or memories of having
“known it all along,” many interesting questions follow as
to the mechanisms underlying those illusions. The present
work takes some initial steps toward exploring conditions
under which such illusions do versus do not arise.

There are different types of hindsight bias (i.e., based
on how the phenomenon is measured), but our interest
focuses on the KIA effect that arises with comparisons of
foresight and hindsight judgments within subjects (com-
monly referred to as memory designs; see, e.g., Dehn &
Erdfelder, 1998; Fischhoff & Beyth, 1975; Hasher et al.,
1981). In such studies, as in the example given above,
each participant completes the same set of judgments
twice, once before and once after exposure to the correct
answers. The participants are asked to complete the latter
judgments with exactly the same answers as those that
they had given prior to receiving the feedback.

Fischhoff (1975, 1977; Fischhoff & Beyth, 1975) pro-
posed that the KIA effect results from an automatic assimi-
lation of the correct feedback with preexisting knowledge
(i.e., a memory impairment account; cf. Loftus, 1979).
A feeling of KIA occurs because the assimilation of new
information with prior knowledge eradicates the original
knowledge state, making it impossible for an individual to
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recapture his/her previous level of knowledge. Because this
process is automatic and immediate, it is difficult for peo-
ple to comprehend the impact of new information on their
perception of past knowledge, even when they are warned
about the phenomenon. Fischhoff (1977) pointed to the fail-
ure of debiasing instructions (i.e., informing participants of
the effect and cautioning them to avoid overestimating their
previous knowledge) to reduce the hindsight bias as sup-
porting the notion that participants lack awareness that the
new information influenced their hindsight judgments.

As an alternative to the assimilation account, Jacoby
and Kelley (1987) proposed an attributional approach to
the KIA effect, according to which exposing participants
to correct answers “spoils” their subjective experience,
thereby contaminating the chief basis upon which they
judge answers. For example, it is likely that feedback in-
formation is more accessible at test (e.g., due to recency)
than is prior knowledge and that this accessibility leads
to more fluent processing of the feedback information.
Furthermore, individuals may erroneously attribute the
fluently generated feedback information to prior knowl-
edge, giving rise to a KIA effect.

Although Jacoby and Kelley (1987) did not address the
issue explicitly, their attributional approach to the KIA ef-
fect raises the question of subjective experience: How do
participants subjectively experience the KIA effect? Some
researchers have discussed the KIA effect in terms that
imply that participants have a feeling of having known the
newly acquired knowledge in foresight (e.g., Mazursky &
Ofir, 1990; Sanna, Schwarz, & Small, 2002; Stahlberg &
Maas, 1998), but to date no published research has mea-
sured subjective experience in a memory design KIA pro-
cedure. Werth and Strack (2003) measured the impact that
a participant’s level of confidence in his/her response had
on the size of the KIA effect, but they used a hypothetical
design (i.e., participants answered all trivia questions in the
presence of the correct answers and were told to respond
as if they had not been shown the correct answers), rather
than the memory design that we are interested in and have
implemented in our experiments. A comprehensive analysis
of hypothetical versus memory designs is beyond the scope
and interest of the present article, but it is important to note
that some researchers also have argued that the mechanisms
involved in producing hindsight bias may depend on the
type of paradigm used to measure the effect (see Schwarz
& Stahlberg, 2003, for a more detailed discussion of this
issue). Thus, although it is possible that KIA effects in a
memory design paradigm are accompanied by a belief that
the new knowledge was known prior to the feedback phase,
it is also possible that participants feel as though they are
merely guessing or inferring their prior answers (see also
Marsh, Meade, & Roediger, 2003).

Most KIA paradigms have features that likely work
against illusory feelings of having known it all along. For
example, participants typically respond to a large number
of items (e.g., Hell, Gigerenzer, Gauggel, Mall, & Muller,
1988; Sharpe & Adair, 1993), often responding on scales
with numerous alternatives (e.g., Fischhoff, 1975; Hardt
& Pohl, 2003). For instance, Goethals and Reckman
(1973) had their participants rate each of 30 public policy

statements (e.g., regarding the use of busing to achieve
ethnic balance in schools) on a 31-point agree/disagree
scale and indicate their confidence in each of those ratings
on a 17-point scale. In the second part of the experiment,
conducted a week later, a confederate attempted to change
each participant’s attitude on a target issue by presenting
persuasive reasons for the belief opposite to that initially
endorsed by the participant. Finally, the participants were
asked to recall their initial ratings for 8 of the 30 original
statements (including the target statement).

Goethals and Reckman (1973) found that participants’
reports of their initial ratings were biased in the direction
of the persuasive messages they had received. This change
in rating demonstrates an objective KIA effect: As a matter
of objective fact, there was a bias in the participants’ rerat-
ings. The researchers claimed that the participants altered
their reports of their past attitudes in the direction of their
current attitudes because “this allows them to feel that the
position they hold now is the one they have always held”
(p. 498, italics added). However, there are no data that dem-
onstrate that the participants did feel that the reratings they
provided matched their original ratings; that is, it is pos-
sible that they had little or no confidence in the reratings
they were forced to provide. Indeed, given the large num-
ber of items, the large rating scales, and the long delays, it
seems unlikely that the participants in this particular study
experienced illusions of remembering/knowing that they
had made particular responses on the initial test. It seems
more likely that the participants’ subjective experience was
one of guessing or inferring their initial responses.

The present experiments measured both the objective
and the subjective characteristics of the KIA effect. To
gauge the recollective experience of the KIA effect, we
used a remember/know/guess (R/K/G) judgment (Gar-
diner & Java, 1990; Gardiner, Ramponi, & Richardson-
Klavehn, 2002). If participants truly have the belief or
feeling that they knew the answers in foresight, they often
should respond “know” (or perhaps even “remember”) on
items for which they show a KIA effect. If, in contrast,
participants do not have an accompanying subjective feel-
ing of KIA, they should typically report that such answers
were based on guessing.

The interpretation of remember/know (R/K) judgments
depends on the underlying theoretical model of memory.
However, the goal of the present research was to charac-
terize the subjective phenomenology that accompanies the
KIA effect, rather than to decide between rival models of
mechanisms underlying the R/K distinction. Thus, in the
present context, we are agnostic as to whether R responses
reflect a qualitatively different or a quantitatively stronger
memory than do K responses.! We will report both the raw
rates of K responses (which proponents of the exclusivity
assumption would view as an index of familiarity [F]) and
estimates of F derived with Jacoby, Kelley, and Dywan’s
(1989) independence R/K (IRK) equation, in which F is
calculated by dividing the K judgments by (1 — R).

