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The Breakfast Task (Craik & Bialystok, 2006) is a computerized task that simulates the planning and
monitoring requirements involved in cooking breakfast, an everyday activity important for functional
independence. In Experiment 1, 28 adults performed the Breakfast Task, and outcome measures were
examined with principal component analysis to elucidate the structure of cognitive processes underlying
performance. Analyses revealed a 2-component structure which putatively captured global planning and
local monitoring abilities. In Experiment 2, the structure of Breakfast Task performance was crossvalidated on a new sample of 59 healthy older adults who also performed tests assessing working
memory, processing speed, inhibition, reasoning and prospective memory. Factor analyses showed that
the global planning component from the Breakfast Task was significantly correlated with individual
differences in executive functions but the local monitoring component was independent of such functions. The Breakfast Task provides a fast, enjoyable, and lifelike assessment of complex everyday
planning and monitoring, and their underlying processes such as working memory and executive
functions.
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The cognitive processes underlying many everyday activities,
such as running errands, shopping for groceries, or preparing a
meal, are surprisingly complex. To complete such activities it is
necessary to formulate a sequence of actions to achieve the goals,
store and update the action plan in working memory, and consciously monitor and coordinate the execution of subtasks. These
aspects of cognitive processes are often grouped under the umbrella term planning (Morris & Ward, 2005). Efficient planning
clearly depends on a multitude of cognitive processes, but the
relative contribution of specific processes is less clear, and their
apparent involvement may depend both on the particular task and
on how planning is assessed.

Laboratory studies investigating planning behaviour typically
adopt one of two general approaches (Ward & Morris, 2005). The
first approach is represented by tower tasks, such as Tower of
Hanoi and its variants (e.g., Owen, 2005), in which participants are
required to solve an unfamiliar problem following a set of restrictions. This approach has the advantage of experimental control, but
is often criticised for its limited applicability to everyday situations. The second approach, in contrast, uses tasks in which the
goals and contexts are common in everyday life. Examples of this
method include errand tasks and their variants (Burgess, Simons,
Coates, & Channon, 2005), in which participants are given a series
of tasks to perform in a set order, typically in real-life settings.
This approach has the advantage of better ecological validity, but
the complexity of such tasks reduces the ability to specify the
cognitive components. The present study aims to give a fuller
description of the cognitive processes involved in planning by
using a simulated “real-life” task that has both ecological validity
and experimental control.
The task in question is the Breakfast Task (Craik & Bialystok,
2006), which is a computerized task that simulates the planning
and task management requirements in a common everyday situation: cooking breakfast. The task is described in detail later, but in
overview the participant’s task was to “cook” five breakfast foods
in such a way that the five foods were not over- or undercooked,
and were “ready to serve” at the same time. The task was implemented on a touch-screen computer, and participants started and
stopped cooking each food by pressing the START and STOP
buttons next to the icon indicating that food (see Figure 1).
Cooking progress of each food was indicated by a countdown
timer running in real time. Between starting and stopping cooking,
the participant also carried out a table-setting task as a background
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Figure 1. A sample screen for the one-screen condition of the Breakfast Task, showing foods in the process
of being cooked. Neither the toast nor the coffee has been started, so their cooking indicators are not yet shown.
The eggs and pancakes have each been cooking for a few seconds, and the sausages have been cooking for over
1½ min (Reproduced with permission from Craik & Bialystok, 2006). See the online article for the color version
of this figure.

activity. The overall task was to coordinate and manage cooking
the foods, while setting as many places as possible.
The Breakfast Task clearly demands good multitasking abilities
to perform it efficiently, and previous studies have provided models of planning in a multitasking context. As one example,
Burgess, Veitch, de Lacy Costello, and Shallice (2000) studied the
performance of 60 brain-damaged patients and 60 controls on the
Greenwich Test, which consists of three complex open-ended tasks
to be performed in 10 min. Their data suggested a three-factor
model consisting of memory, planning, and intention, with planning and intention (including prospective memory) being dependent on good learning and memory for the rules governing the task.
A subsequent study by Logie, Trawley, and Law (2011) followed
up the Burgess et al. (2000) findings but used healthy young adults
as participants. They used a multiple-errands task performed in a
virtual environment: a 3-D model of a four-story building. Logie
and colleagues (2011) confirmed the three-factor structure of
memory, planning, and intention proposed by Burgess and colleagues, although memory was not as crucial as a precursor for
planning as in the earlier study. Additionally, Logie and colleagues
found that a measure of spatial working memory was a strong
predictor of success in their task. Interestingly they used the
Breakfast Task as their measure of prospective memory but found
that Breakfast Task performance did not predict success on their
multiple-errand task.
As a tentative summary statement, it may be suggested that the
factor structure of different multitasking situations will vary depending on the precise needs of each particular task. Thus, for

example, the Greenwich Test used by Burgess et al. (2000) requires substantial learning of complex rules, so planning and
intention depended on adequate learning and memory. The task
used by Logie et al. (2011) required retention of visuospatial
information so it makes sense that visual working memory was a
strong predictor of success in their experiment. In the case of the
Breakfast Task we predicted that good performance would depend
on the ability to formulate and execute a plan, and to maintain the
overall goal in mind while monitoring and executing the subgoals.
Craik and Bialystok (2006) proposed that the cognitive abilities
involved in achieving these goals include working memory, to
hold both the general plan and the progress of each food in mind,
task switching to switch efficiently between cooking and table
setting, and prospective memory, to remember to start and stop
foods appropriately.
The Breakfast Task measures are sensitive to factors known to
affect executive functioning and prospective memory, such as
healthy aging (Craik & Bialystok, 2006; Kerr, 1991), bilingualism (Craik & Bialystok, 2006), and neurological pathologies
(Bialystok, Craik, & Stefurak, 2008; West, McNerney, & Krauss,
2007), providing some support for their validity. However, the
interpretation of the measures was substantially intuitive. No direct
evidence is yet available to establish the relationship between each
measure and its proposed underlying cognitive processes. The
primary purpose of the present study was thus to provide a more
principled description of the cognitive processes involved in the
Breakfast Task itself; a secondary purpose was the more general
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one of providing more information on the cognitive processes that
contribute to efficient planning and task management behaviour.
In the first experiment we tested 28 adults aged 39 – 68 years on
the Breakfast Task. We performed principal component analysis
(PCA) on the set of breakfast measures to examine the structure of
performance. In the second experiment we tested an independent
sample of 59 healthy older adults on the task—to cross-validate the
structure of Breakfast Task performance—and on a range of tests
of cognitive functions. These tests focused on the measurement of
executive functions (EF) and prospective memory (PM), the main
candidate processes underlying complex planning activities. Just
as planning is not a unitary construct, neither should executive
functions and prospective memory be regarded as unitary constructs. We therefore included multiple tests and measures to
reflect different aspects of these abilities. We performed exploratory factor analyses on the sets of EF and PM measures to extract
processing components tapped by these measures, and then examined the relations between these processing components and the
breakfast measures with correlational analyses. Again, the primary
purpose of this paper was to provide a detailed account of the
processes measured by the Breakfast Task, rather than to test any
particular model of planning and multitasking. Because of this, and
the relatively small sample sizes, the analysis techniques used were
exploratory ones (PCA, factor analysis and correlations) rather
than a confirmatory one such as structural equation modelling.

