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An investigation of everyday prospective memory

RICHARD L. MARSH, JASON L. HICKS, and JOSHUA D. LANDAU
University of Georgia, Athens, Georgia

Prospective memory, remembering to carry out one’s planned activities, was investigated using a
naturalistic paradigm. Three experiments, with a total of 405 participants, were conducted. The goal
was to demonstrate that the cognitive processing underlying successful everyday prospective remem-
bering involves components other than mere “memory.” Those components are probably best repre-
sented as individual differences in various cognitive capacities. More specifically, metamemory, atten-
tional capacities, and planning processes that reprioritize intentions according to the demands of
everyday life may determine how people actually accomplish the plans they establish for themselves.
The results of these experiments suggest that researchers interested in the topic will have to contend
with a multidimensional set of factors before any comprehensive understanding of prospective re-

~membering can be realized.

This article concerns the attentional and memory sys-
tems that people use to guide and control their behavior.
Loosely defined, research on prospective memory inves-
tigates how people establish their future goals at one time
and then, at later times, attempt to fulfill those delayed
intentions. Prospective memory is often contrasted with
retrospective memory, which is memory for what one has
done or encountered in the past (e.g., Einstein & McDaniel,
1990). Adopting the perspective that prospective and ret-
rospective memory are somehow qualitatively different
phenomena has allowed researchers to discover many in-
teresting similarities between the two types of memory.
For example, prospective memory is better when (1) the
retention interval is shorter between forming an intention
and the time it is to be completed (Loftus, 1971), (2) in-
centives are offered to promote remembering (Meacham
& Singer, 1977), or (3) the prospective tasks are more im-
portant (Kvavilashvili, 1987, 1992). Other studies, how-
ever, have examined factors that are unique to prospective
memory, such as how comfortable the individual feels
about completing the intention (Meacham & Kushner,
1980), the various strategies used to remember to per-
form an action in the future (Harris, 1980), how prospec-
tive memory skills might develop from childhood (Beal,
1988), whether age-related differences exist (Craik, 1986;
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Einstein, McDaniel, Richardson, Guynn, & Cunfer, 1995),
and how psychologists fulfill their intentions (Park, Smith,
& Cavanaugh, 1990). '

According to one view, prospective memory is sup-
ported by a set of human planning processes. In accord
with this conceptualization, recent theoretical frameworks
have placed prospective memory squarely at the cognitive
crossroads of memory, attention, and action (Ellis, 1996).
Thus, studying other cognitive components involved in
completing one’s planned activities besides “memory”
should advance our understanding of this complex phe-
nomenon. This article réports three attempts to investi-
gate several other nonmemorial components of prospec-
tive remembering using a very different paradigm from
other studies found in the literature.

Previous paradigms examining prospective memory
can be broadly classified as naturalistic or laboratory-
based. In the naturalistic studies, people were asked to mail
postcards to the experimenter (Meacham & Singer, 1977),
to press a button on a clock several times a day (Wilkins
& Baddeley, 1978), or to make phone calls at prespecified
times during a day or week (Maylor, 1990; Moscovitch,
1982). The major criticism with these earlier studies was
a lack of experimental control. For example, prospective
tasks, such as returning postcards or phoning the exper-
imenter at preset times, are troublesome because the ex-
perimenter does not know what memory aids, if any, are
used by the participants in order to comply with the de-
mands of the experiment. Moreover, the intention isre-
ally not the participant’s, but rather, the experimenter’s.
In contrast, there has been recent interest in returning to
laboratory-based investigations of prospective memory.
Einstein, McDaniel, and their colleagues (Einstein &
McDaniel, 1990, 1996; Einstein et al., 1995) have pio-
neered two computer-based tasks, one event-based and
the other time-based.

In the time-based task, people monitor a clock and re-
spond at fixed intervals (e.g., every 10 min) while per-
forming a second, attention-demanding task (an ongoing
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short-term recall task akin to the Brown-Peterson task).
Because of the difficult nature of this retrospective mem-
ory task, the prospective task is believed to be “subordi-
nate” and thereby to approximate real-life prospective
remembering when people are busily engaged in other ac-
tivities. The dependent measures in this paradigm include
the number of successful responses and the frequency of
clock checking. In the event-based task, participants are
given one or two words to remember (e.g., rake) and are
told to press a key whenever they encounter the word(s)
in the ongoing recall task. Both of these laboratory-based
tasks represent new attempts to collect empirical data on
prospective remembering. Moreover, both paradigms ac-
knowledge that remembering to carry out a task in the
future inherently involves a self-initiated cuing process
akin to reminding oneself. Whether more self-initiated
processing is required by the time-based task as com-
pared with the event-based task is still debated (Craik,
1986; Einstein et al., 1995). Regardless, our approach in
this article was to examine the likely correlates of this self-
initiated processing that is used outside of the laboratory
by studying the effectiveness of such things as the use of
a daily planner. Intuitively, successful remembering of fu-
ture engagements might require that one periodically re-
fresh the plans and goals set forth for that day or week,
and that includes remembering to check a daily planner
if one is kept.

Assuming that proespective memory performance in
the laboratory is often poorly correlated with performance
outside the laboratory (e.g., Mayhorn, Park, Morrell, &
Marsh, 1995), our approach was to freely admit that sacri-
ficing some laboratory control in favor of ecological va-
lidity might nevertheless yield important insights regard-
ing how people remember to accomplish their intentions.
As our starting point, we assumed that cognitive capacities
other than retrospective memory were critical to prospec-
tive performance (Dobbs & Reeves, 1996). That is, ac-
complishing one’s intentions involves planning, monitor-
ing, and prioritizing processes that could be largely driven
. by attentional and inhibitory mechanisms. For example,
changes in focused attention and attentional switching ca-
pacities afford people the opportunity to engage in tempo-
ral monitoring processes and to initiate self-cued remind-
ings about upcoming planned activities. These capacities
also allow people to review and to revise the activities that
they have planned on the basis of new goals, new events,
and new contingencies that occur in the course of every-
day cognition. Rather than directly manipulating levels
of attention (see Marsh & Hicks, 1998) and the strategies
that people use to remember their intentions, the para-
digm reported here took participants as they came to the
laboratory, with all of their variability, individual differ-
ences in attentional capacities, and strategies for complet-
ing their intentions. The basic paradigm required partic-
ipants to come in on one day to document the activities that
they had planned for the coming week. One week later,
they returned and documented what they had actually ac-

complished, providing reasons for failures to complete
their intentions. Across the three experiments, how people
remembered their plans was manipulated or various ca-
pacity measures were collected, such as metrics of sus-
tained attention, attention switching, retrospective mem-
ory, and metamemory.