Our central question is whether people have a subjec-
tive feeling of remembering and/or knowing that they
“knew it all along” (as opposed to feeling that they are
guessing or inferring their prior knowledge states) when
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they demonstrate an objective KIA effect. We speculate
that illusory feelings of having known it all along will be
rare under the conditions of the typical KIA procedure
but that, under other conditions (elaborated below), such
illusions may arise.

In the first two experiments, we used standard KIA
materials (trivia questions) and either a standard KIA
response format (respond to questions using a number
scale; Experiment 1A) or a two-alternative forced choice
(2AFC) response format (Experiment 1B). In Experi-
ments 2A and 2B, the trivia questions were replaced with
word puzzles, and in the feedback phase, participants
worked through the problems’ solutions (rather than
merely being exposed to answers). We expected that these
changes would foster illusory feelings of knowing and/or
remembering having given the correct answer in Test 1.
Finally, Experiment 3 replicated Experiment 2B, but with
a feedback-timing manipulation intended to decide be-
tween rival accounts of the different results obtained in
Experiments 1B versus 2B.

EXPERIMENTS 1A AND 1B

Method

Participants. Nineteen University of Victoria students in Ex-
periment 1A and 33 in Experiment 1B participated in exchange for
optional extra credit in an introductory psychology course. The data
from 8 of the 52 participants were excluded from the analyses be-
cause they apparently failed to understand the instructions for the
tasks and/or the R/K/G judgment (e.g., they failed to explain the
difference between R and K judgments).

Materials. 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 50 ques-
tions 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 in Experiment 1 A: the correct answer and
a plausible foil (e.g., puggle and chuttle, respectively, for What do
you call a baby echidna?). The same questions and responses/foils
were used in Experiment 1B, but a second plausible foil was created
for each question to make the final test more difficult (i.e., both foils
were presented on the final test, along with the correct response).
The two foils for each question in Experiment 1B were counterbal-
anced (7est 1-Test 2 foil factor), so that each foil occurred equally
often in Test 1 across participants. Furthermore, two feedback lists
were constructed (feedback list factor) to counterbalance, between
participants, which critical items were shown with feedback (i.e.,
the participants received feedback for one of two randomly selected
sets of 25 items). A reworded trivia question was constructed from
each critical item for the feedback phase, and these reworded ques-
tions always contained the answer to the critical item (e.g., For what
animal is a baby called a puggle?).

Procedure. The participants were tested individually on an
IBM-compatible personal computer using Schneider’s Micro-
Experimental Laboratory Professional software package (Schneider,
1988). In each phase, the experimenter read the instructions aloud.
In Experiment 1A, the 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; subsequently, both the correct an-
swer and the foil for that question were displayed on the screen. The
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 a number to indicate both their belief regard-
ing which answer was correct and their confidence in that belief: 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 (see Figure 1 for an example of a complete Test 1 trial for
both Experiments 1A and 1B).

The Test 1 instructions given in Experiment 1B were modified to fit
the 2AFC format. In Test 1, the participants were told that, after read-
ing 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. The participants then completed a
20-min, unrelated filler task (i.e., identifying fragmented pictures).

The feedback phase in Experiment 1A occurred immediately after
the filler task. To make the feedback less obvious, the participants
were informed that they were going to complete a two-part speeded
reading task (SRT). In the first part of the SRT, 40 trivia questions
(25 reworded 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; the par-
ticipants were required to read both the answer and the question
aloud. The 40 trivia questions then were presented two times in the
second part of the SRT. The 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 but-
ton, and the answer to the question would be presented in the center
of the screen. The participants were instructed that they should say
the answer as quickly as possible into the microphone and that their
reaction time would be displayed on the screen.

The participants in Experiment 1B completed a feedback phase
identical to that in Experiment 1A, except that their SRT occurred
24 h after Test 1. This change was intended to make Test 2 more dif-
ficult: The 2AFC format made Test 1 relatively memorable for the
participants, and pilot testing indicated that it was necessary to add
a delay to the procedure to avoid a ceiling effect on Test 2.

Test 2 occurred immediately after the SRT. The participants were
informed that they would be presented with 50 of the trivia questions
from Test 1 (to reduce the length of the testing session, only critical
items were presented in Test 2) and that their task was to choose the
same number (Experiment 1 A) or same response (Experiment 1B) that
they had given to each question in Test 1. The participants in Experi-
ment 1B also were instructed that they would be shown three possible
responses for each question: (1) the correct response that had been pre-
sented in Test 1, (2) the incorrect response that had been presented in
Test 1, and (3) 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. The participants rarely
chose the new foil on the final test, and therefore this feature will not
be discussed further. In both Experiments 1A and 1B, the experimenter
stressed that the researchers were interested in whether the participants
could consistently select the same numbers/responses that they had
chosen in Test 1 and, therefore, that it was important for the participants
to ignore the SRT and concentrate on remembering the original num-
ber/response that they had given for each question in Test 1.

After choosing their Test 1 response, the participants made a
remember/just-know/guess (R/JK/G) judgment; in Experiment 1A
the judgment referred to the participants’ memories of which 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), whereas in
Experiment 1B it referred to their memories of selecting a response
alternative (e.g., puggle or chuggle).? The participants were told to
say “remember” if they could recollect something about making the
Test 1 response and to say “just know” if they knew that they had
made that response in Test 1 but could not recall anything specific
about it.3 Finally, the participants were instructed to say “guess” if
they neither recollected nor knew their Test 1 response. To ensure
that the participants were correctly using the R/JK/G scale, at the
end of the experiment they were required to describe the three judg-
ment options in their own words.
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Experiment 1A

What do you call a baby echidna?

puggle

What do you call a baby echidna?

Answer

O 0~1N W B W —

10
chuttle

Pad

Experiment 1B

What do you call a baby echidna?

a. puggle
b. chuttle

What do you call a baby echidna?

Pad

Figure 1. Example of a full trial in Test 1 of Experiments 1A and 1B.

Results and Discussion

None of the initial omnibus within-subjects ANOVAs in
Experiments 1A and 1B showed significant effects of the
counterbalancing factors of feedback list (Experiment 1A,
all Fs = 1.01, ps = .33; Experiment 1B, all F's < 1), or
Test 1-Test 2 foils (Experiment 1B, all Fs < 1), and there-
fore the data were collapsed across these variables.

