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Abstract Remembering to complete one’s future intentions is
termed prospective memory. We employed a new eyetracking
paradigm to concretely observe the impact of environmental
cues on strategic monitoring within a visual prospective mem-
ory task. Participants worked on a continuous living-count
task comprising images, while simultaneously being asked
to respond to a prospective memory target when it appeared.
Importantly, the prospective memory target appeared in a dif-
ferent area of the participant’s visual field than did the contin-
uous task, which is consistent with prospective memory in
many real-world situations, and further allows for a clear in-
dex of strategic monitoring processes. Subtle cues in the form
of semantically related images were embedded in the contin-
uous task to prompt monitoring for the prospective memory
target. Overt strategic monitoring was operationalized as the
number of times participants fixated on the designated target
area, and cue-drivenmonitoring was defined by the number of
fixations on the prospective memory target region directly
after fixating on a related cue. Overt strategic monitoring for
the prospective memory target was directly observed for par-
ticipants in the prospective memory condition, and cue-driven
monitoring was also observed in these participants, since they
were more likely to initiate monitoring immediately after fix-
ating on a semantically related cue, relative to an unrelated
cue. This psychophysiological approach afforded precise
measurement of the strategic monitoring process and revealed

how contextual cues in the environment interact with the cog-
nitive mechanisms supporting prospective memory.
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An important aspect of daily life is remembering to execute
future intentions at the appropriate time or in response to a
designated event, which is termed prospective memory. Real-
world prospective memory tasks include activities such as
remembering to turn off the oven or to take blood pressure
medication. Prospective memory failures can produce devas-
tating consequences in some real-world environments, such as
pilot and air traffic control navigation (Dismukes, 2008).
Laboratory studies have suggested that the observed impair-
ments in prospective memory, such as those seen in air traffic
control simulations (Loft & Remington, 2010) or in
Parkinson’s disease patients (Foster, McDaniel, Repovš, &
Hershey, 2009), might stem from deficient use of the strategic
monitoring process that often supports retrieval of a future
intention. The strategic monitoring process is characterized
by shifting attention from current ongoing activities in order
to search for the appropriate time to execute the future inten-
tion (McDaniel & Einstein, 2000). Furthermore, the monitor-
ing process has been characterized as a preparatory attention
process that is critical for the successful retrieval of prospec-
tive memory intentions (Smith, 2003). The methods used for
assessing strategic monitoring processes in the laboratory are,
however, somewhat imprecise and have recently come under
scrutiny (Horn, Bayen, & Smith, 2011; Loft, Humphreys, &
Whitney, 2008; McDaniel, LaMontagne, Beck, Scullin, &
Braver, 2013; Smith, 2010). In the present study, we used
eyetracking technology to more directly observe the overt
strategic monitoring that supports prospective memory and
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to flesh out the degree to which environmental context will
trigger prospective memory monitoring.

In the typical laboratory event-based prospective memory
paradigm, participants are engaged in a continuous ongoing
activity (e.g., making word/nonword judgments for strings of
letters presented on a computer screen), while they are simul-
taneously given the prospective memory demand to make a
designated response when an infrequently presented target
item appears during the ongoing task (Einstein et al., 2005).
The stimuli used for the ongoing task and the prospective
memory task are typically one and the same—a situation akin
to needing to remember to change the channel at the end of the
television show one is currently watching. On the other hand,
many real-world prospective memory demands require an in-
dividual to shift attention to a different stimulus than the one
relevant to their ongoing task. For example, an individual
watching a news segment but wishing to monitor the ticker
for a particular news update must momentarily cease watching
the segment and direct attention to the bottom of the screen to
perform their prospective memory task. In the present study
we will explore prospective memory in this second context,
wherein the ongoing task and the prospective memory target
are distinctly different stimuli. This approach will not only
enable an evaluation of a specific kind of event-based pro-
spective memory task that is not typically examined in the
laboratory, but will also enable a clear assessment of how
overt strategic monitoring processes are used in support of
prospective remembering. We use the term overt to note our
focus on the reallocation of attention (either conscious or un-
conscious) from the ongoing task to the prospective memory
demand.

