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Abstract

An experiment investigated the relationship between the ability to encode verbal stimuli during an atten-
tional lapse. The task employed a variation on the sustained attention to response task (SART, Robertson,
Manly, Andrade, Baddeley, & Yiend, 1997) which involved the detection of an infrequent target against a
background of words. As a manipulation, participants were either instructed to encode the stimuli or were
merely exposed to the stimuli. Retrieval was measured using process dissociation. Irrespective of the
instructions given to the participants during the task, participants were more likely to retrieve information
on the basis of recollection after an error was made than before, whilst the likelihood of retrieving infor-
mation on the basis of familiarity remained invariant over the same period. The implications of this result
for methods of investigating subjective experience are discussed.
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1. Introduction

During a cognitive task ones� attention often cycles between task relevant information available
in the external environment and information that is derived from internal sources, such as when
one is experiencing a day dream. During periods of rest in a cognitive task, presumably when
attention is directed away from task relevant information, fMRI evidence suggest that it is likely
that the individual is processing information derived from internal sources of information such as
memories (Christoff, Ream, & Gabrieli, 2004). In the literature, these spontaneous shifts in aware-
ness have been variously described as stimulus independent thought (SI, Antrobus, 1968; Teas-
dale, Lloyd, Proctor, & Baddeley, 1993; Teasdale et al., 1995), task unrelated thought (TUT,
Giambra, 1989, 1995; Smallwood, Obonsawin, & Heim, 2003a; Smallwood, Baraciaia, Lowe, &
Obonsawin, 2003b; Smallwood, Obonsawin, & Reid, 2003c; Smallwood et al., 2003d; Smallwood,
Davies, et al., 2004; Smallwood, O�Connor, Sudberry, & Ballantyre, 2004) or zone outs (Schooler,
2002; Schooler, Reichle, & Halpern, 2005). Despite variations in terminology these labels empha-
sise that periodically during a cognitive task ones� attention becomes ‘‘decoupled from the current
environment and instead becomes directed to the processing of internally generated information’’
(Smallwood et al., 2003b, p. 253). In the context of this paper, we will employ the label TUT to
refer to these phenomena.

Traditionally, research has investigated these phenomenon using thought sampling tech-
niques (see Antrobus, 1999, for a review). Thought probes can occur on the basis of a self-
report methodology in which the individual reports whenever they experience a TUT using
a button (e.g., Giambra, 1989, Experiments 1 and 2, Cunningham, Scerbo, & Freeman,
2000). Alternatively, individuals can probed at various periods during a task and are then
asked to report their experiences, either using a button push (Giambra, 1995; Schooler
et al., 2005) or verbal reports, which can be subsequently transcribed and coded using pub-
lished criteria (Teasdale et al., 1993, 1995; see also Smallwood et al., 2003b). One way to as-
sess the validity of these approaches is to attempt conceptual replication between different
approaches to thought sampling. Various studies have demonstrated reasonable consensus be-
tween different thought sampling techniques. For example, both transcribed verbal reports
(Smallwood et al., 2003c) and button pressing techniques (Giambra, 1995) indicate that
TUT likelihood increases as task duration increases during vigilance tasks. Similarly, both
thought probe techniques and retrospective self-report measures indicate that TUT is associ-
ated with questionnaire measures of dysphoria (Smallwood et al., 2003d). Finally, in an
important series of studies Schooler et al. (2005) demonstrated that the self-monitoring of cog-
nitive experiences did not change the frequency of probe caught zone outs, nor the subsequent
comprehension of text. Despite the consensus between these different approaches to thought
sampling, it is important to note that all of these approaches share the limitations associated
with self-report in general (Nisbet & Wilson, 1977).