Objective measures of the KIA effect. For compa-
rability with Experiment 1B, responses in Experiment 1A
were categorized as being on the correct or incorrect side
of the rating scale. We used, as our primary measure of the
KIA effect, the proportion of items answered incorrectly
on Test 1 that were subsequently answered correctly on
Test 2. As was expected, the participants in Experiment 1A
demonstrated a KIA effect; that is, they were more likely
to switch from the incorrect answer on Test 1 to the correct
answer on Test 2 on feedback items (M = .16, SEM = .03)
than on control items (M = .07, SEM = .02) [F(1,15) =
9.54, MS, = .01, p <.01, 33 = .39]. We also analyzed the
proportion of items answered correctly on Test 1 for which
the participants switched to giving the incorrect answer on
Test 2. One might expect that exposure to correct answers
during the feedback phase would reduce such switches,

but in Experiment 1A the proportion of items on which the
participants switched from the correct answer on Test 1 to
the incorrect answer on Test 2 did not significantly differ
between feedback items (M = .15, SEM = .04) and con-
trol items (M = .10, SEM = .03) [F(1,15) = 2.15, MS, =
01,p =.16,n% = .13].

A KIA effect also was observed in Experiment 1B; the
proportion of items on which the participants switched
from the incorrect response on Test 1 to the correct re-
sponse 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, MS, = .01, p < .001,
13 = .50]. Unlike in Experiment 1A, the rate of switching
from correct to incorrect was significantly higher for the
control items (M = .16, SEM = .02) than for the feedback
items (M = .09, SEM = .02) [F(1,27) = 5.43, MS, =
.01, p = .03, n3 = .17]. Thus, exposure to a correct an-
swer during the SRT phase increased the likelihood that
the participants who had given that answer on Test 1
also did so on Test 2. Finally, more control items were
switched from correct to incorrect (M = .16, SEM = .02)
than from incorrect to correct (M = .10, SEM = .02)
[F(1,27) = 5.22, MS. = 0.01, p = .03, n = .16]. We



1858 ARNOLD AND LINDSAY

1.0 ~
9 1 Il Remember
8 - [ Just know
7 [ Guess
C
O 6
s
o .54
Q
o 4
& 3
2
14
0 -
Feed Cont Feed Cont Feed Cont
Same SW|tchC | SW|tchI C
Condition

Figure 2. Remember/just-know/guess ratings for the response judgment (i.e.,
side of scale) in Experiment 1A for the feedback (Feed) and control (Cont)
conditions (collapsed across all 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); (B) items on which the participants switched from the correct
response on Test 1 to the incorrect response on Test 2 (switch C-I); and (C)
items on which they switched from the incorrect response on Test 1 to the cor-

rect response on Test 2 (switch I-C).

have no explanation for this effect, other than that it may
be a Type I error.

Subjective measures of the KIA effect. Our central
interest is in whether participants have a subjective feeling
of having known it all along when they demonstrate an
objective KIA effect. Figure 2 depicts the distributions of
R/JK/G reports for all the participants on the feedback and
control items in Experiment 1A to which the participants
gave the incorrect answer on Test 1 and subsequently
switched to the correct answer on Test 2 (i.e., switch I-C
items, which correspond to our objective KIA measure).
For comparison, the figure also contains the distributions
of R/JK/G reports on switch C—I items and on items for
which the participants responded on the same side of the
scale on both tests. Figure 3 depicts those same distribu-
tions for all the participants for Experiment 1B. In both
experiments, when the participants gave the same answer
on Tests 1 and 2 (as they were instructed to do), they usu-
ally reported that they remembered their Test 1 response
and rarely indicated that they were merely guessing. In
contrast, when the participants switched from one answer
to the other, they usually reported that they were guessing
and rarely reported that they remembered or just knew
what response they had given on Test 1. Moreover, visual
inspection of Figures 2 and 3 suggests that the feedback
manipulation (which led to an objective KIA effect) did
not increase the likelihood that the participants would re-
port (illusory) experiences of knowing or remembering
for giving the correct answer on Test 1.

Quantitatively analyzing the R/JK/G judgment was not
as straightforward as analyzing the objective data, because
the subjective measure of the effect had some data cells
with very few observations per participant (e.g., few R re-
sponses were given for critical items on which the partici-
pants switched from one side of the scale to the other). To

alleviate this problem, we transformed the data by taking
the natural log of the proportions, which resulted in more
normal distributions of the data. We also added a constant
of .50 to both the numerator and the denominator of the pro-
portion equation prior to transforming the data to deal with
the issue of empty R, JK, or G data cells.# In addition, any
participants who did not have data for both the feedback
and the control measures of interest were removed prior to
the analyses. The inferential tests reported below—and for
the subjective measures of the KIA effect in the following
experiments—are based on the transformed data, but to fos-
ter clarity the accompanying means and standard error of
the means are reported for the raw proportions. The means
of the transformed data for the R, JK, and G ratings of the
response (i.¢., side of the scale) and for each experiment are
shown in Appendix A (Table A1).

The transformed proportions of R/JK/G designations
for the response judgment in Experiment 1A were ana-
lyzed in a 2 (item type: feedback vs. control) X 3 (judg-
ment option: R, JK, or G) within-subjects ANOVA. The
main effects of item type and judgment option are not
informative (i.e., because, in terms of the raw propor-
tions, these measures sum to 1.00), and therefore only the
interaction and subsequent planned comparisons will be
reported. Seven of the 19 participants were excluded from
the analyses for having zero feedback and/or control items
on which they switched to the correct answer on Test 2.
There was no interaction between item type and R/JK/G
choices for the trivia items on which participants switched
from the incorrect side of the scale on Test 1 to the correct
side of the scale on Test 2 (F < 1).

The overall proportions of items given an R, JK, or G
rating for the response judgment in Experiment 1B are
shown in Figure 3. The transformed proportion of R/JK/G
designations for the trivia items on which the participants
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Figure 3. Remember/just-know/guess ratings for the response judgment in
Experiment 1B for the feedback (Feed) and control (Cont) conditions (collapsed
across all participants). The judgments are separated by Test 1 and Test 2 re-
sponses: (A) items given the same response on Test 1 and Test 2 (same); (B) items
on which the participants switched from the correct response on Test 1 to the in-
correct response on Test 2 (switch C-I'); and (C) items on which they switched from

the incorrect response on Test 1 to the correct response on Test 2 (switch I-C).

