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Abstract

Though tip-of-the-tongue (TOT) states are traditionally viewed as instances of retrieval failure, some suggest that
they are a unique form of retrieval success. The state indicates the presence of something  relevant in memory as
opposed to nothing. TOTs potentially present an opportunity to indicate that more knowledge is present than is
currently accessible, which might have relevance for how tests are designed. The present study investigated this.
During TOT states, participants were more likely to risk requesting a later multiple-choice set of potential answers
when a point loss penalty for wrong answers would occur; they were also more likely to actually choose the correct
multiple-choice answer. A test designed for differential point gain or loss through strategic use of TOT states during
word generation failure resulted in a point gain advantage compared to standard multiple-choice type testing. This
pattern presents a proof of concept relevant to designing adaptive tests.

General  Audience  Summary
A word on the tip of the tongue feels right on the verge of retrieval. Though people tend to view the tip-of-the-
tongue (TOT) state as a frustrating form of memory failure, it may actually be better viewed as a unique form
of memory success. After all, the state indicates the presence of something  relevant in memory as opposed
to nothing at all. In this way, a TOT state provides a person with a clue or a hint in the continued hunt for
information. Thus, a TOT state may present an opportunity for a person to indicate that more knowledge is
present in the knowledge-base than is currently readily accessible, which might have relevance for how tests
are designed to assess student knowledge. The present study investigated the potential for TOT states to serve

ledge
y were more likely to take the risk of guessing on a later
be imposed (loss of points for wrong answers), but they
Moreover, having the ability to choose when to attempt

ng the ability to choose in terms of scoring. This pattern
presents a proof of concept for designing adaptive electronic tests that can allow a test-taker to demonstrate
various levels of knowledge, including knowledge that might be present but momentarily inaccessible.
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Introduction

he  Tip-of-the-Tongue  Phenomenon

The tip-of-the-tongue (TOT) state—the feeling of being on
he verge of retrieving a momentarily inaccessible word from

emory—has traditionally been viewed as reflecting an instance
f retrieval failure (e.g., Brown, 1991, 2012; Schwartz, 2002).
owever, TOT states could be viewed as a unique form of

etrieval success (Brown, 2012; Cleary, 2017, 2019; Gollan &
rown, 2006). For example, Cleary (2019) suggested that TOTs

ndicate the presence of something  in memory, as opposed to
othing at all. In fact, recent research distinguishes between the
etacognitive state of “I don’t remember” versus that of “I don’t

now” (Coane & Umanath, 2019).
The view that TOTs are a form of retrieval success builds

n the fact that many TOT theories assume that TOT states
esult when the first of a two-step process of word retrieval suc-
eeds but the second step fails. For example, in the Transmission
eficit Model, the TOT state results when lexical or semantic

epresentations have received some degree of activation, but that
ctivation did not spread sufficiently to the phonological repre-
entations needed to achieve production of the word (e.g., Burke

 Shafto, 2004; Burke, MacKay, Worthley, & Wade, 1991;
acKay & Burke, 1990). Although there is a failure at one

evel, at another level, there is some access. The first stage of
arget access was successfully completed but the second stage
ailed.

Though the question of whether TOT states are best viewed
s instances of retrieval success versus failure continues to be a
atter of theoretical debate, the issue itself raises the interesting

ossibility that a TOT state, rather than being a source of frustra-
ion in test-taking situations, instead presents an opportunity if
ermitted to be applied strategically. The present study examined
he potential for a metacognitive sense during word generation
ailure to be used to indicate the presence of knowledge that
ould otherwise go undetected.

trategic  Test-Taking

Strategic test-taking based on awareness of one’s own knowl-
dge or lack of knowledge has precedent in what is known as
he guessing penalty. In the former version of the SAT test, no
oints were deducted for answers left blank but a fraction of a
oint was deducted for incorrect answers. If test-takers feel that
hey do not know the answer at all, the best strategy is to leave
hat item blank. Although the SAT no longer scores tests in this
ay, it is an approach still in use among instructors. For exam-
le, at Colorado State University, in a computer science course,
S 533 (Compilers for High Performance Program Generation),

tudents are instructed that they will gain one point per correct
nswer on the test, they will lose zero points for answers left
lank, but will lose a half of a point for answers that are incor-
ect. Such testing methods encourage students to be strategic in
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
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heir decisions about whether or not to answer, and to rely on
heir metacognitive awareness of the extent of their knowledge
r lack thereof. Indeed, research suggests that people are able to
trategically decide when to provide or omit responses to ques-
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ions as a way to improve their performance on tests (e.g., Koriat
 Goldsmith, 1996). Thus, strategic test-taking involving poten-

ial risk has precedent. The present study explores the novel idea
hat in a test that separates instances of word generation success
rom instances of word generation failure, TOT states might be
seful for strategically making decisions about when to take a
isk in a testing situation.

Prior guessing penalty methods have not considered the full
ange of levels of access to knowledge that may be present in the
est-taker’s knowledge-base. First, a multiple-choice test does
ot give test-takers an opportunity to generate the answer on their
wn through recall. Second, having the target answer present
mong the multiple-choice answer options likely leaves little
pportunity for a TOT state to occur (as the TOT should not
appen if the target word is shown).

ncorporating  Relevant  Principles  of  the  TOT  Phenomenon
nto a Test-Taking  Scenario

The TOT state is a classic example of metacognitive aware-
ess of the presence of knowledge that cannot currently be
ccessed. We sought to investigate whether TOT states could
otentially be used (strategically or inadvertently) as a metacog-
itive means of making decisions about how to proceed in an
daptive test-taking situation when the answer does not come to
ind. Specifically, would the presence versus the absence of a
OT state be useful as a basis for deciding whether to take a risk
y requesting to see a list of multiple-choice options following
n initial inability to answer a question? This form of adap-
ive test-taking situation enables a finer differentiation among
arying levels of knowledge (e.g., high access through recall,
ntermediate access through TOTs, and no access) than standard
esting formats.

The proof of concept presented here incorporates two general
rinciples of the TOT phenomenon that have been reported in
he TOT literature. First, people are more likely to recognize
he target answer if presented with it following the TOT state.
econd, TOT states can be biasing when it comes to making
ecisions.