How might this approach to studying prospective
memory enhance our understanding of the phenomena?
Chiefly, the approach examines multiple, simultaneous
intentions that people must juggle over the course of
a week. Hitherto, most laboratory studies have investi-
gated a single intention that is performed once (e.g.,
Dobbs & Rule, 1987; Loftus, 1971) or the same intention
performed repeatedly (e.g., Einstein & McDaniel, 1990;
Wilkins & Baddeley, 1978). Second, the paradigm in-
vestigates intentions that participants established for
themselves, and not intentions dictated by the experi-
menter (cf. Ellis & Nimmo-Smith, 1993). Third, the ap-
proach begins to address the planning and the reprioriti-
zation processes that people use over extended periods of
time that are impossible to study with the brief estab-
lishment of an experimenter’s intention supplied to par-
ticipants in a laboratory setting. That is, the paradigm ac-
knowledges that, from the time of formation, most
intentions are delayed for some extended period (usually
because they cannot be accomplished immediately) and
that these intentions are then executed as environmental
and cognitive demands permit. Fourth, and in a related
way, the approach investigates the outcome of the natural
processes of updating, abandoning, and revising one’s
plans as they occur simultaneously with all the various
(and typical) human difficulties that people have manag-
ing their time and behavior (see Rabbit, 1996, citing the
need for such a paradigm). Fifth, and finally, the para-
digm examines people’s natural use of memory aids, such
as daily planners, to determine how such variables may af-
fect what they ultimately accomplish. '

EXPERIMENT 1

Experiment 1 was conducted to assess how many plans
people established for themselves over the course of a
week and to determine what proportion was actually ac-
complished. Another goal was to understand the under-
lying reasons why some intentions went unfulfilled. A
final goal was to determine whether individual differences
in the use of memory aids, as well as native differences
in attentional and memory capacities, were related to
prospective memory performance outside the laboratory.

Method

Participants. One hundred thirty-five undergraduates from the
University of Georgia volunteered and received partial course credit
for their participation. The participants were tested in groups of
10-20 people. Each group was tested in two sessions conducted
1 week apart.

Materials. The basic materials consisted of three different per-
formance assessments: (1) planning activity sheets measured peo-



ple’s success at completing their intentions, (2) general memory
ability was measured both by self-report and by an objective retro-
spective recall measure, and (3) attentional capacity was measured
by two objective tests and one self-report measure. The planning
activity sheet was divided into six sections corresponding to the cat-
egories of plans most frequently cited by participants in a similar,
but retrospective, task (Meacham & Kushner, 1980). For brevity,
* these six categories are described in the Results section. The par-
_ ticipants were given 10 min (which was ample time) to write down
their plans for the coming week under each of the section headings.
The form also asked several other questions regarding people’s ha-
bitual use of a daily planner (i.e., calendar). People used this form
again when they returned 1 week later to document completion (or
noncompletion) of the activities they had intended that week.

The participant’s general memory ability was assessed with three
measures. Two of these were self-report metamemory question-
naires. One assessed people’s beliefs about how good their memory
was (Everyday Memory Questionnaire, hereafter the EMQ; Martin,
1986), and the other assessed how often they experienced failures
in memory and action, such as forgetting other people’s names or
where they left a book for later use (Cognitive Failures Question-
naire, hereafter the CFQ; Broadbent, Cooper, Fitzgerald, & Parkes,
1982). In addition to these two measures, the participants were
given 24 low-frequency words to remember for an immediate free
recall test.

To measure attentional capacity, three standard measures of at- -

tention were administered. The Symbol Digit Modalities Test (here-
after the SDMT) is a global assessment of attention that contains a
measure of attentional switching capacity that was originally de-
veloped to screen for learning disabilities in people without physi-
cal brain abnormalities (Smith, 1968). In addition to this attentional
switching assessment, the Ruff 2 and 7 Selective Attention Test (here-
after the 2 & 7 test) is known to measure one’s capacity for sustained
attention on a selective crossing-out task (Ruff, Niemann, Allen,
Farrow, & Wylie, 1986). The third measure, the Everyday Atten-
tion Questionnaire (hereafter the EAQ; Martin, 1986), is a self-
report of one’s ability to carry out specific activities while simulta-
neously performing various other tasks (i.e., dual-task performance).

Procedure. During the first session, the participants received the
planning activity sheets and were instructed to document the activ-
ities they had planned for the upcoming week. They were also asked
to rate the importance of each plan on a 7-point Likert scale. Those
who regularly used a daily planner were notified beforehand to bring
it to the laboratory and were encouraged to consult it in order to
document their plans. The participants took the retrospective mem-
ory test consisting of a randomized list of 24 low-frequency words.
Each word was presented for 5 sec on an overhead projector at the
front of the room. The participants were immediately given 2.5 min
to write down all of the words they could remember. This retrospec-
tive memory assessment and the recording of plans constituted the
first session.

Upon their return 1 week later, the original planning activity sheets
were returned. At this time, the participants recorded on a separate
sheet whether each plan had been completed. If a plan was not com-
pleted, space was provided to explain why the activity was not ful-
filled as originally intended. The EMQ, the CFQ, and the EAQ were
administered next, in that order. Each questionnaire was self-paced
with the restriction that the participants could work on only one ques-
tionnaire at a time and could not return to a previous measure after
finishing it. After the self-report assessments, the SDMT and the 2
& 7 test were administered to the entire group, with the experimenter
pacing and calling out ending times as necessary.

