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Abstract. In this chapter, we first present two variants of a technique of secondary reaction time task and
verbalization task that allow researchers (1) to estimate the general temporal organization of the writing
process, (2) to analyse the recursiveness of writing and (3) to measure the amount of resources allocated to
the writing processes (Kellogg, 1987b; Levy & Ransdell, 1994, 1995). Next, we present a series of experi-
ments that evaluated the validity of the method. We then synthesize studies that used the triple task method
to address questions concerning the way by which situation-specific or writer-specific factors affect func-
tional characteristics of writing. We describe results from experiments that investigated the role of writers’
knowledge, type of text planning, writing medium and cognitive capacity on resources allocation to the
writing processes and on their temporal organization. Finally, we delineate how the triple task technique
can be varied to answer future research questions.
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1. INTRODUCTION

A central issue in cognitive research on text production concerns the dynamics of
writing. Planning ideas, translating the planned content into sentences, and reviewing
ideas and text are three basic production processes. The dynamics of writing refers
both to the temporal organization of these processes during a writing session and to
their cognitive demands (Piolat & Olive, 2000). To state it simply, researchers study
‘when’ a process is activated and its ‘cost.’ It has long been established that planning,
translating, and reviewing do not occur in linear order (Hayes and Flower, 1980).
They are instead recursive, with one process calling upon another, as when translating
an idea into a sentence prompts the writer to engage in further planning. Writing
processes interweave and the pattern of their activation reflects the writer’s strategy
for coping with the task demands. Consequently, how writers perform should depend
on factors that affect when writing processes are activated during a composition (Ri-
jlaarsdam & van den Bergh, 1996b).
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With respect to the cost of a process, it has long been recognized that writers must
juggle simultaneous demands (Flower & Hayes, 1980) that often overload working
memory resources (Grabowski, 1996; Kellogg, 1996, 1998, 1999; Lea & Levy, 1999;
Levy, 1997; McCutchen, 1994, 1996; Ransdell & Levy, 1996; Torrance & Jeffery,
1999). Indeed, writing processes are resource-limited. Consequently, exploring the
allocation of cognitive resources to the writing processes highlights how writers deal
with working memory limitations as a function of the demands of the task.

The present chapter describes the use of a triple task technique designed to answer
questions about the time course and cost of the writing processes. Writing a text is the
primary task and detecting auditory probes as rapidly as possible is the secondary
task. The tertiary task assesses the contents of the writer’s working memory at the
time when an auditory probe occurred through the collection of verbal protocols. One
variant uses directed retrospection (Kellogg, 1987a, 1987b) and another uses thinking
aloud protocols (Levy & Ransdell, 1995) to achieve this. Each variant has is own ad-
vantages and focus. However, the two are based on the same design: secondary RTs
to the probes are associated with the writer’s activity. The variables collected allow
the researcher (1) to estimate the general temporal organization of the writing process,
(2) to analyse the recursiveness of writing and (3) to measure the amount of resources
allocated to the writing processes.

First, we detail the design, material, procedure and dependant variables of each
one of the two variants. Then, we present a series of experiments that evaluated the
extent to which the method is reactive and valid. It is argued that both variants of the
triple task method are useful research tools. Although the validity of the verbal proto-
col method is more valid than directed retrospection, it is also potentially more dis-
ruptive of working memory resources needed for writing. Conversely, the directed
retrospection is less reactive, but also it sacrifices detailed information about the na-
ture of the writing processes. Before concluding, we synthesize several studies that
used the triple task method and provided new data about invariant functional charac-
teristics of writers. Specifically, we suggest that planning and reviewing tend to de-
mand more cognitive effort than translating, but more time is typically devoted to
translating during composition. Further, individual differences in domain-specific
knowledge, verbal ability, audience representation, and working memory capacity
affect the time and effort allocations. Similarly, time and effort allocations are further
affected by situational factors, such as the medium of production. We end by trying to
delineate how the method can be modified to answer future research questions.

2. THE TRIPLE TASK TECHNIQUE

The general design of the method involves measuring the allocation of working mem-
ory resources using reaction time (RT) to an auditory probes and coupling these
measurements to specific writing processes engaged in during composition. The pro-
cedure calls for participants to focus attention on composing a text composition and to
respond as rapidly as possible to auditory probes distributed in a variable interval
schedule. This secondary task technique is based on the assumption that the primary
and secondary tasks compete for a limited pool of attentional or working memory
resources (Kahneman, 1973; Kerr, 1973; Power, 1986). Therefore, performance in the
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secondary task decreases, as the demands of primary task increase. The greater the
performance degradation in RT to the auditory probes compared with single task,
baseline RT to the same stimuli, the greater the cognitive effort required by the writ-
ing processes. Such a dual task technique is commonly used in cognitive psychology,
so the unique advantage of the triple task technique lies in the addition of the third
requirement. To couple the RT data with specific writing processes, the writers are
asked to think aloud or to categorize the contents of working memory as they write.

The original variant of the triple task technique was proposed by Kellogg (1987a,
1987b). With this method, after each probe detection, participants perform a directed
and immediate retrospection about their thoughts at the moment the probe occurred.
This kind of verbal protocol is an example of what Ericsson and Simon (1993) called
concurrent probing, in which information still available in working memory is re-
ported. For this purpose, participants are requested to choose among response catego-
ries referring to particular writing processes. In the second variant of the technique
(Levy, 1997; Levy & Ransdell, 1995), while composing with a word processor, writ-
ers are engaged in a thinking aloud task, verbalizing information in the current focus
of attention. The probe RTs are then associated to writing processes that are identified
by analysing both the verbal report of the writer and the data of a keystroke record
program.

2.1. Directed retrospection protocols

2.1.1. General design
The primary task requires the composition of a text and the secondary RT task re-
quires the detection of auditory probes (e.g., tones or beeps). When participants hear
auditory probes during the composition of a text (the primary task), they are asked to
say ‘stop’ as quickly as possible whenever they detect such a probe (RT secondary
task). A voice-operated relay interfaced with a computer recorded the time from the
presentation of the probe to the detection response in milliseconds. The spoken re-
sponse has the advantage of freeing both hands for either writing in longhand or typ-
ing on a word processor. Another alternative is for the writer to click a mouse button
with the non-dominant hand that is free during handwriting.

After probe detection, the writers are asked to identify the mental process in which
they were engaged when they perceived the probe. Because they are given response
categories to choose among, their immediate retrospection is directed, unlike the un-
directed form used in thinking aloud protocols. Specifically, they choose among four
response categories (for example, planning, translating, reviewing or other) by press-
ing a labelled button on a response box or labelled keys on a computer keyboard. The
writers are first trained to identify their thoughts as examples of the four categories.

Although a finer grained distinction among processes could be used, a small num-
ber of possible choices helps to insure reliable categorizations. It may be difficult for
writers to distinguish between generating ideas and organizing ideas, for example, but
both thoughts could be labelled accurately as planning. At the same time, the validity
of the method suffers to a degree by combining two distinct sub-processes into the
broader category of planning. Another strength of the method is that the participant
decides which category best fits their thoughts at the moment. With verbal protocols,
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the researcher must make this decision from examining the writer’s statements and
other behaviour.

In theory, the immediate, directed retrospection task makes it possible to find out
which mental process was interrupted by the auditory probe. That is, the writer could
have been planning, translating, reviewing or thinking of something unrelated to the
three basic writing processes when the auditory probe occurred. Thus, the extra time
it takes to detect the auditory signal and to say ‘stop’ can be taken as a measure of the
degree of effort or capacity associated with the writing process interrupted by the sig-
nal. An RT interference measure is computed for each participant subtracting from
the mean or median RT associated with each process, the mean or median baseline
RT obtained when participants responded only to the auditory probe task. Further-
more, by analysing the mean frequency with which the writing processes are reported,
the directed reports provide an estimate of the processing time devoted to planning,
translating, and reviewing.

2.1.2. Procedure
The experimental procedure involves the following steps: the directed retrospection
training, the collection of baseline RTs, and the experimental task in which writers
perform a composition concurrently with RT probes followed by retrospection. For 30
minutes of composition, the total length of the experiment is between 60 and 90 min-
utes.

During the first step of the experiment, the participant is trained in the method of
directed retrospection. The experimenter begins with instructions that define the
writing processes under investigation (for example, planning, translating, and re-
viewing). The number and nature of writing processes can be varied as a function of
the research goals. Nevertheless, a category unrelated to the writing process must be
systematically used (for instance, ‘other’). This unrelated category is for all thoughts
that do not fit the defined writing processes (e.g., daydreaming). The instructions then
continue with examples of thinking-aloud protocols to illustrate further each writing
process. Next, participants are required to categorize several examples of thinking-
aloud protocols. Each time an error occurs, the experimenter provides feedback to
correct the participant’s understanding of the meaning of the different categories.