Experiment 1
Method
Participants. Twenty-eight adults aged 39 – 68 years, M ⫽
50.3 years, 18 females and 10 males, participated in the study. The
large spread of ages was deliberately chosen with the expectation
that this would yield a range of performance levels, similar to what
one might expect when testing clinical samples. Participants were
volunteers from the community who received $12-per-hr remuneration for participation. The participants spoke English fluently and
had received 16.7 years of education on average. All participants
had normal or corrected-to-normal vision and hearing and stated
that they were in good health.
Tasks and measures: The Breakfast Task. The Breakfast
Task was implemented on a computer using a 34 cm by 27 cm
touch-screen monitor. Participants were required to prepare a
virtual breakfast consisting of five foods and set a table while the
foods were cooking. As depicted in Figure 1, each food was shown
on the screen along with its required cooking time, a START and
a STOP button, and a thermometer-like timer indicating cooking
progress. Participants pressed the buttons to start or stop cooking
the corresponding food. Each timer was initially set to the required
cooking time for its corresponding food and started to move down
in real time once cooking started. After the correct cooking time,
the timer reached zero with no further indication of the amount of
overcooking. The program recorded the time that the START and
STOP buttons were pressed so that the duration of undercooking or
overcooking could be calculated. At the same time, participants set
a table by placing forks, knives, spoons and plates in the correct
arrangement in four place settings (see Figure 1). Participants were
told that their primary goal was to cook the foods for the correct
duration (i.e., to avoid undercooking or overcooking the foods) and

to have all the foods ready at the same time, and their secondary
goal was to set as many places as they could.
The task began with detailed instructions and a practice session
to ensure that participants understood the task. Participants then
completed the three conditions described in Craik and Bialystok
(2006) in a fixed order. In the one-screen condition (performed
first), all the foods and the table were on the same screen, as shown
in Figure 1. In the two-screen condition (performed second), the
table appeared on one screen and the five foods and their time bars
appeared on a different screen, requiring switching between the
two screens. In the six-screen condition (performed last), each of the
five foods occupied a separate screen, in addition to the table screen.
In the present study, the one-screen and two-screen conditions were
regarded as practice trials for the six-screen condition, which requires
the greatest amounts of planning, monitoring, and task-switching.
Performance on this last condition is described in the Results section.
The program recorded the timing of all the responses as the
participants completed the task. The timing information was used
to calculate the following measures. The first variable, discrepancy
cooking time was the absolute value of the difference in time
between the actual and required cooking times (i.e., amount of
undercooking or overcooking) averaged across the five foods, and
may therefore reflect the effective management of switching between the primary and secondary tasks. Range of stop times was
the difference in seconds between stopping the first and the last
food. A value close to zero indicated the foods finished cooking at
approximately the same time, thereby reflecting optimal performance on the primary task goal. Deviation of start times was the
average deviation between the ideal and actual start times for
Foods 2 to 5. In order for the foods to be done cooking around the
same time, the ideal time to start each food depended on when
previous foods were started. Therefore, “ideal start times” were calculated for each food, adjusted according to the previous start times
(for a more detailed description of this calculation, see Craik &
Bialystok, 2006). Number of food checks was the number of times the
participant switched to the food screen to check the cooking progress
for the two- and six-screen conditions. Finally, number of table
settings, calculated as the number of settings completed, captured
performance on the secondary task (setting the table).

Results
In this study all participants remembered to start and stop all
foods, but the task is demanding with the result that participants
often temporarily neglected one or more foods while concentrating
on other foods or setting the table. This feature of the task resulted
in many cases in which participants might have four discrepancy
scores of a few seconds but one poorly monitored food with a
discrepancy of 60 s or more. To compensate for such anomalies we
took medians as the scored measure for discrepancy cooking times
and deviation of start times, and for the same reason took the
median of all 10 between-food comparisons of stop times (i.e., the
median of differences between Foods 1–2, 1–3, 1– 4 . . . 4 –5) as
the scored measure for range of stop times. Even after these
adjustments, the distributions of discrepancies, deviations and
ranges were heavily skewed, so the logarithms of these values
were used in further analyses. Means for the raw scores of the five
scored variables in the six-screen condition are shown in Table 1A,
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Table 1
Means (SDs) of Measures From the Breakfast Task and Correlations Among These Measures (Experiment 1)
1A. Means
Table settings

Food checks

Discrepancy (s)

Range (s)

Deviation (s)

25.9 (7.8)

13.2 (6.5)

11 (7.4)

11.5 (8.3)

12.8 (15.0)

1B. Correlations (N ⫽ 28)
Table settings

Food checks

Discrepancy

Range

Deviation

1.00

⫺.03
1.00

0.03
⫺0.15
1.00

⫺0.18
0.29
0.07
1.00

⫺0.38
⫺0.09
0.21
0.48ⴱ
1.00

Table settings
Food checks
Discrepancy
Range
Deviation

Note. 1A. Values for Discrepancy, Range, and Deviation are based on medians but values reported in this table are the mean of those median values. 1B.
Values for Discrepancy, Range, and Deviations used in correlations were log medians (see text).
ⴱ
Correlation significant at p ⬍ .05.

and Pearson correlations among the variables are shown in Table
1B.
Principal component analyses (PCA). To examine the structure of the variance in breakfast performance we conducted a PCA
with oblique rotation on the measures. To determine the number of
components retained in the model, we used a combination of two
commonly used criteria based on eigenvalues and a scree test. For all
the reported component structures below, all eigenvalues for retained components were greater than 1.2, eigenvalues for dropped
components were less than 0.9, and the smallest break between
eigenvalues for retained components and dropped components was
0.44.
The PCA revealed a solution with two components accounting
for 62% of the variance (Table 2A). The first component received
high loadings from number of table settings, range of stop times
and deviation from ideal start times. The second component received high loadings from number of food checks and discrepancy
from stop times. The correlation between the components was
0.15, suggesting the rotation was successful in capturing unique
variance between the two components. We interpret the first set of
variables as reflecting efficient planning and task management to

Table 2
Rotated Component Structure and Component Loading on the
Breakfast Task Measures From Experiments 1 and 2

Table settings
Food checks
Discrepancy
Range
Deviation

achieve the primary goal of the task (cook the foods so that they
can be served together) and efficient switching between primary
and secondary goals (cooking and setting the table). That is, good
planning and task management were associated with a large number of table settings, a small range of stop times, and small
deviations from ideal start times. We interpret the second set of
variables as reflecting the ability to monitor cooking progress and
complete the task effectively. In this case good performance was
associated with a large number of food checks and a small discrepancy between specified and actual cooking times. There is also
a sense in which the first component reflects “global” variables
associated with good planning in advance of performing the task
(many table settings and small deviations from ideal start times
resulting in a small range of stop times) whereas the second
component reflects more “local” variables associated with many
food checks resulting in small discrepancies between actual and
ideal stop times for cooking (see also Craik & Bialystok, 2006).
Before discussing these results further, we report a second
experiment whose function was to cross-validate the structure of
breakfast performance on an independent sample and to examine
the relations between the breakfast measures and measures of
executive functions and prospective memory.

