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In laboratory tasks, involuntary cognitions of various kinds (e.g., mental imagery) have been elicited by external
stimuli. These eﬀects reveal, among other things, the capacities of involuntary processes. In most cases, these
cognitions do not require, for their generation, executive functions such as a shift in selective attention. In
Experiment 1, subjects were presented with a clock of 12 words in the stead of numbers and were instructed to
focus on the center of the screen and to not count the number of letters of a word at a certain location.
Involuntary counting of the critical word occurred on 39% of the trials. This eﬀect requires an involuntary shift
of attention. Experiment 2, involving Chinese ideographs, concerned the eﬀect of stimulus ﬁdelity and processing ﬂuency. Native English speakers and a separate group of subjects who could read Chinese ideographs
were presented with an array similar to that of Experiment 1 and instructed to not read any of the words. Some
words were easy to read (e.g., regular Chinese words and English words), and some words were more diﬃcult to
read (e.g., Chinese “loan” words and English pseudowords). For the subjects who could read Chinese ideographs,
more involuntary reading occurred for regular ideographs than for loan words. For the Native English speakers,
comparable eﬀects were found with the English stimuli. Together, these studies reveal that attentional phenomena of this kind can be inﬂuenced involuntarily and systematically through external control.

Most of the contents that compose the conscious ﬁeld1 arise eﬀortlessly, passively, and involuntarily (Morsella, Godwin, Jantz, Krieger, &
Gazzaley, 2016a). For example, after an unexpected nap, the eyes open
and one immediately experiences percepts and urges—the sight of a
white coﬀee mug, the smell of coﬀee, and the urge to change one's
posture. To the observer, these conscious contents1 simply “just happen”
(Morsella et al., 2016a). Most percepts enter consciousness in this way
(Allen, Krisst, Montemayor, & Morsella, 2016; Firestone & Scholl,
2016). Research in perception reveals that entry into consciousness of
this nature (“involuntary entry,” for short) is inﬂuenced by many
variables, including the salience, novelty, motion, or incentive/emotional quality of the stimulus (Gazzaley & D'Esposito, 2007; Goodhew,
2017).2 It is important to note that urges, too, can enter consciousness

in this way (Loewenstein, 1996; Morsella, et al., 2009; Morsella, Gray,
Krieger, & Bargh, 2009). Investigations on action control have illuminated that involuntary entry of urges can arise from bodily needs
(Loewenstein, 1996) and from the activation of conﬂicting action plans
(Desender, van Opstal, & van den Bussche, 2014; Lewin, 1935;
Morsella, Gray, et al., 2009; Morsella, Wilson, et al., 2009; Questienne,
Atas, Burle, & Gevers, 2018).3
Other forms of involuntary entry stem from a combination of sets4
and external stimuli. For example, as noted by Ach (1905/1951), if one
has activated the set to add before hearing “two and two,” then one will
experience the conscious content “four.” If, however, the set was not to
add but to subtract, then one would experience “zero” instead of “four.”
This form of involuntary entry has been referred to as set-based entry
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1
Each thing one is conscious of is referred to as a “conscious content” (e.g., a yellow afterimage or nausea). The conscious ﬁeld is composed of all the conscious
contents activated at one time.
2
The mechanisms underlying the involuntary entry of contents into consciousness seem to vary across modalities. For example, though a “pop-out” eﬀect
(Treisman & Gelade, 1980) may inﬂuence entry in vision, it is less likely to do so in olfaction.
3
Experimental manipulations have revealed that metacognitions (e.g., action-related urges) can enter consciousness systematically and insuppressibly as a function
of set and the presentation of external stimuli (Garcia, Bhangal, Velasquez, Geisler, & Morsella, 2016).
4
Sets, such as mindsets or task sets, are dispositions to behave or think in certain ways.
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not think of the name of the object, and (b) not count the number of
letters composing the object name. RIT eﬀects arose for both mental
operations on a signiﬁcant proportion of the trials (~30%). In Cho et al.
(2016), subjects ﬁrst learned to transform words according to a rule
resembling that of the childhood game of Pig Latin. After training,
subjects were presented with words and instructed to not transform the
words according to the newly-learned rule. Involuntary transformations
arose on a substantive proportion of trials (~40%). It is worth noting
that this involuntary eﬀect requires, not only memory retrieval, but also
symbol manipulation, a process associated with frontal cortex (B. L.
Miller & Cummings, 2007).