During the second step of the experiment, the reaction time task is introduced.
Participants are informed that during the composition they would occasionally hear an
auditory signal (‘beep’). They are asked to react as quickly as possible to these beeps
by saying ‘stop’ or by clicking the mouse with their non-dominant hand while hand-
writing with the dominant one. After delivering these instructions, a series of single-
task RTs are collected. Generally, when 30 RTs are collected, the first five trials are
treated as warm-up signals and the mean baseline RT is calculated from the 25 other
RTs. The probes are distributed in a random interval with a mean interval of once
every 10 s and a range of 5 s to 15 s. During the composition, probes are distributed
with a mean interval of once every 30 s and a range of 15 s to 45 s1.
                                                          
1 Note that Kellogg’s procedure samples the writing processes only about every 30 s, whereas
Levy and Ransdell’s procedure allows a much finer temporal resolution (every 1 s).
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In the last step, directly after the collection of the baseline RTs, the experimenter
reads the writing assignment and gives the topic of composition to the participant.

2.1.3. ScriptKell: A software for implementing the triple task
In his first studies Kellogg (1987a, 1987b, 1988, 1993) used a PASCAL program for
implementing the triple task technique, but it was not designed in a flexible way that
allowed one to vary parameters of the experiment. ScriptKell is a computer-assisted
experimental tool that has been designed to easily modify Kellogg’s technique (Piolat,
Olive, Roussey, Thunin, & Ziegler, 1999). This software can be used to investigate
writing and other complex cognitive activities. It runs on Apple Computers with
Macintosh environment (system 7.0 or higher). It is programmed in Hypertalk in a
HyperCard 2.3 environment. Since version 1.0, ScriptKell has been compiled and
thus can be used without HyperCard.

ScriptKell has been designed so as each critical parameter of the triple task tech-
nique can be freely adapted to the experimental goals. Thus, it is possible to specify
the essential parameters of the procedure and the global configuration of the secon-
dary tasks. ScriptKell should, therefore, facilitate the realization of experimental de-
signs to address new questions concerning the functional characteristics of writing
and other complex cognitive activities.

When ScriptKell is started, the program displays a configuration window that al-
lows the experimenter to specify the multiple parameters of the experimental proce-
dure by selecting or not the different secondary tasks. For example, it is possible to
choose only the baseline RT task, the writing task, the directed retrospection task or
all three. Furthermore, the entire configuration of these secondary tasks can be de-
fined (e.g., duration of the baseline RT phase, interval between the probes, number
and nature of response categories during the directed retrospection task, response
keys, auditory signals, writing duration, etc.) for any given experiment. By default the
program gives the values of the parameters that had been used in the previous session.
The selected parameters can be saved in file that is located in ScriptKell’s folder.
With this function, particular parameters can be loaded at any time.

In the baseline RT task, participants are presented only with a number of probes
(auditory signals) that they have to detect as rapidly as possible. But instead of react-
ing by saying ‘stop’ into a microphone in Kellogg’s procedure, with ScriptKell par-
ticipants react to the probes by clicking on the computer mouse with their non-
dominant hand. The baseline RT task allows measuring the mean baseline RT of each
participant against which the RTs in the triple task procedure can be compared. The
probes are pseudorandomly distributed in an interval that can be specified by entering
its inferior and superior boundaries (in seconds). The experimenter also needs to
specify the total number of probes and the number of final probes that are used to
calculate the baseline RT. Speeded responses are given by clicking on the computer
mouse. In the secondary RT task, participants perform a primary task and a secondary
RT task to auditory probes. Again, inferior and superior boundaries are entered to
specify the distribution interval. The duration of the composition is either unlimited or
limited. In the last case, the experimenter can define its duration (in seconds) de-
pending on the goals of the experiment.
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In the secondary RT task, participants often fail to detect a probe. To handle such
omissions, ScriptKell offers two options: the experimenter either chooses a delay after
which the program emits a new probe or a reminder one. In the directed retrospection
task, participants are asked to choose one or several categories that best reflect what
they were doing when they were interrupted by the probe. The experimenter can
specify the number of response categories (maximum 12). In addition, responses
categories are labelled and responses keys are assigned to each category. It is impor-
tant to note that ScriptKell allows participants to choose one or several categories
after each probe. As participants may occasionally forget to perform the directed ret-
rospection task, the program offers several options to launch or not a new probe.

ScriptKell automatically records and analyses the different variables of Kellogg’s
procedure (number of reactions, frequency of category choices, mean RTs, mean dif-
ference scores). The data of each participant are saved in a text file that is located in
ScriptKell’s folder. In the first section of the spreadsheet, summary information about
the participant and the experiment is given, such as the participant name and identifi-
cation and the date and time at which the experiment started. In the second section,
the parameters and the results of the baseline RT task are given (i.e., the interval be-
tween probes, the number of probes used for the computation of the mean baseline
RT and the mean baseline RT). The third section deals with the overall results. The
program gives the relevant parameters, the total number of responses, the mean RT
associated with each category (with their standard deviation) and the mean difference
score. All responses are then listed in chronological order along with their corre-
sponding measures: the time since the beginning of the composition, the time since
the last probe, the corresponding RT, the difference score, the subprocess identified
with the directed retrospection and the designation time (time between the response to
the probe and the identification of the retrospection category). In a fourth section, the
data are broken as a function of the categories that were selected in the retrospection.
Finally, in order to investigate changes in performance over time, the total writing
time is broken into three and four equally parts, and all analyses are provided sepa-
rately for each part (see Figure 1).

2.2. Thinking aloud protocols

2.2.1. General design
The method implemented by Levy and Ransdell (1994, 1995) is similar to Kellogg’s
variant. The focus of these authors is also to study the time course of the writing
processes and the cognitive effort of writers but in order to identify the writing proc-
esses interrupted by the probe, they simultaneously analyse thinking-aloud protocols
and keystroke recording protocols of the composition.
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 Date : Mer 02 juin 2000 11:30:37
 Participant name : Standard-$n°15-Patrick-E+

—————————   BASELINE RT TASK   ————————

Interval between beeps : from 5 to 15 sec.
Computation of the mean baseline RTs with the 5 last beeps 
Detail of the RTs (sec) : 0.6/0.633/…/0.433/0.417/0.317
Mean baseline RT (sec) : 0.483 sec.

——————————   WRITING TASK   —————————

Interval between beeps From 15 to 45 sec.
Total number of recorded reactions : 26

Chronology Delay RT RTp. Retrospection DT
0 : Start
23 23 0.767 0.284 Planning 2.033
46 21 0.905 0.422 Translating 1.167
…
775 24 0.983 0.500 Reviewing 1.517
809 32 1.067 0.584 Reviewing 0.95
816 : END
Means 0.977 0.494 1.178
       Sd 0.142 0.231

—————————  ANALYSIS BY THIRD  ————————

#  Planning
1st : 2nd: 3rd: TOTAL:

Nb designations: 5 1 1 7
Mean RT 0.933 1.0 1.067 0.962
Mean RTp 0.450 0.517 0.584 0.479 (sd =0.172)
Mean DT 1.22 0.633 1.983 1.245 (sd=0.582)

#  Translating
…

#  Reviewing
 …

———————    ANALYSIS BY QUARTER  ————————
…

Figure 1. A sample of an individual protocol provided by Scriptkell.
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Thinking-aloud protocols are an important source of data for psychologists. For ex-
ample, such method helped researchers to identify a number of basic subprocesses
involved in writing, such as planning, translating and reviewing (Hayes & Flower,
1980). Thus, by providing direct information about the way writers manage the writ-
ing processes during a composition and by giving a state-by-state description of the
activity, thinking-aloud protocols are also helpful to build empirical models of the
cognitive system (Hayes & Flower, 1983). But by combining data providing both
from thinking-aloud protocols and keystroke recording protocols of the composition it
is possible to precisely identify the writing processes as they unfold in real time. In-
deed, researchers can discriminate between difficult categories by comparing the two
kinds of protocols. For example, revision and reviewing processes can be identified
with the verbal protocols but cannot be easily discriminated. The presence of writing
activity in the keystroke recording protocol is evidence of revision activity. Further-
more, computer-based recordings of a composition allow a second by second descrip-
tion of the writer’s activity.

Thus, in Levy and Ransdell’s variant of the triple task technique, while partici-
pants compose a text, they are at the same time engaged in a thinking-aloud task and a
secondary RT task. Besides collecting the verbal and resource allocation protocols, an
unobtrusive written protocol is obtained from keystroke recordings.

2.2.2 Procedure
Although Levy and Ransdell (1995) asked participants to compose during 10 ses-
sions, the procedure is identical whatever the number of writing sessions. Each ses-
sion begin by a two-minute phase in which writers perform a secondary RT task in
single-task condition in order to calculate the mean baseline RT. During this phase as
during the composition, the probes are distributed once every 30 s in mean (in an in-
terval between 15 s and 45 s). Then participants perform the composition phase. Be-
fore beginning, the experimenter read the instructions concerning the composition and
the thinking-aloud task. They are asked to continuously provide concurrent verbal
protocols as they wrote and are encouraged to say aloud every thought that comes to
their mind without trying to justify what they write or say. Participants are also asked
to continue responding to the tone whenever they heard it. During the composition,
each time a 10-seconds silence occurs, the experimenter asks the writer to continue to
think aloud. The writers were assigned a new topic for their compositions each week.