Experiment 2
Method

A. Expt 1
Components

B. Expt 2.1
Factors

C. Expt 2.2
Factors

1

2

1

2

1

2

.67
⫺.40
⫺.17
ⴚ.76
ⴚ.76

⫺.24
.74
ⴚ.71
.02
⫺.42

.38
.04
.37
⫺.99
⫺.62

⫺.09
.50
⫺.67
.16
⫺.43

.37
.24
.18
⫺.92
⫺.64

⫺.03
.59
⫺.59
.07
⫺.35

Note. Values in bold type for Experiment (Expt) 1 are significant at p ⬍
.05. Values used for Discrepancy, Range, and Deviations were log medians
(see text). Discrepancy ⫽ discrepancy between specified and actual stop
times; Deviation ⫽ deviation between ideal and actual start times; Expt
2.1 ⫽ data collected on the first occasion; Expt 2.2 ⫽ data collected on the
second occasion.

Participants. Fifty-nine healthy adults aged 60 –79 years,
M ⫽ 67.4 years, 38 females and 21 males, participated in the
study. Participants were screened for dementia using the telephone
interview of cognitive status (TICS; Brandt, Spencer, & Folstein,
1988). This instrument has a maximum score of 41, and a cutoff
for dementia at 25. We chose a cutoff for participation of 31 and
above, based on a prior clinical study by Desmond, Tatemichi, and
Hanzawa (1994) whose group of 36 control participants (mean
age ⫽ 71.8 years) had a mean TICS score of 33.4 (SD ⫽ 4.2). In
the present case, mean TICS score was 35.8 (SD ⫽ 2.1). Participants were fluent English speakers who obtained an average score
of 17.3 out of 20 correct on an abbreviated Shipley vocabulary test,
and reported an average of 15.4 years of education. All participants
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had normal or corrected-to-normal vision and hearing. Additionally, 55 of the same participants returned to the lab between 4 and
6 weeks later to perform the Breakfast Task a second time. The
study was part of a cognitive training study; 24 of the returning
participants had received 12 hr of practice on a computerized
version of the Virtual Week task (Rendell & Craik, 2000) described later; 13 had received instruction in aspects of music, and
18 were controls who received no further training. The resulting
data from the second visit provided a further opportunity to assess
the structure of the Breakfast Task and to measure test–retest
reliabilities of its component measures.
Tasks and measures. On the first occasion, participants completed the following tasks in one 2-hr session. On the second
occasion, participants again performed the Breakfast Task and the
Virtual Week task. Prior to each task, detailed instructions and
practice or sample trials were given to the participants to ensure
proper understanding.
The Breakfast Task. Administration of the Breakfast Task
was the same as in Experiment 1 except that participants did not
perform the two-screen condition. We wanted to see if the same
factor structure could be achieved with a shorter version of the
task. Additionally, all participants used the computer mouse rather
than a touch screen in this study.
Basic cognitive abilities and executive functions. The following tests assessed a number of basic cognitive abilities and executive functions including verbal knowledge (Shipley vocabulary),
processing speed (digit-symbol substitution), working memory
(n-back, Corsi block test), inhibition (Stroop test), and reasoning
(Raven’s). Data were missing for four participants for the Corsi
test (computer error), two participants for the Virtual Week task
(computer error), and five participants did not perform the n-back
task due to time limitations. Details for all tests are given below.
Shipley vocabulary. The vocabulary subtest of the Shipley
Institute of Living Scale (Zachary, 1986) was used to assess
English vocabulary. To minimise testing time, rather than test all
40 items we tested 20 items; half of the participants received the
even-numbered items, and the remainder received the oddnumbered items. For each item, participants were asked to choose
the one word out of four which is the most similar in meaning to
the prompting word printed in capital letters. The task was scored
based on the total number of items completed correctly.
Raven’s matrices. The 29-item multiple-choice test examines
nonverbal reasoning abilities by requiring participants to correctly
choose an answer to complete a pattern (Raven, Court, & Raven,
1996). Participants completed two practice questions. They then
tried to complete as many items as they could within a 10-min time
limit. The total number of items correct and the number of items
attempted were recorded.
Digit-symbol substitution task. The digit-symbol task is a
speeded task measuring information processing speed (Wechsler,
1997). A legend of nine single digits with corresponding symbols
is at the top of the page. Seven rows of digits with empty squares
underneath them are under the legend. After completing seven
practice items, participants were required to correctly fill in symbols under their corresponding numbers as quickly as they could
for 2 min. The total number of items correct was recorded.
Stroop task (Stroop, 1935). Participants were presented with
three sheets. The first sheet contained names of colours printed in
black ink, and participants were asked to read the words. The