Given the limitations of self-report as the sole index of a psychological process, it is impor-
tant to explore methods of evaluating the experience of phenomena such as TUT in the ab-
sence of thought monitoring. A recently developed task, the Sustained Attention to Response
Task (SART) has been shown to be sensitive to the experience of everyday attentional lapses
as measured by the Cognitive Failures Questionnaire (CFQ, Robertson, Manly, Andrade,
Baddeley, & Yiend, 1997) and also to the experience of TUT using both thought probes
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(Experiments 1 and 2) and retrospective self report (Experiment 3, Smallwood, Davies, et al.,
2004). In the SART participants are presented with a random series of digits (0–9) on a com-
puter screen. The participant is asked to respond to a frequent non-target stimulus by pressing
a button and inhibiting their responses whenever an infrequent target, such as the digit 3, ap-
pears on the screen. To perform this task correctly, the individual must remain ‘‘sufficiently
attentive to their responses, such that at the appearance of a target they can substitute the
directly antagonistic response’’ (Manly, Robertson, Galloway, & Hawkins, 1999, p. 664).
The hallmarks of an error on the SART are an acceleration of reaction time to the non-tar-
gets preceding an error, followed by a deceleration of RT after the error has occurred (Manly
et al., 1999; Robertson et al., 1997). In the literature, the acceleration of reaction time has
been interpreted as evidence that attention has drifted from task relevant material, while
the deceleration of RT after an error has occurred is argued to reflect a re-direction of atten-
tional resources to task relevant material (Manly et al., 1999). Recent research using thought
sampling has confirmed that periods in which transcribed verbal reports indicate TUT are
associated with an acceleration in reaction time (Smallwood, Davies, et al., 2004) and co-vary
with physiological indices implicated in task disengagement, such as GSR (see also O�Keefe,
Dockree, & Robertson, 2004).

1.1. Attentional lapses and encoding from the external environment

One shared assumption of both thought sampling studies (e.g., Smallwood et al., 2003b;
Smallwood, Davies, et al., 2004; Smallwood, O�Connor, et al., 2004) and research using the SART
is that during an attentional lapse an individuals� attention becomes temporarily disengaged from
the task and is instead directed internally with participants ‘‘becoming engrossed with thought’’
(Manly et al., 1999, p. 661). Research using thought sampling has suggested that periods in which
attention has switched to internally generated information, such as TUT, are associated with
periods of less accurate encoding (Seibert & Ellis, 1991; Smallwood et al., 2003a, 2003b;
Smallwood, O�Connor, & Heim, in press). For example, Seibert and Ellis (1991) demonstrated
that a mood induction: (i) increased the frequency of task irrelevant thinking and (ii) decreased
retrieval from memory. Similarly, manipulations which tend to encourage high levels of retrieval
from memory, such as presenting information in semantic categories, tends to reduce the likeli-
hood of the experience of TUT (Smallwood et al., 2003a, 2003b).

It is generally accepted that successful retrieval can be considered to occur through two distinct
routes. These routes are described as recollection vs familiarity (Jacoby, 1998) or explicit vs im-
plicit (Szymanski & MacCleod, 1996). Broadly recollection/explicit recall can be understood as
‘‘the conscious retrieval of an event’’ (Szymanski & MacCleod, 1996, p. 15) whilst familiarity/im-
plicit influences occur ‘‘when a previously encountered stimulus affects behaviour without con-
scious knowledge’’ (Szymanski & MacCleod, 1996, p. 165). A series of experiments
demonstrated that, when verbal reports indicated that attention was directed towards the task,
retrieval was more likely to made on the basis of recollection than familiarity (Smallwood
et al., 2003b). By contrast, periods in which TUT are reported are associated with a shift in the
pattern of retrieval such that individuals are as likely to retrieve information on the basis of famil-
iarity as recollection (Smallwood et al., 2003b; Smallwood, O�Connor, et al., 2004). This pattern
was demonstrated using a within participant design suggesting that crude demand characteristics
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or individual differences were not responsible for the phenomenon itself. Moreover, the conse-
quences of TUT on encoding was measurable irrespective of whether the instructions were manip-
ulated at the point of encoding (Smallwood et al., 2003b, Experiments 1 and 2; Smallwood,
O�Connor, et al., 2004, Experiment 3) or whether retrieval instructions were manipulated after
retrieval using the process dissociation procedure (Smallwood et al., 2003b, Experiment 3).
Evidence based on verbal reports, therefore, supports the assumption that during periods when
attention is disengaged from the task, encoding from the external environment is dominated by
familiarity.

1.1.1. Experimental aims
In this paper, we present a modification of the SART, which tests the assumption that errors

on the SART occur as a result of a disengagement of attention from task relevant material. In
this task, the Semantic SART we present sequential verbal stimuli rather than the numerical
stimuli as has been employed in the past (Robertson et al., 1997). At the end of this task we
ask participants to try to remember the stimuli they were exposed to during the Semantic
SART. We measure retrieval from memory using the process dissociation procedure (Jacoby,
1998) which allows us to separate the two components of retrieval (familiarity/recollection).
Based on the evidence from thought sampling studies described above, and the assumptions
of Robertson and colleagues we can develop the following hypothesis. The contrast between
familiarity and recollection should be apparent for the stimuli after such a failure, as following
an error the participants� attention returns to task relevant information (Manly et al., 1999).
Before an error is made, if as several authors suggest the participants attention has temporarily
become disengaged from the task, the contrast between recollection and familiarity will be less
consistent.