Increased likelihood  of  later  target  recognition.  When a
arget recognition test follows an initial retrieval attempt, target
ecognition rates are higher for targets that had elicited reported
OT states (e.g., Schwartz, 2002, Table 3.2, p. 54). For example,
ozlowski (1977) reported target recognition rates of 73% for

argets that had elicited TOT reports compared to 46% for targets
hat had not. A similar pattern has been consistently found across
tudies (Schwartz, 1998; Schwartz, Travis, Castro, & Smith,
000; Schwartz & Smith, 1997; Smith, Balfour, & Brown, 1994).

Electronic test-taking situations can potentially be adapted
o account for the finding that TOT states are predictive of a
ater ability to recognize the target word. First, the test-taker
an attempt to provide the answer to the question on the test
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

y typing in the word. If unsuccessful, the test-taker can decide
hether to risk losing partial points in pursuit of potentially
aining partial points by choosing whether to be presented with

 set of multiple-choice options. This set-up could enable a test-

https://doi.org/10.1016/j.jarmac.2020.08.013
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aker to display knowledge that might be present in the form of
 TOT state but that would otherwise go undetected.

The TOT  state  bias  in  decision-making.  Additionally, TOT
tates are themselves biasing when it comes to decision-making
ertaining to the unretrieved target information (e.g., Cleary,
019; Cleary & Claxton, 2015). For example, Cleary (2019)
ound that participants judged the unretrieved target word to be
ore likely to have positive attributes, and to have previously

een associated with a higher value number during TOT than
on-TOT states. Also, when participants experienced TOT states
or pictured celebrities whose names could not be retrieved,
hose pictured celebrities were judged as more likely to be ethi-
al. Cleary (2019) likened this TOT positivity bias to the warm
low heuristic (Monin, 2003) and suggested that TOT states
ight be accompanied by somewhat of a warm glow—a warm

low that may influence judgments or decisions.
More recently, Cleary, Huebert, and McNeely-White (2020)

ound a greater inclination toward risk-taking during reported
OTs. This points toward the likelihood that TOT states will bias
articipants toward an inclination to take a guess on a subsequent
ultiple-choice set in a test-taking situation in which doing so

nvolves risk. In further support of this hypothesis, Metcalfe,
chwartz, and Bloom (2017) found that TOT states increased
articipants’ curiosity such that participants were more inclined
o want to use limited experimental resources to find out the
arget answer when in a TOT state than when not. Based on
hat is known about the TOT bias, we hypothesize that being in

 TOT state will bias test-takers toward being inclined to want
o take the point risk with the multiple-choice options.

he  Present  Study:  A  Proof  of  Concept

In the present study, we sought to demonstrate, as a proof
f concept, that (a) TOT states would bias people toward being
nclined to guess in a risk-involved testing situation, and (b) TOT
tates would predict later recognition success on the multiple-
hoice test, demonstrating a potentially useful feature of TOT
tates in a real-world context. We further sought to demonstrate
hat, compared to a standard multiple-choice test-taking situ-
tion, test-takers achieve higher scores overall with a strategic
est-taking design that is based on the potential use of TOT states.
n both experiments reported here, our sample-sizes were deter-
ined by a cut-off date. Each week, we estimated how many

articipants were likely to sign up for and show up to the experi-
ent. Based on that estimate, we set a cut-off date to stop running

n experiment and switch to another. Based on prior studies of
OT biases (e.g., Cleary, 2019; Cleary & Claxton, 2015; Cleary
t al., 2020), we aimed to run approximately 50 participants per
etween-subjects condition of each experiment.

Experiment  1

Experiment 1 aimed to examine if TOT states would bias
eople toward feeling more inclined to guess when guessing
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
https://doi.org/10.1016/j.jarmac.2020.08.013

nvolves risk, and if TOT states would predict later recognition
f the target answer on a multiple-choice test. To assess whether
OT states were indeed associated with higher accuracy on the
ubsequent multiple-choice test, we asked participants to choose
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ne of the multiple-choice options on every trial, regardless of
heir rated inclination to take the guess. In Experiment 1, we also
xamined whether continual reminding of the risks involved in
hoosing to guess might mitigate any TOT bias toward doing so.
oward this end, participants were randomly assigned to either
eceive a reminder on every trial of the risks of guessing, or to
eceive no trial-by-trial reminder.

ethod

Participants.  One hundred and two undergraduates from
olorado State University participated in the study in exchange

or either class credit in a psychology course or for payment of
10.00. Participants were fluent English speakers.

Materials.  Stimuli were 100 general knowledge questions
nd their target answers taken from the Tauber, Dunlosky,
awson, Rhodes, and Sitzman (2013)updated set of norms,
hich were updated from the original Nelson and Narens (1980)
orms. Along with the general knowledge questions, multiple-
hoice answer sets were created such that there were three
istractors to accompany every target answer (allowing for a
et of four multiple-choice options per general knowledge ques-
ion). Distractors were selected to be plausible or similar to the
arget.

Two versions of the experiment were created using E-Prime
.0 software and participants were randomly assigned to one of
hem. One version was the reminder  condition, in which partic-
pants were reminded on each trial of the risks of guessing (loss
f a quarter point if wrong and gain of a whole point if correct).
he other version was theno  reminder  condition, in which par-

icipants were not given a reminder of the risks on each trial
they only received the initial instructions at the start of the
xperiment, which were the same across both between-subjects
onditions).

Procedure. After providing informed consent, participants
ere randomly assigned to one of the two versions of the

xperiment. Once assigned, before beginning the experiment,
he participants were informed that they would be completing

 memory experiment. Participants were instructed that they
ould be presented with a series of general knowledge questions
ne at a time, and if they could think of the answer to the ques-
ion when it was presented, they should type that answer into the
ialog box when prompted. They were then told that if they had
ot gotten the answer correct (or mistyped or misspelled it), they
ould be asked if they were in a tip-of-the-tongue state for the

nswer. A tip-of-the-tongue state was defined as in prior research
e.g., Cleary, 2006, 2019; Cleary & Claxton, 2015; Schwartz,
001) as “You feel as if it is possible that you could recall the
arget answer, and you feel as if its recall is imminent. It’s as if
he answer is on the tip of your tongue, about to be recalled, but
ou simply cannot think of the word at the moment.”