second sheet contained colour patches and participants were asked
to name the ink colours. The third sheet was the interference
condition, in which colour names were printed in an incongruent
ink colour (e.g., the word red printed in green ink). The participants were required to name the ink colour and ignore the words.
Participants were instructed to complete each sheet as fast as they
could without making any mistakes. The time taken to complete
each sheet was measured in seconds. The Stroop Effect was
measured by interference cost, expressed as the time difference
between the interference condition and the colour-patch naming
condition. In this case, good performance is signalled by small cost
values.
Working memory. Spatial working memory was assessed by a
computerized version of the Corsi block task (Milner, 1971). The
task consisted of a forward condition and a backward condition. In
the forward condition, a 6 ⫻ 6 grid of grey squares was displayed
on a computer monitor. A sequence of blue squares was then
presented serially; that is, one of the 36 squares turned blue briefly,
followed by one or more further blue squares depending on sequence length. Each blue square appeared for 1,000 ms, followed
by a blank grid interstimulus interval of 500 ms. Sequence length
ranged from two to eight squares. A brief recall prompt that
consisted of the grid with a red border around it appeared for 500
ms to indicate the end of the sequence presentation. Participants
were then required to reproduce the sequences by clicking on the
squares with a computer mouse in the correct order of presentation.
Two trials were presented at each span length between two and
eight, for a total of 14 trials. The backward condition was similar
to the forward condition in that the same presentation design was
used but participants were prompted to select the squares that
turned blue in the reverse order in which they were presented.
Participants completed a practice trial of three squares before
moving on to the experimental trials. Fourteen trials were presented, again ranging from two to eight squares. A total correct
score was obtained by summing the number of squares selected
correctly in both conditions.
Verbal working memory was assessed by the n-back task. The
n-back task required participants to constantly update information
in working memory. The stimuli consisted of a sequence of letters
presented at a rate of one per second. On presentation of each
letter, participants were to press a key labelled yes or no to indicate
whether the letter matched the letter presented two letters back in
the sequence. The n-back-block consisted of 50 trials with 17
targets and 33 nontargets. The dependent variable was the proportion of hits minus false alarms.
Prospective memory. The test of PM was a version of the
Virtual Week task (Rendell & Craik, 2000), which is a board game
developed to assess PM in a simulated everyday setting. In the
current study, participants performed the computerized version of
Virtual Week (for details, see Rendell & Henry, 2009; Rose,
Rendell, McDaniel, Aberle, & Kliegel, 2010). Each circuit of the
game represents one day from 7 a.m. to 10 p.m., and participants
move around the board by clicking on a computer icon that
simulates the roll of a die. At the beginning of each day, participants click on the “Start Card” button, which shows them cards
that indicate the tasks they are required to perform that day. They
have to remember to carry out activities either at specified “times”
(as they pass the relevant square on the board) or in response to
specified “events” that are given on “Event Cards” that come up in
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the course of the circuit. The PM tasks were either “regular” (the
same tasks on all circuits) or “irregular” (different tasks on each
circuit). The same four regular tasks were performed on every
circuit of the board and were given in instructions before the game
started; two were in response to events (taking antibiotics at
breakfast and dinner) and two were in response to squares indicating virtual times on the board (taking asthma medication at 11
a.m. and 9 p.m.). Irregular tasks also included two tasks in response to events and two other tasks in response to the virtual time
presented in the centre of the screen. These tasks are different for
each circuit, however, and were given by either the Start Card at
the beginning of each circuit or Event Cards presented during the
game. As participants moved around the board, they were required
to click on the Event Cards button as they passed “event squares,”
make choices about daily activities (e.g., a choice of foods for
lunch), and remember to carry out the required activities. All
activities were those that people normally do in a typical day.
Participants carried out the specified actions by clicking on the
“Perform Task” button and selecting the appropriate task from a
list of PM tasks and distractors. The third type of PM task was a
time check task in which the participant had to click on the
Perform Task button and select the “lung capacity test” task when
2 min and also 4 min had elapsed in real time from the start of the
current circuit. This “real-life” time was displayed by a clock that
began running at the click of the Start button in the centre of the
board game and could be checked at any time. Therefore, 10 PM
responses were assessed on each day (one complete circuit around
the board). Participants completed 3 days of the game following a
“practice day.” The 3 days thus included six regular event-related,
six regular time-related, six irregular event-related, six irregular
time-related, and six time-check responses. The dependent variables were the rate of accuracy for each type of response.

Results
Effects of training on Breakfast Task performance. The
purpose of the training manipulation was to assess whether prospective memory was amenable to training, and this aspect of the
study is discussed elsewhere. The results of the Breakfast Task, the
virtual week task, and the various other cognitive tasks on the first
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and second occasions of testing are given below. First, however,
we wished to determine whether the different training procedures
(Virtual Week, Musical Practice, and Controls) had a differential
effect on Breakfast Task performance. Accordingly we performed
five separate one-way ANOVAs on the five Breakfast Task measures—number of table settings, number of food checks, log
median discrepancy, log median range, and log median deviation—with the three training groups as a between-subjects variable. These analyses yielded no significant effect of training group
in any case, all Fs ⬍ 1.28, ps ⬎ 0.28. Since no measure was
affected differentially by the different training procedures we
treated all participants on the second occasion as belonging to a
single group.
Means, correlations and exploratory factor analyses.
Tables 3A and 4A show the means of the five Breakfast Task
measures on the first and second testing occasion, respectively. As
described earlier, medians for each participant were taken as the
measure for discrepancy cooking times, range of stop times, and
deviation from ideal start times; the values shown in the tables are
the means of these medians. The scores in Table 4A (second
occasion) show somewhat better performance on all measures than
the scores in Table 3A (first occasion); that is, more tables were set
and the values of discrepancy, range, and deviation were smaller,
in line with the idea that participants were more practiced on the
second occasion. The values in Tables 3A and 4A show poorer
performance than those from Experiment 1, however (see Table 1),
presumably reflecting the fact that the participants in Experiment
1 were younger (50.3 years compared with 67.4 years) and had
received more years of education (16.7 years compared with 15.4
years) than the participants in Experiment 2. A further possibility
is that use of the touch-screen in Experiment 1, as opposed to the
computer mouse in Experiment 2, may have benefited participants
in the first study. The correlations among Breakfast Task measures
are shown in Tables 3B and 4B.
To examine the structure within the breakfast measures and to
validate the structure obtained in Experiment 1, we performed
exploratory factor analyses specified by two factors on the data
from each testing occasion. Exploratory analyses were preferred
over confirmatory analyses given that the structure revealed in the

Table 3
Means (SDs) of Measures From the Breakfast Task and Correlations Among the Means (Experiment 2, First Occasion)
3A. Means (N ⫽ 59)
Table settings
15.0 (2.3)

Food checks

Discrepancy (s)

Range (s)

Deviation (s)

18.4 (4.7)

25.8 (25.5)

23.2 (21.9)

26.2 (22.0)

3B. Correlations (N ⫽ 59)

Table settings
Food checks
Discrepancy
Range
Deviation

Table settings

Food checks

Discrepancy

Range

Deviation

1.00

⫺0.05
1.00

0.18
⫺0.33ⴱ
1.00

⫺0.39ⴱⴱ
0.04
⫺0.47ⴱⴱ
1.00

⫺0.20
⫺0.16
0.05
0.58ⴱⴱ
1.00

Note. 3A. Values for Discrepancy, Range, and Deviation are medians. 3B. Values for Discrepancy, Range, and Deviations used in correlations were log
medians (see text).
ⴱ
Correlation significant at p ⬍ .05. ⴱⴱ Correlation significant at p ⬍ .01.
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Table 4
Means (SDs) of Measures From the Breakfast Task and Correlations Among These Measures (Experiment 2, Second Occasion)
4A. Means (N ⫽ 51)
Table settings
16.0 (6.1)