2.2.3. Apparatus
Writers perform the triple task on a personal computer in a Windows environment.
The data are collected and analysed with separate softwares (for a detailed technical
descriptions of the apparatus, see Levy & Ransdell, 1994, 1995). The typical screen
layout provides an area occupying three fourths of the screen that the writer uses to
compose his text. The writers use Notepad, a word-processing software including
only the basic text editing functions (cut, copy and paste).

Each writing session is recorded with a videotape connected to the computer. An
interface (Simulscan) converted the VGA signal provides by the computer for the
monitor into an NTSC (or PAL) signal that is field directly to the videotape. The ver-
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bal protocols are recorded by directly plugging a microphone to the videotape re-
corder. By this way, the unfolding of the writing session can be seen back and for-
ward or paused.

The secondary RT task is implemented using Beeper, a software developed for
this purpose. Beeper runs in the Windows environment as a background task while a
writer is using any other Windows application. It sounds aperiodically a tone in a
variable interval of 30 s. Pressing a key or a secondary mouse (since the writer’s
hands are usually engaged with the keyboard a footswitch is placed on the floor) pro-
vides the detection signal of the tone.

Once the data are collected, trained judges analyse the written and verbal proto-
cols by coding the nature, unfolding and the duration of the writing processes under
investigations (for instance, planning, generating text, reviewing and revising). Levy
and Ransdell (1995) employed a computer-aided analysis of the protocols, which is a
helpful mean to deal with this large amount of data. EventLog (Henderson, 1989) was
used to code the verbal and written protocols. This software allows one to easily code
in predefined categories the protocols as they unfold second by second. However, as
several raters are needed to code the protocols, a critical point concerns the interrater
agreement on the nature of the writing processes that is coded. To circumvent this
problem, Levy and Ransdell have developed Agree, a software specifically designed
to calculate an index of the interrater agreement. The software compares the coding of
protocols by pairs of raters and gives an index expressed as a percentage (for a de-
scription of this index, see Levy & Ransdell, 1994).

2.3. Dependent variables

The two variants of the triple task technique provide data aiming at describing the
dynamic of writing under two general angles: the temporal organization of the writing
processes and cognitive effort allocated to the writing processes. Thus, two types of
raw data can be analysed.

The analysis of the temporal organization of the writing processes is provided by
the verbalization data (directed retrospection or thinking-aloud protocols) and is
aimed at describing ‘processing time’ allocated to the writing processes (Kellogg,
1987a, 1988). At a general level, the temporal organization of the writing processes
can be described simply by calculating the percentage of processing time allocated to
each writing processes. For instance, for each subject, the number of times a particu-
lar process has been reported through directed retrospection or identified with the
verbal and written protocols is divided by the number of time all the writing processes
have occurred. However, these data only take into account the number of time the
different writing processes occurred. Levy and Ransdell (1995) also calculated the
mean duration of the writing processes by looking at one second intervals in their
protocols.

Still, it is more interesting to analyse processing time as a function of the unfold-
ing of writing and the total composition time can be divided into several phases.
Then, the allocation of processing time to the writing processes can be analysed ac-
cording to these writing phases (note that each one of the previous variables can thus
be analysed as a function of the writing phase). This distinction provides two kind of
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analysis. A first analysis concerns the pattern of time processing in one single phase
of all the writing processes. In other words, it is related to the following question: ‘In
one phase of the composition, which process is prominent and how processing time is
allocated to the other processes?’ and is aimed at providing intra-phases comparisons
of the different writing processes. This analysis is carried out by dividing, for each
process, the number of times they occur during a specific phase by the total number
all the writing process have been identified in this phase. Then, the percentages of
each writing process in one specific phase are compared.

A second analysis concerns the pattern of time processing of one writing process
through all the writing phases. In other words, it is related to the following question:
‘Through a composition, how evolves the allocation of time processing for one single
writing process?’ and is aimed at providing between-phases comparison. Thus, this
analysis is carried out by dividing the number of times one single writing process
occurs during all the writing phases by the total number this writing process has been
identified in all the phases. Then, the percentages of time processing for this specific
process at each phase are compared. Thus, it is possible to determine which process
dominates at a particular moment of a writing session and how a particular process is
engaged through the writing process.

At another level of inquiry, the temporal organization of the writing processes can
be studied by analysing the recursion of writing processes. From the analysis of ver-
bal protocols, Hayes and Flower (1980) have shown that the activation of each writ-
ing processes (i.e., planning, translating, and reviewing) was repeatedly interrupted by
the others. In order to highlights this recursion, Levy and Ransdell (1995) constructed
what they called a matrix of transitional probabilities. A matrix of transitional prob-
abilities describes the shifts between a writing process and the others (for example
when a writer shifts from planning to translating or from reviewing to planning).
These matrices are build by dividing the number of times a writer shifts from a proc-
ess to another by the total number all the writing processes occur during a pre-
determined period of writing and are independent of the absolute frequencies of oc-
currence of writing processes. These matrices contain all possible shifts among all
possible combinations of the writing processes. For instance, Levy and Ransdell
(1995) selected ten minutes time frames and, hence, were able to compare the
changes in the matrices during a single session of composition, between different
writing sessions and between different writers. Thus, matrices of transitional prob-
abilities offer a new means to investigate the recursiveness of writing.

Finally, with the triple task technique the allocation of working memory resources
or cognitive effort can be analysed. Indeed, the secondary RT technique is based on
the principle that participants have to simultaneously perform two tasks that compete
for limited working memory resources. The duration of a secondary RT is assumed to
reflect the amount of working memory resources allocated to the primary task, here
writing. Therefore, by calculating the mean RT associated to a writing process by the
mean of the directed retrospection or with the verbal and written protocols, the longer
the RT, the greater resources are allocated to this process. Finally, although it has not
been yet studied, it is possible to analyse the pattern of changes in cognitive effort of
the writing processes through the composition session by comparing the RTs in dif-
ferent writing phases.
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In summary, the triple task technique allows one to approach the question of the
temporal organization of the writing processes through directed retrospection or ver-
bal protocols. Thus, it is possible to analyse the allocation of processing time during a
composition session and the recursive features of writing, as well as momentary cog-
nitive effort.

3. REACTIVITY AND VALIDITY OF THE METHOD

A critical issue with the triple task technique is whether it disrupts or misrepresents
the writing processes of interest. Indeed, writing has often been considered as an
overloading cognitive task. It is possible, therefore, that with this technique writers
cannot allocate a sufficient amount of cognitive resources to the composition task.
Also, interpreting the outcome of experiments with dual task requirements can be
problematic if certain assumptions are not met. Finally, the validity of verbalizing or
categorizing thoughts is potentially troublesome.

Ericsson and Simon (1978) contented that verbal protocols were valid measures of
cognition if the contents of working memory could be reported without recoding the
information (Level 1) or if already heeded information simply required recoding into
a verbal format (Level 2). In their view, the greatest problems with obtaining reliable
information occurred when the experimenter asked participants about information that
is normally not processed or paid attention to. In this case (Level 3), participants
needed to infer or generate information in order to comply with the experimenter’s
instructions. Another important source of validity problems lies in delaying probes
until after the task is completed. This, of course, runs the risk of participants forget-
ting what they did and invites them to reconstruct the important processes and make
inferences to fill in gaps in their recall.

The triple task method uses immediate testing as writers compose with both verbal
protocols and directed retrospection. Hence both variants avoid the forgetting prob-
lem. Planning, translating, and reviewing processes involve a wide variety of repre-
sentations that differ with respect to their explicitness and ease of verbal coding
(Flower & Hayes, 1984). Either verbal protocols or directed retrospection might be
unsuitable in writing tasks if most of the information available in working memory
requires recoding, inferencing, or generating in order to yield reports. It will be ar-
gued here that this is not a serious problem in writing, although for verbal protocols
and directed retrospection each have their own advantages and disadvantages. It will
also be argued, in the next section, that the use of secondary task RT in the triple task
method is acceptable and yields interpretable results.

3.1. Potential problems with secondary reaction time tasks

3.1.1. Interpreting secondary reaction times
Secondary RTs tasks have been designed to account for the allocation of cognitive
resources on cognitive tasks (Kahneman, 1973; Kerr, 1973). However, the interpreta-
tion of performances in dual-task conditions has often been critiqued (see for exam-
ple, Navon, 1984). For example, Howe and Rabinowitz (1989) have claimed that per-
formance in dual-task conditions is uninterpretable. They argued that the perform-
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ances observed in such situations couldn’t be attributed univocally to the cognitive
demands of the primary task. They claim that the dual-task methodology complicate
the analysis of cognitive demands since the adding of a secondary task multiply the
interactions between the different processing. For their part, Fisk, Derrick, and
Schneider (1986–87) argue that dual-task performances are interpretable only if three
methodological criteria are filled.