1.2. Methodological issues

Asking participants to encode information during the Semantic SART, in addition to reflecting
a semantic analogue to the standard SART, involves the participant engaging in two tasks simul-
taneously: (i) the detection of targets and (ii) the encoding of the relevant stimuli. In this sense,
encoding information during the Semantic SART reflects a dual task condition. Moreover, studies
employing thought sampling suggest that the clearest evidence of an impairment in encoding asso-
ciated with TUT was associated with explicit retrieval, rather than when they were merely exposed
to the information (Smallwood et al., 2003b, in press). To control for these issues, we instructed
one group of the participants to encode stimuli, a condition we will refer to as the Encoding con-
dition. No overt mention of encoding was made to the other group of participants, and we will
refer to this condition as the Incidental condition. As we made this manipulation between partic-
ipants we also included a standard SART task to provide a measure of sustained attention which
allows us to investigate whether the individuals allocated to each condition differ on a more gen-
eral ability to sustain attention. Finally, we employ a short retrospective measure of subjective
experience which has been employed in previous work on attentional lapses (Smallwood et al.,
2003c, 2003d; Smallwood, Davies, et al., 2004; Smallwood, O�Connor, et al., 2004). This measure
allows us to assess what differences the various aspects of the SART make on subjective
experience.
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2. Method

2.1. Participants

Thirty-five healthy participants were recruited by advert from a University Psychology depart-
ment. Of the sample 19 individuals were allocated to the Incidental condition of the Semantic
SART. The mean age of the individuals assigned to the Incidental condition was 29.8
(SD = 11.1) years of age, and 11 individuals were female.1 The remaining 16 individuals were as-
signed to the Encoding condition of the Semantic SART. The mean age of the individuals allo-
cated to the Encoding condition of the Semantic SART was 27.7 (SD = 5.9), and 14
individuals were female. All participants were paid £5 at the end of the experimental session. Par-
ticipants were either allocated to the Incidental or Encoding condition at the start of the testing
session using a counterbalanced design.

2.2. Materials

Stimuli for both the Control and Semantic SART were five letters presented in the centre of a
computer screen against a black background. All stimuli were non-masked. Regardless of task,
stimuli were presented on the computer screen for 2000 ms. The inter-stimulus interval (ISI)
was 2000 ms, during which time the screen was blank. The rate of stimulus presentation and
ISI is slower than has been employed on standard SART tasks (e.g., Robertson et al., 1997)
but has been employed successfully in studies of subjective experience using the SART (Small-
wood, Davies, et al., 2004). Each task was divided into two blocks each containing 40 stimuli
and lasted approximately 31

2
min. Between each block participants were presented with the oppor-

tunity to rest before continuing with the task.
In the Control SART non-target stimuli were five o�s (OOOOO) and the target stimuli were

five x�s (XXXXX). In each block, eight stimuli were targets (20%) and stimulus order was fully
randomized in each block. In the Semantic SART, stimuli were five letter words from the norms
presented by Jacoby (1998) such as wheat or plate. These word norms are matched for fre-
quency of occurrence. As in the Control SART, the infrequent target stimuli were five x�s
(XXXXX) and occurred in a random order 20% of the time. Unlike previous research using
the SART, we did not manipulate target probability in either the Control or the Semantic
SART (Manly et al., 1999; Manly, Lewis, Robertson, Watson, & Datta, 2002; Robertson et
al., 1997).

2.3. Questionnaires

Upon completion of both the Control and Semantic SART, participants completed two
questionnaires (Matthews, Joyner, Gililand, Campbell, & Faulconner, 1999). The Thinking
Content component of the DSSQ is a 16-item questionnaire that assesses the content of
1 We recruited additional participants in the Incidental condition because the retrieval data from two participants was
lost due to a hard drive failure. Their data, however, are include in the error and RT analysis for the Control and
Semantic SART.
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thinking during a recently completed task and it is divided into two, eight item factors (i) TRI
(e.g., ‘‘I thought about how I should work more carefully’’ or ‘‘I thought about my level of
ability’’) and (ii) TUT (e.g., ‘‘I thought about personal worries’’ or ‘‘I thought about some-
thing that happened earlier today’’). Both factors are measured on a five point Likert scale
ranging from Never to Very Often. The Mood component of the DSSQ consists of 29 adjec-
tives (such as happy, nervous or tired) divided into three factors: energetic arousal, tense arou-
sal, and hedonic tone. The participant rates the extent to which each adjective describes how
they felt whilst performing the task on a four point Likert scale. The order of questionnaires
was counterbalanced.

