
Journal of Applied Research in Memory and Cognition 5 (2016) 159–167

Contents lists available at ScienceDirect

Journal  of  Applied  Research  in  Memory  and  Cognition

j ourna l h om epage: www.elsev ier .com/ locate / ja rmac

Metacognitive Effects of Initial Question Difficulty on Subsequent Eyewitness
Memory Performance�

Shiri Portnoy, Ainat Pansky ∗

Department of Psychology, University of Haifa, Israel

In this study, we examined the influence of initial question difficulty on the confidence in the answers to subsequent
questions, affecting the tendency of eyewitnesses to report them. Target questions of intermediate difficulty about
event details were preceded by either difficult or easy questions. In contrast to forced-report performance, free-report
performance was affected by initial question difficulty: When preceded by difficult questions, more answers to the
target questions were confidently held and hence were more likely to be reported, yielding a larger quantity of correct
reported answers. These findings demonstrate how changes in subjective experience, as a result of initial question
difficulty, can influence metacognitive monitoring and control, thereby affecting free-report eyewitness memory
performance. From an applied perspective, our findings suggest that preceding questions about a witnessed event
by relatively difficult as opposed to relatively easy questions can yield more event information from eyewitnesses,
resulting in more complete eyewitness reports.
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memory performance

When eyewitnesses are questioned, they typically have the
reedom of deciding which questions to answer and which to
efrain from answering. Under such free-report conditions, two
easures of memory performance can be distinguished: Mem-

ry quantity  and memory  accuracy  (see Koriat & Goldsmith,
994, 1996). Memory quantity is input-bound, reflecting the
ikelihood that an event detail will be remembered correctly (or
he completeness of an eyewitness account). In contrast, mem-
ry accuracy is output-bound, reflecting the likelihood that a
eported event detail is correct (or the reliability of the reported
nformation).

Previous studies have shown that certain aspects of eyewit-
ess questioning can affect the quantity and/or the accuracy of
he reported information (for a review, see Pansky, Koriat, &
oldsmith, 2005). For example, merely using a definite article
hen questioning about an object that was not part of the origi-

al event (e.g., “Did you see the  broken headlight?”) rather than
n indefinite article (“Did you see a broken headlight?”) has
een shown to bias eyewitnesses into falsely remembering the
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pecified object, thereby reducing memory accuracy (Loftus &
anni, 1975). In contrast, questioning eyewitnesses using the
ognitive Interview—a technique that assists eyewitnesses in

ecollecting event details by utilizing psychological principles
e.g., tailoring questions so they are compatible with the wit-
ess’s unique mental representation of the crime rather than ask-
ng all witnesses questions in a standardized format)—was found
o increase memory quantity without reducing memory accuracy
see Fisher, Milne, & Bull, 2011). These examples demon-
trate cognitively-mediated effects on eyewitness reports in the
ense that they influence memory retrieval per se. Other studies
ave demonstrated metacognitively-mediated effects on eye-
itness memory performance. For example, it was shown that

nducing higher accuracy motivation using implicit or explicit
ayoffs leads rememberers to set a more strict criterion for repor-
∗ Correspondence concerning this article should be addressed to Ainat Pansky,
epartment of Psychology, University of Haifa, 199 Aba Khoushy Ave., Haifa
498838, Israel. Tel.: +972 4 8249437; fax: +972 4 8249431.
ontact: pansky@research.haifa.ac.il.

 Goldsmith, 1994, 1996). However, the increase in accuracy
sually comes at a reduction in the quantity of correct reported
nformation, in what is known as the quantity-accuracy  tradeoff.
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METACOGNITIVE EFFECTS OF INITIAL QUE

In the present study, we focused on another potential
etacognitively-mediated effect of eyewitness questioning that
ay affect the quantity and/or accuracy of eyewitness reports:

nitial question difficulty. Specifically, we examined the effect
f initial question difficulty on free-report eyewitness memory
erformance via the metacognitive processes of monitoring  and
ontrol. With regard to monitoring, several studies have high-
ighted the importance of retrieval  fluency—the ease with which
nformation comes to mind when retrieving it—as a metacog-
itive cue that is used to evaluate the accuracy of the retrieved
nformation by heuristically providing the rememberer with a
ense of familiarity (e.g., Benjamin, Bjork, & Schwartz, 1998;
or reviews, see Benjamin & Bjork, 1996; Kelley & Rhodes,
002). For example, Shaw and McClure (1996) found higher
onfidence in the accuracy of items that were repeatedly ques-
ioned about than of those that were not (with no difference
n accuracy). Similarly, Bonham and González-Vallejo (2009)
ound higher confidence in answers to postevent questions after
eading a related (as opposed to a general) narrative, presumably
s a result of the retrieval fluency emanating from this additional
xposure.