According to the views of Fisk et al. (1986–87), the first criterion that dual-task
designs must meet regards performance stability. Following these authors, perform-
ance in the primary task (here writing) has to be not affected by the secondary task
(here the RT task). Piolat, Roussey, Olive, and Farioli (1996) addressed this question
by comparing text produced when writers performed only a composition (single task
situation) with a conditions in which writers performed the triple task technique.
Piolat et al. (1996) evaluated the effect of the secondary task on the number of final
words, on the fluency, on the syntactic complexity (number of words by sentence)
and on the number of revisions. They observed no significant difference on the num-
ber of words, on the fluency, on the number of revision or on the syntactic complex-
ity. Furthermore, Piolat et al. (1996) compared the mean cognitive effort in dual task
situation (composition with secondary RTs) and triple task situation (composition,
secondary RTs and directed retrospection). Theme of the text and experimental con-
ditions (e.g., number of auditory probes, interval between probes, instructions) were
similar to those of Kellogg (1988). Results showed that there were no significant dif-
ference between the dual-task condition and the triple-task condition in terms of cog-
nitive effort. In an additional relevant study, Penningroth and Rosenberg (1995) com-
pared a group of individuals who performed the secondary RT task as they wrote a
story with a writing only control group. Subjective ratings of attentional overload and
ratings of the coherence of the stories written did not differ. Surprisingly, the holistic
quality ratings obtained were reliably higher for the RT group compared with the
control group.

The second criterion proposed by Fisk et al. (1986–87) concerns the stability of
cognitive demands of the secondary task throughout the procedure. Indeed, in the case
of an incidental learning on the secondary task response, the observed decrease of the
RTs might be attributed to this learning and not to a lower cognitive effort involved
by the primary task. Olive (1997) addressed this question with the triple task tech-
nique by comparing the first RTs to the last RTs and did not observe any difference
between these RTs. He concluded that cognitive resources allocated to the secondary
RT task were constant and that variations of duration of the RTs could be attributed
univocally to modifications of the cognitive demands of writing and not to changes in
the secondary task’s demands.

The third criterion identified by Fisk et al. (1986–87) concerns the pools of re-
sources of the primary and secondary tasks. For these authors, performance on dual-
task can be interpreted only if the two tasks share the same pool of resources. Al-
though this question has raised controversial discussions on the structure on the cog-
nitive system (see, Lea & Levy, 1999), our purpose is not to decide among the differ-
ent hypotheses that have been proposed. Nevertheless, it is possible to show that the
two tasks share a common pool of resources if modifications of the RTs are observed
as a function of the difficulty of the composition task. Olive (1997) reviewed the ex-
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periments using the triple task technique and showed that RTs varied when the diffi-
culty of the composition task was manipulated.

In sum, adding the RT task and the directed retrospection does not modify the text
produced by the writers. Writers perform the RT task only or the directed retrospec-
tion immediately after does not influence the cognitive effort associated to the writing
processes. Furthermore, the demands of secondary RT task remain stable through the
composition and the two tasks draw their resources from a common pool. Thus, as the
triple task technique meets the three criteria of Fisk et al. (1986–87), we argue that
performance on both the composition task and the secondary RT task can be inter-
preted without ambiguity concerning their respective cognitive demands.

3.1.2. Importance of instructions
Another question that can be raised against the interpretation of secondary RTs con-
cerns the focus of the participants on either the primary task or the secondary task.
This question was addressed after Piolat, Roussey, Olive, and Farioli (1996) observed
that writers who received an elaborated training to the directed retrospection task
were slower in the RT task (624 ms) than writers who were trained according to Kel-
logg’s original procedure (393 ms). Their result suggested that the nature of the
training instructions to the directed retrospection task could have resulted in focusing
the writers to this task and consequently could have resulted in increasing their cog-
nitive effort. This interpretation was supported by the analysis of the time participants
took for choosing among the response categories (writing, planning, reviewing, or
other). Writers who received the more elaborated training were significantly longer in
choosing the labels in the directed retrospection than writers who were less exten-
sively trained (1.85 vs. 1.2 s).

Farioli and Piolat (1999) addressed this issue by comparing the effect of instruc-
tions that focused participants on one of the three tasks of the triple task technique
(the composition task, the RT task, the directed retrospection task). They analysed
how these instructions should affect both the allocation of time and effort to the writ-
ing processes. They observed that writers who focused on the secondary probe task
showed shorter RT than writers who focused on the writing task, but did not observe
any difference between conditions when writers were focused on the composition and
on the directed retrospection. Furthermore, the allocations of time to planning, trans-
lating, and reviewing did not vary with the instructions, nor did the time it time it took
to identify the writing process interrupted by the probe.

The previous findings show that intentionally focusing on one of the three tasks
can force changes in the cognitive effort devoted to the other tasks (Fisk, Derrick, &
Schneider, 1986–1987). In such cases, the participant may only have a small margin
in allocating his or her resources to each of the three tasks and does so based on a
subjective evaluation of the experimenter’s demands (see also the concept of ‘cogni-
tive balance’ in Glynn, Britton, Muth, & Dogan, 1982).

3.1.3. Probe timing
A further constraint of the triple task technique is the choice of the time interval with
which the probe interrupts the writing process. In two studies, Olive (1997) and Pio-
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lat, Roussey, Olive & Farioli (1996) addressed the question of whether the choice of a
particular time interval affects the text produced by the writers, the cognitive effort of
the writing processes and the allocation of time processing to theses processes. In
Piolat et al.’s (1996) experiment, three groups were given the triple task technique but
under different time intervals. In the high-rate group, writers experienced short inter-
vals between probes (auditory probe every 15 s varying between 10 and 20 s), in the
average rate group, writers experienced medium intervals (auditory probe every 30 s
varying between 15 and 45 s), and in the low-rate group, writers experienced long
intervals (auditory probe every 45 s varying between 30 and 60 s). The results showed
that the temporal organization of the writing processes was not significantly affected
by variations of the interruption interval. Furthermore, the text produced in the three
experimental groups did not differ. In contrast, secondary RTs were significantly af-
fected by these variations. The RTs were longer in both the low-rate and high-rate
groups than in the average rate group (low-rate = 525 ms, high-rate = 502 ms, average
rate = 393 ms). Thus, it seems that varying the interval between the auditory probe
affects the distribution of cognitive resources across the different tasks.

Without interpreting these results any further (see Piolat et al., 1996) it seems that
the choice of the interruption interval is an important feature of the design of the triple
task procedure. For example, it is clear that the choice of this interval may affect writ-
ers’ performance as a function of their expertise; the less experienced the writer, the
higher the probability that critical interruption intervals produce what is often referred
to as the cognitive overload during writing.

3.2. Potential problems with verbal protocols

Although verbal protocols have raised several discussions, this method has been
widely used in cognitive psychology (Ericsson & Simon, 1993; Russo, Johnson, &
Stephens, 1989; Wilson, 1994), and particularly for the study of writing (Smagorin-
sky, 1994). From the seminal works of Hayes and Flower (1980; see also Swarts,
Flower & Hayes, 1984; Hayes & Flower 1983), verbal protocols have also been used
to study for example, second language writing (Cumming, 1994) and spelling strate-
gies (Varnhagen, 1995). Furthermore, this method allows one to relate the temporal
organization of the writing processes with text quality (Breetvelt, van den Bergh, &
Rijlaarsdam, 1994). Thinking-aloud protocols have also enabled one to identify the
different writing processes and the type of knowledge associated with their activation
in novice writers (Burtis, Bereiter, Scardamalia, & Tetroe, 1983) and, associated with
a simultaneous analysis of pauses, in expert writers (Kaufer, Hayes, & Flower, 1986).
As the two variants of the triple task technique resort to verbal protocols either by
asking participants to categorise their activity with a directed retrospection (Kellogg,
1987b) or with a concurrent thinking-aloud (Levy et Ransdell, 1995), it is thus neces-
sary to evaluate the advantages and inconveniences of these methods.

3.2.1. Concurrent versus delayed protocols
Ericsson and Simon distinguished different types of verbal protocols according to the
moment when participants produced it and whether the information was still in the
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active focus of attention. They contended that think aloud protocols ask a participant
to verbalize information that is currently in the focus of his or her attention. Similarly,
concurrent probes, to use Ericsson and Simon’s (1993) terminology, call for an im-
mediate retrospection about information still within working memory. In contrast to
these variations of concurrent protocols, delayed probes assess information only after
the task has been completed; Ericsson and Simon referred to these after-task questions
as retrospective protocols. As an example, writers might be asked to categorize their
thought processes after they have finished their text (Schumacher, Clare, Cronin, &
Moses, 1984). Consequently, these protocols could be distorted through forgetting
and reconstruction of the activity. These phenomena will largely depend on the delay
between writing and the protocol task (Ericsson & Simon, 1993; Gufoni, 1996).

The terminology used here distinguishes between thinking or talking aloud and di-
rected retrospection that take place immediately after the occurrence of a probe. In
both cases, the information reported is either still in the focus of attention or, at least,
still in working memory. But we question whether it is reasonable to claim that all
verbalized information is still in the focus of attention whereas immediate or concur-
rent probes for a categorization response are not attended but available in working
memory. We see no strong basis for determining whether the verbal protocol or the
categorization response is based on currently heeded information or information re-
cently heeded and still in working memory. Consequently, we contrast two kinds of
concurrent probes – verbal protocols and directed retrospection taken together – with
delayed retrospective probes. Do concurrent versus delayed probes have different
effects on the nature of the information that is collected?