Strategic monitoring is typically measured by the amount
of slowing observed on the continuous ongoing activity when
a prospective memory task is embedded, relative to when no
prospective memory demand is present (referred to in the lit-
erature as the ongoing-task cost or task interference). Studies
have demonstrated that the presence of a prospective memory
demand (relative to when no demand is present) can lead to an
ongoing-task cost (Einstein et al., 2005; Marsh, Hicks, Cook,
Hansen, & Pallos, 2003; Park, Hertzog, Kidder, Morrell, &
Mayhorn, 1997; Smith, 2003), and the observed cost is be-
lieved to reflect the strategic monitoring process. Identifying
the processes that support prospective memory has important
theoretical implications; however, there is rising concern re-
garding what cognitive processes are being tapped by mea-
sures of the ongoing-task cost (Hicks, Marsh, & Cook, 2005;
Horn, Bayen, & Smith, 2011; Loft et al., 2008; Smith, 2010).
For example, Meier and Rey-Mermet (2012) demonstrated
that the ongoing-task cost is sometimes reflective of an after-
effect of completing a prospective intention, not of interfer-
ence from preparatory monitoring processes. Similar criti-
cisms have arisen from empirical work that has suggested that
the ongoing task cost can be ameliorated if ample response

time is afforded to participants when a prospective memory
target is encountered (Loft & Remington, 2013). It is likely
that the ongoing-task cost reflects factors other than individ-
uals strategically monitoring for a prospective memory cue.
Recent neuroimaging evidence has supported this claim, by
demonstrating that the typical measure of ongoing task cost
can occur without any evidence of sustained brain activity
(e.g., in the anterior prefrontal cortex) that would be expected
if individuals were engaging an attentionally demanding mon-
itoring process (McDaniel et al., 2013). Alternative accounts
of task interference have posited that observed ongoing-task
costs may reflect metacognitive processes that lead individ-
uals to adjust how they allocate attention between the ongoing
and prospective memory tasks (Hicks et al., 2005; Rummel &
Meiser, 2013). Rummel and Meiser recently demonstrated
that increases in the ongoing-task cost reflect metacognitive
expectations regarding the difficulty of the prospective mem-
ory task. Furthermore, metacognitive expectations moderated
whether task interference was even functionally related to
prospective memory performance. For strategic monitoring
to be considered functionally related to performance, the ex-
pectation is that an ongoing-task cost should be associated
with better prospective memory performance (Scullin,
McDaniel, & Einstein, 2010); however, a growing number
of studies have failed to observe such a relationship across
prospective memory tasks (Einstein et al., 2005; Harrison &
Einstein, 2010; McNerney & West, 2007; Scullin, McDaniel,
& Einstein, 2010; Scullin, McDaniel, & Shelton, 2013; Wang
et al., 2011). These findings may reflect the presence of
poorer-quality strategic monitoring processes or the presence
of spontaneous retrieval processes; however, they may also be
indicative of potential limitations in the typical measure of
strategic monitoring.

In this study, we developed a prospective memory task
using an eyetracker that would allow for isolating the overt
strategic monitoring process that is theorized to support pro-
spective remembering. Specifically, we were able to concrete-
ly observe the overt strategic monitoring process by tracking
participants’ eye fixations to a region of the visual field that
was designated for upcoming prospective memory targets.
Prior research suggested that this kind of approach is useful
for capturing overt strategic monitoring processes, even when
they may be missed by traditional measures of monitoring.
Brown, Hicks, and Beck (2014) found that participants with
a prospective memory intention fixated on the prospective
memory target area significantly more often than did control
(no prospective memory) participants, and that the effect was
stronger when increasing emphasis was placed on the pro-
spective memory task relative to the ongoing task. Notably,
participants with the prospective memory intention did not
show significant slowing to the ongoing task relative to their
control counterparts. We used a similar approach in the pres-
ent study to achieve our primary goal of examining whether
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attention to contextual factors in the environment can prompt
retrieval of the future intention, leading to cue-driven
monitoring.