Participants were then told that after indicating if a tip-of-
he-tongue state was present or absent, they would be asked
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

o rate their inclination to guess the answer on a subsequent
ultiple-choice test using a scale of 0 (definitely  not  inclined  to

uess) to 10 (definitely  inclined  to guess). Participants in both the
o-reminder and the reminder conditions were given the same

https://doi.org/10.1016/j.jarmac.2020.08.013
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nstructions at the outset. They were told that guessing carries
isk—specifically, that guessing correctly would gain them one
oint, and guessing incorrectly would lose them 0.25 points.
ll participants were given the instructions at the start of the

xperiment, “Finally, you will be provided with a set of 4 pos-
ible multiple-choice answers and asked to choose the correct
ne. Here, you should guess even if you rated yourself as not
eing inclined to guess. This is so that we can assess how well
eople’s inclinations match up with their likelihood of gaining
ersus losing points.”

During the general knowledge test itself, the 100 general
nowledge questions were randomly ordered. The series of
rompts that followed the appearance of each question on the
creen are depicted in Figure 1. When a given question appeared
n the screen, participants were given the opportunity to provide
he answer, if possible, by typing the answer into a dialog box that
ppeared in the center of the screen beneath the question, then
ressing ENTER. If participants could not think of the answer,
hey were instructed to simply press ENTER. After attempting
o answer the question, the participants were then asked if they
ere experiencing a tip-of-the-tongue (TOT) state for the answer
y pressing 1 for “Yes, I am experiencing a TOT,” or 2 for “No,

 am not experiencing a TOT.”
After indicating the presence or absence of a TOT state, the

articipants were then prompted to indicate their inclination to
ake a guess on the answer if subsequently presented with a set of

ultiple-choice options. They were to indicate this inclination
y providing a rating between 0 (definitely  not  inclined  to  guess)
nd 10 (definitely  inclined  to  guess). In the Reminder condition,
articipants had the reminder of “If correct +1 point; If wrong
.25 points; Not guessing = no gain/no loss” appear as part of

he dialogue box when rating their inclination to guess. In the
o-reminder condition of the experiment, there was no reminder
iven to participants of the nature of the point deduction or gain.

After rating their inclination to guess, if the answer had been
nidentified (or typed in wrong, misspelled, or in lowercase),
articipants were then asked for any available partial informa-
ion about the word (e.g., the first letter of the word, its sound).
articipants were then given a second chance to identify the
ord if they had not done so before on the first try.
Finally, the participants were provided with a set of four

ultiple-choice options and were asked to attempt to select the
orrect answer to the general knowledge question. They were
equired to select an answer on every trial, even if they had
etrieved the answer earlier or rated themselves as feeling unin-
lined to take a guess, per the instructions given at the start of
he experiment.

esults

In addition to analyzing the data using traditional null hypoth-
sis significance testing (NHST), we also report Bayes factors,
s this allows for us to assess whether evidence favors the null
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
https://doi.org/10.1016/j.jarmac.2020.08.013

ypothesis as opposed to simply failing to reject it (Kruschke,
013). Therefore, alongside the NHST statistics, we report
ayes factors (BFs) and use the classification scheme presented

n Wagenmakers, Wetzels, Borsboom, and van der Maas (2007)
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i
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o interpret the strength of the evidence. All Bayes factors were
omputed using JASP and the JZS prior, as it requires the fewest
rior assumptions about the range of the true effect size (Rouder,
peckman, Sun, Morey, & Iverson, 2009).

Answer identification  rates.  Participants successfully
nswered an average proportion of .33 (SD  = .16) of the ques-
ions on the initial free recall test (misspelled and mis-capitalized
nswers were included here after manual coding), including
uccessful identifications that occurred on either the first or sec-
nd chance. This average is similar to that found in prior TOT
esearch (e.g., Cleary, 2019). There were no differences in the
ate of answering successfully for participants in the reminder
ondition (M  = .31, SD  = .13) versus in the no-reminder condi-
ion (M  = .34, SD  = .18), t(88.47) = -.99, SE  = .03, p  = .33, BF01 =
.08. (This test violated Levene’s test for equal variances; hence
he degrees of freedom.) When failing to produce the correct
nswer during the first chance, participants successfully identi-
ed the answer on the second chance an average of 1.34 trials
SD = 1.85) in the no-reminder condition and an average of 2.33
rials (SD  = 5.24) in the reminder condition. Participants suc-
essfully identified partial target information on an average of
.92 trials (SD  = 2.16) in the no-reminder condition and an aver-
ge of 2.29 trials (SD  = 3.10) in the reminder condition; these are
onsistent with the rates reported in prior research (e.g., Cleary,
006, 2017, 2019; Cleary & Claxton, 2015). Due to the low
evels of second chance answering and partial attribute iden-
ification and the potential for floor effects, coupled with the
act that these were peripheral to our aims, we refrained from
tatistically analyzing these across conditions.

TOT  rates.  Among questions for which the answer was unre-
rieved on both the first and second attempt, participants reported

 TOT state an average of 18.62 times (SD  = 10.80) in the no-
eminder condition and 22.31 times (SD  = 12.78) in the reminder
ondition, a difference that was not significant, t(100) = 1.57,
E = 2.35, p = .12.

Ratings  of  inclination  to  guess.  The main focus of the cur-
ent study was on participants’ inclinations to guess on the
ultiple-choice question, to determine if TOT states would bias

eople toward being more inclined to guess when the answer
as not able to be retrieved from memory. A secondary focus
as on whether having a reminder on every trial about the risks

nvolved in choosing to guess would mitigate any such TOT
ias. A 2 ×  2 TOT State (TOT, non-TOT) ×  Reminder Con-
ition (reminder, no reminder) mixed ANOVA on participants’
atings of their inclinations to guess revealed a significant main
ffect of TOT state, F(1, 99) = 91.62, MSE  = 3.95, p  < .001, η2

p

 .48, BF10 = 4.59 ×  1014 (see Figure 2), such that participants
ated having higher inclinations to guess during TOT states (M

 6.54, SD  = 1.93) than non-TOT states (M  = 3.86, SD  = 2.51).
here was no main effect of reminder condition, F(1, 99) = .77,
SE = 6.12, p  = .38, BF01 = 4.21, suggesting that the contin-
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

ous reminder had no significant impact on participants’ rated
nclinations to guess. There was also no significant interaction,
(1, 99) = .11, MSE  = 3.95, p  = .74, BF01 = 4.57, suggesting that

he TOT bias was not mitigated by having continual reminders

https://doi.org/10.1016/j.jarmac.2020.08.013
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Figure 1. A schematic depicting the ex

f the risks involved in guessing (note that one person was lost
rom the analyses due to not having reported any TOT states).