In this study, we examined the role of relative rather than
bsolute retrieval fluency. Several studies that have manipulated
uency have shown that it is the discrepancy between expe-
ienced and expected levels of fluency (i.e., relative fluency),
ather than its absolute level, that is critical in influencing mem-
ry judgments and other cognitive evaluations (e.g., Whittlesea

 Leboe, 2003; Whittlesea & Williams, 1998; see also Hansen &
änke, 2008; McCabe & Balota, 2007). The significant impact

f relative fluency was attributed to the high salience of such a
eviation from what was expected, and to its role in signaling
bout environmental changes that call for a new appraisal of
he situation and may require a change of strategy (Wänke &
ansen, 2015). The contribution of relative retrieval fluency to

ubjective confidence gains further importance when consid-
ring the potential influence of subjective confidence on one’s
ontrolled behavior (e.g., Alter & Oppenheimer, 2009; Nelson &
arens, 1990). In eyewitness questioning, such influences may
e observed because people heavily base their controlled vol-
nteering decisions on their subjective confidence (Goldsmith

 Koriat, 2008). Thus, when people are confident that they
orrectly know the answer to a question, they will generally
rovide it; otherwise, they will usually respond “don’t know”
e.g., Koriat & Goldsmith, 1996).

Koriat and Goldsmith (1996) and Goldsmith and Koriat
2008) have developed a framework for studying the metacogni-
ive processes that mediate between the retrieval of information
nd actual free-report performance: Upon the retrieval of a “best-
andidate” answer, a monitoring process operates in order to
ubjectively assess its correctness (i.e., confidence). Based on
he monitoring output, a control mechanism determines whether
his answer should be reported or withheld by setting a report
riterion to which the confidence in the answer is compared. The

best-candidate” answer is volunteered if the assessed probabil-
ty correct passes the criterion; otherwise, it is withheld.

Consistent with Koriat and Goldsmith’s (1996) framework,
n effect on controlled behavior via an effect on monitoring was

o
o
m
f
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emonstrated by Hanczakowski, Pasek, Zawadzka, and Mazzoni
2013), who manipulated cue familiarity as a factor known to
ffect metacognitive monitoring at retrieval. They found that pre-
enting primed rather than unprimed cues on a recognition test
ncreased the participants’ tendency to believe that they knew
he correct answer, increased confidence for both correct and
ncorrect candidate responses, and consequently, increased the
endency to venture an answer instead of withholding it.

In the present study, we applied Koriat and Goldsmith’s
1996) framework to an eyewitness situation, in which the
ememberer is typically free to choose which information to
eport from memory (Goldsmith, Pansky, & Koriat, 2014).
ccording to the framework, given that eyewitnesses try to
rovide as much accurate information as possible, they must
ubjectively evaluate the probability that the information that
omes to mind is in fact correct—an evaluation which will
ventually affect their decision of whether or not to report it.
his evaluation might be biased by the relative retrieval fluency
euristic described above, via a metacognitive  contrast  effect
cf. Hansen & Wänke, 2008), by which the experienced ease
or difficulty) of retrieving the answer to a current question is
ased on an implicit comparison to the ease of answering the
receding questions. Namely, if answering the current question
s experienced as relatively difficult compared to the experienced
ase of answering the preceding questions, relative retrieval flu-
ncy should be quite low, resulting in fairly low confidence in
he answer, making it less likely to be volunteered under free-
eport conditions. Conversely, if answering the current question
s experienced as relatively easy compared to the experienced
ifficulty of answering the preceding questions, relative retrieval
uency should be higher, resulting in higher confidence in the
nswer. As mentioned, higher subjective confidence is more
ikely to lead to volunteering an answer, ultimately affecting
yewitness free-report memory performance.

Findings obtained by Bodner and Richardson-Champion
2007) seem to be consistent with an interpretation of a metacog-
itive contrast effect. They found higher recognition rates
nd more “remember” (rather than “know”) judgments for
edium-difficulty details from a crime film following a block

f difficult-to-retrieve details than following a block of easy-
o-retrieve details. However, because the data they report are
ombined for both old and new items, they do not speak to the
ffect of initial difficulty on actual memory performance in terms
f quantity and/or accuracy. Furthermore, as the authors cor-
ectly note (p. 725), it is not possible to determine on the basis of
heir data whether initial difficulty affected the participants’ rec-
llection of the subsequent items (i.e., memory discrimination)
r their decision-making process (i.e., response bias).