Results and Discussion v
The results concerning the participants’ failures to ful-
fill their intentions (and the reasons they provided) are
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discussed first, followed by an analysis of the memory and
attention measures. In this second analysis, particular dif-
ferences are noted between those who use memory aids
such as daily planners and those who do not. Of the 135
patticipants, 78 (57.8%) reported that they normally used
a daily planner and 57 (42.2%) reported that they did not.
Hereafter, we use the term recorders to refer to the partic-
ipants who habitually used a daily planner or some other
written list to keep track of their intentions and obligations;
we use the term nonrecorders, for those who did not use
any written device..When confidence intervals (Cls) are
reported, they represent 95% intervals around sample
means. o '

Unfulfilled intentions. Overall, the participants re-
ported an average of 15.5 (SD = 5.34) plans for the up-
coming week; that number did not differ for the recorders
and the nonrecorders, with 15.5 and 15.4 plans for the
week, respectively (CI = 14.6-16.4). The classifications
of plans on the planning activity sheets were (1) commit-
ments and appointments (e.g., a dentist appointment),
(2) intentions to commit (e.g., calling to establish an ap-
pointment), (3) intentions to complete (e.g., having to re-
turn something or to borrow something from a friend),
(4) intentions to study (e.g., doing homework), (5) inten-
tions to communicate (e.g., writing, telephoning, or send-
ing a letter), and (6) miscellaneous intentions (e.g., tak-
ing medicine or feeding a friend’s pet). Table 1 provides
the percentage of plans in each category that were not com-
pleted, averaged across all participants.

Interestingly, the recorders and the nonrecorders had
equivalent overall noncompletion rates (see Cls in the bot-
tom two entries of column 1 of Table 1). Moreover, in stan-
dard significance tests, the two variables of plan category
and status as a recorder versus a nonrecorder did not in-
teract [F(5,430) < 1], indicating that noncompletion
rates were not different by category according to whether
or not the participants used a daily planner. This same
analysis (due to linear dependence of the variables) also
serves to confirm that the recorders and the nonrecorders
did not have proportionately different plans across the
six categories. Examination of the CIs in the first column
of Table 1 clearly shows that noncompletion rates were
very different depending on the category of plan. Greater
rates of noncompletion appear localized to two categories
that can be characterized as the participants’ uncommitted
intentions (i.e., intentions to communicate and intentions
to complete). In contrast, previously established intentions,
characterized by meeting appointments or doing assigned
homework, showed markedly smaller noncompletion rates.

Given that there was no overall difference between those
who used daily planners and those who did not, the various
reasons that the participants gave for failing to complete
their intentions were examined, pooled over that variable.
In general, the participants gave four different classes of
reasons for failing to complete their plans: (1) they com-
pletely forgot the intention, (2) they reprioritized their ac-
tivities (e.g., decided something else was more important
or more favorable to do, capitalized on better opportuni-
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Table 1
Percentages of Uncompleted Plans by Category
and Percentages of Reasons Given for Those Failed Intentions in Experiment 1

Overall
Plan Category

Reason Given for Noncompletion

Noncompletion Forgot Reprioritized Cancelled Impossible

Commitments and Appointments 16.5 8.1 38.7 21.0 322
(12.3-20.7)
Intentions to Commit 29.5 23.6 50.6 225 33
(23.3-35.7)
Intentions to Complete 36.3 9.0 559 15.3 19.8
(29.7-42.9)
Intentions to Study 17.5 1.5 92.5 1.5 4.5
(12.9-22.1)
Intentions to Communicate 40.7 21.0 679 74 37
(32.5-48.9)
Miscellaneous Intentions 25.1 11.6 48.8 12.8 26.8
(19.7-30.5)
Column Averages 249 12.9 58.5 13.7 149
(20.6-29.2)
) Recorders 273 16.1 57.6 11.4 14.9
(24.3-30.7)
Nonrecorders 259 6.8 59.3 15.7 18.2
(21.9-29.9)

Note—Confidence intervals are given in parentheses.

ties, etc.), (3) the intention was cancelled by someone else,
and (4) fulfillment of the intention was impossible due to
other circumstances (e.g., bad weather, car troubles).
These results are given in Table 1 for each of the six cat-
egories of plans.! For each category, the four reasons for
noncompletion sum to 100% (i.e., rows sum to 100%).
As can be seen in Table 1, the surprising result is that the
participants actually overtly forgot very few of their in-
tentions (i.e., approximately 13% in the “Column Aver-
ages” row of Table 1). Rather, reprioritization and resched-
uling dominated the participants’ “failures” to carry out
their intentions. This dominance of reprioritization is ap-
parent across each and every one of the six categories
[Qcun(15) = 83.06, p < .001].

Another interesting aspect of the data summarized in
Table 1 is that approximately 29% of the participants’
failures were not directly under their voluntary control
(i.e., cancelled and impossible as reasons given for non-
completion). Table 1 displays the percentage of reasons
cited for failing to carry out one’s intentions grouped by
whether or not the participants were recorders or non-
recorders. Of the reasons given, an independent samples

t test was conducted on each of the four types of reasons
(with a Bonferroni correction for multiple comparisons).
On none of the four reasons did the recorders and the non-
recorders significantly differ after correcting the Type I
error rate. Finally, there was a small but reliable difference
in rated plan importance. Successfully completed plans
were rated slightly more important during the first session
(5.9, CI = 5.7-6.1) than those that went uncompleted
(5.2, CI = 5.1-5.3). As discussed earlier, this finding is
not at all surprising given that manipulations of intention
importance often lead to better prospective memory (e.g.,
Kvavilashvili, 1992).

Attention and memory measures. Given that the
recorders and the nonrecorders were similar in their over-
all success rate, there must be a principled reason why
some people feel compelled to rely on daily planners and
other related memory aids. To investigate possible un-
derlying reasons that might stem from individual differ-
ences, Table 2 sets forth the results of the three memory
measures and the three attention measures for recorders
and nonrecorders separately. For each variable, perfor-
mance is given as the proportion of the highest possible

Table 2
. Performance on the Memory and Attention Capacity Measures
as Proportions of Optimal Score for Recorders and Nonrecorders in Experiment 1

Memory Measures Attention Measures
EMQ CFQ Free Recall SDMT Ruff2 & 7 EAQ
Recorders .70 45 .50 50 55 .49
(.690—-.710) (436-464) (474-.526) (.490-.510) (.536—.564) (.476-.504)
Nonrecorders 75 49 59 .54 .60 58

(735-765) (480-.500) (.562-.618) (.530-.550) (.585—.615) (.563-.597)

Note—Confidence intervals are given in parentheses.



score (with the CFQ reversed scored so that higher num-
bers reflect better performance).