(Bhangal, Merrick, Cho, & Morsella, 2018), which has been contrasted
with the involuntary entry mentioned above concerning percepts (e.g.,
a bright stimulus) and visceral urges (e.g., thirst).

1. The reﬂexive imagery task
The Reﬂexive Imagery Task (RIT; Allen, Wilkins, Gazzaley, &
Morsella, 2013; see Review in Bhangal, Cho, Geisler, & Morsella, 2016)
was developed to investigate the nature of involuntary entry from a
combination of external stimuli and set. The task stems from the instructions of the classic ﬂanker task (Eriksen & Eriksen, 1974), in which
subjects must respond to a target stimulus and ignore distractors, but
are nonetheless inﬂuenced by the distractors in several ways. Speciﬁcally, the RIT stems from “subjective” variants of the Eriksen ﬂanker
task (e.g., Morsella, Gray, et al., 2009, Morsella, Wilson, et al., 2009;
see discussion in Desender et al., 2014, and in Questienne et al., 2018)
in which distractors activate involuntary urges and other conscious
contents.5 Other aspects of the task are based on theoretical developments (Morsella et al., 2016a; see Discussion) and on the experimental
work by Ach (1905/1951), Stroop (1935), Uznadze (1966), Wegner
(1989), and Gollwitzer (1999).
In the task, subjects are instructed to not perform a mental operation (e.g., to count) on to-be-presented stimuli. For example, before
being presented with three triangles, subjects might be instructed to not
count the number of objects presented on the screen (Bhangal et al.,
2018), or, before being presented with the line drawing of a cat, subjects might be instructed to not think of the name of the to-be-presented
visual object (Allen et al., 2013). On most trials, despite the intentions
of the subject, the undesired mental operations still arise, yielding
“three” for the triangles and “cat” (i.e., /k/, /œ/, and /t/) for the stimulus CAT. Part of the eﬀect stems from sets being activated somehow
by the negative instructions. The paradigm uses negative instructions
only in order to diminish artifacts stemming from demand characteristics and strategic processing on the part of the subject. However,
without such negative instructions, RIT eﬀects still arise at comparable
rates.6 The set-based entry in the RIT eﬀect is believed to be involuntary
and to reﬂect what usually occurs in everyday life, when entry into
consciousness “just happens.”
To illustrate the most basic version of the RIT eﬀect, we will present
momentarily to you, the reader, a stimulus object enclosed within
parentheses. Your task is to not subvocalize (i.e., ‘say in one's head’) the
name of the object. Here is the stimulus (▲). When presented with
these instructions (which induce a certain set) and then presented with
this stimulus, most people cannot suppress the conscious experience of
the phonological form of the word “triangle.”
RIT eﬀects of a more complex nature have been obtained by
Merrick, Farnia, Jantz, Gazzaley, and Morsella (2015) and by Cho,
Zarolia, Gazzaley, and Morsella (2016). In Merrick et al. (2015), subjects were presented with line drawings of objects and instructed to (a)