Both self-report and behavioral data suggest that environ-
mental cues can serve as a reminder for a prospective memory
intention (Harris & Wilkins, 1982; Henry, Rendell, Phillips,
Dunlop, & Kliegel, 2012; Kvavilashvili & Fisher, 2007) and
that environmental cues can be used to support prospective
memory in laboratory simulated air traffic control scenarios
(Loft, Smith, & Bhaskara, 2011). It remains unclear exactly
how environmental cues interact with the cognitive mecha-
nisms supporting prospective memory, although some re-
search has suggested that people will adjust how they allocate
attention to the prospective memory task if they are instructed
about contextual cues that will accompany the prospective
memory target (Kuhlmann & Rummel, 2014). Scullin,
McDaniel, and Einstein (2010) examined this question by
implanting subtle cues (either words that were semantically
related to the prospective memory target or specific color
backgrounds) proximal to the onset of that target item. In this
study, participants were engaged in a typical laboratory task in
which the ongoing task required word–nonword decisions to
be made, and the prospective memory task was to make a
designated response every time a particular item appeared.
Ongoing-task costs were examined to determine whether the
environmental cue would prompt monitoring and whether the
cost was functionally related to prospective memory perfor-
mance. Interestingly, environmental cues were only effective
in prompting monitoring in certain prospective memory task
situations, and the cost was only functionally related to pro-
spective memory performance in one of four experimental
conditions (cued, nonfocal condition). The findings from
Scullin and colleagues are important to the goals of the present
research for two reasons: (1) They raised questions about the
utility of subtle contextual cues and the probability that these
cues would prompt strategic monitoring for prospective mem-
ory targets, and (2) they highlighted the potential limitations
of traditional measures of strategic monitoring, since this in-
dex was not functionally related to prospective memory per-
formance in most conditions.

The approach used in the present study extends our under-
standing of how contextual cues impact the processes
supporting prospective memory by isolating the temporal on-
set of overt strategic monitoring. To this end, participants
worked on a visual search task in which they counted the
number of living objects that appeared in a visual array. Half
of the participants were also given a prospective memory de-
mand that required them to make a designated response (i.e.,
to say “hit”) when they saw a specific target object (an apple
image). The prospective memory target appeared infrequently
and in a different area of the participant’s visual field than the
continuous task. Thus, the index of strategic monitoring was
the total number of times participants in the prospective

condition switched their visual gaze from the ongoing activity
to fixate on the prospective-memory-designated area of the
visual field, relative to control participants who were not told
about the prospective memory task. Images were also embed-
ded in the ongoing task that were semantically related to the
prospective memory target, to determine whether fixation on
these cues would prompt cue-driven monitoring for partici-
pants in the prospective memory condition. We predicted that
the new index of monitoring we developed would enable the
direct observation of cue-driven monitoring.

Method

Participants

The participants (n = 52) were undergraduate students at Lee
University (75% female, 84.6% Caucasian; Mage = 20.5
years). All participants had either normal or corrected-to-
normal vision and were awarded extra credit in a course of
their choosing. A 2 × 2 mixed-factor design was employed.
Participants were randomly assigned to either the experimen-
tal condition (n = 26), which received a prospective memory
demand, or a control condition (n = 26) that was never given
the prospective memory intention. The within-participants
manipulation was the presence of cues during the ongoing
task that were either semantically related to the prospective
memory target or unrelated to the target.

Apparatus

A Tobii T120 eyetracker was used for data collection. It is
typically accurate within 0.5 deg and has a resolution of 0.3
deg. All visual angle metrics are reported in degrees. Visual
scan patterns were recorded at a rate of 120 Hz. The Tobii had
an 18-in. monitor with a screen resolution of 1,024 × 768
pixels; the prospective memory target area represented 1.6%
of this screen, giving it a visual angle of 0.688°. However,
semantically related areas of interest took up 6.5% of the
screen (visual angle = 2.793°), with unrelated areas of interest
accounting for 7.2% (visual angle = 3.093°) of the screen.
Participants were seated approximately 24 in. from the Tobii
monitor. The precise distance was allowed to vary slightly
between participants, as a chin rest was not used. Before test-
ing, the eyetracker was calibrated to measure each partici-
pant’s eye movements.