2.4. Procedure

Upon arrival, participants were greeted by the experimenter and seated in a comfortable chair
in front of a computer. The experimenter outlined the experimental procedure and invited each
participant to read and sign an informed consent sheet. Ethical approval had been obtained from
the University Psychology Department�s Ethics Committee. Before beginning the experiment the
participants completed a short questionnaire recording basic demographics.

Before beginning the Control SART participants were presented with the following
instructions:

‘‘You will see a sequence of symbols appear on the screen. Your task will be to push the
space bar as soon as the symbols �OOOOO� appear on the screen. Sometimes you will see
the symbol �XXXXX� appear on the screen, when this happens we do not want you to push
the space bar. REMEMBER WHEN �XXXXX� APPEARS ON THE SCREEN DO NOT
PUSH THE SPACE BAR! Please try to give equal weight to performing the task fast and accu-
rately.’’ The instructions for the Semantic SART were similar and asked participants to respond
whenever the stimuli was a word and to inhibit their responses when the stimuli ‘‘XXXXX’’
appeared on the screen. In addition, those individuals allocated to the Encoding condition were
asked to try and remember the stimuli for a subsequent retrieval task. No mention of the re-
trieval task was made to the individuals allocated to the Incidental condition. All participants
completed the tasks in the following order (i) Control SART, (ii) the Semantic SART, and (iii)
the subsequent retrieval task. Because it was important that the retrieval task followed directly
from the Semantic SART to achieve a satisfactory level of encoding this task order ensured that
assymetrical transfer due to experimental fatigue would not confound group differences on the
Control SART.

Retrieval of information was measured using the Inclusion/Exclusion procedure. Task instruc-
tions were adapted from the Inclusion/Exclusion procedure described by Jacoby (1998) and have
been employed previously in research into attentional lapses (Smallwood et al., 2003b, Experi-
ment 3). A total of 110 Word stems were presented sequentially on the screen in a random order,
80 were word stems which could be completed with stimuli presented during the Semantic SART,
the remaining 30 stimuli were new stimuli. Stimulus duration was 9 s with an Inter Stimulus Inter-
val (ISI) of 2 s. Participants completed a word stem by pushing the space bar and typing the com-
plete word into the subsequent dialog box. Each individual completed consecutive blocks lasting a
maximum of approximately eight minutes. Order of Inclusion and Exclusion was counterbalanced
across individuals.
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3. Results

3.1. Verbal reports of subjective experience

Initial ANOVA indicated no crude group differences in the frequency of either form of
subjective experience as a result of allocation to the subsequent Instruction condition for
either the control SART or the Semantic SART [p = ns]. Separate mixed ANOVA for each
type of experience [TUT and TRI] with repeated measures on task [Control and Semantic]
and Instruction [Encoding and Incidental] included as a between participants condition was
used to examine any possible interactions. The analysis indicated an interaction between
Instruction condition and Task approached significance for TUT [F (1,32) = 3.4, p = .075].
Separate ANOVA in each instruction condition indicated that for those individuals in-
structed to Encode information, a reliable trend was observed [F (1,15) = 4.3, p = .05]
implying that fewer TUT were reported in the Semantic SART than were reported than
in the Control SART. No differences were observed for the distribution of TRI in the
Semantic condition [p = ns], nor were changes in TUT and TRI reliable in the Incidental
condition. Consistent with previous research, encoding semantic information was associated
with fewer TUT than was a vigilance task (Smallwood et al., 2003b; Smallwood, O�Connor,
et al., 2004).

3.2. Mood

Analysis indicated no effects of Task or instruction, nor the subsequent interactions were reli-
able for any of the four components of the Mood questionnaire [ p = ns, see Table 1 for the means
and SD].