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: R, JK, or G) within-
subjects ANOVA. Ten participants were excluded from the
analyses for having either no feedback or no control items
on which they switched to the correct answer on Test 2.
There was no significant interaction between item type
and judgment option (F < 1).

The results of Experiment 1A clearly demonstrated a
typical hindsight bias, and this pattern was found both in
the number scale and in the proportion of items on which
the participants switched from the incorrect side of the
scale on Test 1 to the correct side of the scale on Test 2.
However, the R/JK/G measure did not produce any evi-
dence that the KIA effect was accompanied by a subjec-
tive feeling of having known the feedback information in
foresight. This finding was true regardless of whether re-
sponses to the trivia questions were on a numerical rating
scale or in a 2AFC format. Thus, the KIA effect was not
accompanied by a subjective experience in hindsight that
the correct answers had been remembered or known in
foresight. Rather, when the participants showed the KIA
effect, they reported that they were guessing at what their
initial responses had been.

EXPERIMENTS 2A AND 2B

The lack of evidence in the first set of experiments for a
subjective component to the bias suggests that the KIA ef-
fect might better be called the “I guess I knew it all along”
effect. Nonetheless, we speculate that, under the right
circumstances, participants sometimes have an illusory
subjective feeling of knowing or remembering that they
knew the correct answers in foresight.

Experiments 2A and 2B were designed to explore
the KIA effect with a set of stimuli and procedures that
should, on theoretical grounds, be better suited to induc-

ing a feeling of KIA than were the trivia items used in the
first two experiments (and in most prior within-subjects
KIA demonstrations). The items used in these two ex-
periments were word puzzles—commonly referred to
as “Wordies”—which can be rearranged 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 whereas
answers to trivia questions have an arbitrary quality (e.g.,
there is nothing inherently correct about puggle being the
term for a baby echidna), solving Wordies often gives
rise to “ah-ha!” experiences; that is, once the solution to
a Wordie is found, one sees why it is the correct answer.
Indeed, once the answer to a Wordies puzzle is discovered,
it may seem obvious, as per Jacoby and Kelley’s (1987)
explanation regarding “spoiled” subjective experiences.
Furthermore, in Phase 2 of Experiments 2A and 2B, the
participants were not merely exposed to correct answers
but, rather, worked through the problems’ solutions, which
may lead to source-monitoring problems (Johnson, Hash-
troudi, & Lindsay, 1993) when they later attempt to re-
member their Test 1 responses. Therefore, the nature of
the Wordies and the tasks involved in these experiments
should lend themselves better to promoting a sense of “I
knew that before the feedback!” than did the materials
and procedures used in the previous two experiments (and
most prior studies of the KIA effect).

Method

Participants. Twenty-four University of Victoria students par-
ticipated in Experiment 2A and 23 in Experiment 2B in exchange
for optional extra credit in an introductory psychology course. The
data from 6 of the 47 participants were excluded from the analyses
because they apparently failed to understand the instructions for the
tasks and/or the 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 con-
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structed for each correct solution (e.g., marked countertop as a foil
for the solution check-out counter). Two of the Wordies were used as
practice trials at the beginning of Tests 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 Tests 1 and 2 (50 critical items
and 30 filler 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. The participants were tested individually on an
IBM-compatible personal computer using Schneider, Eschman, and
Zuccolotto’s (2002) E-Prime software package. In Test 1 of Experi-
ment 2A, the participants were told that for each trial, they would
see a word puzzle appear on the screen for 3 sec; the participants
were informed that after 3 sec, the puzzle would disappear and two
responses separated by a vertical 10-point number scale would ap-
pear on the screen. After finishing Test 1, the participants completed
a 5-min embedded figures filler task.

As in Experiment 1A, the feedback phase occurred immedi-
ately after the filler task in Experiment 2A. The participants were
informed that they were going to complete a two-part Wordies
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 shown for 10 sec, with the correct solution directly below the
puzzle. The participants’ task was to decide whether they understood
how to arrive at that correct solution for the puzzle, pressing a key
when they did so (if they failed to push the key during the 10 sec, the
computer went on to the next trial). As training, the participants were
shown several 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 ‘once’
has physically been placed on top of the phrase ‘4:56 pm,” which
itself stands for the more abstract concept of ‘time’”).

The second part of the Wordies judgment task in Experiment 2A
occurred immediately after Part 1, and its purpose was to give the
participants another pass at the correct solutions to the critical items.
For Part 2, referred to as the common/rare judgment task, the par-
ticipants were shown the same 40 puzzles/solutions from Part 1 for
2 sec each, and they indicated whether the puzzle solution repre-
sented 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 did not think they would come
across in everyday conversations).

Test 2 in Experiment 2A took place immediately after the Wordies
judgment. The participants were told that they would be presented
with the 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. As in Experiment 1A, after selecting their Test 1 response,
the participants in Experiment 2A were required to complete two
separate R/JK/G judgments (a response judgment and a number
judgment; as in Experiment 1A, only data from the response judg-
ment will be reported here [see Note 2]). Finally, as in the previous
experiments, the participants were asked to describe the definitions
for the R/JK/G options in their own words.

Experiment 2B included the two major modifications from Ex-
periment 1B; that is, the test format was changed to a 2AFC task, and
the experiment was conducted over 2 days. Also, to ensure that ac-
curacy on the 2AFC test was below ceiling, the stimulus duration in
Test 1 was reduced from 3 sec in Experiment 2A to 2 sec in Experi-
ment 2B, and the participants were given only 10 sec to respond after
the response alternatives appeared on the screen (whereas there was
no response deadline in Experiment 2A). Changes also were made
to the feedback phase of Experiment 2B. First, the participants com-
pleted the feedback phase on the 1st day of the experiment (unlike in
Experiment 1B). Second, Part 2 of the Wordies judgment feedback
phase (the common/rare judgment in Experiment 2A) was a solu-
tion recall task; after completing the understanding-of-the-solution
judgment (Part 1), the participants were shown the puzzles again

and were asked to free-recall the solutions to each puzzle (Part 2:
recall-of-the-solutions task).

Results and Discussion

Objective measures of the KIA effect. As in Experi-
ment 1A, responses in Experiment 2A were categorized as
being on the correct or incorrect side of the rating scale.
As was anticipated, a KIA effect was found for switching
to the correct answers, in that the participants were more
likely to change to the correct answer on Test 2 for the
feedback items (M = .42, SEM = .08) than for the control
items (M = .19, SEM = .05) [F(1,14) = 6.52, MS, = .06,
p = .02, n3 = .32]. There was no significant difference in
the proportion of items on which the participants switched
from the correct response on Test 1 to the incorrect re-
sponse on Test 2 for the feedback (M = .05, SEM = .01)
versus the control items (M = .07, SEM = .02) (F < 1).