In a recent study, Pansky and Goldsmith (2014) examined the
ffects of initial question difficulty on both subjective experience
nd actual free-report memory (quantity and accuracy) perfor-
ance on a multiple-choice general-knowledge test. Using a

ariation of Koriat and Goldsmith’s (1996) research method-

logy, they demonstrated effects of initial question difficulty
n free-report performance via its effects on metacognitive
onitoring and control, alongside comparable forced-report per-

ormance. Specifically, the participants in an initially-difficult



STIO

g
t
T
w
h
a
a
d
f
t
a
i
t
u
a
n
t
q
o
(
c
o

fi
a
q
q
t
p
(
m

t
q
t
w
T
q
o

fi
c
u
W
a
t
t
t
q
w
i
r
t
i

t
p

d
o
r
r
e
a

P

t
(
a
g

M

s
c
d
d
w
n
a
r
d
q
r
d
c
t
q
t
r

P

fi
l
i
G
o
report phase, the participants were required to provide the most
accurate and precise answer that they could, based on their mem-
ory for the event they had viewed. They were asked to provide

1 This 12-minute film, called “OCTANE-96”, was prepared by students in the
METACOGNITIVE EFFECTS OF INITIAL QUE

roup were more confident in their answers to the subsequent
arget questions than the participants in an initially-easy group.
he effect of initial question difficulty on subjective confidence
as translated into an overt effect on controlled behavior, with a
igher tendency to volunteer an intermediate-difficulty answer
fter initially answering difficult questions than after initially
nswering easy questions. The effect of initial difficulty on confi-
ence, and consequently, on volunteering rate, resulted in higher
ree-report memory quantity in the initially-difficult group, such
hat a larger quantity of correct answers was freely reported
fter answering initially-difficult questions than after answer-
ng initially-easy questions. Free-report memory accuracy, or
he proportion of correct answers among those that were vol-
nteered, was not affected by initial difficulty. Finally, Pansky
nd Goldsmith showed that the estimated report criterion was
ot affected by initial difficulty, supporting the interpretation
hat the obtained differences in volunteering rate and free-report
uantity (of correct answers) stemmed primarily from an effect
f initial question difficulty on control, mediated by monitoring
i.e., subjective confidence)—an embodiment of a metacognitive
ontrast effect—rather than from a direct effect on the placement
f the report criterion.

The  Present  Study

In the present study, we examined the extent to which the
ndings of Pansky and Goldsmith (2014) would generalize to
n episodic-eyewitness memory situation entailing open-ended
uestioning. More specifically, we tested the effect of initial
uestion difficulty on eyewitnesses’ free-report memory repor-
ing of event details via the operation of monitoring and control
rocesses. Toward this aim, we used Pansky and Goldsmith’s
2014) adaptation of Koriat and Goldsmith’s (1996) research
ethodology.
One week after watching a crime film (i.e., the target event),

he participants were tested on event details using 30 open-ended
uestions: Twenty items of intermediate difficulty served as the
arget items, and ten preceding difficult- or easy-to-retrieve items
ere used to manipulate the initial level of retrieval fluency.
hus, one group of participants first answered relatively difficult
uestions before answering the target questions, whereas the
ther group first answered relatively easy questions.

After answering a question, the participants provided a con-
dence judgment assessing the likelihood that their answer was
orrect, followed by a decision whether or not they chose to vol-
nteer it (for a monetary bonus if correct and a penalty if wrong).
e expected that the initial-difficulty manipulation would not

ffect the participants’ forced-report memory performance on
he intermediate-level target questions, as there was no reason
o expect that the difficulty of previous questions should affect
he participants’ ability to retrieve the correct answer to a given
uestion (see also Pansky & Goldsmith, 2014). However, by a
ay of a metacognitive contrast effect, we expected that answer-
ng intermediate-difficulty questions would be experienced as
elatively more fluent after initially answering the difficult than
he easy questions, consequently leading to higher confidence
n the answers, and finally, to a higher tendency to volunteer

“
fi

e
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hem. This, in turn, was expected to affect free-report memory
erformance.

To verify that the explicit reporting of confidence judgments
id not bias any obtained effects of initial question difficulty,
nly half of the participants in each group were requested to
eport confidence judgments, and we examined whether this
eport condition (i.e., whether or not confidence judgments were
xplicitly solicited) interacted with initial question difficulty in
ffecting any of the dependent measures.

Methods

articipants

Eighty undergraduates from the University of Haifa par-
icipated for course credit or a payment of 60 shekels
approximately 15$US). They were randomly and equally
ssigned to each of the four initial difficulty/report condition
roups.

aterials

The target event was a film depicting a robbery of a gas
tation.1 For the compilation of the memory tests, 65 open-ended
ued-recall questions (in Hebrew) were prepared about various
etails from the film. Then, following Koriat (1995), question
ifficulty was assessed based on the proportion of participants
ho freely provided an answer to that question in a prelimi-
ary test (n  = 10): The two sets of 10 questions with the lowest
nd highest tendency to be freely answered (mean volunteering
ate = .03 and .81, respectively) were selected for the initially-
ifficult and initially-easy condition, respectively, and the 20
uestions in the center of the distribution (mean volunteering
ate = .41) were selected as the target questions of intermediate
ifficulty. Consequently, two versions of the memory test were
ompiled, each containing the same 20 intermediate-difficulty
arget questions, preceded by either the 10 difficult or the 10 easy
uestions (see Appendix), for a total of 30 consecutive ques-
ions in each version. The order within each set of questions was
andomized for each participant.

rocedure

In the first of two sessions,2 the participants viewed the
lm, followed by a 10-min non-verbal distraction task. A week

ater, in the second session, the participants answered either the
nitially-difficult or the initially-easy test version. Koriat and
oldsmith’s (1996) paradigm was applied to the memory test
n an item-by-item basis for each question. In the initial forced-
Sam Spiegel Film & Television School, Jerusalem”, and permission to use the
lm for research purposes was granted by the school.
2 Both sessions were run by a computer program developed using the E-Prime

xperiment-generating software.
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Table 1.