3.3. Frequency of failures to correctly withhold a response

Fig. 1 presents the frequency of failures to correctly withhold a response on the Control
and Semantic SART. Mixed ANOVA was employed to compare the distributions of failures
to correctly withhold a response on the Control SART, with repeated measures on the Block
of the task [First and Second]. Subsequent Instructions condition [Semantic and Incidental]
was included as a between participants factor. This analysis confirmed that the individuals
subsequently allocated to either the Incidental or the Encoding conditions of the Semantic
SART did not differ reliably in the crude number of errors on the control SART, neither
was task period or the subsequent interaction reliable [p = ns]. A similar Mixed ANOVA
was employed to contrast the frequency of failures to withhold a response during the seman-
tic SART. This analysis indicated a main effect of Instruction condition approached signifi-
cance [F (1,32) = 6.8, p < .05]. Separate uni-variate analysis for each block of the task by
Instruction condition indicated a reliable effect of Instruction condition in the second half
of the task [F (1,32) = 4.3, p < .05]. This indicates that the Instruction to Encode stimuli dur-
ing the Semantic SART led to a greater number of errors in the second half of the task. No
reliable effect of Instruction was observed in the 1st block of the Task [F (1,32) = .57,
p = ns].



Table 1
Mean verbal reports of two types of subjective experience (Task unrelated thinking, TUT and Task related interference,
TRI) and mood (energetic arousal, tense arousal, hedonic tone, and anger) reported during the two versions of the
SART [Control and Semantic] across the two Instruction conditions [Incidental and Encoding]

Instruction condition

Incidental Encoding

Control SART

Subjective experience
TUT 10.9 (1.1) 12.7 (1.1)
TRI 17.6 (1.5) 20.5 (1.6)

Mood
Energetic arousal 20.1 (1.2) 19.6 (1.4)
Tense arousal 16.2 (1.4) 16.6 (1.6)
Hedonic tone 23.0 (1.5) 23.4 (1.7)
Anger 15.9 (.93) 15.3 (1.1)

Semantic SART

Subjective experience
TUT 11.05 (.89) 11.3 (0.95)
TRI 17.6 (1.7) 20.5 (1.6)

Mood
Energetic arousal 20.0 (1.9) 19.6 (2.2)
Tense arousal 17.4 (1.3) 16.7 (1.5)
Hedonic tone 23.1 (1.2) 23.2 (1.3)
Anger 15.4 (.93) 17.0 (1.1)

Number in parentheses describes standard deviations.

Fig. 1. Failure to withhold a correct response in the 1st and 2nd blocks in the Control SART and Semantic SART.
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3.4. Reaction time

Fig. 2 describes the reaction time (RT) before and after a failure to withhold a response on both
the Semantic and Control SART. Consistent with previous research into the SART we calculated
RT on the four stimuli before and the four stimuli after an error (Robertson et al., 1997; Small-
wood, Davies, et al., 2004; Smallwood, O�Connor, et al., 2004). In total 29 individuals made one
or more error in the Control SART (16 in the incidental condition) and 28 individuals made one
or more error in the Semantic SART (14 in each Incidental and Encoding conditions). Separate
Mixed ANOVA on each task [Control and Semantic] confirmed that in both control
[F (1,28) = 10.0, p < .01] and the Semantic SART [F (1,27) = 5.6, p < .01] responses slowed after
a failure to withhold a response. Neither in the semantic nor control condition was an effect of
instruction reliable, nor the subsequent interaction [p = ns]. Finally, a mixed ANOVA comparing
RT from both Semantic and Control SART before and after an error indicated that irrespective of
task the only reliable effect on RT was the deceleration after an error [F (1,24) = 12.7, p < .005].
Finally, separate ANOVA on the contrast between RT before and after an error yielded no sig-
nificant differences [p = ns]. In both tasks, the Control and Semantic SART, therefore, the typical
deceleration in reaction time associated with errors on the SART was observed and, unlike fre-
quency of failures to correctly withhold a response, this phenomenon was not moderated by
the Instructions during the semantic task.

3.5. Retrieval of information

Similar with the analysis of RT, we contrasted the individuals memory for the four stimuli pre-
sented before and after a failure to correctly withhold a response. On average, individuals in the
Encoding condition were exposed to 9.7 (SD = 1.4) stimuli before a failure, and 9.6 (SD = 1.7)
after a failure to withhold a response. By contrast, individuals in the Incidental condition were
Fig. 2. RT before and after an error on the Control and Semantic SART.