Multiple-choice accuracy  following  initial  target  word
naccessibility. A 2 ×  2 TOT State (TOT, non-TOT) ×  Reminder
ondition (reminder, no reminder) mixed ANOVA on multiple-
hoice accuracy (proportion correct, where chance would be
25) revealed a significant main effect of TOT state, F(1, 99) =
6.95, MSE  = .02, p  < .001, η2

p = .32, BF10 = 4.06 ×  108 (see
igure 3). When participants reported a TOT state for an inac-
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
https://doi.org/10.1016/j.jarmac.2020.08.013

essible answer, they were more likely to subsequently select
he correct choice from among the four alternatives (M  = .55,
D = .17) than when they had reported a non-TOT state (M  =

42, SD  = .09).

t
m
s

ental procedure used in Experiment 1.

There was no main effect of reminder condition, F(1, 99) =
14, MSE  = .01, p = .71, BF01 = 5.58, nor was there a significant
nteraction between TOT state and reminder condition, F(1, 99)

 .05, MSE  = .02, p = .82, BF01 = 4.74. In short, continual
eminders of the guessing penalty did not affect willingness to
uess or ability to select the correct multiple-choice response
hen required to guess.

Experiment  2
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

Experiment 1 provides initial evidence regarding the poten-
ial usefulness of TOT states to demonstrate the presence of
omentarily inaccessible knowledge during adaptive test-taking

cenarios. First, Experiment 1 demonstrated that when experi-

https://doi.org/10.1016/j.jarmac.2020.08.013
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Figure 2. The mean ratings of the inclination to guess (when the target answer
could not initially be retrieved) as a function of TOT state and reminder condition
(error bars reflect standard error of the mean). Participants indicated having
higher inclinations to guess during TOT states, and this biasing effect of the
TOT state was not mitigated by the reminder condition.

Figure 3. Probability of answering the multiple-choice question correctly as a
function of TOT state and reminder condition (error bars reflect standard error
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answer was retrieved in response to the question (instances of
f the mean). Participants were significantly more likely to answer the question
orrectly following TOT states compared to non-TOT states.

ncing a TOT, the experiencer feels more inclined toward risking
uessing (when a guessing penalty is involved) on a subse-
uent multiple-choice test. Second, Experiment 1 showed that
he likelihood of selecting the correct answer from multiple-
hoice options was higher if a TOT state for it had occurred (in
eplication of prior TOT research).

These findings can potentially be incorporated into adap-
ive testing. A test-taker can attempt to provide short answer
esponses to computer questions on the material. The value of
his short answer approach is that it allows test-takers the oppor-
unity to generate the answer on their own without having a
et of multiple-choice options presented. This is an opportu-
ity to demonstrate a high level of accessible knowledge, which
heoretically should be worth more than correctly selecting the
nswer from among a set of multiple-choice options. When the
est-taker is unable to think of the answer in this first step, the
est-taker could then have the option of pressing a key to request
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
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 set of multiple-choice answers. However, this would carry risk.
hough the test-taker could gain points for selecting the correct
nswer, the test-taker risks losing points by selecting the wrong

r
i
l

 PRESS
6

nswer. Choosing to not be presented with the multiple-choice
ptions would result in no gain or loss.

This format allows the test-taker to use metacognitive aware-
ess of the presence versus the absence of knowledge to
trategically request (or not request) multiple-choice options,
hich could allow the test-taker to demonstrate knowledge that
ight otherwise go undetected in a short-answer test format.
ltogether, the proposed two-step process enables a finer differ-

ntiation among different levels of knowledge, ranging from a
igh level (highly accessible knowledge that can be generated
n one’s own) to an intermediate level (a feeling that the answer
s in memory but being unable to access it while feeling able
o recognize it if presented with a set of possible options) to a
ow level (no ability to either access or sense the presence of the
nswer in memory).

Experiment 2 aimed to assess the potential usefulness of this
roposed two-step testing process. In so doing, Experiment 2
imed to replicate and extend the findings of Experiment 1 by
xamining whether participants would actually choose to guess
ore often during TOTs than non-TOTs when faced with an

ctual risk-carrying choice on each trial. If participants exhibit
n actual behavioral tendency to guess more often following
OTs than non-TOTs, given that they are correct more often in

heir guesses following TOTs than non-TOTs, this would then
erve as a proof of concept that people will tend to actually use
OTs as a metacognitive basis for choosing to guess versus not
uess in a strategic adaptive testing situation. The next ques-
ion then, is what type of point allocation system and overall
est design would maximize participants’ ability to demonstrate
iffering degrees of knowledge? To a large extent, this question
an be examined after the data have been collected; different
ossible point allocation systems can be applied to the data to
nalyze their differential effects on performance. For the present
urposes, our primary goal in examining different possible point
llocation systems after the fact was to assess whether 1) there
s a benefit to allocating more points to self-generated than to

erely recognized answers and 2) there is a benefit to allow-
ng participants to metacognitively assess for themselves during
nstances of word generation failure when to take the risk of
eing presented with the multiple-choice options. Therefore, the
uestion became, “What would be an ideal point allocation sys-
em to use for the participant experience during the test-taking
rocess in our Experiment 2?”

Another goal of Experiment 2 was to replicate and extend
he results of Experiment 1 with a higher stakes point situation.
pecifically, would participants still be inclined to take more of

 point risk during TOTs than non-TOTs if a greater point risk
as involved? Therefore, instead of potentially losing .25 points
er incorrect answer on the multiple-choice test, participants
tood to potentially lose a whole point in Experiment 2. Given
his, the point allocation that participants received throughout
heir experience during the test-taking process was as follows.
articipants received two points for trials in which the target
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

etrieval success). Whenever participants failed to successfully
dentify the answer on their own, they were asked if they would
ike to view a set of multiple-choice options that includes the

https://doi.org/10.1016/j.jarmac.2020.08.013
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nswer, in order to attempt to recognize the correct answer. The
isk involved was that participants would lose one point if they
elected the wrong answer, whereas they would gain one point if
hey selected the correct answer. If they chose not  to be presented
ith the multiple-choice options, they would neither gain nor

ose points. Their running tally of points consistently remained
n the screen from trial to trial.

The above point allocation system allowed participants to not
nly receive more points for self-generated retrieval of answers
han for mere recognition of answers, but it enabled them to
se their metacognitive awareness of the likely presence of
he target answer in their knowledge-base during word gener-
tion failure—via the TOT experience—to strategically decide
hether to take the risk involved with being presented with the

et of multiple-choice options. This manner of testing therefore
llows the test-taker to exhibit differing degrees of knowledge
nd to have that reflected in the total score. Thus, someone who
etrieves every single answer will have a higher score overall
han someone who retrieves half of the answers but success-
ully recognizes the other half. Someone who fails to retrieve
n multiple occasions but also experiences no TOTs and thus
lmost never chooses to guess will receive a lower score than
omeone who experiences frequent TOTs during word gener-
tion failure and uses those to strategically opt for recognition
ptions.