As is obvious from the CIs in Table 2, the recorders
and the nonrecorders performed differently on each of
the EMQ, CFQ, and free recall measures of memory. The
participants who did not use daily planners reported that
they had better overall memory, experienced fewer failures
of action and memory, and demonstrated their superior
memory in the laboratory test of free recall. Results for
the attention measures revealed a similar difference. The
participants who did not use daily planners reported hav-
ing better attentional capability as indicated by the EAQ
and actually performed better than those who did use
planners on the SDMT and on the 2 & 7 test (see the Cls
in Table 2). These data indicate that the recorders said
they had worse memory abilities, worse attentional ca-
pabilities, and actually performed more poorly on objec-
tive measures of attention and memory as compared with
the nonrecorders. Thus, there seems to be a principled rea-
son that some people feel compelled to carry and to use
daily planners. Calendars and planners may be a com-
pensatory device for those who believe (either rightly or
wrongly) that their memory will fail them unless some
external aid is used. Because this is anovel finding, a sub-
set of these individual difference analyses was repeated
again in Experiment 2.

EXPERIMENT 2

Experiment |1 examined participants’ success at com-
pleting intentions they had established for themselves
over the course of a week—a period that is arguably inter-
mediate in length. The major results were as follows. First,
overt forgetting of intentions was rather low, but the par-
ticipants reported extensive revising, rescheduling, and
changing of their plans to meet unexpected and more
pressing demands. This result is not overly surprising, but
it may qualify our interpretation of the research partici-
pants’ performance when they failed to press a key in a
laboratory event-based task (an important point that is
taken up in the General Discussion section). Second, al-
though the recorders and the nonrecorders did not differ
in their total number and types of plans or in their over-
all success at completing their intentions, they did signif-
icantly differ on all six measures of memory and attention.
The pattern of data was unambiguous: the participants
who recorded their intentions believed that they had
worse memory and attentional capacities, and their be-
liefs were borne out in more objective measures of those
capacities. Third, the participants tended to complete ac-
tivities where an established commitment had already been
arranged, but they tended to reschedule activities that
lacked this committed component (cf. Meacham, 1988).

On the basis of these findings, the goal of Experiment 2
was to explore why recorders and nonrecorders have
equivalent rates of forgetting despite the recorder’s per-
ceived need for an extra memory aid and their reported
habitual use of it in debriefings. One obvious candidate
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difference between recorders and nonrecorders is the
number of times a day that they review, revise, or other-
wise refresh their “list” of upcoming obligations. On the
one hand, if recorders have worse memory, then perhaps
they must check their daily planners and review their plans
more often throughout the day. On the other hand, per-
haps carrying a daily planner alleviates the need to re-
view and to plan one’s schedule as often in the course of
everyday cognition. Thus, an a priori prediction is unclear
concerning who reviews more often, recorders or non-
recorders. In Experiment 2, all participants were given
hand-held tally counters and asked to record the number
of times they actually reviewed their plans or made de-
cisions about doing one activity from among several al-
ternative intentions. Because approximately 60% of the
participants used daily planners in Experiment 1, we
were confident that enough recorders and nonrecorders
could be recruited to get stable estimates of how often
these two groups reviewed their plans.

Of course, the criticism exists that carrying the tally
counter might cause all participants to check more often,
thereby obscuring any differences between recorders
and nonrecorders. A companion criticism is that carry-
ing the tally counters affects one group differently. In
terms of experimental design, this criticism is best ad-
dressed a priori by orthogonally crossing the first factor
of interest (natural planner use) with a second factor of
interest and examining the interaction term for signifi-
cance. The second factor that was chosen required that
half of the participants wear neon green wristbands as a
reminder to review their intentions more frequently.
Thus, the participants were asked to engage in reviewing
and rehearsal of the plans they had established for the
near and intermediate term every time that the wristband
reminded them to do so. Hitherto, all variables manipu-
lated in the laboratory that are known to alter retrospec-
tive remembering have been shown to similarly alter
prospective remembering (see Einstein & McDaniel,
1996, for a review; but see Vortac & Edwards, 1995).
Thus, a manipulation, such as rehearsal, that is known to
improve retrospective memory should similarly improve
prospective memory. Because carrying the tally counter
might confound testing such a prediction, investigating
the relationship between rehearsal and prospective re-
membering was delayed until Experiment 3, after it was
confirmed that the wristband manipulation would affect
the number of times a day that participants actually re-
viewed their plans.

Method

Participants. Eighty-two undergraduates from the University of
Georgia volunteered and received course credit for their participa-
tion. The participants were tested in six groups of 10—15 people. As
in Experiment 1, each group was tested in two sessions; however,
unlike before, these sessions were conducted 5 days apart. Cell sizes
for the groups are provided in the note of Table 3.