Fig. 3. Recollection and familiarity of information before and after a failure to withhold a response during the
Semantic SART. Separate figures describe instruction during the Semantic SART.
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exposed to 10.8 (SD = 1.4) stimuli before and 11.2 (SD = 1.8) after a failure. Mixed ANOVA
indicated that these differences were unreliable [F (1,21) = .681, p = ns].

For the purpose of analysis, we calculated the probability that an individual retrieved a stim-
ulus under inclusion and exclusion conditions in the following manner. The total number of stems
correctly retrieved under each condition was divided by the total number of words to which the
individual was exposed both before and after an error. These probability values were then trans-
formed into conscious and automatic influences on retrieval using the equations described by Ja-
coby (1998). The distribution of the values across both the Incidental and Encoding conditions is
displayed in Fig. 3. A mixed ANOVA was employed to contrast the influences on retrieval before
and after a response, with repeated measures on Period [Before and After an error] and Type of
Retrieval [Inclusion and Exclusion]. This analysis indicated the predicted Type · Period interac-
tion approached significance [F (1,25) = 4.7, p < .05]. Retrieval of information was distributed
as follows: CONSCIOUS BEFORE MEAN = .09 (SD = 0.03), AFTER MEAN = .18
(SD = 0.03); AUTOMATIC BEFORE MEAN = .09 (SD = 0.02) AFTER MEAN = 0.09
(SD = 0.03). Separate analysis indicated that while conscious influences on retrieval increased
after an error [F (1,25) = 4.25, p < .05] automatic influences remained invariant over the same per-
iod [F (1,26) = 1.42, p = .24].
4. Discussion

The results of this experiment can be summarized as follows. First, the slowing of a response
after an error associated with performance on the SART was demonstrated in the context of
the semantic SART, and moreover, this phenomenon was unaffected by either the instruction
to encode information or the semantic stimuli themselves. Second, participants allocated to the
Encoding condition were more likely to fail to correctly withhold a response in the 2nd block
of the task than were participants allocated to the incidental condition. A dissociation between
the effects of a variable on RT and the frequency of attentional lapses in the context of the SART
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has been observed previously in the literature. Manly et al., 2002 demonstrated that the effects of
circadian rhythms were targeted at the participants� ability to inhibit a response, without any ef-
fects on RT. In the context of their work Manly et al. (2002, p. 5) interpreted this specificity as
evidence that the effects of circadian rhythms were not a result of a ‘‘speed accuracy trade off’’
and such an interpretation seems applicable to this experiment. Third, consistent with the aims
of this paper stimuli observed before an error were recalled less accurately than were stimuli pro-
cessed after an error. This phenomenon was observed most readily in participants allocated to the
encoding condition. This is consistent with (i) evidence from studies based on thought sampling
which demonstrated that periods in which verbal reports indicated attention was directed else-
where were associated with periods in which familiarity and encoding were indistinguishable
(Smallwood et al., 2003b) and (ii) with the assumptions of previous research using the SART
(Manly et al., 1999, 2002; Robertson et al., 1997). Finally, the distribution of subjective experience
as reported by the retrospective questionnaires administered at the end of each task is consistent
with previous research which indicates that TUT is suppressed when participants are asked to en-
code semantic information relative to a vigilance task (Smallwood et al., 2003c; Smallwood,
O�Connor, et al., 2004).

Despite the consistency between the effects of TUT on the one hand and attentional lapses as
measured by the SART during encoding, there are several reasons to suspect that they may not
index an identical phenomenon. If attentional lapses and TUT really reflect two measures of
the same phenomenon, it is unclear why the frequency of attentional lapses and TUT become dis-
sociated in the Encoding condition of the Semantic SART. Whilst TUT decreases in the Semantic
SART (Table 1), the frequency of errors increases (Fig. 1). It is important to note that this disso-
ciation between attentional lapses as measured by the SART and TUT, as measured by retrospec-
tive self-report/thought probes, is consistent with previous research (Smallwood, Davies, et al.,
2004). For example, individuals who experienced the highest frequencies of TUT made fewest er-
rors on the standard SART (Smallwood, Davies, et al., 2004). Moreover, previous research has
suggested that (i) periods in which participants are asked to encode information are associated
with fewer examples of TUT than are periods of vigilance (Smallwood et al., 2003c; Smallwood,
O�Connor, et al., 2004) and (ii) high frequency of TUT are associated with impaired ability to at-
tend to the external environment (Seibert & Ellis, 1991; Smallwood et al., 2003b, see also Schooler
et al., 2005). The consistency between the results of this experiment and previous research make it
unlike that either experimental artifacts or methodological issues are responsible for the findings
observed.