Experiment 2 also aimed to compare the above test, which
as designed to enable differential point allocation for dif-

erent levels of knowledge exhibition, with a more typical
ultiple-choice testing situation. Toward this end, participants

n Experiment 2 were randomly assigned to either the above
trategic differential point allocation situation (Condition 1) or
o a more typical multiple-choice testing situation. In the lat-
er multiple-choice-only condition (Condition 2), participants
ere presented with the general knowledge question along with

 selection of multiple-choice options below it to choose from
egarding the target answer. In the multiple-choice-only condi-
ion, participants were not given the option to skip selecting an
nswer—they had to make a selection on every trial. Otherwise,
his condition was set up to be identical to the multiple-choice
ortion of the strategic differential point allocation condition.
amely, participants would gain one point when correctly select-

ng the target answer and would lose one point for making an
ncorrect answer.

Note that although we designed the multiple-choice situa-
ion in the multiple-choice-only condition to be comparable to
hat used in the strategic differential point allocation condition
to hold as much constant as possible from the perspective of
he experience of the participants between the multiple-choice
ersions of the two conditions), the effects of different possible
oint allocation systems can be examined after the fact, and we
o so below. For example, how the scores compare between the
wo conditions when equal points are given for full retrieval of
he answer versus for correct recognition in the strategic differ-
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
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ntial point allocation system can be examined to determine the
ole effects of the ability to strategically decide when to guess
uring instances of word generation failure, which can help to
nform theory on metacognition by determining whether that
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omponent alone leads to significant gains relative to a standard
ultiple-choice test.

ethod

Participants.  Eighty-five undergraduates from Colorado
tate University participated in exchange for class credit in a
sychology course. Forty-three of the participants completed the
ultiple-choice-only condition while 42 completed the strategic

ifferential point allocation testing condition. All participants
ere fluent English speakers.
Materials.  The same general knowledge questions and

ultiple-choice options that were used in the no-reminder con-
ition of Experiment 1 were used in Experiment 2. The only
ifferences to the materials were as follows. Participants actually
ccumulated points in Experiment 2, rather than being presented
ith the purely hypothetical situation presented in Experiment
. Thus, rather than rating their inclination to take a guess in

 hypothetical situation, participants in Experiment 2 actually
ade the decision about whether or not to do so and dealt in

ctual point allocations. Therefore, the total point tally remained
n the screen throughout both conditions of the experiment (at
he bottom of the screen).

In the strategic differential point allocation testing situ-
tion, participants gained two points for every successfully
elf-retrieved answer. For every instance of answer generation
ailure in this test, participants were provided with the ability to
hoose to view the set of multiple-choice answer options for that
uestion. Choosing not to view the multiple-choice set would
esult in neither a gain nor a loss of points, whereas choosing to
iew the multiple-choice set would mean gaining one point if
he correct answer is selected or losing one point if an incorrect
nswer is selected.

In the multiple-choice-only testing situation, the four
ultiple-choice options appeared on every trial, with no oppor-

unity for self-generation of the target answer prior to that.
articipants in this condition were required to select from among

he multiple-choice options and would gain one point for select-
ng the correct answer but would lose one point for selecting an
ncorrect answer. Like the strategic differential point allocation
esting condition, this running score was continually displayed
t the bottom of the screen.

Procedure.  The procedure for the strategic differential point
llocation testing situation was identical to that used in Experi-
ent 1 with the following exceptions. First, the ordering of the

rompts differed. Following the general knowledge question and
he prompt to attempt to answer it, participants were then pre-
ented with the TOT prompt, followed by a prompt to type in
ny partial information about the target that they could think of
or, if the word had come to them, this was also indicated to be
heir second chance at identifying the target word on their own).
nly after this sequence of prompts were participants prompted

o decide whether or not they wanted to attempt to guess at the
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

arget answer via a set of multiple-choice options.
Second, rather than being prompted to rate their inclination to

uess in a hypothetical situation, participants in this condition
ere instead prompted to indicate whether they wanted to be

https://doi.org/10.1016/j.jarmac.2020.08.013
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resented with the multiple-choice options in order to actually
ttempt a guess or not. They were to press Y  to indicate “yes,”
hat they would like to receive the multiple-choice options in
rder to take a guess at the target answer, or N  to indicate “no,”
hat they do not wish to receive the multiple-choice options and
ill be refraining from attempting to guess. If they pressed Y,

hey were then given the multiple-choice options in the same
anner as in Experiment 1, only this time, their running point

otal (with an addition of one point if the multiple-choice selec-
ion had been correct and a subtraction of one point if it had
een incorrect) was changed on the next screen to reflect their
erformance on that set. If they pressed N, they were then pre-
ented with the next test question rather than being presented
ith any multiple-choice options. Participants were instructed
n the nature of this point system beforehand. In order to prevent
articipants from declining to take the multiple-choice guess for
he sake of completing the experiment faster, participants were
old that there would be a few seconds of waiting until the next
uestion would appear, and that choosing to do the multiple-
hoice format would not affect the length of the experiment.
henever participants chose not to view the multiple-choice

ptions, the phrase “Please wait” appeared on the screen for 3 s
ntil the next test question appeared.

The procedure for the standard multiple-choice testing sit-
ation differed from that used in the strategic point allocation
ystem in the following way. Participants were never given the
pportunity to self-generate the answer to the general knowledge
uestion. Instead, following the question, the set of multiple-
hoice options appeared below it (and below that, the running
oint total, as in the strategic point allocation system). Partici-
ants were required to select an answer. Upon selecting either a,
, c, or d, the screen progressed to the next test question, with the
pdated point score at the bottom of the screen (with an added
oint if the correct answer had been selected and a subtracted
oint if an incorrect answer had been selected).

esults

Answer  identification  rates.  The identification rates are
omparable to those obtained in Experiment 1, and like Experi-
ent 1, include successful identifications that occurred on either

he first or second chance. On average, participants in the strate-
ic differential point allocation testing condition were able to
uccessfully identify the answer on the initial short-answer test
t a rate of .35 (SD  = .16), which compared to the Experi-
ent 1 rates of .31 for the reminder condition and .34 for the

o-reminder condition. When focusing on instances of initial
ord generation failure, participants successfully identified the

nswer on the second chance an average of 1.90 trials (SD  =
.68). Participants successfully identified partial target informa-
ion on an average of 1.45 trials (SD  = 1.38), which is in line
ith previous research (e.g., Cleary, 2006, 2017, 2019; Cleary

 Claxton, 2015). Note that participants in the multiple-choice-
nly condition were not given the opportunity to successfully
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
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nswer the questions via cued recall.