Materials

The ongoing task was a visual search in which participants
counted the number of living objects on the screen for each
trial. The living-count trials consisted of an array of images,
half of which were living (e.g., dog) and the other half of
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which were nonliving (e.g., chair). Each image array formed a
rectangle and contained approximately 20 small black-and-
white images. In addition, another set of images were obtained
to form the prospective memory target region. The target re-
gion was a rectangle, distinctly removed from the living-count
task area, in which one image appeared at a time. This separate
region of the screen was the location where the prospective
memory targets appeared (see Fig. 1 for an example slide).
Importantly, the images presented in the prospective memory
target region changed three times as often as the images in the
living-count task. Each trial of the living-count task was timed
at 9 s, whereas the image in the prospective memory target
region changed every 3 s (referred to as subtrials). The pur-
pose of having the images in the prospective memory region
change was to encourage overt strategic monitoring for targets
in the experimental condition, which is often required in real-
world visual scenes, which are more dynamic in nature. Thus,
there were three subtrials per trial over a total of 40 living-
count trials (120 subtrials). Imposing a time limit for each trial
was critical in the present study, as this encouraged partici-
pants to be strategic about balancing the demands of the
living-count and prospective memory tasks (for those in the
experimental condition). The timing of trials was determined
through pilot testing, so that most people could finish (or come
close to finishing) the living count for each slide, although
performance on the living-count task was not of key interest
in the present study.

In addition, some images presented in the living-count task
were either semantically related (e.g., a banana) or unrelated
(e.g., a duck) to the prospective memory target (an apple).
These prospective memory cues were present in ten of the
40 trials, whereas unrelated cues were present in a separate
ten of the 40 trials. We examined the Nelson, McEvoy, and
Schreiber (1998) free association norms to determine what
words were associated with apple. Images that matched these

words were present in ten of the task trials. The related images
consisted of assorted fruits and berries, trees, and worms.
Although the same types of cues were used repeatedly, the
exact images were never repeated. The method that we used
to designate the unrelated cues was to identify images that
were not semantically related to the word apple and that were
in a location similar to that of the related cue on trials proximal
to related-cue trials.

Procedure

After providing informed consent, participants were seated at
the eyetracking computer and told to remain still and keep
their eyes on the screen. They were instructed to count the
number of living objects they could find on each trial and to
verbally report this number to the experimenter. They were
further informed that there was a time limit on each trial.
Participants in the experimental condition were told that in
addition to performing the living-count task, they needed to
be mindful of the box in the top right-hand corner of the
screen, which would contain images changing at three times
the speed of the trial. The transition between subtrials occurred
every 3 s and was made as seamless as possible, to reduce the
likelihood of the change being noticed unless participants
were fixating on the box in the top right-hand corner.1 The
prospective memory target was present in four randomly

1 We calculated the mean number of times that participants fixated on
regions other than the prospective memory target region immediately
following the start of a new subtrial, to determine whether the change
of subtrials attracted attention to the target region. Across the 120
subtrials, participants fixated on an average of 3.78 regions other than
the prospective memory target region before fixating on that target region,
which is significantly different from zero, t = 74.81, p < .001. These data
are consistent with the claim that the subtrial change was likely to be
unnoticed by participants.

Fig. 1 Example of a subtrial
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selected subtrials out of the 120, and never twice in the same
trial (the target appeared at least once in each of the three
subtrial positions of a given target trial). After being read the
instructions, participants were asked to repeat the instructions
back to the researcher to demonstrate that they had been prop-
erly encoded. At this point, participants were allowed to prac-
tice the living-count task.

Participants then completed a vocabulary test as their filler
task before continuing with the experiment. The vocabulary
test took them approximately 3 min to complete. Participants
then began the living-count task with no further reminder of
the prospective memory task. The living-count task took ap-
proximately 6 min to complete. Next, participants were
instructed to perform a letter–number sequencing task, which
measures working memory capacity (Gold, Carpenter,
Randolph, Goldberg, & Weinberger, 1997). The purpose of
including the vocabulary test was simply to serve as a delay
between the encoding of the prospective memory instructions
and the performance interval. The letter–number sequencing
task was included to assess whether overt monitoring or pro-
spective memory performance was related to individual dif-
ferences in working memory capacity. These individual dif-
ference measures did not correlate with prospective memory
or with strategic monitoring, and therefore will not be
discussed further.