First, as expected, initial question difficulty did not affect
the ability to answer the intermediate-difficulty target questions,
METACOGNITIVE EFFECTS OF INITIAL QUE

 substantial (non-blank) answer to each and every question. In
he second phase, they were required to provide a confidence
udgment between 0% and 100%, reflecting the likelihood that
he answer they had provided was correct. Finally, in the free-
eport phase, the participants decided whether or not to volunteer
heir answer. Volunteering accurate responses was induced by a
oderate-incentive payoff schedule of a 1-point bonus for each

orrect volunteered answer and a 1-point penalty for each incor-
ect volunteered answer. The participants were informed that
hey would not be penalized (but neither would they receive
ny bonus) for withheld responses.3 This three-phase procedure
as repeated for each question. Within each initial-difficulty
roup, half of the participants performed this procedure without
roviding confidence judgments.

Results

Two independent judges determined the correctness of each
eported answer. An answer to a question was judged as correct
nly if it matched the answer/s provided by three research assis-
ants while they were viewing the film. The classifications made
y these two judges were identical in 97% of the cases; a third
udge determined the correctness of the controversial 3% of the
esponses. To facilitate the comparison between the proportion
orrect and the assessed probability correct (i.e., subjective con-
dence), we divided the confidence ratings by 100, converting

hem to a scale between 0 and 1.
To estimate each participant’s report criterion, we adopted

he computational procedure developed by Koriat and Goldsmith
1996). Each confidence level (between 1% and 100%) was eval-
ated as a potential report criterion by summing the number of
eported answers with an equal or higher confidence rating and
he number of withheld answers with a lower confidence rating.
he potential report criterion with the highest proportion of such

correctly predicted) report decisions was chosen as the report
riterion estimate. If a range of values yielded an equally good
t, the average of these estimates was chosen as the estimated
eport criterion.

As a manipulation check, the difficulty of the two sets of
nitial questions was compared. As expected, the proportion of
orrect responses was much lower for the questions assigned
o the initially-difficult condition (.18) than for those assigned
o the initially-easy condition (.72), t(78) = 15.10, p  < .001,

 = 3.42. The initially-difficult questions were also subjectively
xperienced as more difficult than the initially-easy questions,
ith substantially lower confidence judgments associated with

he answers to the former (.31) than with the answers to the lat-
er (.66), t(38) = 7.13, p  < .001, d  = 2.31. Finally, answers to the
nitially-difficult questions were less likely to be freely volun-
eered (.25) than answers to the initially-easy questions (.66),

(78) = 8.35, p  < .001, d  = 1.89.

Next, we examined the response time of providing an answer
s an independent measure of fluency. Because this response

3 Upon completion of the entire experiment, the points were calculated and
ranslated to monetary bonuses, with each bonus point worth one shekel (approx-
mately .25$US).

t
b
a
a
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ime reflected both the time required to retrieve the answer and
he time required to type it in the response window, we first com-
ared the mean response length (in characters) between the two
ets of initial questions to see whether this factor would have
o be controlled for. Indeed, the responses to the initially-easy
uestions were lengthier (11.92 characters), on average, than the
esponses to the initially-difficult questions (8.04 characters),
(78) = 4.49, p  < .001, d  = 1.02. When controlling for this differ-
nce by entering response length as a covariate, shorter response
imes were found for the initially-easy questions (21.73 s)
han for the initially-difficult questions (26.65 s), F(1,75) = 4.52,

 = .037, η2
p =  .057, confirming that the former were processed

ore fluently, as could be expected. Regarding the intermediate-
ifficulty target questions, although the response times were
omewhat shorter in the initially-difficult group (14.05 s) than
n the initially-easy group (15.79 s), the difference in absolute
uency was not significant, F(1,76) = 2.05, p  = .157, η2

p =  .026.
owever, the difference in response times between the target
uestions and the initial questions (again, with initial response
ength serving as a covariate) was significantly larger in the
nitially-difficult group (−11.61 s) than in the initially-easy
roup (−6.94 s), F(1,75) = 4.52, p = .037, η2

p =  .057, consis-
ent with our prediction of higher relative fluency in answering
ntermediate-difficulty questions after answering initially-
ifficult questions than after answering initially-easy questions.4

To test the effect of initial question difficulty on subsequent
esponding to the intermediate-difficulty target questions, an
NOVA was conducted on each of the dependent measures:

1) forced-report proportion correct, (2) confidence, (3) volun-
eering rate (irrespective of accuracy), (4) free-report memory
uantity—the proportion of target items that were correctly
nd freely reported, and (5) free-report memory accuracy—the
roportion of correct answers among those that were freely
eported. Initial question difficulty and report condition (whether
r not confidence judgments were solicited) served as indepen-
ent variables. As report condition did not interact with initial
ifficulty in any of the analyses, the data for the two report condi-
ions were pooled. Despite our instruction to provide substantial
nswers to all of the questions in the forced-report phase, 7.6%
f the responses to the target questions in the initially-difficult
roup and 8.1% of those in the initially-easy group were “don’t
emember” responses, t(78) = .16, p = .875, d  = 0.04. As the same
attern of results was found whether or not these “don’t remem-
er” responses were included in the analyses, the reported results
re based on the entire set of responses. The means and standard
eviations of the dependent measures, calculated for the tar-
et questions in each initial-difficulty group, are presented in
4 One should note that these differences between the response times to the
arget questions and the response times to the initial questions were negative in
oth groups due to a general reduction in response times from trial to trial, prob-
bly reflecting the participants’ increasing familiarity with the task of retrieving
nswers and typing them.



METACOGNITIVE EFFECTS OF INITIAL QUESTION DIFFICULTY ON EYEWITNESS MEMORY 163

Table 1
Performance Measures and Metacognitive Indices for the Intermediate-Difficulty Target Questions, Following an Initial Set of Easy Versus Difficult Questions.
Standard Deviations Appear in Parentheses

Initial difficulty Forced-report
proportion correct

Confidence Volunteering rate Free-report
memory quantity

Free-report
memory accuracy

Report criterion
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Easy .39 (.11) .44 (.14) .37 (.20) 

Difficult .41 (.11) .51 (.21) .51 (.26) 

ith comparable forced-report proportion correct for the par-
icipants who had initially answered difficult questions (.41)
nd for those who had initially answered easy questions (.39),
(1,76) = 0.45, p = .503, η2

p =  .006.
Second, as predicted, the subjective confidence associated

ith the answers was higher for the initially-difficult group
.51) than for the initially-easy group (.44), but this difference
as not statistically significant, t(38) = 1.27, p  = .213, d  = 0.41.
onetheless, the volunteering rate for the target questions was

ubstantially higher after initially answering difficult ques-
ions (.51) than after initially answering easy questions (.37),
(1,76) = 7.02, p = .010, η2

p =  .085. Furthermore, we observed
o significant difference in the estimated report criterion
etween the initially-difficult group (.57) and the initially-easy
roup (.62), t(38) = 0.64, p  = .527, d = 0.21 (fit rate: 94%), sug-
esting that the effect of initial difficulty on volunteering rate
as not mediated by report criterion. Following Pansky and
oldsmith (2014), we examined whether the effect of initial
uestion difficulty on confidence might have been expressed in
erms of the proportion of answers accompanied by medium-
o-high confidence judgments, presumably constituting those
nswers that the participants actually considered as plausible
andidates for volunteering. We defined medium-to-high con-
dence answers as those with an assessed probability correct
igher than one standard deviation below the mean estimated
eport criterion (assessed probability correct >.36). Consistent
ith the predicted effect of initial question difficulty on sub-

ective confidence, and, in turn, with its observed effect on
olunteering rate, the proportion of medium-to-high confidence
nswers was substantially higher in the initially-difficult group
.66) than in the initially-easy group (.51), t(38) = 1.96, p  = .029,

 = 0.63 (one-tailed).
Third, we examined the extent to which the effect of initial

uestion difficulty on confidence, and consequently on volun-
eering rate, also affected free-report memory performance for
he target questions. Indeed, initial question difficulty affected
he quantity of freely-reported correct information: The propor-
ion of correct volunteered answers (out of the total number
f questions) was higher for the initially-difficult group (.28)
han for the initially-easy group (.21), F(1,76) = 7.41, p  = .008,
2
p =  .089. However, free-report accuracy was not affected by
nitial question difficulty, with identical proportions of correct
nswers out of the total number of volunteered answers in the
wo groups (.60), F(1,76) = 0.00, p = .966, η2

p =  .000.
How can we account for the finding that the lower free-report
uantity in the initially-easy group was not accompanied by
igher free-report accuracy, as would be expected according to
he Koriat and Goldsmith (1996) model? One possibility could

i
a
i
(

.21 (.10) .60 (.27) .62 (.25)