2. The validity of subjects' self-reports
The self-reports stemming from an RIT can be inaccurate as a result
of many factors, including demand characteristics and inaccurate
memories of ephemeral conscious contents (Block, 2007). An example
regarding the former would be subjects basing their self-reports on
knowledge of how one should conduct oneself in an experiment (see
discussion in Morsella, Wilson, et al., 2009). However, there is some
behavioral evidence that subjects' self-reports are accurate.
First, in Cushing, Gazzaley, and Morsella (2017), subjects reported
the occurrence of the basic RIT eﬀect but, in addition, they had to press
a button if the involuntary subvocalization they experienced rhymed
with a word held in mind. Performance (> 80% mean accuracy across
trials) provided evidence that subjects in an RIT experiment do experience involuntary subvocalizations, for detecting a rhyme requires
retrieval of the phonological form of a word. Second, in Bhangal et al.
(2018), an RIT that was motivated by the research by Ach (1905),
subjects were presented with a visual array of objects and instructed to
not count the number of objects presented on the screen. Subjects indicated if they involuntarily counted the number of objects and reported the sum. When the number of objects was small (2–5 objects),
the counting was very accurate (~90% mean accuracy). This degree of
accuracy suggests that the counting did in fact occur as reported by the
subject. Third, in RITs in which subjects are instructed to not think of
the name of the to-be-presented object, involuntary subvocalizations
are inﬂuenced by the word frequency of the name of the object: Highfrequency words are more likely to yield an RIT eﬀect than low-frequency words, and the latency of the eﬀect is shorter for the former
(Bhangal, Merrick, & Morsella, 2015). Such a frequency eﬀect would be
unlikely to stem from strategic processing or demand characteristics,
for it would require for subjects to know how a variable such as word
frequency should inﬂuence the nature of responses. Regarding the
possibility of the RIT eﬀect arising from strategic processing, we should
add that, on many trials, the eﬀect arises too quickly to be caused by
such processing (Allen et al., 2013; Cho, Godwin, Geisler, & Morsella,
2014). In such trials, it is unlikely that the involuntary eﬀect arises from
subjects having long mentations such as, “I should not think of the
name of the object, which is X.”7 In addition, some neuroimaging data
(which did not stem from RITs) corroborate that subjects do not confabulate about their reported mental events (Mason et al., 2007; McVay
& Kane, 2010; Mitchell et al., 2007; Pasley et al., 2012; Wyland, Kelley,
Macrae, Gordon, & Heatherton, 2003).

5
The ﬂanker task precedes research on ironic processing (see Footnote 8),
which is associated with failures of self-regulation (e.g., in dieting; Wegner,
1989). (The ironic eﬀect was noted long ago by Dostoevsky, 1863.) It should be
mentioned that the RIT, unlike research on ironic processing, was designed to
investigate, not failures in self-regulation, but the nature of involuntary entry
from sets and external stimuli. In short, research on the RIT and on ironic
processing stem from diﬀerent theoretical backgrounds and are concerned with
diﬀerent phenomena and with answering diﬀerent questions.
6
It is important to note that RIT eﬀects have arisen in RITs that lack any kind
of negative instruction to not perform some kind of mental operation (e.g., see
the Baseline Condition in Allen et al., 2013). To take one example, in Allen et al.
(2016), subjects were instructed to hold in mind, for as long as possible, one
way of perceiving an ambiguous object (e.g., Necker cube). Although there
were no negative instructions, involuntary “perceptual reversals,” which involve involuntary entry into consciousness, occurred on around 80% of the
trials.

7
Additional behavioral data that corroborate subjects' reports about the RIT
eﬀect are the following. The RIT eﬀect still arises when there is cognitive load, a
condition in which it is diﬃcult for subjects to implement any form of strategic
processing (Cho et al., 2014). Last, RIT eﬀects are systematically more likely for
some sensory modalities than for others. For example, RIT eﬀects are more
likely for visual imagery and verbal imagery than for olfactory imagery or
gustatory imagery (Dou, Li, Geisler, & Morsella, 2018). Such a systematic
pattern of results is unlikely to arise from strategic processing or demand
characteristics.
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3. The involuntary nature of the RIT effect

RIT task in which the instruction is to not dilate one's pupils; Bhangal
et al., 2016). The null eﬀects associated with autonomic function (e.g.,
the pupillary reﬂex) have led to the hypothesis that the RIT eﬀect is
associated with a subset of the activities of the corticospinal tract
(Morsella et al., 2016a), a hypothesis that is consistent with the more
general view that conscious processing is in the service of the somatic
nervous system (Morsella, 2005; Morsella et al., 2016a).
Of import, the RIT eﬀect is not likely to arise for overt action. In the
theorizing that led to the development of the RIT (e.g., Bargh &
Morsella, 2008; Morsella, 2005; Morsella et al., 2016a; Morsella,
Godwin, Jantz, Krieger, & Gazzaley, 2016b), there is the distinction
between the suppressibility of overt behavior and of the generation of
conscious contents: Although one could easily suppress the expression
of an action plan, one cannot so easily suppress the consciously experienced inclinations (e.g., action-related urges) associated with that
action plan. For instance, when fasting, one can suppress the act of
reaching for food more easily than suppress the desire to eat food. As
Bargh and Morsella (2008) note, inclinations can often be behaviorally
suppressible but not mentally suppressible, a diﬀerence that is proposed
to be adaptive in ontogeny (see discussion in Morsella et al., 2016a,
2016b). Hence, the suppression involved in the RIT is diﬀerent in
nature from the suppression of overt action. Accordingly, in the initial
RIT study (Allen et al., 2013), subjects were instructed to (a) not think
of the name of the visual stimulus, and (b) not utter the name of the
visual stimulus. The RIT eﬀect involving subvocalization occurred often
across the trials (~85%), but there was never a trial in which the
subject involuntarily uttered the name of the object. According to Allen
et al. (2013), this is consistent with the view that the suppressibility of
behavior is diﬀerent from that of the generation of conscious contents.
One concern about the RIT eﬀect in Allen et al. (2013), which involved the involuntary subvocalization of object names, is that the effect is not noteworthy because stimulus-elicited memory retrieval is
often automatic (Schacter & Tulving, 1994). This led to the hypothesis
that, outside the domains of autonomic function and emotional processing, RIT eﬀects should not arise for mental phenomena requiring
symbol manipulation. However, such a hypothesis cannot account for
the RIT eﬀects found in Cho et al. (2016), in which the involuntary
verbal imagery required symbol manipulation, which is more than just
memory retrieval. However, one could argue that even the eﬀect in Cho
et al. (2016), too, is not noteworthy, because it is well known that
syntactic operations are unconscious even though they involve symbol
manipulation.