Levy and Ransdell’s variant of the triple task technique uses thinking-aloud proto-
cols. To test their validity, Levy and Ransdell (1995) and Levy, Marek and Lea
(1996) compared the content of concurrent verbal protocols with those of delayed
retrospective categorizations. Levy and Ransdell (1995) observed that writers were
not able to recall well the processes they activated during the composition, even when
they exhibited a high-level rate of confidence. They observed, in the best case, that
sixty percent of retrospective categorizations matched the processes identified in the
concurrent protocols and only 10% in the worst case. Unlike delayed retrospection,
concurrent retrospection occurs within one or two seconds after detection of the
auditory probe. It should be less subjection to the hazards of forgetting and recon-
struction that likely bias experiments using delayed probes.

3.2.2. Directed or undirected protocols
Another major difference between the two variants of the triple task technique con-
cerns the way writers identify the writing processes. Indeed, while Levy and Rans-
dell’s instructions ask writers to report their thoughts freely, Kellogg’s instructions
require that writers identify their thoughts in terms of pre-determined categories of
processes. This design raised at least three questions. The first one is related to the
information provided by the retrospection task: do writers’ categorizations provide
valid insights into their own activity? The second question directly deals with the
training of the directed retrospection: are writers sufficiently trained to identify the
writing processes they activate? Finally, the third question raised by the method is
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that in the majority of the experiments already conducted, writers only categorize one
process, although several may be activated in parallel.

If the products of planning, translating, and reviewing are not readily accessible to
conscious report, then concurrent directed probes may not provide a valid picture
(Ericsson & Simon, 1993). The validity issue was initially tested by Kellogg (1987a,
note 6, 1987b) who observed a substantial agreement between writers categorizing
their own verbal protocols as examples of planning, translating, and reviewing and a
trained judge categorizing the same report. After thinking aloud while composing, the
writers received training on using the three categories and then listened to a recording
of their verbalizations. Despite that nearly 20 minutes passed from the end of the
writing task to the stage of categorizing the verbalizations, a mean of 82% of the par-
ticipants’ categorisations matched the experimenter’s categorisations of the same ver-
balizations. Presumably, this figure provided a low estimate of agreement given that
forgetting probably occurred over the 20-minute retention interval. Thus, the results
provided a validation of the directed retrospection task.

A second study of the validity of directed retrospection assessed whether the cate-
gorizations are subject to distortion because of forgetting or because participants re-
spond randomly (Levy, Marek, & Lea, 1995). The writers were given a large number
of categories (15, including ‘other’), as in a study by Schumacher et al., and in-
structed to retrospect concurrently with composing when auditory probes occurred.
Then, at the end of a 20-minute writing session they reviewed a videotape of the en-
tire writing session. At the points when probes occurred, they were asked to re-
categorize their thoughts at that point in the composing process. Levy et al. found that
some writers matched their earlier categorizations about 75% of the time. However,
others showed little consistency, not much better than random responding. This sug-
gests that any delay in categorization risks seriously distorting the validity of the data.
Such forgetting effects may be less severe, though, when only three categories are
used.

Levy et al. also tested whether metaknowledge about the writing process influ-
ences the pattern of responses given to directed retrospection. For example, the gen-
eral notion that writers first plan, then write, then revise could cause exactly this pat-
tern to occur regardless of the true contents of working memory. If that is so, then
even categorizing the behaviour of someone else writing ought to show the same pat-
tern. So, Levy et al. had participants decide whether the research assistant was en-
gaged in planning, translating, reviewing, or other activities whenever an auditory
probe occurred as the assistant appeared to be writing. The results showed a flat pat-
tern of responses over time: planning, translating, and reviewing were reported
equally often as the writing session progressed. Thus, metacognitive knowledge ap-
peared to have little effect when tested in this manner.

Levy and Ransdell (1995) suggested that with directed retrospection writers over-
estimate the amount of time they spend reviewing, because of metacognitive beliefs
that reviewing is common. During composition their verbal and written protocols
revealed little if any reviewing. In contrast, self-reports given on a survey about their
typical composing process revealed that nearly a third of their time and effort was
spent on reviewing. This outcome could be interpreted to mean that self-reports of
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any kind, including directed retrospections, are subject to distortions inherent in the
writers’ metacognitive beliefs about writing processes.

However, Levy and Ransdell underscored that the self-reports they analysed were
convergent with the pattern of temporal organization of the writing processes that
Kellogg observed (1987a, 1987b, 1998). Planning ideas and their relationships is
relatively more pressing early in writing and reviewing later in the task. Translating
commonly occurs during all phases of a writing session. These temporal patterns are
unique for each process and have been observed now in studies using directed retro-
spection (Kellogg, 1988; Levy & Ransdell, 1995; Piolat et al., 1996), undirected ver-
bal protocols (Levy & Ransdell, 1995; Penningroth & Rosenberg, 1995; Rau & Se-
brechts, 1996), and videotaped observations of writing behaviour (Levy & Ransdell,
1995; Breetvelt, van den Bergh, & Rijlaarsdam, 1994). The absolute magnitudes of
the time estimates given to writing processes are not identical across studies, possibly
because of differences in the measurement technique, writing topics, and other proce-
dural matters. Nonetheless, all these studies have found that planning decreases over a
writing session and reviewing increases, while translating occurs frequently through-
out composition. That different retrospective and observational methods converge
weakens the case that the patterns reflect beliefs rather actual working memory allo-
cations.

Although metacognitive beliefs could certainly influence self-reports, one would
expect them to do so when no little or no information is available in working memory.
This could readily happen when answering a survey question about typical writing
processes. It may be very difficult to retrieve information about how working memory
resources were actually allocated in a particular past writing task. But with an imme-
diate report collected as one writes, this kind of distortion ought to be less likely.
Also, metacognitive beliefs did not seem to affect categorizations of someone else’s
writing behaviour, when the individual has no access to the writer’s working memory
(Levy et al., 1995). Although further tests of whether metacognition distorts directed
retrospection are needed, the evidence does not suggest that this is a serious weakness
of the directed retrospection variant of the triple task technique.

The focus here has been on potential problems in identifying writing processes
correctly using directed retrospection. It must be noted, however, that the technique
solves the segmentation problem encountered with undirected, think aloud protocols.
At times, there can be multiple ways to divide a think aloud protocol into segments
that define a process. It is up to experimenter to determine the best way to proceed.
With directed retrospection, the writer segments his or her thoughts to fit a single
process category. Thus, the writer rather than the experimenter takes care of the seg-
mentation problem.

3.2.3. Training of directed retrospection
Piolat, Roussey, Olive, and Farioli, (1996) observed that writers frequently showed
some difficulties in labelling their mental activity in the directed retrospection. They
investigated the role of training for successful performance in this task. Two groups
of 20 participants were tested. The first group received Kellogg’s original training.
The second group received two training sessions. The first session was a discussion
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group of three hours in which participants were confronted with their usual way of
writing and learned to label their writing processes according to Kellogg’s categories.
In the second session, one week later, they were submitted to Kellogg’s original
training. Although some differences were found in the RTs and in time of categoriza-
tion, the two groups did not differ in the use of the different writing subprocesses.
This result suggests that Kellogg’s original training is sufficient and that with such
training writers are able to correctly categorize their activity.

Finally, should more than one categorization response be given, to reflect parallel
processing? The directed retrospection task, as it was originally implemented, asked
participants to categorize their activity with only one label (or process). From a theo-
retical perspective, with this technique researchers implicitly assume that writing
processes are sequentially activated. Kellogg (1987a, 1988) indicated in the descrip-
tion of his experimental procedure that writers should choose, among all mental proc-
esses, the one that appears the most dominant at the time the auditory signal occurs.
Kellogg (1994, 1996) admitted that some processes might be fairly complex and dif-
ficult to classify into only three categories. This complexity may stem from writers’
capacity to engage in several subprocesses in parallel. Evidence of such a parallel
activation was found by Levy et al. (1996: 548) who showed that 8% of concomitant
protocols concerned at least two processes.

Pélissier and Piolat (1998) assessed if asking writers to account for their mental
activity with only one process biased the results obtained with the triple task tech-
nique by setting up two experimental conditions. In the One-Choice condition, writers
were requested to choose the most important process during the retrospection task. In
the Two-Choices condition, writers were requested to categorize their mental activity
with one or, if they thought it was necessary, two processes. A strong consistency in
terms of time processing and cognitive effort was observed between the two experi-
mental conditions ‘One-Choice’ and ‘Two-Choices.’ Furthermore, these authors ob-
served that the most frequent pair of processes associated by the participants was
Translating and Executing, followed by Evaluating and Revising. By contrast, Plan-
ning and Reviewing were found to be relatively autonomous. The high cost of these
processes in working memory, particularly as concerns reviewing could explain this
serial activation. From these findings, Pélissier and Piolat (1998) concluded that the
standard paradigm of the triple task provide highly reliable data.

3.2.4. On the reactivity of verbal protocols
The issue of the reactivity of verbal protocols deals with the effect of these tasks on
the writing activity itself. Do they transform the writing process? Kellogg (1987b)
compared 30 writers engaged in directed retrospection with 30 control writers who
composed as a single task. Despite the adequate statistical power, no reliable differ-
ences were observed in either writing fluency or quality. Kellogg (1987b) concluded
that concurrent directed retrospection is not reactive.