Results

Monitoring

We characterized overt monitoring in two ways: as total mon-
itoring and cue-driven monitoring. Total monitoring was op-
erationalized as the total number of times participants fixated
on the prospective memory target region across all of the task
trials. Cue-driven monitoring was operationalized as the total
number of times participants fixated on specified cues (related
and unrelated) during the living-count task and immediately
shifted their gaze from those cues to the prospective memory
target region. Thus, both dependent measures represent fre-
quency counts of the total number of fixations on the desig-
nated target region, but only the cue-driven monitoring index
is concerned with what images were fixated prior to fixating
on the prospective memory target region.

Total monitoring We employed an independent-samples t
test to assess the total monitoring activity between conditions
(experimental vs. control). Indeed, a significant difference be-
tween conditions was observed, t(50) = 10.43, p < .001. This
effect reflected that participants in the experimental condition
(M = 87.85, SD = 36.01) fixated on the prospective memory
target region eight times more often than those in the control
condition (M = 11.00, SD = 10.66).

Cue-driven monitoring Next we sought to understand the
extent to which monitoring was affected by the cues. A 2
(Condition: experimental/control) × 2 (Cue: related/unrelated)
mixed-model analysis of variance (ANOVA) was used to ex-
plore the effect of cues on monitoring between conditions. A
significant effect of cue type was observed, F(1, 50) = 18.86,
MSE = 2.15, p < .001, η2 = .22, and this effect arose from
related cues (M = 2.02, SD = 2.67) eliciting more monitoring
than unrelated cues (M = 0.77, SD = 1.06) overall. The main
effect of cue was qualified by a significant Condition × Cue
interaction, F(1, 50) = 17.72,MSE = 2.15, p < .001, η2 = .20.
This interaction was expected, and we followed it up with
additional tests for simple effects.

First, an independent-samples t test was used to directly
compare the levels of monitoring following a related cue be-
tween the conditions (experimental vs. control). The two con-
ditions did differ significantly, t(50) = 6.25, p < .001:
Participants in the experimental condition were much more
likely to engage in monitoring after fixating on a related cue
than were control participants. Participants within the experi-
mental condition alsomonitored after a related cue significant-
ly more often than they monitored following an unrelated cue,
t(25) = 4.37, p < .001. Furthermore, there was no difference in
the monitoring frequencies following related and unrelated
cues within the control condition, t(25) = 0.33, p = .75. This
pattern of results supported our hypothesis that related cues
would trigger monitoring activity significantly more often
than unrelated cues, though only for those with the prospec-
tive memory intention (see Fig. 2). Indeed, the participants in
the control condition demonstrated virtually no evidence of
cue-driven monitoring.

Prospective memory performance

Prospective memory performance was operationalized as the
proportion of times participants said “hit” within one trial of
an apple picture appearing. Prospective memory performance
was moderate (M = .60, SD = .35) and was found to be pos-
itively correlated to total monitoring activity (r = .47, p = .01).
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Fig. 2 Frequency of cue-driven monitoring by condition. Error bars
represent one standard error of the mean
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Ongoing-task performance

Participants were told to verbally report the number of living
objects they saw in each trial; thus, performance was opera-
tionalized as the number of trials on which the correct number
of living objects was reported. An independent-samples t test
revealed a marginally significant difference between the ex-
perimental (M = 5.00, SD = 3.99) and control (M = 7.69,
SD = 5.98) conditions, t(50) = 1.91, p = .06. The group dif-
ference was in the anticipated direction, with the experimental
group performing worse than the control group.

Discussion

The goal of this study was to develop a more direct
measure of the strategic monitoring process theorized
to support prospective memory retrieval, in order to
evaluate the impact of contextual cues on the cognitive
mechanisms supporting prospective memory. A notable
strength of the task developed for the present study is
that, unlike the traditional laboratory-based prospective
memory task, it captures the common occurrence in
real-world settings of having to overtly shift attention
to other areas of the visual scene to monitor for upcom-
ing target events. This, in turn, enabled a more precise
estimate of overt strategic monitoring than is typically
afforded by behavioral measures. The sheer magnitude
of the observed effects in the present study provides
unequivocal evidence of the strategic monitoring or pre-
paratory attention processes that have been theorized to
support retrieval in prospective memory tasks (McDaniel
& Einstein, 2000; Smith, 2003). Specifically, we found
that participants who were given the prospective mem-
ory intention were more likely to shift their visual at-
tention from the ongoing task to the area of the screen
where the prospective memory target occasionally ap-
peared. Of particular interest was the finding that a
cue-driven monitoring process was directly initiated by
subtle cues, in the form of semantically related images
that were embedded in the continuous task. Past studies
have revealed that contextual cues in the environment
often prompt retrieval of a future intention (Harris &
Wilkins, 1982, Henry et al., 2012; Kuhlmann &
Rummel, 2014; Kvavilashvilli & Fisher, 2007), and the
present research extended this finding with the observa-
tion that contextual cues can trigger retrieval of the
future intention, thereby prompting participants to overt-
ly monitor for prospective memory targets.