The notion that the RIT eﬀect is involuntary stems not only from
subjects reporting their inability to thwart the eﬀect (despite using a
plethora of strategies; Cho et al., 2014) and from behavioral data (revealing, for example, that the eﬀect could not stem from strategic
processing), but also from theoretical explanations of the eﬀect. For
example, according to Wegner (1994), ironic eﬀects8 such as the RIT
eﬀect arise from the operations of a “monitoring” process that brings
into consciousness representations that conﬂict with intended goals. In
the account by Wegner (1994), this monitoring process is usually unconscious, autonomous, and requires little mental eﬀort. In other,
perhaps more parsimonious accounts of the RIT eﬀect (Ach, 1905/
1951; Bhangal et al., 2016), the eﬀect is the consequence of sets being
activated incidentally by the instructions. From this standpoint, merely
hearing the word “add” in the instruction “Do not add the following
numbers” increases the activation level of the set to add, which thereby
yields “four” in response to the stimuli “2 and 2.” Having activated the
set to subtract in this way would have yielded “zero” in response to the
very same stimuli. This account is consistent with the tenets of parallel
distributed processing (Rumelhart, McClelland, and the PDP Research
Group, 1986). Of most importance, in every theoretical account of the
RIT eﬀect, including those involving cross-modal imagery (see discussion in Dou et al., 2018), the nature of the eﬀect is involuntary.
4. Boundary conditions of the RIT eﬀect and their theoretical
importance
It is worth noting that the RIT, with its focus on involuntary processing, provides an additional method with which to contrast the capacities of conscious and unconscious processes. It is a method that tests
some of the limits of involuntary processes without relying on subliminal stimuli, which can be problematic: These imperceptible stimuli
are not only unconscious, but they are also of very weak strength, unlike the supraliminal stimuli that unconscious mechanisms often process (Bargh & Morsella, 2008). (The notion that “unconscious = subliminal” led to an underestimation of the sophistication of the
unconscious processes which operate during everyday circumstances;
see discussion in Bargh & Morsella, 2008.) It could be said that the RIT
involves the Helmholtzian-Freudian unconscious, which operates over
supraliminal stimuli (as in the case of Helmholtz's, 1856/1925 unconscious inference; see related account in Nisbett & Wilson, 1977). With
this in mind, it is important to consider that, in a pilot study (n = 8,
trials = 8; see Acknowledgment), no RIT eﬀects were observed when
the stimuli (orthographs) were rendered subliminal through visual
masking.
Identifying the boundary conditions of the RIT eﬀect could illuminate the kinds of processes that might not be able to unfold unconsciously. In turn, this could help isolate the kinds of processes that
require volitional, conscious mediation. As mentioned above, RITs have
yielded null eﬀects when the stimuli are subliminal. In addition, RITs
have yielded null ﬁndings when the eﬀect involves emotional processing9 or basic processes associated with autonomic function (e.g., an