Materials. Although the participants’ ultimate success was not
assessed in this experiment, the activity planning sheets were col-
lected during the first session to assess whether the groups had ap-
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Table 3
Tally Counts and Capacity Measures for Experiment 2
Nonrecorders Recorders
No WB WB No WB WB

Avg. CI Avg. CI Avg. CI Avg. CI
Tally count (#) 40.1 30.6-49.6 622 544-70.0 293 224-362 41.7 33.7-49.7
Freerecall (%) 49.3 433-553 454 38.4-524 356 32.0-394 397 357-437
SDMT (%) 544 50.7-58.1 534 49.2-57.6 50.5 48.1-52.9 513 484-542
Ruff2& 7(%) 67.7 63.3-72.1 597 542-652 563 528598 59.8 56.0-63.6

Note—No WB, no wristband; WB, wristband. For the nonrecorders with no wristbands, cell N =
15, and number of plans = 14.0 (Cl = 12.3-15.7); for the nonrecorders with wristbands, cell N =
16, and number of plans = 16.1 (CI = 14.0-18.2). For the recorders with no wristbands, cell N = 25,
and number of plans = 14.3 (CI = 12.1-16.5); for the recorders with wristbands, cell N= 26, and

number of plans = 18.3 (CI = 15.6-21.0).

proximately the same number of plans (as the recorders and the non-
recorders did in Experiment 1). Otherwise, all forms and measures
were identical to those used in Experiment 1. The only other dif-
ference was that the subjective capacity measures (i.e., CFQ, EMQ,
and EAQ) were eliminated because they yielded the same results as
the more objective assessments of attentional and memorial capac-
ities. In addition to these materials, the participants used a tally
counter to record how often they reviewed their plans over a critical
3-day period of the experiment. This hand-held mechanical device
is often used for counting iriventory or the number of people entering
a stadium or park. Some.of the participants were also required to wear
anonremovable wristband for the same period. The participants were
given detailed instruction sheets to accompany the counters and the
wristbands, as described next.

Procedure. The first session was always held on a Monday. After
the participants documented their plans on the planning form, each
was given a tally counter. Each counter had a number engraved on
the side, which the participants recorded on their planning form.
The participants were encouraged to click the counters for a while
to become familiar with them, and they were then given detailed in-
struction sheets to accompany them. The instructions detailed under
what conditions the counters were to be incremented. These condi-
tions included thinking about or reviewing one’s plans, as well as
when decisions were made about doing one activity from among
several alternative intentions. The experimenter detailed these con-
ditions and answered any questions that arose about their prescribed
use for the ensuing 3 days. The counters were to be used starting on
Tuesday morning and stopping at bedtime on Thursday evening. The
counter was returned during the second session, held on Friday of
the same week. The number on the counter was assumed to accurately
reflect the number of times the participants reviewed their upcom-
ing plans for the rest of that day, the following day, and remainder
of the week.2 ’

Some of the participants were dismissed from this first session,
and the remaining ones had the wristband affixed to their right
wrist. Approximately half (n = 26) of the recorders and half (n =
16) of the nonrecorders received wristbands. The wristbands were
also accompanied by instruction sheets, detailing that the wrist-
bands were to be used as reminders to review one’s plans for the re-
mainder of the current day, the following day, and the remainder of
the week. As with the tally counter instructions, these written in-
structions were verbally reinforced, and questions about the pre-
scribed reviewing and rehearsing were addressed. The participants
were encouraged to “buy into” the notion that reviewing one’s plans
should have the beneficial outcome of improving the “amount one
accomplishes over the course of the week.” The participants wear-
ing the wristbands had them removed when they handed in their
tally counters. During the second session, the participants completed

the retrospective, free-recall memory test. The two objective atten-
tion measures, as detailed in Experiment 1, were also administered
at that time,

Results and Discussion

Providing half of each of the recorders and the non-
recorders with wristbands created an experimental de-
sign with two levels on each of two between-subjects fac-
tors (i.e., four groups of participants). Table 3 sets forth
the results. As seen in the note of Table 3, the recorders
and the nonrecorders did not differ in their total number
of plans. However, the participants randomly chosen to
wear wristbands did have a slightly greater number of
plans. This average of three extra plans for those who wore
wristbands cannot account for the increased rehearsal of
their plans, as described next. Table 3 specifies the total
number of times the participants reviewed their plans over
the course of the 3 days from Tuesday morning to Thurs-
day evening (i.e., the tally count). Two effects are note-
worthy. First, the participants who were given the wrist-
bands reviewed their plans almost 50% more frequently
than did those without wristbands. This outcome was an-
ticipated if the wristbands had successfully served as a
reminder to rehearse and review one’s upcoming obliga-
tions. Second, the more interesting outcome was that the
recorders generally thought about their intentions much
less frequently than did the nonrecorders. For example,
the recorders without wristbands reviewed their plans
about 10.8 times less often (i.e., about 3 times a day less
often) than did their nonrecorder counterparts without
wristbands, even though both groups had an equal num-
ber of plans. Perhaps carrying a daily planner obviates
the need to check one’s obligations as frequently in order
to successfully accomplish upcoming activities. Or per-
haps carrying the planner instills a level of confidence
about meeting one’s obligations such that one reviews
one’s intentions less frequently.

Whatever the specific reason, people who use a mem-
ory aid to accomplish their planned activities think about
those commitments less frequently, as objectively mea-
sured in this experiment. What this experiment failed to
address is how people use those aids. Clearly, they do not



write down everything in their daily planners. Perhaps they
write down only a fraction of their intentions. An anal-
ysis of that sort is beyond the scope of this article. To
foreshadow, however, 43 participants in Experiment 3 had
their daily planners taken away for a week. In a casual
analysis of those daily planners (with the participants’ per-
mission), we found that people do use them quite a bit.
Generally, almost everyone had at least one activity per
day, and some participants used them both as a prospec-
tive device and as a retrospective diary. Although exactly
how they are used is unknown, the results of Experiment 2
argue that recorders think about their intentions and obli-
gations less often. Importantly, no difference in tally
" counter use was observed as a function of the treatment
combination of the wristband manipulation and the par-
ticipants’ use of a planner [F(1,78) = 1.29,p>.2].
The objective measures of attention and memory were
administered, as in Experiment 1. As seen in the Cls in
Table 3, the recorders again had poorer retrospective
memory than did the nonrecorders. They also had worse
attentional capacity as measured by the 2 & 7 test; how-
ever, the results of the SDMT, having the predicted di-
rection from Experiment 1, would only be “marginal” by
conventional significance testing. We found that, across
two experiments, with over 200 participants, people who
record their intentions say they have worse attention and
memory capacities; this fact was borne out again in Ex-
periment 2 by objective tests of those capacities. One ex-
planation for this finding, as discussed earlier, is simply
that daily planners are used as a compensatory strategy
by people who believe that they will not successfully re-
member activities unless they use this particular memory
aid. For others (about 40% in Experiment 2), mentally
reviewing one’s obligations more frequently probably
served them equally well in accomplishing the tasks they
established for themselves. One explanation for the dif-
ference in frequency of reviewing that was ruled out by
Experiment 1 is that recorders and nonrecorders have
_qualitatively different types of plans and commitments;
~ they do not (see Experiment 1 and Table 1).