TOT rates.  Among questions for which the answer was
nretrieved on both the first and second attempt, participants
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eported a TOT state an average of 17.95 times (SD  = 11.60).
his compared to an average of 18.62 times (SD  = 10.80) in the
o-reminder condition of Experiment 1 and 22.31 times (SD  =
2.78) in the reminder condition of Experiment 1.

Actual behavioral  inclinations  to  guess.  An important
uestion in Experiment 2 was whether participants’ behavior
ould follow their inclination rating patterns shown in Exper-

ment 1. Rather than simply rating their inclination to take the
isk of guessing (as was done in Experiment 1), in the strategic
ifferential point allocation testing condition of Experiment 2,
articipants actually decided whether to take the risk of guess-
ng after a word generation failure. Upon failing to identify the
nswer in response to the question, participants indicated, via

 yes/no response, whether or not they wanted to be presented
ith the four multiple-choice options for that question (and to

ake the point risk involved in then actually receiving them as
 result of that choice). Similar to the results of Experiment 1,
articipants were significantly more likely to take the point risk
nd be presented with the multiple-choice options during TOT
tates, with a higher probability of “yes” responses during TOT
eports (M  = .96, SD  = .13) than during non-TOT reports (M

 .50, SD  = .28), t(41) = 11.83, SE  = .04, p  < .001, d  = 1.94,
F10 = 8.19 ×  1011. Thus, the increased feeling of an inclina-

ion to guess during TOT states that was shown in Experiment
 extended to actual guessing behavior in Experiment 2.

Multiple-choice accuracy  following  the  decision  to  guess.
n Experiment 1, participants demonstrated an increased like-
ihood of being correct in their multiple-choice selection
ollowing a TOT report than a non-TOT report. However, partic-
pants had been required to guess at the multiple-choice options
n every trial in Experiment 1, regardless of their rated inclina-
ion to guess. A difference in Experiment 2 was that participants
n the strategic differential point allocation testing situation were
nly presented with the multiple-choice options if they indi-
ated that they wished to take the risk involved in guessing. One
ight expect a larger TOT accuracy advantage in a situation
here there is less restriction of range of multiple-choice tri-

ls (e.g., in Experiment 1). Thus, the TOT accuracy advantage
ight be larger in Experiment 1 than in Experiment 2, given that
ultiple-choice trials in Experiment 2 were restricted to only

hose questions that participants strategically chose to attempt.
Even though the multiple-choice accuracy analysis in Exper-

ment 2 was restricted to a smaller selection of trials than in
xperiment 1, a paired-samples t-test revealed that the proba-
ility of selecting the correct answer was higher following TOT
eports (M  = .61, SD  = .18) than non-TOT reports (M  = .53, SD

 .14), t(41) = 2.38, SE  = .03, p  = .02, d = .49, BF10 = 2.06,
eplicating the pattern found in Experiment 1. Although cross-
xperiment comparisons should be interpreted with caution, a

 ×  2 Experiment (Experiment 1’s no-reminder condition vs.
xperiment 2’s strategic differential point allocation condition)

 TOT State Status (TOT vs. non-TOT) mixed ANOVA revealed
 main effect of Experiment such that multiple-choice accuracy
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

ollowing word generation failure was lower in Experiment 1
han in Experiment 2, F(1, 90) = 6.99, MSE  = .03, p  = .01, η2

p
 .07, BF10 = 3.27. However, the tendency for multiple-choice
ccuracy to be higher following TOT than non-TOT reports did

https://doi.org/10.1016/j.jarmac.2020.08.013
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ot differ between experiments, as revealed by the absence of
 significant interaction (F  < 1.0, BF01 = 2.93), along with the
resence of a significant main effect of TOT state status F(1, 90)

 25.42, MSE  = .02, p  < .001, η2
p = .22, BF10 = 1.54 ×  104.

In short, among trials in Experiment 2 for which participants
hose to be presented with the multiple-choice options, they
ere still more likely to be accurate following a TOT than a
on-TOT report, and appear to be just as much so as in the less
estricted situation in which they were forced to guess on every
rial (Experiment 1). Taken together, the greater multiple-choice
ccuracy shown following TOTs than non-TOTs in Experiments

 and 2 suggests that the tendency to choose to take the risk of
uessing more often following TOTs than non-TOTs is useful
nd strategic, as TOTs do appear to consistently signal a greater
ikelihood of being accurate when given the multiple-choice
ptions, even once strategic selection has occurred.

Multiple-choice  accuracy  in  the  multiple-choice-only  con-
ition. In the multiple-choice-only condition of Experiment 2,

here was no opportunity to demonstrate an ability to retrieve
he answer on one’s own before receiving the multiple-choice
ptions, and participants were forced to guess on every trial. On
verage, participants answered 61.49 of the 100 questions cor-
ectly on the multiple-choice test. As the pool of questions was
esigned and normed to have many go unanswered in order to
licit TOT responses and compare those to non-TOT responses,
his performance level is in line with the question pool’s intended
urpose.