.28 (.13) .60 (.20) .57 (.22)

e that this was a result of an (unexpected) poorer ability to dis-
riminate between correct and incorrect answers in the initially-
asy group than in the initially-difficult group (i.e., lower
onitoring resolution in the former group). However, this was

ot the case, as subjective confidence was significantly higher for
orrect answers (0.61) than for incorrect answers (0.38) across
oth groups, F(1,38) = 62.00, p  < .001, η2

p =  .620, and this dif-
erence in confidence (i.e., discrimination index; Schraw, 2009)
as comparable for the initially-difficult group (0.23) and the

nitially-easy group (0.22), F(1,38) = .06, p  = .803, η2
p =  .002,

s would be expected. Another possibility is that the lack of
ain in accuracy in the face of the decreased memory quantity
f the initially-easy group was due to deficient monitoring in the
edium-confidence range, around the report criterion, constitut-

ng those answers that the participants considered as plausible
but not definite) candidates for volunteering. We defined
edium-confidence answers as those with confidence ranging

etween .50 and .80, based on the data indicating that only a
mall minority (10%) of the answers with confidence lower than
50 and nearly all (95%) of the answers with confidence higher
han .80 were volunteered by the participants in both groups [the
roup differences were non-significant, t(37) = 0.49, p = .628,

 = 0.16, and t(37) = 0.46, p  = .648, d  = 0.15, respectively]. An
xamination of the monitoring resolution in the medium-
onfidence range revealed that the confidence judgments in this
ange did not significantly discriminate between correct answers
0.63) and incorrect answers (0.60), F(1,33) = 2.08, p  = .158,
2
p =  .059, with a non-significant interaction with group,

(1,33) = .651, p  = .425, η2
p =  .019. According to the Koriat and

oldsmith framework, when “resolution is completely lacking,
he exercise of control could simply reduce quantity performance
ith no gain in accuracy at all” (Koriat & Goldsmith, 1996,
. 508). It is possible that due to this deficient monitoring, the
olunteering of fewer answers by the participants in the initially-
asy group than by those in the initially-difficult group merely
educed memory quantity without increasing accuracy.

As shown in Figure 1, the option of free-report allowed both
nitial-difficulty groups to achieve comparable and significant
ains in accuracy (of .20, on average) relative to the forced-
eport condition, F(1,78) = 73.52, p  < .001, η2

p =  .485, with a
on-significant interaction between report option (forced, free)
nd initial difficulty, F(1,78) = 0.11, p  = .738, η2

p =  .001. How-
ver, as also shown in Figure 1, the gain in accuracy with the
xercise of free-report came at a cost in the quantity of correct

2
nformation, F(1,78) = 180.75, p  < .001, ηp =  .699, evidencing
 quantity–accuracy tradeoff. This cost was smaller for the
nitially-difficult group (.13) than for the initially-easy group
.19), with a significant interaction between report option and
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Figure 1. Memory quantity (QTY: the proportion of questions that were
answered correctly) and memory accuracy (ACC: the proportion of reported
answers that were correct) under forced versus free memory reporting, following
an initial set of easy versus difficult questions. Note that quantity and accu-
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Koriat and Goldsmith’s (1996) framework, the exercise of con-
acy measures can be distinguished operationally only under conditions of free
eport, whereas these measures are operationally equivalent under forced-report
onditions, in which all questions must be answered.

nitial difficulty, F(1,78) = 5.06, p = .027, η2
p =  .061. That is,

he initially-difficult group exhibited a milder quantity-accuracy
radeoff than did the initially-easy group.

Discussion

In the present study, we attempted to illuminate the manner
n which relative retrieval fluency may be translated, via the
peration of monitoring and control processes, into an explicit
ffect on controlled behavior—the decision of whether or not
o provide an answer to a question, thereby affecting free-report

emory performance. Toward this end, we manipulated the dif-
culty of the initial questions in an open-ended questionnaire
bout a crime film.

To summarize our major findings, the proportion of medium-
o-high confidence answers (i.e., answers that were likely to be
onsidered as plausible candidates for volunteering) was higher
fter initially answering difficult questions than after answering
asy questions. Consequently, compared to the participants in
he initially-easy group, the participants in the initially-difficult
roup volunteered a larger proportion of their answers to the
arget questions under free-report conditions. Finally, the effect
f initial question difficulty on volunteering rate, via its effect
n confidence, also affected free-report memory quantity, with a
arger quantity of correct freely-reported answers in the initially-
ifficult than in the initially-easy group.

ffects  of  relative  retrieval  fluency  on  subjective  experience
nd on  behavior
In contrast to previous studies that have highlighted the
ffects of absolute retrieval fluency on subjective confidence
e.g., Bonham & González-Vallejo, 2009; Shaw & McClure,
996), the present study was focused on the effects of relative

t
w
c
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etrieval fluency on subjective confidence, and, consequently,
n behavior. First, we validated our assumption that answering
he medium-difficulty questions would be relatively more fluent
fter initially answering difficult questions than after answering
asy questions. Using response times as a measure of fluency,
e confirmed that, although absolute fluency in answering the

arget questions was comparable regardless of the difficulty of
he initial questions, relative fluency (estimated as the differ-
nce between the response times to the target questions and
hose to the initial questions) was higher when answering the
arget questions after initially answering difficult questions than
fter initially answering easy questions. Second, replicating the
ndings of Pansky and Goldsmith (2014), we found that initial
uestion difficulty, via its effect on relative fluency, affected sub-
ective confidence: More answers to the target questions were
ccompanied by medium-to-high confidence judgments in the
nitially-difficult group than in the initially-easy group. These
ndings are consistent with studies that have shown that the dis-
repancy between experienced and expected levels of fluency
i.e., relative fluency) is critical in influencing memory judg-
ents and other cognitive evaluations (e.g., Hansen & Wänke,