EXPERIMENT 3

Experiment 1 demonstrated that people’s prospective
memory performance was equivalent regardless of one’s
status as a recorder or a nonrecorder. Experiment 2 dem-
onstrated, however, that these two groups differed on the
important variable of how often they reviewed and revised
their planned activities. Together, the two experiments
suggest that there may be important differences in how the
two groups achieve equivalent overall success. The non-
recorders may have established a routine of frequently
thinking about their intentions and obligations, perhaps
because they knew how fallible human memory could be.
The recorders, on the other hand, may have consulted their
daily planners less frequently because of the permanence
associated with writing obligations down. In Experiment 3,
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participants who were recorders were transformed. into
nonrecorders, and vice versa. This manipulation was in-
tended to assess how nonrecorders would react to newly
keeping a daily planner, and how recorders would react
to having their memory aid taken away. One obvious pre-
diction is that recorders who have their daily planners
taken away should exhibit more frequent failures of pro-
spective memory. In contrast, giving nonrecorders a daily
planner may not result in any benefit, because they have
grown accustomed to mentally reviewing their plans more
frequently.

Another goal of Experiment 3 was to assess whether
the rehearsal manipulation of wearing a wristband would
affect actual everyday prospective memory performance.
As reflected in significantly greater numbers recorded
on the tally counters in Experiment 2, wearing the wrist-
band increased the rehearsal and reviewing of the par-
ticipants’ plans. Theoretically, greater rehearsal of one’s
intentions should be reflected in fewer overtly forgotten
plans or in greater numbers of reprioritized plans, as as-
sessed by the paradigm used in Experiment 1. Thus, Ex-
periment 3 replicated the procedure of Experiment 1 with
two additional factors besides the planner-use variable. Or-
thogonally crossing planner use with additional rehearsal
by wearing a wristband and either provision of a planner
or removal of one’s own planner yieldeda2 X 2 X 2 en-
tirely between-subjects factorial design.

Method

Participants. One hundred eighty-eight people volunteered in
return for partial fulfillment of a research requirement. None had
participated in Experiment 1 or Experiment 2. As in Experiment 1,
the participants were tested in two sessions spaced 7 days apart. Cell
sizes provided in the note of Table 4 averaged approximately 24
people.

Procedure. Aspects of the procedure were identical to Experi-
ments 1 and 2. During the first session, the participants filled out the
activity planning sheets. Half of the recorders had their daily plan-
ners taken away, and half of the nonrecorders were provided with
daily planners. The daily planners provided to the participants were
the seven 3.5 X 6 in. sheets from a standard desk calendar, bound,
for the appropriate week in which the study was conducted. The
participants were encouraged to use the planner, and they were told
that the daily planners would be collected at the end of the study for
analysis. To get these new users accustomed to using their planner,
they were asked to transfer their plans from the planning activity
sheets to the newly provided planners. With the participants now
subdivided into four groups, they were further subdivided. Half of
each group was dismissed, with the remaining participants being
trained on the prescribed regimen of reviewing their intended ac-
tivities whenever the wristband reminded them to do so. Nonre-
movable neon green wristbands were affixed to the right wrist be-
fore leaving this first session. During the second session, 1 week later,
everyone documented which of their plans they had completed. If
they had been unsuccessful, then they provided a reason for why
the intention went unfulfilled. Each participant with a wristband had
itremoved during this second session. Thus, unlike in Experiment 2
in which there was a critical 3-day rehearsal manipulation, the re-
hearsal manipulation lasted the entire 7 days in Experiment 3. Be-
cause of the large number of participants in Experiment 3, the mem-
ory and attention capacity measures were not administered.
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Table 4
Percentages of Uncompleted Plans by Category in Experiment 3
Natural Nonrecorders Natural Recorders
No Planner Planner - No Planner Planner
No WB WB No WB WB No WB WB No WB WB

" Avg. SD Avg. SD Avg. SD Avg. SD Avg. SD Avg. SD Avg. SD Avg. SD

Overall noncompletion 23.6 148 269 13.1 237 14.1 24.1 11.6 20.8 145 233 17.3 242 144 233 13.5
Forgot 198 205 14.1 156 11.1 184 49 11.1 162 270 23.6 251 6.3 105 149 243
Reprioritized 59.9 31.1 564 261 64.3 323 68.6 268 719 31.0 624 284 740 29.1 60.2 32.1
Cancelled 27 85 105 149 89 140 139 229 77 163 6.6 118 51 100 7.5 214
Impossible 17.6 310 19.0 21.9 15.6 22.4 12.7 161 42 84 74 17.1 124 230 17.3 257
Extrapolated tally 935 145.1 68.4 97.3

Note—No WB, no wristband; WB, wristband. For the natural nonrecorders with no planners and no wristbands, cell N =
20, and number of plans = 15.9; for the natural nonrecorders with no planners and with wristbands, cell N = 24, and num-
ber of plans = 17.1. For the natural nonrecorders with planners and no wristbands, cell N = 24, and number of plans = 16.6;
for the natural nonrecorders with planners and wristbands, cell N = 23, and number of plans = 16.6. For the natural
recorders with no planners and no wristbands, cell N = 21, and number of plans = 16.2; for the natural recorders with no
planners and with wristbands, cell N = 22, and number of plans = 15.7. For the natural recorders with planners and no wrist-
bands, cell N = 28, and number of plans = 17.2; for the natural recorders with planners and wristbands, cell N = 26, and

number of plans = 20.3.