Potential  advantages  of  strategic  differential  point  allo-
ation. Is the differential point system used in the strategic
ifferential point allocation condition (that is, two points gained
er self-retrieved answer, one point gained per correct multiple-
hoice selection, one point lost per incorrect multiple-choice
election, and zero points gained or lost for skipped multiple-
hoice options following word generation failure) beneficial in
erms of participant scores compared to a standard multiple-
hoice testing situation? To examine this, we compared the
verage point score obtained in this method with the 61.49
SD = 12.29) points out of 100 that participants received in

 standard multiple-choice scoring situation in the multiple-
hoice-only condition (where no point losses were given for
ncorrect answers, as is typical in standard multiple-choice situ-
tions). In the strategic differential point allocation condition,
uestions for which partial identification occurred (e.g., the
rst letter of the target word) were classified as target word
eneration failures in the first step for the purposes of point allo-
ation. Participants in the strategic differential point allocation
ondition scored, on average, 73.5 points (SD  = 34.92), which
as significantly higher than the 61.49 points obtained using

he standard multiple-choice scoring system for the multiple-
hoice-only condition, as revealed by an independent sample
-test, t(50.79) = 2.11, SE  = 5.71, p = .04, d  = .46, BF10 =
.59. This suggests that the strategic differential point alloca-
ion scoring system used in the present study was advantageous
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
https://doi.org/10.1016/j.jarmac.2020.08.013

or test-takers over a standard multiple-choice scoring system.
Consistent with the idea that the differential point allocation

llows for an assessment of differing degrees of knowledge, the
ariation was greater for the strategic differential point allocation
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coring method. The t-test violated Levene’s test for equality of
ariances, which is why the unusual degrees of freedom value
as reported, and indeed, the range of scores in the strategic
ifferential point allocation situation was −4 to 137 when the
ifferential point allocation scoring system was used whereas in
he multiple-choice-only situation with the standard multiple-
hoice scoring it was 38–85. Because low knowledge test-takers
an score as low as the negatives and high knowledge test-takers
an score in the 100 s with the differential point allocation sys-
em, there is a greater spread among test-takers, enabling greater
ifferentiation based on differing degrees of knowledge.

Benefits of  metacognitive  choice  during  word  genera-
ion failure.  Of primary theoretical interest to the present
tudy is whether metacognitive awareness of the likely presence
ersus absence of an answer in memory despite an inability to
etrieve that answer in the first step contributes to the benefits
f the strategic differential point allocation situation. There are
wo potentially contributing components to the benefits of the
trategic differential point allocation system: an ability to earn
ore points for successfully self-generating the answer than for
erely correctly selecting the answer on the multiple-choice set,

nd an ability to potentially rely on a metacognitive sense about
he answer’s likely presence in memory before deciding whether
o take the risk of requesting the set of multiple-choice answers.
he primary question in the present study concerns whether this

atter possibility can potentially beneficially contribute to better
coring.

As shown in the sections above, participants are more likely
o request the multiple-choice options following a TOT report
han a non-TOT report, and are also more likely to be correct in
heir multiple-choice selections following a TOT report than a
on-TOT report. Thus, there is reason to suspect that the ability
o strategically decide when to be presented with the multiple-
hoice options following a failure to self-generate the answer
ignificantly is beneficial to the test-taker. However, addressing
his question directly is complicated by the fact that there is no
ay to know which questions in the multiple-choice-only con-
ition would have led to successful short-answer retrieval versus
ere recognition of the answer. Therefore, in an effort to exam-

ne whether the ability to use a metacognitive assessment during
ord generation failure (such as the TOT state) to decide whether

o attempt the multiple-choice set confers an advantage over not
aving this ability, we equated the test scoring situations between
he two conditions on all aspects except for the self-regulated risk
omponent. For the strategic differential point allocation condi-
ion, we allocated one point per successfully retrieved answer
nd one point per correctly selected multiple-choice option while
ubtracting one point per incorrectly selected multiple-choice
ption and neither adding nor subtracting points for skipped
ultiple-choice options following word generation failure. For

he multiple-choice-only condition, we allocated one point per
orrectly selected multiple-choice answer and subtracted one
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

oint per incorrectly selected multiple-choice answer. By hold-
ng all else constant, this comparison allowed for an assessment
f any potential scoring advantage of being able to strategi-
ally decide when to take the risk of point loss versus to not

https://doi.org/10.1016/j.jarmac.2020.08.013
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o take the risk, based on a metacognitive assessment of one’s
wn knowledge during word generation failure.

When the points were allocated in this way, participants
btained a higher overall score on average in the strategic dif-
erential point allocation situation (M  = 38.81, SD  = 19.09) than
n the multiple-choice-only situation (M  = 22.98, SD  = 24.58),
(83) = 3.31, SE  = 4.78, p  = .001̧ d  = .72, BF10 = 22.97. Given
hat all else was held constant for the purposes of this analy-
is, this finding suggests that there is a point advantage for the
est-taker to being allowed to strategically decide when to take
he risk of being presented with the multiple-choice options fol-
owing a failure to self-generate the answer. Thus, even when
reater points are not allocated to self-generated answers than
o merely recognized answers, there is still a detectable bene-
t to allowing test-takers to strategically decide when to take

he risk of attempting the multiple-choice test following a fail-
re to self-generate the word. Doing so enables the test-taker to
emonstrate knowledge that may be currently inaccessible but
resent in the knowledge-base and detectably so via the TOT
tate.

General  Discussion

verview

The present study set out to explore the idea that if TOT
tates reflect a form of retrieval success rather than failure (e.g.,
leary, 2017, 2019; Gollan & Brown, 2006), then rather than
eing a source of frustration or failure in a test-taking situa-
ion, they instead could present an opportunity if permitted to
e applied strategically. Specifically, the present study exam-
ned whether, following a failure to self-generate a short answer,
articipants could potentially use TOTs to signal when to strate-
ically request a multiple-choice set of options in a risk-involved
esting situation. Indeed, participants tended to use TOT states
n this manner. Furthermore, they did so to their test-taking
dvantage.

When experiencing a TOT, participants felt more inclined to
ant to take the risk of guessing on a subsequent set of multiple-

hoice options when a guessing penalty would be involved
Experiment 1). This increased inclination during TOTs per-
isted across a testing situation with trial-by-trial reminders of
he point loss risks (Experiment 1) and a greater point loss
isk (Experiment 2) and translated to actual test-taking behavior
Experiment 2). In both Experiments, the likelihood of select-
ng the answer from among multiple-choice options was higher
f a TOT state for it had occurred; thus, this increased inclina-
ion during TOTs was a useful test-taking strategy. Moreover,
n Experiment 2, when all else was held constant in the scor-
ng system, the ability to use one’s metacognitive sense about
he likely presence versus absence of the answer in memory to
trategically decide when to attempt the multiple-choice led to

 greater point score than not having that ability to choose.
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
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mplications  for  Theory

The present results add to a growing understanding of TOT
tate phenomenology in suggesting that TOT states are not nec-
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ssarily a useless, frustrating experience, but can be positive and
seful under the right circumstances. A growing body of work
uggests that although commonly viewed as frustrating (see
rown, 2012, for a review), a TOT may often be experienced as
otivating (Metcalfe et al., 2017) and even positively-valenced

n the moments that it is initially being felt (e.g., Cleary, 2019).
he present findings take this notion a step further in showing

hat the form of retrieval success that manifests through TOT
tates can be capitalized on to test-takers’ advantage by allow-
ng them to strategically decide when to be presented with a
et of multiple-choice options in order to demonstrate differ-
ng degrees of knowledge. To our knowledge, the present study
resents the first reported situation in which the occurrence of
OT states can be turned to the experiencers’ advantage.