Food checks

Discrepancy (s)

Range (s)

Deviation (s)

18.4 (5.0)

14.9 (11.9)

20.7 (20.0)

20.4 (16.4)

4B. Correlations (N ⫽ 51)

Table settings
Food checks
Discrepancy
Range
Deviation

Table settings

Food checks

Discrepancy

Range

Deviation

1.00

⫺0.05
1.00

0.00
⫺0.30ⴱ
1.00

⫺0.34ⴱ
⫺0.19
⫺0.22
1.00

⫺0.26
⫺0.38ⴱⴱ
0.12
0.58ⴱⴱ
1.00

Note. 4A. Values for Discrepancy, Range, and Deviation are medians. 4B. Values for Discrepancy, Range, and Deviations used in correlations were log
medians (see text).
ⴱ
Correlation significant at p ⬍ .05. ⴱⴱ Correlation significant at p ⬍ .01.

data from Experiment 1 was not predicted and was obtained from
a small sample. Confirmation of the structure was therefore sought
by convergence of the same pattern over replications of the task.
The two-factor solution using maximum likelihood estimation on
the data from the first occasion revealed a structure similar to that
shown in Experiment 1 (see Table 2), with the first factor explaining 33% of the variance and the second factor explaining 19% of
the variance (total ⫽ 52%). A goodness-of-fit-test indicated that
the observed solution was not different from a two-factor model,
⌾2(1) ⫽ 0.15, p ⫽ .70. In contrast, fitting the data with a onefactor model resulted in a significant difference between the observed and imposed structure in the data, ⌾2(5) ⫽ 17.22, p ⬍ .005,
and the chi-square difference test indicated that the one-factor
model was a substantially poorer fit to the data, ⌬⌾2(1) ⫽ 17.07,
p ⬍ .001. The first factor again received high loadings from a
small range of stop times and small deviations from ideal start
times. Two differences from Experiment 1 are, first, that the
number of food checks no longer loaded on the first factor and,
second, that the loading from number of table settings was substantially reduced. The second factor again received high loadings
from a large number of food checks and small discrepancies
between specified and actual stop times. Thus, cross-validation of
the structure of the breakfast measures on an independent sample
was achieved with the first set of variables reflecting effective
planning and cooking performance (small deviations from ideal
start times and a narrow range of stop times), and the second set of
variables reflecting the ability to efficiently carry out the plan and
monitor cooking progress (a large number of food checks and
small discrepancies between specified and actual cooking times for
each food).
A further exploratory factor analysis was carried out on the data
from the second testing occasion. Again, the two-factor model fit
the data well, with the first factor accounting for 30% of the
variance and the second factor accounting for 16% of the variance.
The goodness-of-fit test indicated that the observations were well
fit by a two-factor model, ⌾2(1) ⫽ 2.23, p ⫽ .14, which fitted the
data better than a one-factor model, ⌾2(5) ⫽ 13.40, p ⫽ .02, with
a chi-square difference test again indicating that the one-factor
model was a significantly poorer fit, ⌬⌾2(1) ⫽ 11.18, p ⬍ .001.
This analysis (see Table 2C) yielded a very similar pattern to the

factor analysis from the first occasion; that is, the first factor
received high loadings from a small range of stop times and small
deviations from ideal start times. The second factor received high
loadings from a large number of food checks and small discrepancies between specified and actual cooking times. The other
regularities shown across the three analyses shown in Table 2
include a tendency for a large number of table settings to relate to
the first factor and small deviations from ideal start times to relate
to the second factor. As discussed below, we interpret the first
factor as reflecting global aspects of planning, and the second
factor as reflecting local aspects of monitoring and task execution.
In general, there are striking similarities in the components and
factors from all three occasions of testing (Tables 2A, 2B, 2C).
Test–retest reliability measures. Pearson product–moment
correlations were run between participants’ performance on Breakfast Task measures on the two occasions of testing, and these
values are shown in Table 5. Considering performance on the
six-screen version only, 39 participants completed all aspects of
the task on both occasions. Other participants completed cooking
some but not all foods; these participants were dropped from this
analysis. Test–retest correlations were significant for deviation
from ideal start times (0.48), number of table settings (0.76), and

Table 5
Test–Retest Reliability Measures
Breakfast measure
Six-Screen version (N ⫽ 39)
Discrepancy of cooking times
Range of stop times
Deviation from ideal start time
Number of table settings
Number of food checks
Combined one-screen and six-screen versions (N ⫽ 27)
Discrepancy of cooking times
Range of stop times
Deviation from ideal start time
Number of table settings
Number of food checks

␤

p

.22
.24
.48
.76
.34

.18
.17
.004
⬍.001
.03

.20
.52
.55
.75
.34

.34
.01
.004
⬍.001
.03

Note. Correlations significant at p ⬍ .05 are printed in bold type.
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number of food checks (0.34), although not for discrepancy and
range measures. Table 5 also shows the values calculated from
combined performance on the one-screen and six-screen versions;
27 participants completed all aspects of both tests. The combined
scores yielded a similar pattern, although now the range measure
also gave a significant correlation (0.52). In one final analysis we
correlated latent factor scores from the exploratory factor analyses
between the first and second occasions. In the case of the first
latent factor, the value of r (n ⫽ 45) was ⫹ 0.33, p ⬍ .03; for the
second latent factor, r(45) ⫽ ⫹0.24, p ⬎ .05. The first factor thus
seems relatively stable, the second factor less so. One possibility is
that the variance associated with the second component may have
shifted between the first and second testing occasions as a result of
the heterogeneity of experience between test and retest. In general,
test–retest reliabilities for the Breakfast Task were significantly
positive if rather modest.
Breakfast performance in relation to EF and PM. We then
examined the relations between Breakfast Task measures collected
on the first test occasion, and the EF and PM measures collected
on all 59 participants on the first occasion. We examined these
correlations using Pearson’s method among all variables (see
Table 6) and, as was done for the breakfast measures, we first
conducted separate PCA analyses of the EF and PM measures and
then examined correlations between the resulting components and
the Breakfast Task measures.
The PCA conducted on the five tasks tapping higher cognitive
functions including processing speed (digit-symbol substitution),
working memory (n-back, Corsi block test), inhibition (Stroop
test), and reasoning (Raven’s) yielded one general component that
accounted for 50% of the total variance. The component loadings
of the five measures are presented in Table 7. Although these tasks
measure a diverse set of abilities, we interpreted the variance in
common among the measures as capturing a general “executive
processing” factor, which we then used in subsequent analyses.
Inspection of the correlations among the different measures of
PM obtained from the Virtual Week task (regular event-related,
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Table 7
Component Loadings for the EF and PM Measures
Component Loading
Measure