As for thinking aloud, Ransdell (1990, 1995) observed that participants engaged
in a concurrent thinking-aloud task were slowing their composition. They produced
fewer words and sentences per minute than participants composing in silence did.
However, the final number of words and the syntactic complexity were not affected.
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Levy and Ransdell (1995) noted, with writers who compose different texts during
several sessions, that the slowing of their participants was temporary. Eventually they
were able to rapidly produce text at their normal level of fluency while they concur-
rently thought aloud.

It could be, then, that thinking aloud only increases the duration of pauses and
even that effect might be eliminated with further practice. However, Stratman and
Hamp-Lyons (1994) analysed the consequences of thinking-aloud protocols on writ-
ers’ ability to detect and to revise errors included in a text. They observed that, rela-
tive to silent writing, thinking aloud slightly decreased the rate of fixing problems in
sentence cohesion while augmenting the detection of ambiguous pronominal refer-
ence.

Further, Janssen, van Waes and van den Bergh (1996) carefully examined the ef-
fects of thinking aloud on the length and frequency of pauses at different levels of text
structure and in different kinds of writing tasks. They observed an increase in the du-
ration of pauses both on a complex task of writing a business report and on a simple
explanatory assignment. However, they further observed that in the complex task cor-
relations between pauses within sentences, between sentences, and between para-
graphs were much higher when thinking aloud than when writing silently. The length
of pauses to plan, translate, or review within sentences was highly predictive of
pauses between sentences and between paragraphs only when writers were thinking
aloud. Although this difference was not observed in the simple task, the result
strongly suggests that thinking aloud can alter the nature of the writing process. It
does more than just lengthen pause durations.

If thinking aloud is hardest to do in complex tasks, then its use may be limited.
Rymer (1988) had difficulty in getting professionals to think aloud while engaged in
real, as opposed to artificial or laboratory, writing tasks. Of nine scientists studied by
Rymer, only five were willing to try thinking aloud while composing a scientific pa-
per on their work. Two of those dropped out immediately while a third quit after sev-
eral attempts at talking aloud while trying to do serious work. A fourth persisted but
his protocol included only the words he had drafted, long pauses, and occasional ex-
planations of his silence. Thus, only one scientist remained in the study who could
provide a good verbal protocol while writing on the job. In theory, directed retrospec-
tion should fare better given that writers are not required to continuously articulate
their thoughts. However, it is unknown whether the interruptions of once every 30 s,
on average, are also problematic when writers engage in real-world tasks with serious
personal consequences. Further studies with both variants of the triple task are needed
with professional writers accomplishing actual writing assignments.

On theoretical grounds, Ericsson and Simon (1993) differentiated three types of
verbal protocols. At Level 1, they identified simple verbalizations that are direct
translations of the inner-speech. At Level 2, they described verbalizations that include
categorizing thoughts. At Level 3, they identified verbal protocols that try to explain
thinking activity and require inferences and the generation of content. In Levy and
Ransdell’s (1995) thinking aloud procedure, participants presumably perform Level 1
verbal protocols. Similarly, in Kellogg’s procedure writers are directed to retrospect
about information currently in the focus of attention or available in working memory.
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It is necessary in this procedure to recode the information as one of three process
categories, a Level 2 kind of verbal protocol.

Ericsson and Simon’s (1993) analysis of the effects of these types of verbal proto-
cols led them to conclude that protocols from level 1 and 2 do not affect the primary
task, except in its rate of execution. Providing a protocol slows processing but does
not in theory change its character. They concluded that only protocols from level 3
modify the activity because they require more cognitive resources than the previous
two. If one accepts their view, then both the verbal protocol and directed retrospection
variants of the triple task should be non-reactive.

Two points may cloud this theoretical picture, however. First, participants proba-
bly also filter information with the directed retrospection procedure and report
thoughts unrelated to writing as the ‘other category.’ It seems likely that a similar
filtering process occurs with think aloud protocols. It is difficult to believe that writers
articulate every thought that passes through their minds no matter how unrelated it
may be to the task at hand. Scanning for particular kinds of information is an example
of a Level 3 verbal report, which may be at times taint the writer’s characterization of
the contents of working memory. Second, if one accepts the portrayal of writing pro-
vided by Flower and Hayes (1984) it is also likely that at least some representations
used in writing require recoding into a verbal format (Level 2) or even inferences and
generation (Level 3). A preverbal, image generated during planning, for example,
either must be ignored or recoded in order to talked about. It is a fine line as to
whether this involves a simple recoding of information or active generation of content
that goes beyond the original fleeting image. One possible advantage of the directed
retrospection method is that participants need merely recognize that such an image
occurred as part of planning. The recoding problem in this case is inherently simpler.

These two points emphasize the difficulty of deciding on theoretical grounds
whether a complex cognitive activity can be captured through verbal protocols with-
out altering the activity of interest. Russo, Johnson, and Stephens (1989) argued
against making such claims on theoretical grounds and called for empirical checks in
each task. For their part, Russo et al. showed that the accuracy of performance in
certain tasks (e.g., simple addition and a choice between two gambles). For writing, it
appears that, when the task is complex enough, thinking aloud may begin to alter the
nature of the processes in addition to increasing the frequency and duration of pauses.
Directed retrospection has not yet been shown to do this, but further work is required
before reaching a definitive conclusion.

3.3. Conclusions on methodology

It appears that the triple task technique allows one to measure important features of
writing processes without fundamentally altering those processes, at least in labora-
tory situations. Neither the functional characteristics of writers nor the quality of the
text produced in triple task situations are influenced. People are able to respond to
auditory probes and to either think aloud or categorize writing processes while con-
currently focusing on the primary writing task. Categorizing thoughts during writing
into a small number of categories appears to be a reasonably valid approach, whereas
a large number of categories can confuses writers. Obviously, the fewer categories
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used, the less informative the experiment will be in detailing the subprocesses of
writing. This does not mean that a large set of categories must be used to gain more
information. Rather, it means that the directed retrospection has been designed to
track accurately the time course of a small number of categories (about 3–5). The
think aloud procedure is also a reasonably valid approach for many if not all of the
representations held in working memory during text production. With respect to reac-
tivity, it seems likely that the requirement to articulate every thought that enters
awareness is more reactive than categorizing thoughts every 30 s or so. But more evi-
dence is needed on this point. The primary form that reactivity takes in writing while
thinking aloud is a slowing of the process. However, some evidence suggests that
when the writing task is sufficiently complex, thinking aloud may begin to disrupt
processing and the same outcome could apply to directed retrospection.

The secondary RT method, as it is commonly used, meet the criteria defined by
Fisk et al. (1986–87). Therefore, the secondary RTs can be interpreted without any
ambiguity on their interpretation. Undirected retrospection or thinking aloud may be
most susceptible to disrupting writing, but verbal protocols clearly open an interesting
window for researchers. Only verbal protocols provide the kind of rich detail that
characterizes high-level cognition. Finally, it seems that verbal protocols alone are not
sufficient. Thus, it is essential to analyse both verbal and written protocols in order to
obtain convergent data. Because verbal and written protocols are on-line recording of
composition, they provide more reliable and valid information than could be obtained
only from the final text or from the writer’s retrospections obtained after the task is
completed. Kellogg’s procedure offers the same advantage of collecting retrospec-
tions that are fresh in working memory as the writer composes rather than after the
fact, when only long-term memory representations can be retrieved.

Comparatively, the directed retrospection procedure does not provide a conver-
gent picture of writing behaviour, as does the think aloud procedure with the simulta-
neous analysis of verbal and written protocols. On the other hand, verbal and written
protocol analyses are markedly more labour intensive than are the analysis of the
writer’s directed retrospections. Studies using verbal protocol analysis in reasoning,
problem solving, and writing have traditionally been limited to small sample sizes as
a consequence. It is possible to test hypotheses demanding large factorial designs us-
ing Kellogg’s variant. Furthermore, writers are not obliged to use a word processor
with Kellogg’s procedure offering the option of studying handwriting versus typing
on a word processor (see Piolat & Olive, 2000). And, it is important to note that word
processors can affect writing strategies, and particularly planning and revision proc-
esses (see section 4.2; Kellogg & Mueller, 1993; Olive, Piolat, & Polge, 1997; Piolat
& Blaye, 1991).

The central point is that verbal protocols and, specifically, the triple task provides
a powerful method for portraying the processes used by writers as the task unfolds. It
provides a much richer set of data than can be provided by a behavioural protocol of
keystrokes and pauses alone. Either technique for collecting verbal protocols captures
many, but probably not all, of the kinds of representations held in working memory as
writers plan, translate, and review text. It is important to recognize that verbal proto-
cols of any kind provide only a useful approximation of the thoughts that enter the
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writer’s mind during text production. But compared with using only behavioural ob-
servations of motor output, the approximation can be quite useful indeed.

4. EXPERIMENTAL FINDINGS

In general, with directed retrospection researchers have been principally interested in
studying the effects of endogenous writers’ characteristics (e.g. their level of knowl-
edge) or of writing conditions (e.g., specific pre-writing tasks or writing medium). By
contrast, the thinking aloud method has brought forward the diversity and stability of
individual writing strategies. Nevertheless, researchers that used the two variants of
the triple task technique have also been interested in the relationship between the
cognitive functioning of writers and the quality of their text. Because our purpose
here is to briefly describe findings obtained with the triple task technique, their theo-
retical contexts and relations to text quality are not presented. In this section, we be-
gin with the general functional characteristics of writers observed with the triple task
technique. We then turn to ways in which situation-specific or writer-specific factors
affect these characteristics.