The present findings extend previous research that showed
hat TOTs prompt curiosity and information-seeking (Metcalfe
t al., 2017). Whereas Metcalfe et al. showed that participants
hose to devote limited opportunities for learning the answer to
nstances in which they were experiencing TOTs, in the present
tudy, participants had an unlimited ability to choose to view
he multiple-choice options, yet they still more often chose to be
resented with them when experiencing a TOT state than when
ot. Participants in the present study could choose to view the
nswers as often as they wished, and the risk in the present study
as in potential point loss for selecting an incorrect answer once
resented with the multiple-choice options (rather than in los-
ng opportunities to see the potential answers). Thus, the present
attern suggests that participants may have been choosing more
ften during TOTs not just because of increased curiosity in dis-
overing the answer but potentially because of a sense of being
ble to select the correct answer if presented with it. Coupled
ith the fact that participants were also more likely to actually

elect the correct answer following a TOT report than a non-
OT report, these findings support the claim that a potentially
seful feature of the TOT experience is that it can drive strategic
etacognitive decisions about which actions to take in a sit-

ation of uncertainty (e.g., Metcalfe et al., 2017; Schwartz &
leary, 2016).

The fact that people can potentially use TOTs during word
eneration failure to drive strategic decisions about their actions
oints toward a specific relationship between TOTs and the two
resumptive components of metacognition: monitoring and con-
rol (Nelson & Narens, 1990). Monitoring is the extent to which

 person is introspectively aware of ongoing internal cognitive
rocesses whereas control is the action taken as a result of that
ngoing monitoring. From this perspective, the TOT state itself
esults from a form of metacognitive monitoring. The experi-
ncer is metacognitively aware of a change in state that involves
he sense of detecting a word in memory that cannot currently be
etrieved. In turn, detection of that state (or its absence) can drive
he action of choosing to be presented with the set of multiple-
hoice options in a risk-involved situation, which would be
n example of the control component of metacognition. Most
of-the-Tongue State as a Form of Access to Information: Use
urnal  of  Applied  Research  in  Memory  and  Cognition  (2020),

esearch on TOTs has focused on their role in the monitoring
spect of metacognition rather than on how TOTs play into the
ontrol aspect of metacognition. The present findings suggest
hat TOTs can inform control processes in a manner that may be

https://doi.org/10.1016/j.jarmac.2020.08.013
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trategic in ways that go beyond mere curiosity to discover the
nswer (Metcalfe et al., 2017). Specifically, TOTs can poten-
ially inform decisions about how to increase test scores when
he scoring system allows it. Future research should examine in
hat other ways TOTs can potentially usefully inform actions

n situations of uncertainty.
At another theoretical level, the present study might seem to

uggest some similarity between TOTs (detecting an unretriev-
ble word’s likely presence in memory) and feelings-of-knowing
FOKs–the sense of being able to later recognize an as yet
nretrievable word if presented with it later). TOTs have
een dissociated from FOKs in past research (Maril, Simons,
eaver, & Schacter, 2005; Schwartz, 2008; Widner, Otani, &
inkelman, 2005), suggesting that they are different metacog-

itive phenomena. Therefore, taken together, the present results
oint toward the use of TOTs in metacognitive control; however,
n order to better understand how different metacognitive states
uring word generation failure can contribute to the control
omponent of metacognition, future research should investi-
ate whether FOKs and TOTs operate similarly in the present
trategic differential point allocation testing system or can be
issociated in this context.

ractical  Considerations  for  Applications

From a practical standpoint, the current study presents an
mportant proof of concept in showing that TOT states can be
seful during adaptive test-taking scenarios to demonstrate the
resence of currently inaccessible knowledge. The parameters of
he strategic differential point allocation system presented here
ould vary according to the instructor’s or the test organization’s
references. For example, the extent to which a self-generated
nswer is worth more than a merely recognized one could be
etermined by the test designer, as could the amount of point
isk involved in the decision to view the multiple-choice options
ollowing a failure to self-generate the answer.

The proposed type of strategic differential point allocation
est system is timely in the face of the recent COVID-19 pan-
emic throughout the world, as educators have been forced to
witch from in-person classroom educating to online versions
f coursework and testing. This has led to greater need for inno-
ations in the delivery of online tests. Unlike paper-and-pencil
ests, online tests lend themselves to the type of strategic dif-
erential point allocation system proposed here. Although it is
ifficult to predict whether the increased need for online testing
ormats will persist throughout the future, the current increase in
nline testing presents an opportunity for educators to incorpo-
ate new testing formats such as the one proposed here that may
e better at differentiating among differing degrees of knowl-
dge as well as providing more opportunities to students to
emonstrate existing knowledge.

Although the focus of the present study was on the poten-
ial for strategic differential point allocation systems to enable
Please cite this article in press as: Cleary, A. M., et al. The Tip-
of Tip-of-the-Tongue States for Strategic Adaptive Test-Taking. Jo
https://doi.org/10.1016/j.jarmac.2020.08.013

est-takers to demonstrate different levels of knowledge for cor-
esponding levels of credit at test time, the method here is
eminiscent of a method employed by Park (2005). The focus in
ark’s method was on adaptive testing as a learning tool, rather

B
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han as an assessment. In Park’s study, participants were given
hort-answer-format questions first before receiving multiple-
hoice options upon request. It was found that better learning
ccurred with the adaptive short-answer-format version of the
est than with standard multiple-choice testing. This suggests
n additional potential benefit to the strategic differential point
llocation system presented here: It could potentially serve as a
etter learning tool than standard multiple-choice tests, includ-
ng for information that is in the knowledge-base but failing to
e retrieved (e.g., Berger, Hall, & Bahrick, 1999). Future adap-
ive tutoring systems might be able to capitalize on the increased
ariability from the strategic differential point allocation system
resented here for improving continued learning.

Future research should aim to investigate the potential bound-
ry conditions of the strategic differential point allocation system
resented here, including examining whether the point benefits
ersist even when participants are not prompted for the pres-
nce or absence of TOT states, and whether the benefits persist
or more course-like materials (such as when reading scientific
assages for content then later being tested on knowledge of the
ontent).
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