EF

PM

Digit Symbol
Stroop Effect
N-back
Corsi blocks
Ravens
VW regular event
VW irregular event
VW regular time
VW irregular time
VW Time-check

.72
⫺.30
.73
.82
.79
—
—
—
—
—

—
—
—
—
—
.85
.80
.73
.55
.74

Note. VW ⫽ virtual week. Separate PCAs were done on the executive
functions (EF) and prospective memory (PM) measures.

irregular event-related, regular time-related, irregular time-related,
and time check tasks) revealed that the Virtual Week measures
were generally intercorrelated (see Table 6); they were then submitted to a PCA with oblique rotation. This analysis yielded a
one-component structure that accounted for 55% of the variance.
The component loadings are also shown in Table 7. Thus, although
the different aspects of the VW task ostensibly measure different
components of PM, we interpreted the common variance as reflecting a general PM ability.
We then correlated the EF components and the PM components
with the Breakfast measures taken on the first testing occasion
only (see Table 8). The EF component showed a significant
positive correlation with the number of table settings and significant negative correlations with range of stop times and deviations
from ideal start times on the Breakfast Task. That is, participants
with superior performance in EF tended to have more table settings, smaller ranges and a smaller deviation from ideal start times;
all variables that loaded on the first breakfast component. Taken

Table 6
Correlations Among All Variables in Experiment 2 (N ⫽ 46 –59)
1
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

2

3

4
ⴱⴱ

DigSymb 1.00 ⫺0.07 0.39
Stroop
1.00 ⫺0.19
Raven
1.00
Corsi
n-back
Bf range
Bf dev
Bf disc
Bf Check
Bf Tabl
VWRE
VWRT
VWTC
VWIE
VWIT

5
ⴱⴱ

6
ⴱⴱ

0.46
0.43
⫺0.19 ⫺0.09
ⴱⴱ
0.56
0.44ⴱⴱ
1.00
0.45ⴱⴱ
1.00

7
ⴱⴱ

ⴚ0.38
0.23
ⴚ0.34ⴱ
ⴚ0.41ⴱⴱ
⫺0.26
1.00

8
ⴱⴱ

ⴚ0.41
0.12
ⴚ0.26ⴱ
ⴚ0.43ⴱⴱ
⫺0.19
0.54ⴱⴱ
1.00

9

⫺0.08
0.16
⫺0.21
0.15
⫺0.13
0.10
0.01
0.14
⫺0.22
0.27ⴱ
ⴚ0.48ⴱⴱ 0.04
0.06 ⫺0.24
1.00 ⴚ0.33ⴱ
1.00

10

11
ⴱ

0.33
⫺0.23
0.50ⴱⴱ
0.47ⴱⴱ
0.23
ⴚ0.39ⴱⴱ
⫺0.18
0.18
⫺0.05
1.00

12
ⴱ

0.30
⫺0.11
0.31ⴱ
0.36ⴱⴱ
0.07
⫺0.26
⫺0.26
⫺0.09
⫺0.02
0.33ⴱ
1.00

13
ⴱ

14

0.30
0.24
0.23
⫺0.19 ⫺0.07
0.00
ⴱⴱ
ⴱ
0.39
0.32
0.21
0.26
0.26
0.27ⴱ
0.09
0.27
0.16
ⴚ0.42ⴱⴱ 0.00 ⫺0.17
ⴱⴱ
ⴚ0.41 ⫺0.25 ⫺0.19
⫺0.07 ⫺0.25 ⫺0.18
0.09
0.13
0.14
0.31ⴱ
0.19
0.06
ⴱⴱ
ⴱⴱ
0.59
0.55
0.60ⴱⴱ
1.00
0.44ⴱⴱ 0.39ⴱⴱ
1.00
0.49ⴱⴱ
1.00

15
⫺0.04
0.13
0.18
⫺0.04
0.07
⫺0.09
⫺0.21
⫺0.22
0.03
⫺0.08
0.32ⴱ
0.26ⴱ
0.21
0.43ⴱⴱ
1.00

Note. DigSymb ⫽ Digit-symbol test; Bf ⫽ breakfast; dev ⫽ deviation; disc ⫽ discrepancy; Tabl ⫽ numbers of tables set; VW ⫽ virtual week; RE ⫽
regular event; RT ⫽ regular time; TC ⫽ time check; IE ⫽ irregular event; IT ⫽ irregular time. Stroop, Bf range, Bf deviation, and Bf discrepancy were
log transformed due to nonnormal distributions. Significant correlations are bolded.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .01.
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Table 8
Correlations Between the EF and PM Components and the
Breakfast Measures
Component

Breakfast measure
Number of table settings
Number of food checks
Discrepancy cooking time
Range of stop times
Deviation from ideal start time

EF

PM

.55ⴱⴱ
.20
⫺.18
⫺.45ⴱⴱ
⫺.40ⴱⴱ

.23
.10
⫺.21
⫺.27
⫺.36ⴱⴱ

Note. EM ⫽ executive functions; PM ⫽ prospective memory.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .01.

together this result suggests that superior EF is associated with
better global planning and more efficient management of switching between the two main goals in the Breakfast Task, namely,
setting the table and cooking the foods.
The PM component showed only one significant correlation—a
negative relation to the deviation from ideal start time; participants
who performed more accurately on the PM tasks were also more
likely to start each food at an ideal time. Thus, the PM variables
were also related to some degree to the first breakfast component
shown in Table 2B. Table 8 also shows that the discrepancy in
cooking times and the number of food checks did not correlate
with either EF or PM. Inspection of the correlations in Table 6
reveals that discrepancy in cooking times correlated with number
of food checks such that participants who checked the foods more
often had a smaller discrepancy in cooking times. We have previously suggested that this combination signals close monitoring
of cooking times and good local planning.
We then examined the correlations between the breakfast components and the common EF and PM composite factors (see Table
9). As suggested by the correlations on Table 8, the first Breakfast
Task composite (BT1) correlated significantly with the EF composite but the second Breakfast Task factor (BT2) did not correlate
with either the EF or the PM factor, and was also independent of
BT1 (r ⫽ .07). Additionally, the EF and PM components were
positively related, r ⫽ .37, p ⬍ .01. We can thus say that BT1
primarily reflects executive control, reasoning and working memory functions (Digit-symbol, Stroop, Raven, Corsi, n-back). Given
this set of relations and the make-up of BT1 (see Table 2) we
interpret the BT1 factor as an indicator of global planning. Table
2 shows that BT2 relates strongly and consistently to number of
food checks and to the discrepancy between ideal and actual
cooking time—more checks result in smaller discrepancies. We
interpret this second factor as an indicator of local planning and
task completion that was, interestingly, unrelated to variation in
executive functions and higher-level planning in this sample.