008; McCabe & Balota, 2007; Whittlesea & Leboe, 2003;
hittlesea & Williams, 1998).
Finally, the effect of initial difficulty on relative fluency and

onfidence also translated into an effect on one’s controlled
ehavior, in terms of a larger tendency to freely report answers
fter initially answering difficult questions, as in Pansky and
oldsmith’s (2014) study. This finding is consistent with sev-

ral theoretical approaches (e.g., Alter & Oppenheimer, 2009;
elson & Narens, 1990), and, importantly, with Koriat and
oldsmith’s (1996) and Goldsmith and Koriat (2008) model of

he strategic regulation of memory accuracy, and the empirical
ndings supporting it. A similar effect on controlled behavior via
n effect on monitoring was also demonstrated by Hanczakowski
t al. (2013), who found a stronger feeling of knowing the correct
nswers to test questions when the presented cues were previ-
usly primed, eventually resulting in a higher tendency to freely
eport such answers.

In terms of free-report memory performance, the higher
olunteering rate in our initially-difficult group resulted in
igher free-report memory quantity, compared to that of the
nitially-easy group. According to Koriat and Goldsmith’s
1996) framework, given the comparable forced-report propor-
ion correct, monitoring effectiveness, and report criterion in
he two groups, this higher free-report quantity in the initially-
ifficult group would have been expected to come at a cost in
ccuracy. However, free-report accuracy was identical in the two
roups. We attempted to account for this finding by examin-
ng the monitoring resolution in the medium-confidence range,
round the report criterion, constituting those answers that the
articipants considered as plausible (but not definite) candi-
ates for volunteering. Interestingly, monitoring resolution in
his range was completely lacking, in which case, according to
rol would be expected to merely reduce quantity performance
ith no gain in accuracy. Thus, the deficient monitoring in the

ritical range of medium-confidence answers could have been



STIO

r
v
r
i

T

a
n
f
c
c
A
o
c
W
e
o
e
t
(
r
t
f

o
o
e
t
t
b
t
i
i
t
s
q
t
h
c
t
a
i

t
R
d
c
d
t
e
o
a

q
h

n
u
a
t
s
r
w
i
i
t
r
t
d
c
i
i
m
c
2

E

w
f
w
n
t
o
m
C
m
m
r
r
fi
f
w
f
i
d
a
o
c
i
s
c
p
c
a

b
t

METACOGNITIVE EFFECTS OF INITIAL QUE

esponsible for the obtained pattern of findings that the lower
olunteering rate in the initially-easy group merely reduced free-
eport quantity, compared to the initially-difficult group, without
mproving accuracy.

he  metacognitive-contrast  account

In this study, we examined the generalizability of Pansky
nd Goldsmith’s (2014) results to the domain of eyewit-
ess memory entailing open-ended questioning. Their findings
or general-knowledge questions supported the metacognitive-
ontrast interpretation of the effect of initial difficulty on
onfidence, volunteering rate, and free-report performance.
ccording to their account of these effects, the experienced ease
f retrieving the answers to the target questions was implicitly
ompared with the ease of answering the preceding questions:

hen attempts to answer the current questions were experi-
nced as relatively easy compared to the experienced difficulty
f answering the initial questions, higher relative fluency was
xperienced, resulting in higher confidence in the answers to
he target questions. In accordance with Koriat and Goldsmith’s
1996) model, these higher levels of subjective confidence in the
etrieved answers (via retrieval fluency), in turn, increased the
endency to volunteer them, thereby increasing the quantity of
reely-reported correct information.

Clearly, our findings for eyewitness memory resemble those
btained by Pansky and Goldsmith (2014) for semantic mem-
ry, and, in fact, completely parallel those found in their second
xperiment. We also replicated their finding that the report cri-
erion was unaffected by initial question difficulty, supporting
he interpretation by which the obtained differences between
oth difficulty groups in volunteering rate and free-report quan-
ity (of correct answers) stemmed primarily from an effect of
nitial question difficulty on control that was mediated by mon-
toring (i.e., confidence). Thus, collectively, the results of the
wo studies provide support for a metacognitive contrast effect,
uch that when preceded by a set of difficult rather than easy
uestions, answering the intermediate-difficulty target ques-
ions was experienced as relatively more fluent, resulting in a
igher proportion of medium-to-high confidence answers, and
onsequently, in a higher tendency to volunteer the answers
o the target questions. Finally, such metacognitive monitoring
nd control processes affected free-report memory performance
ndependently of forced-report performance.