4.1. General functional characteristics

The triple task technique provides estimates of the cognitive effort and processing
time devoted to planning, translating, and reviewing. Consequently we can ask
whether one process dominates the others at particular points in time and whether
these relationships change as writing progresses. Finally, it is of interest to examine
the shifts among processes in terms of a matrix of transitional probabilities.

4.1.1. Cognitive effort
Several studies have investigated cognitive effort during writing by analysing secon-
dary RTs. Thus, Kellogg (1987a, 1988) has shown that the cognitive effort associated
with planning and revision was greater than for translating. This result was also ob-
served by Olive, Piolat, and Polge (1996). Kellogg and Mueller (1993) replicated this
same pattern for individuals composing on a word processor, but observed little dif-
ference among processes when writing in longhand. Piolat, Roussey, and Rous (1996)
also did not observe any difference between the writing processes in terms of alloca-
tion of effort. In contrast, Levy and Ransdell (1995) observed that planning and
translating required more effort than reviewing and revision processes required. Using
Kellogg’s procedure, Piolat et al. (1996) and Olive, Piolat, and Roussey (1997a,
1997b) did not observe differences between revision and translating but observed a
greater effort associated with planning.

The results reported in these studies do not converge in any simple fashion, sug-
gesting that the allocation of resources to writing processes probably varies with the
specific demands of the task and the knowledge and interest of the writer. A system-
atic study of these factors is needed to sort out the variables that affect the pattern of
allocation. In broad terms, though, it appears that planning and reviewing can often be
more resource-demanding than translating ideas into sentences. Even if translating is
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not fully automatic, its lighter demands on working memory can be partially ex-
plained by noting that translating subprocesses are also involved in the production of
spoken language (Fayol, 1992, 1997; McCutchen, 1996). On the contrary, by their
nature, planning and revision processes have to be highly controlled (Fayol, 1992,
1997; Kellogg, 1996; McCutchen, 1996).

The allocation of cognitive effort to the different writing processes can also be
studied as the writing session unfolds. A limiting factor here is obtaining enough RTs
per process to allow meaningful comparisons. Given the changes already documented
for the way processing time is allocated to writing processes, it is likely that effort
also varies. For example, the text already produced can induce a decrease in effort
allocated to planning because writers better anticipate the content it remains to inte-
grate in the text produced so far (for a similar analysis of pauses, see Foulin, 1995).
Furthermore, changes in the effort allocated to a writing process can have an effect on
the effort allocated to the other writing processes. Indeed, a decrease in resources al-
located to a process provides more available resources that, consequently, can be allo-
cated to other writing processes.

For example, planning a writing narrative text should be less effortful than plan-
ning a persuasive text (Kellogg, 2001). Narrative schemas are acquired at an early age
and are heavily practiced throughout childhood in listening to and telling stories
(Mancuso, 1986). In contrast, schemas for argumentation and persuasion are weakly
developed in all but the highest ability college students (Britton, Burgess, Martin,
McLeod, & Rosen, 1975). Kellogg (2001) observed that the RT interference score
associated with planning was reliably indeed lower when writing a narrative com-
pared with a persuasive text. The working memory resources unneeded by narrative
composition were not devoted exclusively to planning, however. Instead, the cogni-
tive effort devoted to translating and reviewing also was lessened in narrative relative
to persuasive composition.

4.1.2. Processing time
Based on the directed retrospection task or on the analysis of both verbal and written
protocols, the experiments cited above have also investigated the question of the allo-
cation of processing time. For instance, Kellogg (1987a, 1987b, 1988) has shown that
translating was activated during about half of the time of a composition, that planning
was activated during 30% of a composition and that revision was activated during
25%. Olive, Piolat and Polge (1996) and Piolat et al. (1996) reported similar results.
However, with a finer-grained analysis and by dissociating reviewing from revision,
Levy and Ransdell (1995) observed that writers devoted 40% of the processing time
to planning, 45% to translating, 8% to reviewing and 6% to revision. For their part
Penningroth and Rosenberg (1995) and Piolat, Roussey and Rous (1996) reported a
similar allocation of processing time for translating but a lower one to planning (10%)
and an important to revision (about 40%). Because different independent variables
were manipulated in these experiments (that affected principally writing strategies),
the outcomes were not identical. Nevertheless, a general pattern of the time spent
planning, translating, and reviewing is discernible.
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Translating processes seem to be the more activated throughout a writing session.
Writers generally devote 40% to 50% of their time to translating. This finding is sta-
ble and does not seem to be affected by situation-specific or writer-specific factors.
On the other hand, planning and revision processes appear to be heavily affected by
these factors (see section 4.2).

In order to analyse changes during a composition, the allocation of processing
time has also been studied as a function of the writing phase. For example, Kellogg
(1987a, 1987b, 1988) divided the total composition time in thirds and analysed the
pattern of allocation of time into each writing phase and the changes of each writing
processes across the different writing phases. In general, whatever the writing phase,
writers allocate more processing time to translating. On the other hand, as the compo-
sition unfolds the time devoted to planning decreased and that devoted to revision
increased (for similar results, see Penningroth and Roth, 1995; and Piolat, Roussey, &
Rous, 1996).

Finally, analysing their data about the allocation of time processing with a tempo-
ral resolution of 5 s, Levy and Ransdell (1995) reported similar but more detailed
results. About two thirds of the way through a 40-minute composition, their partici-
pants shifted from a principal activation of planning to a strong activation of translat-
ing, with 85% of the verbal reports indicating sentence generation. However, reports
of translating then begin to gradually decrease, while the time devoted to revision
begins to increase, from a low of 3% revision at the beginning of the session and to a
high of 10% at the end of the session. The allocation of processing time to reviewing
follow the same pattern as that of revision, except that it begins its increase starting
about one fourth of the way through the composition.

Levy and Ransdell (1995) also analysed the mean duration of a period of activa-
tion of the writing processes (a period being defined by the beginning and the end of
the activation of a process). They have shown that the mean period of translating was
about 7.5 s and that the mean periods of planning, reviewing and revision was about
2.5 s. They also examined the mean number of periods independently of their dura-
tion. Writers generally produced about 46 periods of planning and about 37 periods of
translating but only 15 periods of reviewing and 21 of revision.

4.1.3. Matrices of transitional probabilities
As indicated above, the triple task technique has provided strong insights about gen-
eral functional characteristics of the process of writing for different writers, and par-
ticularly about the allocation of time and effort to the writing processes. One remain-
ing question concerns the stability of these allocations of working memory to writing
processes over time, for multiple writing assignments of the same basic type. Levy
and Ransdell (1995, 1996b) examined this question by asking the participants in their
experiment to compose short essays on a different topic during each of 10 writing
sessions. The writers were given 40 minutes to write each essay. These authors ob-
served that an individual’s writing profile of time allocations across sessions was sur-
prisingly regular, and particularly for planning and translating. The multiple R2 was
greater than .80 when the first nine writing sessions were used to predict the alloca-
tion of time processing during the last writing session. For each writer, Levy and
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Ransdell (1995) compared the matrices of transitional probabilities (the shifts be-
tween a process and another) across sessions of composition and across 10-minute
periods within a writing session. Their analysis revealed that the profile of transitional
probabilities shown by a given writer, what Levy and Ransdell called a ‘writing sig-
nature’ was stable within an individual writing session and across the sessions. It is
unclear at present whether a given ‘writing signature’ changes when the type of dis-
course is varied, say, from essays to narratives.

The previous findings show that the triple task technique has provided new data
about invariant functional characteristics (Kellogg, 1988; Levy & Ransdell, 1995,
1996b). Some general features of the process of writing have been described. In the
next section we present how situation-specific or writer-specific factors affect these
patterns of allocation of time and effort.

4.2. Writers’ inter-individual differences effects

4.2.1. Domain-specific versus verbal knowledge
So far, not enough studies have been conducted with the triple task technique to reach
firm conclusions about differences between individuals in domain knowledge or lin-
guistic skills. For example, the effect of topic knowledge on the allocation of time and
cognitive effort was first investigated by Kellogg (1987a). In his experiments, partici-
pants were divided into two groups of low- and high-knowledge based on how they
scored on a test of topic knowledge. Results showed that high knowledge writers en-
gaged less cognitive effort in the writing than low-knowledge writers did. On the
other hand, the allocation of processing time to the writing processes was not affected
by the writers’ level of knowledge.

More recently, Kellogg (1998) reported evidence that domain-knowledge indeed
can reduce RT interference scores, but seemingly not verbal knowledge. Participants
wrote narratives about a half-inning of baseball and were divided in high and low
knowledge conditions using Voss, Vesonder, and Spillich’s (1980) procedure. The
subjectively rated quality of the narratives was independently affected by verbal abil-
ity as well as domain-specific knowledge. However, the RT interference scores were
affected only by domain-specific knowledge, with no interaction between these fac-
tors.