Discussion
In their initial description and analysis of the Breakfast Task,
Craik and Bialystok (2006) concluded that the task provided
measures of global and local planning abilities, and that in turn
these abilities were related to individual differences in task switching, working memory, and prospective memory. In general, the

present study confirmed these conclusions with fuller supporting
data, but with the major exception that little evidence was found
for a prospective memory component in the Breakfast Task. This
surprising finding is discussed later, but we first discuss the two
components revealed consistently by the PCA and factor analyses
shown in Table 2.
These analyses revealed two separable components in breakfast
measures, each supported by a small number of underlying cognitive processes. In both experiments, the first component received
strong loadings from the range of stop times and deviation from
ideal start times, and a smaller loading from number of table
settings, reflecting participants’ efficiency to formulate a plan and
switch between the two overall goals (Table 2A, B, C). Experiment
2 showed that this component was correlated with the EF component abstracted from the executive function measures (see Table
9). Specifically, the EF component correlated reliably with range
of stop times, deviation from ideal start times and number of table
settings accomplished (see Table 8). In contrast, the second component received strong loadings from a large number of food
checks and the discrepancy from target cooking times, reflecting
the ability to monitor cooking progress and stop cooking each food
at the appropriate time. This component was independent of the
first (see Table 9) and was also unrelated to both EF and PM
composite factors (see Table 9). The two measures involved in this
second component (checks and discrepancy) were also uncorrelated with EF and PM composites (see Table 8). The second
component thus appeared consistently in our three replications,
but was also consistently unrelated both to other cooking measures and to general cognitive activities. We have interpreted
this measure as reflecting the efficiency of monitoring cooking
progress and of stopping individual foods appropriately, but
with less relation to the efficiency of overall planning. We also
concede, however, that the second component may reflect factors specific to performing the Breakfast Task. It remains to be
seen whether individuals who score highly on this factor also
show good local planning abilities on other tasks.
The separation of the two Breakfast Task components is generally consistent with the analyses by Burgess et al. (2000) and Logie
et al. (2011), whose SEM analyses revealed a separation between
planning, the extent to which an individual’s plan reflects the
overall goal, and intent, the execution of the plan. Similarly, our
breakfast measures reflected two separable components demonstrating planning and task execution, respectively. A critical feature of the Breakfast Task is the need to constantly consult with,
and revise one’s plan during execution. For example, if a food is

Table 9
Correlations Among Factor Scores (Ns for Each Correlation
in Brackets)

EF
PM
BT1
BT2

EF

PM

BT1

BT2

1.00
0.37 (49)
0.44 (42)
0.16 (42)

1.00
0.24 (49)
0.19 (49)

1.00
0.07 (51)

1.00

Note. Correlations significant at p ⬍ .01 are printed in bold. EF ⫽ Factor
score for executive functions; PM ⫽ Factor score for prospective memory;
BT1 ⫽ Breakfast Task, first factor; BT2 ⫽ Breakfast Task, second factor.
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started too early or too late, the participant must revise the cooking
of subsequent foods accordingly to ensure that all foods will finish
close together. Therefore, efficient performance of the Breakfast
Task places a heavy load on maintaining and updating information
in WM, particularly if the plan is weak or goes awry. Logie et al.
(2011) also found that a measure of spatial WM predicted performance in a complex multitasking environment, in their case via a
general memory factor. Logie and colleagues used deviation from
ideal starting times from the Breakfast Task as a potential predictor
of dual-task performance in their study, but found no significant
relations between deviation scores and other variables, including
measures of WM. For unknown reasons this result differs from the
present findings, where deviation correlated significantly with
Digit-symbol, Raven’s and the Corsi WM task (see Table 6). In
addition to a participant’s cognitive ability, various features of the
particular task conditions will influence the need for more controlled, strategic processing as opposed to a reliance on more
spontaneous, automatic processing (McDaniel & Einstein, 2000;
Rose et al., 2010).
The PCA used in Experiment 1 and the factor analyses used in
Experiment 2 yielded two components that were associated with
distinct underlying individual differences. As discussed previously, the first component is related to strong WM and EF abilities.
The second component, with its pattern of many food checks and
resultant small discrepancies between target and actual cooking
times, suggests an ability that focuses on specific, local aspects of
the task, with less attention paid to the overall pattern of performance. Parkinson’s patients have a tendency to focus on one
aspect of a task while neglecting other aspects (Gauntlett-Gilbert,
Roberts, & Brown, 1999), and in a previous study we found that
patients with mild Parkinson’s disease showed significantly
smaller discrepancies in cooking times on the Breakfast Task than
age-matched controls, at the expense of setting fewer tables
(Bialystok et al., 2008). Thus, the second component may reflect
an ability that is effective for single focused tasks but is less
appropriate when tasks require attention to multiple components.
One surprising finding in the present study was the absence of
a relationship between Breakfast Task components and measures
of prospective memory. Successful completion of the six-screen
version of the Breakfast Task requires timely switching between
table-setting and cooking the various foods; for this reason it
seemed that efficient starting and stopping cooking operations
should make heavy demands on PM (Craik & Bialystok, 2006).
Several factors may have contributed to this unexpected result. The
first is that PM is assessed by only one other task—Virtual
Week—and it is possible that the type of PM measured by Virtual
Week (where required actions are mostly cued by times on the
board or by specific event cards) is different from the uncued PM
operations required by the Breakfast Task. In this sense, the
Breakfast Task requires more “self-initiated activity” than does
Virtual Week, and such activities are often central to PM (Craik,
1983). Further, Table 6 shows that of the 25 correlations between
the five Virtual Week measures and the five Breakfast Task
measures, one was a zero correlation and 22/24 of the remainder
were positive in the sense that Virtual Week measures tended to
relate to a large number of food checks and tables set, and to small
values of range, discrepancy and deviation. Additionally, the overall PM component correlated positively (although not significantly) with both BT components (see Table 9), so it is perhaps fair