A typical KIA effect also was observed in Experi-
ment 2B; the proportion of items on which the participants
switched from the incorrect response on Test 1 to the cor-
rect 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, MS, = .03, p < .001,
17% = .63]. Furthermore, there was a significant effect in
Experiment 2B for items on which they switched from the
correct answer on Test 1 to the incorrect answer on Test 2:
As in Experiment 1B, the proportion of switching from cor-
rect to incorrect was higher for the control items (M = .08,
SEM = .02) than for the feedback items (M = .04, SEM =
01) [F(1,19) = 4.70, MS, = .003, p = .04, n3 = .20].

Subjective measures of the KIA effect. The over-
all proportions of items given an R, JK, or G rating for
the judgment task in Experiment 2A are shown for all the
participants in Figure 4. The transformed proportions of
R/JIK/G designations for the items on which they switched
from the incorrect side of the scale on Test 1 to the correct
side of the scale on Test 2 in Experiment 2A were analyzed
in 2 (item type: feedback or control) X 3 (judgment option:
R, JK, or G) within-subjects ANOVAs. Six participants
were dropped from the analyses for having zero feedback
and/or control items on which they switched to the correct
answer on Test 2. The interaction between item type and
judgment option failed to reach significance [F(2,28) =
2.74, MS, = .27, p = .08, n§ = .16], although the planned
comparisons showed a significant difference for the G op-
tion. Specifically, when the participants had switched from
the incorrect to the correct answer, they were less likely
to choose the G option for the feedback items (M = .38,
SEM = .09) than for the control items (M = .56, SEM =
10) [#(14) = 3.16, p < .01, 3 = .42]. Furthermore, from
Figure 4, there appears to be a difference in the R response
between the feedback items (M = .34, SEM = .08) and the
control items (M = .11, SEM = .06), but the data from
the participants included in the follow-up analysis of the
transformed data failed to reach significance [#(14) = .70,
p = .50]. There was also a nonsignificant trend for higher
JK response in the control condition (M = .33, SEM =
.10) than in the feedback condition (M = .28, SEM = .08)
[1(14) = 1.90, p = .08, 3 = .20]. The data for the IRK
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Figure 4. Remember/just-know/guess ratings for the response judgment (i.e.,
side of scale) in Experiment 2A for the feedback (Feed) and control (Cont)
conditions (collapsed across all 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); (B) items on which the participants switched from the correct
response on Test 1 to the incorrect response on Test 2 (switch C-I); and (C)
items on which they switched from the incorrect response on Test 1 to the cor-

rect response on Test 2 (switch I-C).

model show a reversed, but significant, trend; that is, F
was higher in the feedback condition (M = .40, SEM =
.11) than in the control condition (M = .34, SEM = .10)
[1(14) = 2.29, p <.04,n3 = .27]. Therefore, the IRK data
indicate that when the participants switched from incor-
rect on Test 1 to correct on Test 2, they more often had an
illusory experience of familiarity for feedback than for
control items.

The overall proportions of items given an R, JK, or G
rating for the response judgment in Experiment 2B are
shown for all the participants in Figure 5. The transformed
proportions of R/JK/G designations for the trivia items
that switched from an incorrect answer on Test 1 to a cor-
rect answer on Test 2 were analyzed in a 2 (item type:
feedback or control) X 3 (judgment option: R, JK, or G)
within-subjects ANOVA. Five participants were excluded
from the analyses for having either no feedback or control
items on which they switched to the correct answer on
Test 2. There was a significant interaction between item
type and judgment option [F(1,28) = 11.89, MS, = .37,
p = .001, »3 = .46]. Planned comparisons showed that
for the items on which the participants switched from
an incorrect response on Test 1 to a correct response on
Test 2, they were significantly more likely to claim that
they remembered having given those correct answers on
Test 1 for the feedback items (M = .37, SEM = .06) than
for the control items (M = .05, SEM = .04) [t(14) = 4.95,
p < .001, »3 = .67]. There was no difference between
the feedback and the control items for the JK judgment
option (¢ < 1), although there was a nonsignificant trend
for higher F in the feedback condition (M = .52, SEM =
.09) than in the control condition (M = .32, SEM = .07)
[#(14) = 1.99, p = .07, n} = .22]. Finally, the partici-
pants were less likely to use the G option for the feedback
items on which they had switched to the correct answer

(M = .33, SEM = .07) than for the control items (M = .67,
SEM = .08) [¢(14) = 3.85,p < .01, 53 = .52].

Both Experiments 2A and 2B yielded evidence of a sub-
jective KIA effect, but of qualitatively different kinds. In
Experiment 2A, when the participants shifted from the in-
correct answer on Test 1 to the correct answer on Test 2, re-
ports of guessing were rarer and estimates of F were higher
for feedback items than for control items. This pattern sug-
gests that working with a puzzle during the feedback phase
led to an undifferentiated feeling during Test 2 of having
produced the correct answer to that puzzle in Test 1. That
same tendency also emerged (albeit not significantly) in
Experiment 2B, but the novel and more pronounced effect
in this experiment was that when the participants switched
from incorrect to correct answers, reports of remembering
were more frequent for feedback items than for control
items. That is, working with a puzzle during the feedback
phase often led the participants falsely to report remem-
bering having given the correct answer in Test 1. These
data suggest that the participants sometimes misattributed
memories of producing answers during the free-recall por-
tion of the feedback phase as memories of solving the cor-
responding problems during Test 1 (i.e., source-monitoring
confusions; Johnson et al., 1993).

EXPERIMENT 3

One major methodological difference between the
2AFC trivia questions experiment (Experiment 1B) and
the 2AFC Wordies puzzles experiment (Experiment 2B)
was the timing of the feedback manipulation; feedback
was given on Day 2 for the trivia questions paradigm,
whereas it was presented on Day 1 for the Wordies version.
Therefore, it is not clear whether the difference found in
subjective experience between the two experiments was
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Figure 5. Remember/just-know/guess ratings for the response judgment in
Experiment 2B for the feedback (Feed) and control (Cont) conditions (collapsed
across all participants). The judgments are separated by Test 1 and Test 2 re-
sponses: (A) items given the same response on Test 1 and Test 2 (same); (B) items
on which the participants switched from the correct response on Test 1 to the in-
correct response on Test 2 (switch C—I ); and (C) items on which they switched from
the incorrect response on Test 1 to the correct response on Test 2 (switch I-C).

due to the difference in stimuli and the nature of the feed-
back phase (as was intended) or whether the timing of
the feedback may have had an impact on the subjective
measure. Experiment 3 replicated Experiment 2B 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 and Procedure. The same Wordies stimuli as those
from Experiments 2A and 2B were used. The same procedure as
that in Experiment 2B was used, except that half of the participants
completed the feedback phase on Day 1 (as in Experiment 2B) and
half of the participants completed the feedback phase on Day 2 of
the experiment (as in Experiment 1B).