Results and Discussion

The results are set forth in Table 4. For purposes of com-
parison, the leftmost two conditions (no planners with and
without wristbands) and the rightmost two conditions of
Table 4 (planners with and without wristbands) are the four
cells that replicate the conditions tested in Experiment 2.3
As can be seen in the note of Table 4, cell sizes were fairly
uniform ranging from 20 to 28 participants. In addition,
the average number of plans was fairly uniform, and it
did not differ as a function of any of the three factors of
interest [all Fs(1,180) < 2.5, n.s.]. For those participants
who failed to complete at least one activity, the overall
noncompletion rate did not differ by the conditions of in-
terest, the largest F ratio among the main effects and
interactions being 0.65, n.s. Recall that overt forgetting
and reprioritization are the only two reasons for noncom-
pletion that are under a person’s control. In terms of overt
forgetting, two outcomes are noteworthy.

First, the participants who carried a daily planner for-
got significantly fewer commitments {F(1,167) = 9.56,
p <.01]. Interestingly, this factor did not significantly in-
teract with either of the other factors. Therefore, natural
recorders and natural nonrecorders both benefited from
having the memory aid of keeping a daily planner. Al-
though providing a planner to natural nonrecorders need
not have improved their performance because they re-
view their intentions more often anyway, it nevertheless
did improve their prospective memory, and they overtly
forgot fewer commitments [£(86) = 2.49, p < .02]. This
main effect of carrying a planner also suggests that the
participants who had their planners taken away forgot
significantly more intended activities than they other-
wise would have [#85) = 2.0, p <.05].

Second, there was a significant interaction between
natural recorder status and the wristband rehearsal ma-
nipulation [F(1,167) = 5.67, p < .02]. This interaction
concerning overt forgetting is both interesting and easily
interpretable. For natural nonrecorders, the wristband re-

 hearsal manipulation acted to reduce overt forgetting. In

contrast, for natural recorders, the wristband rehearsal
manipulation increased overt forgetting. Momentarily
extrapolating the 3-day tally count collected in Experi-
ment 2 to 7 days yields the results in the last row of Table 4
(speculation on the inner columns of this table would be
premature). Increasing the number of times natural non-
recorders reviewed their intentions from approximately
94-145 times during the week dramatically reduced
overt forgetting. In contrast, increasing natural recorders
from reviewing 68—97 times during the week increased
overt forgetting. One interpretation of this pattern of re-
sults is that natural nonrecorders already mentally review
their plans to a greater degree (cf. Experiment 2), and
any increment extends (or is more of) the cognitive pro-
cessing that they are already naturally engaging in order
to fulfill their intentions. For natural recorders, they do
not normally mentally rehearse or review their intentions
as often, and doing so somehow interferes with accom-
plishing the activities they had intended. As mentioned
earlier, without knowing exactly how people interact
with their daily planners, it is difficult to precisely pin-
point the cognitive mechanism underlying this result for
the recorders. Importantly, rehearsal does not uniformly
improve prospective memory, as years of research on ret-
rospective memory would have predicted (cf. Vortac &
Edwards, 1995). Rather, rehearsal interacts with status as
a recorder or a nonrecorder and, therefore, perhaps with
the underlying capacity differences in attention and mem-
ory that were found in Experiments 1 and 2.

There was no evidence for any other interesting results
in the data for overtly forgotten or for reprioritized plans.
The fact that natural recorder status was not predictive -
of either the overall noncompletion rate or the propor-
tion of overtly forgotten plans wholly replicated the re-
sults of Experiment 1. Differences only emerged as a func-
tion of the planner and rehearsal manipulations, as just
described. We now consider what the three experiments,



and this paradigm, might have to say about how people
complete the intentions they establish for themselves, as
compared with more controlled laboratory observations
of prospective remembering.

GENERAL DISCUSSION

In these experiments, we studied prospective memory
by examining individual differences in both cognitive ca-
pacities and strategic approaches to remembering to carry
out one’s everyday plans. By relaxing laboratory control
in favor of ecological validity, the three experiments re-
vealed a number of interesting findings about how people
might remember to carry out their intentions. First, the
participants in Experiment 1 remembered to fulfill inten-
tions about prearranged appointments and those that in-
volved a commitment to another person (cf. Meacham,
1988). They were, however, less diligent in fulfilling inten-
tions to arrange appointments, to take or to return things,
and so on. Second, contrary to popular belief, we found, in
Experiments 1 and 3, that people overtly forget very few
of their plans; the participants reported that they con-
sciously reprioritized intentions as current demands dic-
tated and as other opportunities and obligations arose.
Third, as compared with the nonrecorders, the recorders
in Experiments 1 and 3 neither had nor did they complete
larger numbers of intentions. The means by which-re-
corders and nonrecorders accomplish their prospective
remembering, however, may differ substantially, as fol-
lows. Fourth, the natural recorders in Experiments 1 and
2 showed small (but reliable and consistent) deficits in
both attentional and memorial capacities, as compared
with the nonrecorders. Fifth, recorders in Experiment 2
" thought less frequently about their obligations over a
3-day period than did the nonrecorders. Sixth, menta) re-
hearsal of one’s obligations in Experiment 3 appeared to
be beneficial for the nonrecorders who normally commit
“their obligations to memory anyway but was detrimental

for the recorders who normally write down those same
obligations on paper. Seventh, and finally, the results of
Experiment 3 suggest that, although recorders might re-
alize the benefit of a written record of things to be ac-
complished (perhaps as a consequence of having poorer
memories), nonrecorders can benefit by changing their
strategies to include writing things down. We now consider
the implications of these findings for theories of prospec-
tive memory.