261

to conclude that the Breakfast Task does exhibit some aspects of
prospective memory as measured by the Virtual Week task. Another possibility is that the Breakfast Task does not in fact provide
a good method for assessing differences in PM. Recall that participants must switch between starting and stopping foods on the
one hand and table-setting on the other, at intervals ranging between 30 sec and 2 min at most. Additionally, the fact that food
checks may be carried out at any time further reduces the intervals
between cooking operations and setting the table. So the requirement to “switch soon” is presumably kept in mind rather constantly as a person performs the Breakfast Task, and the need to
retrieve a PM intention from outside current awareness is quite
small. Overall then, we conclude that the Breakfast Task provides
estimates of both global planning (BT1) and local monitoring and
task execution (BT2), but may also tap aspects of prospective
memory.
What do these results tell us about the cognitive structure of
complex planning behaviour? Perhaps the clearest conclusion is
that planning is indeed not a unitary construct (Burgess et al.,
2000, 2005; Craik & Bialystok, 2006; Logie et al., 2011). Our data
showed not only that planning performance on the Breakfast Task
is supported by multiple cognitive processes, but also that it can be
separated into two major components, each of which is supported
by a different set of processes. Nonetheless, our data show some
promise for the identification of common patterns across different
types of planning tasks. First, our breakfast measures showed a
structure with separable components reflecting overall planning
efficiency and subtask management. Such a distinction is in line
with the one between “plan” and “intentionality” suggested by
Burgess et al. (2000) and by Logie et al. (2011), and is also
consistent with the suggestion that optimal outcome depends on
both efficient planning and successful execution. This suggests
that future assessments of this nature should employ a framework
that includes both planning efficiency (how well the plans are
generated and revised to reflect the overall goal) and taskmanagement (how effectively people handle multiple subtasks and
achieve subgoals).
Second, many have proposed that WM plays an important role
in generating, accessing, and revising plans (e.g., Cohen, 1996;
Gilhooly, 2005; Owen, 1997). Our data, along with other behavioural evidence (Gilhooly, Wynn, Phillips, Logie, & Della Sala,
2002; Logie, Trawley, & Law, 2011; Phillips, Wynn, Gilhooly,
Della Sala, & Logie, 1999), is confirmatory of a relationship
between planning efficiency and aspects of WM functioning, despite great variety in the methods of assessment. Different tasks
may correlate with different WM measures; for example, visual
tasks such as Tower tasks engage mainly visuospatial WM
(Gilhooly et al., 2002). Errand tasks have many complex rules to
remember and a map to navigate, and so load heavily on both
verbal and visuospatial WM capacity (Logie et al., 2011). In our
case, the individual correlations shown in Table 6 reveal that
the relation between the EF composite measure and BT1 (table
setting, range and deviation) is largely due to correlations with
visuospatial WM (Corsi test) as well as with Digit Symbol and
Raven’s matrices. Although precise relationships remain to be
specified, our suggestion is that WM as a general function of
holding and manipulating information in mind, presumably
contributes to a wide range of planning and multitask management activities.
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What are the implications of the present results for the use of the
Breakfast Task as a means of assessing capabilities and deficits in
planning and monitoring behaviour in everyday life? The Breakfast Task has the advantage of simulating an everyday activity that
participants readily understand; they also find the task engaging
and enjoyable to perform. One major contribution of the present
results is the demonstration of the task’s stable factor structure
(Table 2A, B, C); this point enables the Breakfast Task to assess
global planning and local monitoring separately. An initial indication of such an assessment application is given by a case study
describing an individual who had moderately severe problems in
prospective memory, attributed to a deficit in strategic monitoring
(West et al., 2007). In performing the Breakfast Task this person
made fewer food checks and had larger discrepancies in cooking
times relative to a reference group, in line with the idea that she has
a specific impairment in local monitoring. Her performance on
other Breakfast Task measures was normal. A recent study by
Tanguay, Davidson, Guerrero Nuñez, and Ferland (2014) tested 22
patients with acquired brain injury and 22 controls on the Breakfast Task, and found that the patients scored substantially lower on
all measures. The authors also had patients cook a real meal, with
the finding that patients’ own assessment of their cooking ability
correlated significantly with overall performance on the Breakfast
Task, although clinicians’ assessments of the patients’ real-meal
cooking skills did not correlate with the computer task. One
possibility here is that well-practiced skills, such as cooking a
meal, involve semiautomated routines that do not require on-thespot planning and decision-making, and therefore do not tap the
more “fluid intelligence” aspects needed to perform a novel complex task. We have also shown that the Breakfast Task is sensitive
to normal aging; older adults performed less efficiently on all five
Breakfast Task measures compared to younger adults (Craik &
Bialystok, 2006). As mentioned previously, Parkinson’s patients
performed well on local monitoring but less well on overall planning measures (Bialystok et al., 2008). Finally, we have shown that
older bilingual participants are significantly superior to monolingual counterparts at switching appropriately between table-setting
and cooking operations (Craik & Bialystok, 2006). In overview,
evidence for the relation between the Breakfast Task and real-life
planning abilities is still scanty, and one difficulty in this regard
may be that all tasks, both lab-based and in real life, require a
combination of abilities that is rather specific to each task. However, we are hopeful that the Breakfast Task has the potential to
assess two components of planning, and to provide independent
measures of these components.
In summary, this article reported a study whose purpose was to
assess and interpret measures from the Breakfast Task, a laboratory task designed to provide measures of planning, working
memory, and task switching. The task involves rules and serial
steps that reflect those required in real life meal preparation, and is
therefore ecologically valid. The main outcome measures are RTs
and proportions that may be applied to a wide range of populations
and may be sensitive to various neuropsychological impairments.
The present study clarifies the links between Breakfast Task measures on the one hand and higher cognitive processes such as WM,
processing speed, reasoning, monitoring, and task switching on the
other. The results thus provide guidelines for assessments of these
processes in ecologically valid settings, and the task itself provides

a means for an enjoyable and engaging assessment of everyday
planning behaviour.

Résumé
La Breakfast Task (Craik & Bialystok, 2006) est une tâche informatisée qui simule la planification et la surveillance des préparatifs
d’un petit-déjeuner, une tâche quotidienne importante pour
l’autonomie fonctionnelle. Dans l’Expérience 1, on a demandé à
28 adultes de réaliser la Breakfast Task, et les mesures obtenues
ont été soumises à une analyse en composantes principales en vue
de déterminer la structure des processus cognitifs impliqués.
L’analyse a révélé une structure à deux composantes, qui comprendrait la planification globale et des capacités de contrôle local.
Dans l’Expérience 2, on a procédé à une validation croisée de la
structure du rendement à la Breakfast Task au moyen d’un nouvel
échantillon de 59 adultes plus vieux, en santé, à qui on a aussi
demandé de réaliser des tests évaluant la mémoire de travail, la
vitesse de traitement, l’inhibition, le raisonnement et la mémoire
prospective. L’analyse factorielle a révélé que le volet de planification globale dans le cadre de la Breakfast Task était fortement
corrélé avec des différences individuelles dans les fonctions exécutives, mais que le volet de contrôle local était indépendant de ces
fonctions. La Breakfast Task constitue un outil de d’évaluation
rapide, agréable et réaliste de la planification complexe au quotidien et de la surveillance ainsi que de leurs processus sous-jacents,
tels que la mémoire de travail et les fonctions exécutives.
Mots-clés : planification, contrôle, mémoire de travail, mémoire
prospective, processus exécutifs.
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