Results and Discussion

Objective measures of the KIA effect. As was ex-
pected, a KIA effect was found; the proportion of items
on which the participants switched from the incorrect re-
sponse 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, MS, = .03, p < .001, n3 = .43]. Fur-
thermore, there was no effect of feedback presentation
(Day 1 vs. Day 2) on the KIA effect (F < 1).

Unlike in Experiments 1B and 2B, there was no signifi-
cant main effect for the proportion of items on which the
participants switched from the correct answer on Test 1 to
the incorrect answer on Test 2 between the control items
(M = .10, SEM = .09) and the feedback items (M = .11,
SEM = .10) (F < 1). There was a nonsignificant trend
for the interaction [F(1,38) = 3.17, MS, = .01, p = .08,
n3 = .08]: Switching to the incorrect answer on Test 2
was directionally higher for feedback items (M = .12,
SEM = .12) than for control items (M = .09, SEM = .08)
when feedback was given on Day 2, but switching to the
incorrect answer on Test 2 was directionally higher for

control items (M = .12, SEM = .10) than for feedback
items (M = .09, SEM = .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 (fs = 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 judg-
ment are shown in Figure 6. The transformed proportions
of R/JK/G designations for the Wordies items on which
the participants switched from an incorrect answer on
Test 1 to the correct answer on Test 2 were analyzed in a
2 (item type: feedback or control) X 3 (judgment option:
R, JK, G) X 2 (feedback timing: Day 1 or Day 2) mixed-
models ANOVA, with item type and judgment option as
repeated measures and feedback timing as a between-
subjects factor. Four participants were excluded from
the analyses for having either no feedback or no control
items on which they switched to the correct answer on
Test 2. As was anticipated, there was a significant interac-
tion between item type and judgment option [F(2,68) =
7.86, MS, = .42, p = .001, 3 = .19]. There was no effect
of feedback timing on this interaction [F(2,68) = 1.22,
MS, = .42, p = .30, 3 = .04], and therefore this manipu-
lation was dropped from the remaining analyses.

The planned follow-up comparisons for the interac-
tion showed the same patterns as in Experiment 2B. That
is, for the items on which the participants switched from
an incorrect response on Test 1 to a correct response on
Test 2, the 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) [#(35) =
3.50, p = .001, nZ = .26]. Also, there was no difference
between the feedback and the control items for the JK
judgment option (¢ < 1), but again there was a trend to-
ward a higher F value in the feedback condition (M =
.38, SEM = .06) than in the control condition (M = .29,
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Figure 6. Remember/just-know/guess ratings for the response judgment in
Experiment 3 for the feedback (Feed) and control (Cont) conditions (collapsed
across all participants and feedback conditions). 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 on which the participants switched from the correct
response on Test 1 to the incorrect response on Test 2 (switch C-I); and (C)
items on which they switched from the incorrect response on Test 1 to the cor-

rect response on Test 2 (switch I-C).

SEM = .06) [¢(35) = 1.80, p = .08, 73 = .09]. Finally, the
participants were less likely to choose G for the feedback
items on which they had switched to the correct answer
(M = .42, SEM = .05) than for the control items (M = .71,
SEM = .06) [¢(35) = 3.84, p < .001, nZ = .30].

The results of Experiment 3 replicated the previous
experiment (Experiment 2B); a subjective component to
the KIA effect was found, and the participants were more
likely to label feedback KIA items as remembered than
control KIA items. Thus, placing the feedback phase on
Day 1 (rather than on Day 2, as in the trivia KIA para-
digms) was not the factor responsible for producing an
accompanying subjective phenomenology to the KIA ef-
fect. Instead, it was the change in stimuli and the proce-
dures in Experiments 2B and 3 that led to a subjective
KIA effect.

GENERAL DISCUSSION

All five of the experiments presented in this article
demonstrated a KIA effect in the objective measures tradi-
tionally used to quantify the phenomenon. More interest-
ing, Experiments 1A, 1B, and 2A provided little evidence
that the participants had any accompanying subjective
feeling of previous knowledge for the KIA items. Rather,
when the participants demonstrated a KIA effect in these
experiments (for switching from the incorrect to the cor-
rect side of the scale or from the incorrect to the correct
2AFC alternative), they usually reported that they were
guessing their Test 1 response. This result suggests that
under the conditions most often used in prior research on
the KIA phenomenon, participants rarely experienced il-
lusory feelings of having known it all along.

Our studies with Wordies, in contrast, show that partici-
pants do sometimes report illusory experiences of know-
ing or remembering that they gave correct answers. When

participants make such errors, they are not necessarily
claiming to have “known it all along”; such participants
might, instead, believe that the (erroneously) remem-
bered/known Test 1 response was just a guess. That is, the
subjective experience effect might be one of “I remember/
know I guessed X on Test 1,” rather than “I remember/
know I knew X on Test 1.” The effect would be interest-
ing either way, but to explore this issue we conducted a
subanalysis of cases in which the participants in Experi-
ment 2A switched from the incorrect side of the number
scale on Test 1 to an above-minimum-confidence answer
on the correct side of the number scale on Test 2 (i.e.,
above a pure guess response of 5 or 6). If the KIA effect
was restricted to false beliefs about correct guesses, no
such effect should be obtained when minimal-confidence
reports are excluded. However, even with such restrictions
in place, a KIA effect was found; the proportion of items
on which the participants switched from the incorrect re-
sponse on Test 1 to the above-minimum-confidence cor-
rect response on Test 2 was higher in the feedback condi-
tion (M = .29, SEM = .06) than in the control condition
(M = .11, SEM = .03) [F(1,21) = 12.36, MS, = .03, p <
.01, n3 = .38]. The very small number of control items
meeting the restriction (15 items across participants) pre-
cluded a statistical comparison of the R/JK/G data for
control versus feedback items, but the subjective experi-
ences reported for feedback items meeting the restriction
showed even higher rates of false remembering/knowing
(R = .43,JK = .38, and G = .19) than in the overall analy-
sis. This pattern suggests that the participants sometimes
experienced false feelings of having known it all along.
Most interesting of all, the results from Experi-
ments 2B and 3 illustrated that individuals do some-
times report illusory recollections of answering with the
feedback information in foresight. We speculate that the
type of stimuli (Wordies, which once understood seem
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inherently correct), testing procedure (2AFC, which
allows for more memorable Test 1 experiences than
does a number scale), and feedback structure (training/
understanding judgment followed by forced recall of so-
lutions) all contributed to problems in memory source
monitoring (Johnson et al., 1993; Mitchell & Johnson,
2000), so that memories of the training phase were mis-
attributed to Test 1. Memories of recalling an answer in
training would be quite similar to (and hence, confusable
with) memories of having generated that answer during
Test 1 (for related points in the context of cryptomnesia,
see Bredart, Lampinen, & Defeldre, 2003; Stark, Perfect,
& Newstead, 2005).