5. Extension of the RIT effect to the realm of selective attention
Perhaps the true boundary conditions of RIT eﬀects (outside the
domains of emotion and autonomic function) lie in mental operations
requiring executive processes such as set-based shifts in selective attention. “Selective attention,” which has been contrasted with phenomena such as the visual grasp reﬂex (Sumner & Husain, 2008), has
been deﬁned as “the skill through which a person focuses on one input
or one task while ignoring other stimuli that are also on the scene”
(Reisberg, 2015, p. 611). No RIT to date has sought an upper-limit
boundary condition for these involuntary processes in the domain of
selective attention. Is goal-based selective attention the upper-limit
boundary condition of the RIT? Addressing this possibility is informative because selective attention is associated with both executive
function/cognitive control (Egner, 2017) and with consciousness.10

8
Ironic eﬀects arise when one thinks about a certain thing, such as a memory
or some form of mental imagery, while attempting to not think about that thing.
Of import to the present project, according to Wegner (1994), these detected
mental contents enter consciousness automatically and involuntarily. (For reviews of ironic processing and thought suppression, see Rassin, 2005; Wegner,
1989.)
9
With respect to the boundary eﬀects involving emotion, it is obvious that
one cannot, by sheer will and without some diﬃculty, make oneself frightened
or ecstatic, as is well known to “method” actors. Hence, subjects might ﬁnd it
easier to follow the instruction “Do not make yourself feel ecstatic [or some
other emotional/incentive state]” than the instruction “Do not think of the
name of this object” (Cho, Zarolia, Velasquez, & Morsella, 2015).

10
Much has been theorized regarding the relationship between attention and
consciousness (see diﬀering views about this relationship in Koch & Tsuchiya,
2007, and Cohen, Cavanagh, Chun, & Nakayama, 2012). Morsella et al. (2016b)
propose that the nature of this relationship depends in large part on one's deﬁnition of attention. Today, there are more than a handful of deﬁnitions of
attention (Tsotsos, 2011). For Oberauer and Hein (2012), there is a low-level
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and previous research, has been encouraged by leading researchers in
the ﬁeld (e.g., Fiedler, 2017; Nosek, Spies, & Motyl, 2012).

Selective attention based on goals has also been linked to voluntary
processing (‘the will’), conscious processing, and the sense of the self
(Graziano, 2013; James, 1890). With this in mind, one could conclude
that perhaps RIT eﬀects cannot arise for operations that require such a form
of attention. Identifying such a boundary condition would be informative, for the boundary conditions of the RIT eﬀect reveal some of
the limits of involuntary processing and thereby shed light on the
contributions of conscious processing.

7. Experiment 1
7.1. Method
7.1.1. Subjects
Nineteen San Francisco State University students (Mage = 22.67,
SDage = 3.92; females = 12) participated for course credit. All subjects
were 18 years of age or older. The involvement of human subjects in
this study was approved by the Institutional Review Board at San
Francisco State University. Prior to participation in the study, all subjects provided written and verbal consent.

6. The present approach
As noted above, no RITs have focused on attentional processing
(speciﬁcally, selective attention). Hence, we investigated whether involuntary eﬀects involving selective attention can stem from sets (e.g.,
to attend to the left) or from stimulus properties (e.g., saliency or
processing ﬂuency). In Experiment 1, subjects were presented with a
ﬁxation cross surrounded by a clock of 12 words in the stead of numbers. Based on the instructions of the ﬂanker task (Eriksen & Eriksen,
1974; Eriksen & Schultz, 1979), subjects were instructed to focus on the
center of the screen and to not count the number of letters of a word at a
certain location. (In the original ﬂanker task, subjects were instructed
to “respond only to the letter in [a] location and to ignore any and all
other letters” [Eriksen & Eriksen, 1974, p. 144].) In this experiment,
involuntary counting served as evidence that selective attention shifted
involuntarily.
Experiment 2 introduces an RIT (employing Chinese ideographs)
that examines the eﬀect of stimulus ﬁdelity and processing ﬂuency.
Native English speakers and a separate group of subjects who could
read Chinese ideographs were presented with a stimulus array similar
to that of Experiment 1. The subjects were instructed to focus on the
center of the screen and not read any of the words. Some words were
easy to read (e.g., regular Chinese words and English words), and some
words were more diﬃcult to read (e.g., Chinese “loan” words and
English pseudowords [both deﬁned below]). Would involuntary
reading occur more often for ﬂuent words (regular ideographs and
English real words) than for disﬂuent words (Chinese loan words and
English pseudowords)? Such a contrast would serve as evidence that
selective attention shifted involuntarily as a function of the ﬂuency of
the stimulus. It is important to note that this property of the stimulus is
supra-perceptual and diﬀerent in nature from, say, the brightness or
loudness of a stimulus.
Our aim was to assess whether attentional phenomena such as selective attention can be inﬂuenced involuntarily and systematically
through external control. We sought to obtain substantive evidence
that, under controlled laboratory conditions designed to minimize artifacts and measurement error, these eﬀects on attentional processing
can occur involuntarily and at a reliable rate. This would provide evidence that attentional shifts of this nature can occur involuntarily. For
both experiments, we predicted that there would be RIT eﬀects that are
nontrivial, reliable, signiﬁcantly diﬀerent from zero, and substantive. If
the eﬀect fails to arise in this manner, as has occurred for several RITs,
then this could illuminate a new boundary condition of the RIT eﬀect.
Knowledge of a new boundary condition of the RIT would shed light on
the limitations of involuntary processes and also on the contributions of
conscious processing. Knowledge of these limitations is important for
many subﬁelds of the study of mind and brain, including consciousness,
attention, and imagery. We should add that the RIT is the kind of
paradigm that, because it builds incrementally on robust phenomena