Unfortunately, comprehensive theories do not exist for
how people contend with the intentions they establish for
themselves. The reason that no existing theory captures
a very broad range of phenomena in prospective remem-
bering may reflect the fact that “prospective memory” is
supported by many facets of cognition, including atten-
tion, planning, reprioritizing, monitoring, and retrospec-
tive memory, to name just a few. By this view, prospec-
tive remembering clearly relies on a multidimensional set
of cognitive processes. For example, prospective perfor-
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mance outside the laboratory depends on metaknowledge
(cf. Dobbs & Reeves, 1996). That is, people know how
good or how poor their memories are, what their level of
motivation is, and what the completion of an intention re-
quires. As a consequence, people take steps to adopt strate-
gies that will compensate for their own shortcomings. In
Experiments 1 and 3, the participants who used daily
planners did so for a reason. They probably believe that
without such aids, they would likely accomplish signifi-
cantly fewer of their intentions. Metamemory for their
poorer attentional and memorial capacities may have
caused them to use this compensatory strategy for com-
pleting more of their intentions. Interestingly, the deficit
that the recorders showed relative to the nonrecorders
was not isolated to either the prospective or the retrospec-
tive components of prospective memory (momentarily
adopting that dichotomy). Rather, the recorders displayed
deficits in both components, if one assumes that prospec-
tive memory is supported by attentional capacities (see
Marsh & Hicks, 1998, for a discussion of how prospective
memory is supported by attentional mechanisms).
Granted, the evidence for the role of attention is not
very strong in Experiments 1 and 2. However, combined
with other differences between recorders and nonre-
corders, such as how frequently their intentions are re-
viewed, a picture begins to emerge regarding how one
cognitive resource (e.g., good retrospective memory) aug-
ments another (e.g., more frequent monitoring) for non-
recorders that enables them to achieve the equivalent
prospective memory performance of, say, keeping a writ-
ten daily planner. The choice of examining memorial and
attentional capacities was made solely for parsimony, and
it neglects many other important variables that are not well
represented in Experiments 1-3. For example, in Experi-
ments 1 and 3 most “failed” intentions were a result of
reprioritization and overt decisions on the part of the par-
ticipants to perform other tasks rather than what they had
intended originally. How or under what circumstances
those decisions were made was not captured in Experi-
ments 1-3. In addition, the catalogue of the participants’
intentions was frozen when they left the first session.
Thus, exactly how many new intentions were estab-
lished (and accomplished) through reprioritization is un-
known. Although reprioritization might have dominated
the reasons given for noncompletion because of the ra-
tionalization effects of hindsight, that criticism does not
explain (1) why the participants often wrote down what
the specific activities were that displaced the intended

_ activities and (2) their willingness to tell us about many of -

their overt failures (approaching 13%). This basic issue is
what experimentalists have labeled item selection effects.
Because the participants chose for themselves which plans
they would and would not complete, those assigned to a
given condition in Experiments 1 and 3 were not uniform
in any way. While sensitive to this issue, we note that the
behavior under criticism is exactly the behavior that we
wanted to investigate. The study of prospective memory
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outside the laboratory is the study of item selection effects
as they relate to participant-established intentions, and not
experimenter-provided intentions.

Better metrics of planning and reprioritization, how-
ever, than those used in Experiments 1 and 3 could prove
important in investigations of participant-established in-
tentions. The results of such metrics will eventually have
to be incorporated into theories of prospective memory
if those theories are to have significant explanatory power
for prospective memory that occurs outside of the labora-
tory. When a participant fails to press a key in a laboratory-
based experiment of prospective remembering, that omis-
sion is rightfully labeled “overt forgetting.” In moving
from the realm of the short-term intentions studied in the
laboratory to longer term intentions that people establish
for themselves, the results of Experiments 1 and 3 suggest
some caution in labeling unfulfilled intentions as pros-
pective memory “failures” (cf. Ellis, 1996, and Roediger,
1996, who drew the same conclusion). They may not be
failures at all but, rather, conscious decisions on the part
of people to postpone or to cancel a previously established
intention (cf. Ellis, 1996).

Rabbit (1996) recently observed that the general lab-
oratory approach to studying prospective memory in-
volved empirical studies that were “planless.” By this, he
meant that there exists a larger and richer role for other
cognitive components that support completing the plans
that people establish for themselves. The paradigm used
in Experiments 1 and 3 placed special emphasis on vari-
ables that have not yet been examined in the empirical
study of how people contend with their everyday inten-
tions. In doing so, several factors quite unrelated to ret-
rospective memory were found to be important (viz., at-
tention, metamemory, and planning as it relates to
reprioritization of old and newly established intentions).
Although somewhat descriptive, by investigating indi-
vidual differences in attention and the strategic use of
memory aids, a glimpse into the complex cognitive inter-
actions of the multiple components of prospective remem-
bering was obtained (e.g., Dobbs & Reeves, 1996; Ellis,
1996). Although laboratory tasks will continue to dom-
inate future experimentation on prospective memory,
the current paradigm was used to manipulate factors
thought to be intuitively important to prospective re-
membering. For example, the wristband manipulation of
rehearsal in Experimeént 3 altered the reviewing and
reprioritizing processes that the paiticipants naturally
undertook. That same manipulation demonstrated qual-
itatively different results depending on whether memory
aids, such as daily planners, were taken away as com-
pared with when they were provided to people who did
not normally use them. Besides the descriptive and em-
pirical manipulations reported in this article, we note
more generally, when an ecologically complex behavior is
being investigated, studying that behavior nearer to in
vivo conditions can often yield important insights into

that behavior. We believe that, for those interested in
studying prospective memory, our seven basic findings
should provide solid points of departure for future devel-
opment with investigations both outside and inside the
laboratory (cf. Marsh & Hicks, 1998).
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NOTES

1. Given the classification of the participants’ intentions into six cat-
egories and reasons for failure into four categories, the 24 resulting
combinations could not be analyzed by a within-subjects analysis of
variance (because each person was not observed in each cell). The dif-
ferences among the means in Table 1 were assessed based on the overall
frequency using nonparametric statistics. Because the participants con-
tributed to more than one category by reason cell of Table 1, standard
nonparametric statistics (i.e., chi-square) do not account for the depen-
dence of observations among the cells. Therefore, a Cochran—Mantel—
Haenszel test of association was conducted on the frequencies that gen-
erated the averages in Table 1 in order to account for this dependence.

2. Remembering to increment the tally counter requires a form of
prospective memory. Given that the recorders and the nonrecorders did
not differ in their prospective memory performance, we assumed any
failures of prospective memory to increment the counters should be
equivalent across tasks and conditions. .

3. Although the data could be-classified by the six categories of plans
as in Experiment 1, rather than laboriously repeat the presentation of
that analysis, we note that this analysis did not yield any additional in-
sights beyond those reported in Experiment 1. Note that, with the num-
ber of conditions in Experiment 3, such a table of results would have a
minimum of 192 percentages.
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