To the extent that prior treatments of the KIA effect
touched on the issue of subjective experience, the impli-
cation has often been that people have a feeling of having
known it all along, not that they have detailed illusory rec-
ollections of giving the feedback information in foresight.
However, the more striking evidence for the existence of
subjective phenomenology accompanying the KIA effect
in Experiments 2B and 3 was found in the R responses.
This finding is consistent with our speculation that the
subjective KIA effect in these experiments arose from
misattributions of memories of the training phase to
Test 1; to the extent that such memories were experienced
as having specific episodic content (as opposed to an un-
differentiated feeling of familiarity), participants would
report “remembering” Test 1.

Although the large and dramatic subjective KIA effect in
these experiments was a false remembering effect, Experi-
ments 2A, 2B, and 3 each yielded hints of a parallel effect
on familiarity (as estimated with Jacoby’s IRK equation):
For the items on which the participants switched from being
incorrect on Test 1 to being correct on Test 2, estimates of
F tended to be higher on feedback items than on control
items. That is, the training phase not only fostered the de-
velopment of false recollections of having given particular
correct answers, but also contributed to more undifferenti-
ated feelings of having known it all along. This effect, too,
can be described in terms of the source-monitoring frame-
work. Just as the training phase can give rise to episodic
recollections that can be misattributed to Test 1, it can also
give rise to less source-specific memories of the sort that
underlie undifferentiated feelings of familiarity, and these
too can be misattributed to Test 1 (see Bodner & Lind-
say, 2003; Gruppuso, Lindsay, & Kelley, 1997; Gruppuso,
Lindsay, & Masson, 2007).

Implications for Theoretical Explanations
of the KTA Effect
Theories pertaining to the KIA effect typically fall
under two general categories: memory impairment and
biased reconstruction (e.g., Schwarz & Stahlberg, 2003).
Memory impairment. Fischhoff (1977) is credited
with spawning a great deal of interest and follow-up re-
search on testing theoretical explanations of the KIA ef-
fect (Christensen-Szalanski & Willham, 1991; Dehn &
Erdfelder, 1998), and his automatic assimilation hypoth-
esis is the most well-known memory impairment theory of
the KIA effect. Fischhoff (1975, 1977; Fischhoff & Beyth,

1975) hypothesized that the KIA effect results from an
automatic assimilation of the correct feedback with pre-
existing knowledge. It is not clear how the assimilation
account would explain differences in the subjective phe-
nomenology of the hindsight bias. That is, an objective
hindsight bias was found in all five experiments reported
in this article, but strong evidence for an accompanying
belief that the feedback information was known in fore-
sight was demonstrated only in the final two experiments
(i.e., 2AFC with word puzzles).

If automatic assimilation is the underlying mechanism
of the objective effect, one would expect that participants
would report a subjective feeling of having known it all
along whenever they displayed hindsight bias. One of the
main shortcomings of the automatic assimilation theory,
though, is that it fails to take context into account: Our
results indicate that whether an individual experiences
a feeling of having known some piece of information in
foresight is dependent, at least to some degree, on whether
the situation in which the judgment is made supports il-
lusory recollection/familiarity.

Biased reconstruction. A more recent theoretical ac-
count of hindsight bias is the biased reconstruction ap-
proach (e.g., Sanna, Schwarz, & Small, 2002; Schwarz &
Stahlberg, 2003). This approach emphasizes the contribu-
tion of aspects of subjective experience to the creation of
hindsight bias, although its proponents have not measured
the subjective experience of hindsight bias itself.

Sanna, 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 de-
tails to mind). Furthermore, they stated that accessibility
experiences are an important type of information because
they “qualify” the inferences that an individual draws
from the accessible content (for related ideas, see Jacoby
et al., 1989; Whittlesea, 2004). To test this assertion,
Sanna, 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 under all conditions because accessibility
experiences influence the conclusions made from bring-
ing these alternatives to mind. They created a hypothetical
KIA paradigm (using event stimuli) in which participants
had to generate either many thoughts regarding how the
event could have turned out differently from the feedback
they received (/0-thought condition) or a few thoughts
regarding alternatives (2-thought condition). The partici-
pants subsequently were required to judge the probability
that the event could have had a different outcome. Results
from the 10-thought versus 2-thought conditions demon-
strated what Sanna, Schwarz, and Stocker (2002) referred
to as a “backfire effect”; that is, the participants in the
10-thought condition judged the probability of a different
outcome’s occurring for the event as less likely than did
the participants in the 2-thought condition.
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Similar to Sanna, Schwarz, and colleagues’ approach
to the KIA effect (Sanna & Schwarz, 2003; Sanna,
Schwarz, & Small, 2002; Sanna, Schwarz, & Stocker,
2002), Schwarz and Stahlberg (2003) proposed a biased
reconstruction view of hindsight bias. More specifically,
they argued that participants in a KIA paradigm use the
feedback they are given as a basis for recreating their pre-
outcome response to an item, and one of their main criti-
cisms of the automatic assimilation approach to hindsight
bias is that it does not factor in the use of metacognitive
processes. In their biased reconstruction view of the KIA
effect, “hindsight distortions will only occur when people
forget their original prediction and—while reconstruct-
ing it—have reason to believe that their initial estimate
must have been close to what is now the known outcome”
(Schwarz & Stahlberg, 2003, p. 398). To investigate the
use of metacognitive processes, Schwarz and Stahlberg
manipulated participants’ beliefs regarding how close they
had been in the foresight judgment to the feedback infor-
mation that they subsequently received. The researchers
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 with the correct answers,
and the data from their studies have largely conformed to
this prediction.