Additional findings that may be interpreted as suppor-
ing a metacognitive contrast effect are those of Bodner and
ichardson-Champion (2007), demonstrating that medium-
ifficulty details from a crime film were more likely to be
lassified as “remembered” (versus “known”) when tested after
ifficult-to-retrieve than after easy-to-retrieve details. Actually,
he findings obtained in the present study can be seen as an
xtension of theirs, with the additional examination of the effects
f initial question difficulty on free-report quantity (of correct

nswers) and free-report accuracy.

Importantly, the higher volunteering rate and free-report
uantity of correct answers that we found after the participants
ad first answered difficult questions were obtained whether or

t
w
t
(
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ot confidence judgments were explicitly solicited. This enables
s to rule out a demand characteristic interpretation that would
ttribute our results to an artificially high correlation between
he reported confidence judgments and the volunteering deci-
ion. Nevertheless, one could claim that the higher volunteering
ate obtained within the initially-difficult group was a way by
hich this group’s participants could compensate for volunteer-

ng fewer answers in the initial stage. An alternative explanation
s that, due to the greater difficulty of the initially-difficult ques-
ions, the participants in that group may have set a more liberal
eport criterion to begin with, which remained stable even after
he questions became easier. Although the lack of a significant
ifference between the two initial-difficulty groups in the report
riterion used for the intermediate-difficulty items seems to be
nconsistent with these two alternative accounts of our findings,
t is nonetheless possible that the confidence ratings used to esti-

ate the report criterion might themselves have been biased by
riterion placement (see Higham, Zawadzka, & Hanczakowski,
016).

ffects  of  relative  difficulty

In the present study, the relative difficulty of the questions
as manipulated in a blocked design. An interesting question

or future research is whether item-by-item changes in difficulty
ould also affect free-report memory performance via metacog-
itive processes of monitoring and control. Previous studies
hat examined the effect of item-by-item changes in difficulty
n subjective ratings of performance have yielded a somewhat
ixed pattern of results. For example, Bodner and Richardson-
hampion (2007) found that intermediate-difficulty details were
ore likely to be classified as “remembered” when they were
ixed with difficult-to-remember details than with easy-to-

emember details, suggesting that the subjective experience of
emembering can be influenced by item-by-item changes in dif-
culty. On the other hand, Weinstein and Roediger (2010, 2012)
ound that the order of questions on a general-knowledge test
ith regard to question difficulty—whether randomized, sorted

rom the easiest to the hardest, or vice versa—did not affect
tem-by-item confidence ratings. It is possible that changes in
ifficulty did not affect the item-by-item judgments in Weinstein
nd Roediger’s (2010, 2012) studies due to the gradual nature
f the changes in difficulty there, in contrast to the sharper
hanges in difficulty that were found to affect the item-by-
tem judgments in Bodner and Richardson-Champion’s (2007)
tudy. Based on these findings, item-by-item changes in diffi-
ulty may be expected to have an effect on free-report memory
erformance, via their effect on metacognitive monitoring and
ontrol processes (Koriat & Goldsmith, 1996), if these changes
re sufficiently substantial to yield a contrast effect.

Nonetheless, the order of questions on a memory test has
een consistently shown to affect retrospective global  evalua-
ions of performance: Irrespective of their actual performance,

est-takers believed they had answered more questions correctly
hen the questions were sorted from the easiest to the hardest

han when randomized or sorted from the hardest to the easiest
e.g., Jackson & Greene, 2014; Weinstein & Roediger, 2010,
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012). These findings were taken to support the notion that ini-
ial impressions of difficulty anchor or predominate in overall
erception of test difficulty. In a similar vein, answering an ini-
ial set of easy or difficult questions in the present study may
ave anchored the expected level of difficulty for the remainder
f the test, an expectation that may have served as the basis for
he observed contrast effects.

Practical  Application

From an applied perspective, our results emphasize the
mportance of taking into account potential contrast effects
hen developing eyewitness questioning procedures. The
resent findings suggest that the amount and/or accuracy of
nformation that is freely reported by an eyewitness in the
ourse of an interview can be affected by the difficulty of the
receding questions. More specifically, preceding questions
bout a witnessed event by relatively difficult as opposed to
elatively easy questions can be expected to yield more (correct)
nformation from the eyewitness. In the present study (see also
ansky & Goldsmith, 2014), the increase in free-report memory
uantity after answering difficult questions came at no cost in
ccuracy. However, more research is needed to establish to what
xtent, and under which conditions, this particular outcome is
haracteristic of eyewitness questioning situations.

More generally, the present findings contribute to the under-
tanding of the many factors that can affect the completeness
nd reliability of eyewitness memory reports. In addition to
arious aspects of eyewitness interviewing that have been
hown to influence free-report eyewitness memory perfor-
ance via cognitively-mediated effects (e.g., Fisher et al., 2011;
oftus & Zanni, 1975), the present study demonstrates the
etacognitively-mediated effects of initial question difficulty.
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