Perhaps the dissociation reflects the dual task nature of the Semantic SART, suggesting that the
failures to inhibit a response was a consequence of participants in the encoding condition main-
taining task relevant stimuli in awareness for subsequent retrieval. Alternatively, the dissociation
may indicate as we have suggested elsewhere that the experience of an error on the SART tends to
re-direct attention towards the task, consequently inhibiting the experience of TUT (see Small-
wood, Davies, et al., 2004; Smallwood, O�Connor, et al., 2004). Given that errors on the SART
are temporally infrequent, this inhibition would presumably be most likely to interfere with the
experience of longer duration TUT�s, possibly those that Teasdale et al. (1993, 1995) refers to
as forming sequential rather fragmentary episodes. It seems plausible that both exogenous fea-
tures such as faster stimuli rates and endogenous factors, such as effortful attention towards
the task, will shift experience towards shorter duration cognitive experiences such as involuntary
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semantic memories, often referred to as mind pops (Kvavilashvili & Mandler, 2004) or what
Schooler (2002) describes as zone outs. As we only employed a brief retrospective measure of
TUT which emphasizes complex experiences, such as recent experiences or personal worries, this
issue will need to be resolved by further research. What is notable, however, is that at an empir-
ical level, there was no difference between the incidental and encoding conditions on the rela-
tionship between failures to withhold a response and subsequent retrieval from memory (see
Fig. 3).

Of course it is important to note that there are still many similarities between the study of atten-
tional lapses using the SART and those derived from thought probes. Empirically both phenom-
enon occur when exogenous stimulus demands are impoverished (Giambra, 1995; Robertson
et al., 1997), both occur more frequently in those individuals who score highly on measures of
everyday absentmindedness (Robertson et al., 1997; Smallwood, Davies, et al., 2004) both are
associated with time limited changes in behavioural and physiological variables associated with
task disengagement (Cunningham et al., 2000; Dockree et al., 2004; Smallwood, Davies, et al.,
2004) and, as this experiment and previous research demonstrate, both are associated with failures
to encode information from the external environment. Whilst the content and duration of these
phenomena may differ, it is clear that both methodologies allow us to determine periods in time
in which attention is directed away from task relevant information and the individual is presum-
ably involved in the processing of internal information of some nature.

It is important to note that the contrast between these two measures may be more than an
empirical issue which needs to be reconciled. It is well known that trying to suppress a particular
type of thought often increases the frequency of the target thought, particularly under a cognitive
load, the so called white bear effect (Wenzlaff & Wegner, 2000). By contrast, literature into mind
wandering suggests that the addition of a cognitive load tends to direct attention towards the task,
reducing the frequency with which TUT is experienced (Antrobus, 1968; Smallwood et al., 2003b,
in press; Teasdale et al., 1993, 1995). This interaction requires an explanatory framework to ac-
count for why the addition of a cognitive load yields such different consequences on the frequency
of two closely related phenomena (i.e., recurring internal thoughts, Smallwood, 2002). Because
the addition of a cognitive load seems to increase the frequency of errors on the SART, whilst
the frequency of TUT decreases, it may reflect a paradigm which is suited to studying dynamic
changes in the nature of the attentional lapse. If this perspective is borne out by future research
then studying the dissociation between TUT and attentional lapses as they occur in the context of
the SART may provide an invaluable source of evidence for reconciling these two streams of re-
search into internal subjective experience and will ultimately facilitate our understanding of why
the mind wanders.

Overall, the results of this experiment demonstrates that it is possible to adapt the SART and
employ it as a tool for conceptual replication of findings which have been previously been based
on verbal reports alone. One clear advantage of the SART is that, by focusing on the periods
when failures in attention lead to an error, it provides a method of categorizing both behavioral
and physiological information in a manner that compliments thought sampling. When employed
in conjunction with the tools of thought sampling, one can potentially develop a robust method-
ology which will allow experiments to investigate issues such as (i) the extent to which research
based on verbal reports are affected by the act of thought monitoring and (ii) the role of interna-
tionality in the control of these spontaneous shifts in awareness. It is important to note, however,



230 J. Smallwood et al. / Consciousness and Cognition 15 (2006) 218–231
that it is only the detailed triangulation of both verbal reports with the tools of cognitive science
that these issues can be successfully tackled.
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