Despite their emphasis on subjective experience as a
causal agent, proponents of the biased reconstruction ap-
proach to the KIA effect have not assessed participants’
subjective experience of the effect itself. Also, at this
point, the approach seems rather simplistic (e.g., recol-
lection of the original judgment either does or does not
occur). Furthermore, no mention is made as to what spe-
cific factors may influence recollection of original judg-
ments, and whether these same factors may influence the
reconstruction of prefeedback responses. Nonetheless,
the present findings are more compatible with the general
spirit of the biased reconstruction approach than with that
of the memory impairment approach.

Summary and Conclusions

The results of the present experiments demonstrated
that the KIA effect sometimes has an accompanying com-
ponent of subjective phenomenology, but the data also
showed that it cannot be assumed that the measure typi-
cally used to characterize the effect (i.e., a numerical move
toward, or switch to, the feedback information on the final
test) specifies anything about the subjective phenomenol-
ogy of the bias. Separating the objective and subjective
components of hindsight bias is important for a variety of
reasons. For example, the results from the present five ex-
periments clearly indicate that treating the phenomenology
that accompanies the KIA effect (whether it be “remem-
bering,” “knowing,” or “guessing”) as a mere by-product
of the objective measure is unfounded and misleading:
Whether participants claim to have remembered or to have
known being correct in foresight will rely on whether the
context that they are in lends itself to such feelings and be-

liefs. Investigating the situations under which individuals
do versus do not have an accompanying feeling of having
known in foresight things that they really learned subse-
quently will tell us more about both the nature of the effect
itself and its underlying mechanisms.

Of particular interest in this regard is the question of
the subjective experiences accompanying real-world KIA
effects. Katz (1989), for example, found that baseball
fans (but not nonfans) misremembered their predictions
of team rankings as having been closer to the actual rank-
ings than they had been. Ross (1989) summarized numer-
ous studies in which participants’ current knowledge/
beliefs regarding real-world matters (e.g., their current
feelings toward a romantic partner) distorted their reports
of their prior knowledge/beliefs regarding those matters.
Researchers exploring such KIA-like effects in real-world
settings have not, to the best of our knowledge, assessed
participants’ subjective experience.

Similar issues pertain to other sorts of memory biases
and errors. We mentioned at the outset the analogy be-
tween hindsight bias and the eyewitness misinformation
effect: Just because participants report a suggested de-
tail does not necessarily mean that they have a subjective
experience of remembering witnessing that detail (e.g.,
Lindsay & Johnson, 1989). For example, several research-
ers have found that participants are much more likely to
correctly attribute misinformation to its source (e.g., as
occurring in a narrative and not the witnessed event) when
a short delay is inserted prior to testing their memory for
the event (Frost, Ingraham, & Wilson, 2002; Lindsay &
Johnson, 1989; Zaragoza & Koshmider, 1989). Further-
more, just as we have argued in this article against the
automatic assimilation interpretation of the KIA effect,
Lindsay and Johnson claimed that the reduction in the
misinformation effect that is found for source-monitoring
tests (i.e., as compared with the standard yes/no testing
format) goes against a memory impairment account of the
effect (e.g., Loftus, 1979). Although there are some major
differences between hindsight bias and the misinforma-
tion effect (e.g., the feedback in our KIA paradigm was
never false information), it is possible that similar reduc-
tions could be found with a source-monitoring test; that
is, requiring participants to complete a source-monitoring
test in a KIA paradigm may reduce the objective and/or
subjective components of the effect (i.e., reduce the size
of the hindsight bias and/or eliminate subjective phenom-
enology of KIA items).

Beyond misinformation paradigms, there has also been
considerable interest in the subjective experience that ac-
companies false memory reports in the procedure devel-
oped by Deese (1959; e.g., Neuschatz, Payne, Lampinen,
& Toglia, 2001). Likewise, schema- and script-driven re-
constructive memory errors (as explored in classic research
by Bartlett, 1932, and Bransford & Johnson, 1972) may
or may not be experienced as memories per se (see Lam-
pinen, Faries, Neuschatz, & Toglia, 2000). Thus, we see our
research on the phenomenology of the KIA effect as part of
amore general zeitgeist emphasizing the importance of the
subjective experience of memory phenomena (e.g., Rubin,
Schrauf, & Greenberg, 2003; Tulving, 2005).
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NOTES

1. There are many articles that focus specifically on issues surround-
ing R/K judgments, such as Gardiner et al. (2002); Rotello, Macmillan,
and Reeder (2004); Wixted and Stretch (2004); and Yonelinas (2001).
Also, see Gruppuso et al. (1997) and Bodner and Lindsay (2003) for
an explanation of the R/K distinction that combines aspects of both the
qualitative and the quantitative approaches.

2. In Experiments 1A and 2A, the participants also made a second
R/JK/G judgment pertaining to their memories of choosing a particular
number during Test 1. The participants very rarely reported remember-
ing or knowing precise numbers, so this measure yielded little of interest
and will not be discussed further in this article. Details of these data are
available from the first author.

3. We changed the traditional know judgment label to just know be-
cause we believed that the 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!”; see Con-
way, Gardiner, Perfect, Anderson, & Cohen, 1997, for a more detailed
discussion of this distinction). Therefore, the terms know (K) and just
know (JK) will be used interchangeably throughout the remainder of
this article.

4. We thank Michael A. Hunter for suggesting this transformation ap-
proach to analyzing the subjective data.

APPENDIX A

Table Al
Mean Proportions of Response Judgment Remember/Just-Know/
Guess (R/JK/G) Designations (Experiments 1-5) for the Natural
Log Transformed Data (Items That Participants Switched From the
Incorrect Response on Test 1 to the Correct Response on Test 2) for
Feedback and Control Items

Feedback Control
R JK G R JK G
Experiment 1 -127 —-1.06 -070 —1.06 —0.88 —0.54
Experiment2  —120 —130 -0.63 —1.13 —128 —0.35
Experiment 3 -1.08 —-125 —-097 —-121 —-093 —0.50
Experiment4  —093 —1.08 -1.09 -176 —1.02 —0.40
Experiment 5 -1.17 -110 -081 —1.57 —1.15 —0.40

(Continued on next page)
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APPENDIX B

Jv v
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
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