Salient external cues have been shown to be helpful to
adults (Guajardo & Best, 2000) in a variety of laboratory
studies (Einstein & McDaniel, 1996; Kim & Mayhorn,
2008; Villa, 1998), including investigations of air traffic

control (Loft et al., 2011). In particular, external aids were
helpful when they appeared in the context of the prospective
memory targets. These external aids led to a reduction in the
ongoing-task cost, in addition to boosting prospective memo-
ry performance. Of particular interest to the present study is
the impact of more subtle, implicit cues on the cognitive pro-
cesses theorized to support prospective memory.

The newly developed dynamic multiprocess framework
(Scullin et al., 2013) postulates that contextual cues can
prompt spontaneous retrieval of the future intention and lead
individuals to begin strategically monitoring for the upcoming
prospective memory target. Past studies have provided partial
support for these claims by demonstrating that monitoring
behavior increased (at least in some experimental conditions)
when subtle cues were embedded in the ongoing task (Scullin
et al., 2010) and that activity in brain regions associated with
strategic monitoring (i.e., anterior cingulate cortex) increased
in response to cues that were semantically related to the pro-
spective memory target, relative to unrelated cues
(Hashimoto, Umeda, & Kojima, 2011). A strength of the pres-
ent approach is that it provides a robust measure of the time-
line over which participants fixate on environmental cues,
retrieve the intention, and subsequently begin to monitor for
the upcoming target event. We found that even subtle cues in
the form of semantically related images were effective in ini-
tiating strategic monitoring processes that were functionally
related to prospective memory performance. Specifically,
when participants in the prospective memory condition fixat-
ed on images during the ongoing task that were related to the
prospective memory target, they were more likely to immedi-
ately engage an overt strategic monitoring process relative to
when they fixated on unrelated images. This finding revealed
a dynamic interaction between contextual cueing and the en-
gagement of strategic monitoring processes (Scullin et al.,
2013).

New paradigms, such as the one we have designed, can
inform theoretical discussions in the prospective memory lit-
erature. For example, disagreement remains regarding the
cognitive processes that are necessary for supporting prospec-
tive memory retrieval (Einstein & McDaniel, 2010; Loft &
Remington, 2013; Smith, 2010). A recent claim that has
sparked controversy is that individuals may not engage pre-
paratory attention to monitor for upcoming prospective mem-
ory targets, even in tasks that are widely believed to require
strategic monitoring to support the retrieval of future inten-
tions (Heathcote, Loft, & Remington, 2015; Loft &
Remington, 2013). This theoretical stance assumes that ob-
served ongoing task costs in the typical laboratory task really
reflect increased response thresholds associated with the pro-
spective memory target, rather than participants engaging a
preparatory monitoring process. By separating the ongoing
task and the prospective memory target stimulus, the present
paradigm partially addresses the potential response conflict
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confound noted by Loft and Remington in the typical measure
of prospective memory monitoring cost. It is important to
note, however, that the parameters of the task used in the
present study do not allow for the calculation of an ongoing
task cost, so it is unclear which strategic monitoring index
provides the optimal measure of monitoring. Our goal was
simply to provide an alternative measure of strategic monitor-
ing that would focus on overt monitoring in situations in
which the ongoing task and future intention are separate tasks.