On the other hand, Olive, Piolat and Roussey (1997a, 1997b) also investigated the
effect of topic knowledge and of linguistic skill with the triple task technique. They
found that the level of topic knowledge of the writers interacted with their linguistic
skill. When they composed a text about a familiar topic, low-skilled writers did not
allocate more cognitive effort to the composition than high-skilled writers did. But
when composing on an unfamiliar topic, low-skilled writers engaged more cognitive
effort than did high skilled writers.

An interesting interaction was also observed on the pattern of temporal organiza-
tion of the writing processes. Low-skilled writers planned more their text and spent
less time translating when composing about a familiar topic than composing about an
unfamiliar one. Inversely, high-skilled writers planned less and spent more time
translating when composing about a familiar topic. As suggested by Olive et al.
(1997b) these patterns of processing time reflect the activation of knowledge-telling
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versus knowledge-transforming strategies. It appears that the level of topic knowledge
of writers may not only mediate such strategies, but also by their verbal skill.

4.2.2. Writer’s representation of the audience
In oral language as in written production, attention directed to the verbal production
depends on the different parameters of the communicative context. Among these pa-
rameters, Piolat, Roussey and Rous (1996) manipulated the social status of the audi-
ence. The participants of their experiment were asked to write a letter either to a
friend or to the university president about an increase of university fees. Their results
revealed that the social status of the addressee of the letter affected both processing
time and cognitive effort. More precisely, writers revised their text more when the
social status of the addressee was high, the university president. This task driven dif-
ference in working memory allocations was already apparent in the first two sen-
tences of their writing. Thus, the cognitive effort of the writers is also dependent on
writers’ representation of the context of production.

4.2.3. Working memory capacity differences
So far we have considered ways in which momentary allocations of working memory
resources vary depending on the specific writing process and knowledge differences
among writers. Another key question is whether individual differences in working
memory affect these allocations. Piolat and Fruttero (1996) investigated this issue
dividing the writers into two groups of low- and high-WM, according to their score
on a ‘writing span’ test. This was based on the speaking span test of Daneman and
Green, 1986 and on the writing span test of McCutchen, Covil, Hoyne and Midles
(1994). The ‘writing span’ test consisted of detecting a misspelled word in sentences
and to memorize it; similar steps were followed for the other sentences (2, 3, 4, 5, or
6). Finally, participants were requested to recall the words and to insert them in a
story. Participants were then asked to produce a text with the triple task technique.

The main result showed that low-WM writers showed higher RT interference
scores during writing than high-WM writers did. Moreover, writers’ working memory
capacity affected the allocation of processing time to the different writing processes.
In low-WM writers, more processing-time was allocated to planning in the two first
thirds of the composition whereas high-WM writers immediately translated their text.
This set of data suggests that WM capacity induces the use of different writing strate-
gies.

4.3. Situation-specific effects

4.3.1. Pre-writing strategies
Beyond writers’ inter-individual differences, the triple task technique also allows one
to evaluate how writers adapt to different constraints in the writing task. For example,
Kellogg (1987b, 1988, 1994) examined the effect of pre-writing strategies. In his first
experiment, where participants performed the retrospection task without collecting
RT to the probes, participants had to compose either with an outline or with no out-
line. Furthermore, in each group, half of the participants produce a rough or a pol-
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ished draft. As Kellogg expected, the factors he manipulated affected the allocation of
time processing to the writing processes. In a second experiment, Kellogg compared
three groups of writers (no-outline vs. written outline vs. mental outline) that per-
formed the triple task technique. He also observed effect of the pre-writing task on the
pattern of allocation of processing time but no effect on writers’ cognitive effort.
Planning and reviewing processes principally accounted for the writers’ strategic ad-
aptations of processing time to the pre-writing task manipulation. From these find-
ings, Kellogg (1988) concluded that writing strategies controlled processing time and
not effort.

4.3.2. Writing in second language
Barbier (1998; Barbier, Piolat, & Roussey, 1998) analysed the allocation of process-
ing time and cognitive effort for students that composed a text either in their native or
in a second language. In this study, by contrast to Kellogg’s original procedure of the
triple task technique, participants were asked to label their mental activity by choos-
ing one of six response categories. The categories were: (1) ‘I was paying attention to
spelling’, (2) ‘...word choice’, (3) ‘...grammar’, (4) ‘...ideas’, (5) ‘...text organisation’,
or (6) ‘...other things’. The results reported by Barbier (1998) indicated that the label
‘I was paying attention to word choice’ was more frequently chosen in the foreign
language than in the native language. In contrast, the option ‘I was paying attention to
ideas’ was more frequently chosen in the native language than in the foreign lan-
guage. Barbier’s findings shown that language expertise and familiarity has a direct
effect on the extent to which the writing processes were used.

4.3.3. Medium of production
The question of whether the writing tool can restructure the writing process is impor-
tant in the context of the triple task technique because Levy and Ransdell’s request
writers to compose their text with a word processor. This question, however, is also
important in the current context of computers development. Kellogg and Mueller
(1993) have shown that writers using a word processor devoted more effort to plan-
ning and reviewing than when writing longhand. Writers also devoted more process-
ing time to reviewing in the early phases of composition when using the word proces-
sor. This was particularly true for those highly experienced with word processor. For
example, Olive, Piolat, and Polge (1997) compared the effect of word processor on
journalists who used word processor daily in their writing to experienced students.
They reported that students showed no differences in terms of cognitive effort as a
function of the writing tool. The same results were observed for the journalist, except
for revision processes. Journalists devoted more effort in the longhand condition than
when they used a word processor.

In contrast, Olive et al. observed significant effects of the writing tool on the allo-
cation of processing time. For the journalists, when writing by hand, a different writ-
ing process dominated in the three composing phases (cf. Kellogg & Mueller, 1993).
When writing with a word processor, the journalists used in a recursive way the three
writing processes in each composing phase. In contrast, in the students, the medium
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did not affect in a notable way the time allocations to writing processes; however,
they did review more with a word processor relative to longhand.

Kellogg and Mueller’s (1993) and Olive et al.’s (1997) and other findings in the
literature suggest that writing as it occurs in longhand is restructured when using a
word processor. However, other studies are necessary to better understand the impact
of word processor on the functional characteristics of writing.

In sum, the experiments that have been reported in the previous section have in-
vestigated the effects of inter-individual differences by examining writers’ working
memory capacities, writing tasks involving different kind of knowledge (topic, lin-
guistic or discursive knowledge) and different writing situations (composition strate-
gies, medium). In a synthetic way, it is important to note that these potential sources
of variation differently affect the allocation of cognitive effort and/or the general pat-
tern of temporal organization of the writing processes. From the results of these ex-
periments, one can identify three general groups of factors that seem to affect the
writing process in different ways:
1) Writer-specific factors (domain-specific knowledge, working memory capacity)

mainly influence cognitive effort but do not seem to affect the allocation of time
processing to the writing process. In particular, a high availability of knowledge
of the writers about the topic of composition induces a lower cognitive effort.

2) Situation-specific factors (pre-writing strategies, outline) mainly affect the allo-
cation of time processing. The temporal organization of planning and translating
processes are principally affected by the way writers organize their composition.

3) Finally, linguistic (or verbal) knowledge and the medium of production appear to
have an effect on both processing time and cognitive effort.

5. CONCLUSION

The main goal of this chapter was to present the triple task technique and to assess its
contribution to basic research on writing. A review of the literature suggests that the
triple task technique yields valid insights into writing processes and affects neither the
unfolding of these processes nor the quality of the text produced. Thus, experiments
that manipulated writers-specific and situation specific factors provided strong in-
sights about the dynamic of writing. And, even if the method provide information
mainly about resources-demanding writing processes and does not allow to study
automatic processes involved in the text production, several important issues about
the process of writing can still be explored. For example, a major issue that should be
deeply studied concerns the development of inter-individual writing strategies and
how writers adapt these strategies to different constraints of composition. Do these
strategies result from the efficiency of the writing processes or are they determined by
writers’ working memory capacities?

Finally, to support the development of more fine-grained theoretical descriptions
of the processes involved in writing (e.g., Brown, McDonald, Brown, & Carr, 1988;
Hayes, 1996; Kellogg, 1996), researchers should not be restricted to use only the
same three or four response categories as in Kellogg’s original retrospection. For ex-
ample, in order to study the subprocesses of revision, Roussey (1999) used six labels
for the directed retrospection (reading to comprehend text, reading for problem detec-
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tion, detecting a problem, diagnosing a problem, searching for a correction, revising)
that characterized the revision process according to Hayes, Flower, Schriver, Strat-
man, and Carey (1987)). Roussey’s findings showed that more cognitive effort was
allocated to improving the semantic coherence of the text than for improving the sur-
face of the text. In addition, more processing time and effort was allocated to the
processes related to text comprehension (reading for comprehension, reading for
problem detection, detecting and diagnosing a problem) than to those related to pro-
duction (searching and making the correction). As showed by this research, one of the
main advantages of the triple task technique lies in the possibility to modify the num-
ber and the content of response categories of the directed retrospection task depending
on the cognitive activity under investigation and the particular research objective.
Such an easy to use technique should greatly improve our understanding of the dy-
namic of the cognitive processes involved in writing.
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