Future research will be needed to determine how the task
developed for the present study compares to the traditional
event-based prospective memory task. Notably, the prospec-
tive memory target items are embedded within the ongoing
task in the typical event-based prospective memory paradigm,
whereas our task uses separate stimuli for the ongoing and
prospective memory tasks. We consider this feature to be a
key strength of our approach, because it enabled us to use
eyetracking measures to isolate the strategic monitoring pro-
cess, and in particular, the cue-driven monitoring process.
Admittedly, it is unclear how our task would fit within the
cue focality continuum related to intention retrieval in event-
based prospective memory tasks (Einstein et al., 2005). A task
is considered to be focal if the ongoing task demands direct
attention to the presence of the prospective memory target. In
our approach, the separation of the ongoing and prospective
memory tasks suggests that the prospective memory task is
nonfocal to the ongoing task; however, embedding cues in the
ongoing task that are semantically related to the prospective
memory target did direct attention to the prospective memory
task demand. Thus, our task (as well as many real-world pro-
spective memory tasks) may contain both focal and nonfocal
features, particularly when considering the impact of contex-
tual cues in the environment. Furthermore, the separation of
the ongoing and prospective memory tasks may bear more
resemblance to the typical time-based prospective memory
task, in which attention has to be diverted from the ongoing
task to monitor an upcoming target event. In both time- and
event-based tasks, the individual has to maintain two task sets
(i.e., responding to the ongoing task and maintaining the fu-
ture intention); however, time- and event-based tasks do ex-
hibit distinct features, such as larger age deficits being ob-
served in time-based tasks (for a review, see Henry,
MacLeod, Phillips, & Crawford, 2004) and differential pat-
terns of activation within the rostral prefrontal cortex (Okuda
et al., 2007). More research will be needed to determine how
tasks that do not fit perfectly within the confines of the typical
focal/nonfocal and time-/event-based distinctions relate to
existing theories. Despite these differences, we contend that
tasks such as the one we developed for the present study can
provide important insight into the cognitive processes
supporting prospective memory while considering the com-
plexity and ambiguity of features in real-world prospective
memory situations.

In general, we believe that the field of prospective
memory has benefitted, and will continue to benefit,
from the use of eyetracking techniques. The emergence
of eyetracking approaches to study prospective memory
has also led to new and interesting questions, such as
how interruptions impact nurses in intensive care units
(Grundgeiger, Sanderson, MacDougall, & Venkatesh,
2010) and how visual gaze differs in prospective memo-
ry tasks, relative to visual search and free-viewing tasks
(Hartwig, Schnitzspahn, Kliegel, Velichkovsky, &
Helmert, 2013). To our knowledge, the first eyetracking
paradigm used in prospective memory research was de-
veloped by West, Carlson, and Cohen (2007), who used
an eyetracker to assess fixation patterns as participants
performed a visual search task in which prospective
memory targets were embedded within the ongoing-task
area. There, participants were unable to anticipate the
location of prospective memory targets with relation to
other ongoing-task-relevant stimuli. In contrast, our im-
plementation of a distinctly separate area of the visual
field for the prospective memory task allowed us to di-
rectly observe overt strategic monitoring processes. By
annexing the prospective memory target to a separate
area of the visual field, we were able to parse out visual
searches for the prospective memory target from
ongoing-task activity. Thus, the task used in the present
study allows for a greater degree of confidence that fix-
ations over the prospective memory area do not represent
incidental visual wandering.

Conclusions

Traditional behavioral approaches for assessing prospective
memory performance have led to great strides in our under-
standing of the cognitive mechanisms supporting prospective
memory; however, the measurement of strategic monitoring
used in these approaches has been indirect, leading to some
ambiguity regarding what processes are being measured. The
introduction of psychophysiological approaches, such as
those measuring visual attention, offers the chance to directly
observe the presence of overt strategic monitoring, or visually
searching for the target. In the present study, the occurrence of
each incidence of strategic monitoring was precisely recorded
as participants engaged in a continuous visual search task.
Moreover, our approach allowed us to observe the impact of
contextual cues on the initiation of strategic monitoring. These
findings are important for understanding how context interacts
with the cognitive mechanisms supporting prospective mem-
ory retrieval. The new paradigm developed in the present
study can be used to further inform current theoretical debates
on the frequency and necessity of strategic monitoring
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processes, and how they facilitate the successful recollection
of prospective memory intentions.2
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