7.1.2. Stimuli and apparatus
Stimuli were presented on an Apple iMac computer with a screen
measuring 50.8 cm. PsyScope software (Cohen, MacWhinney, Flatt, &
Provost, 1993) was used for the presentation of stimuli and the collection of data. Subjects were seated at a viewing distance of approximately 48 cm. All instructions and prompts were presented in black 36point Helvetica font on a white background.
All stimuli (n = 240) were composed of a circular array of words
surrounding a ﬁxation cross (similar to a clock) in white 36-point
Helvetica font on a black background (Fig. 1). Each stimulus “clock”
(n = 60) contained one target word and 11 ﬁller words. The target
word was always located at either the top position of the clock or the
bottom position on the clock. The ﬁller words at the remaining cardinal
positions of the clock were matched in frequency (SUBTLEXUS Word
Frequency Database; Brysbaert & New, 2009) as closely as possible. The
remaining ﬁller words were chosen to have the lowest possible word
frequency relative to the frequency of the target. The target word was
never the highest frequency word in the stimulus array. For a given
subject, no word—target or ﬁller—ever appeared more than once.
The target words in the critical trials, words which were composed
of three or ﬁve (n = 20) letters and which were used successfully in
previous research (Merrick et al., 2015), were chosen because they fall
below or near the limit of the subitizing range (i.e., three to ﬁve letters).
Trials with noncritical target words (n = 20), words which were
composed of two, four, or six letters, were included to diminish the
likelihood that a subject would infer the hypothesis of the study. All
ﬁller words, composed of three or ﬁve letters, and noncritical target
words, were obtained through the SUBTLEXUS Word Frequency Database (Brysbaert & New, 2009). To counterbalance whether a particular
target word appeared at the top location or bottom location, and
whether it was ﬂanked by three-letter or ﬁve-letter ﬁller words, four

(footnote continued)
form of attention, having certain properties, and a separate, higher-level form
of attention, having other properties. One could argue that one of these forms of
attention, but not the other forms of attention, is somehow necessary for basic
consciousness. Regardless, one must explain how such a form of attention is
essential for basic conscious contents (e.g., nausea or smelling a gas leak).

Fig. 1. Sample stimulus from Experiment 1. Not drawn to scale.
4
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the critical trials. At the start of each trial (n = 60), subjects were
presented with one of the following instructions, depending on the
experimental condition: (1) Do NOT think of the number of letters in
the word at the TOP, or (2) Do NOT think of the number of letters in the
word at the BOTTOM. Subjects pressed the spacebar to advance the trial
and be presented with the stimulus (Fig. 3). A ﬁxation cross was presented on the screen for 700 ms, followed by a stimulus (6 s), during
which time subjects indicated by pressing the spacebar if they happened to think of the number of letters of the word in the critical location. If the subject pressed the spacebar, a beep was heard. The
purpose of the beep was to alert the experimenter, who observed the
subject's progress from a short distance and recorded the target word
that was presented on each trial. If the subject did not think of the
number of letters of the word in the critical location, then they did
nothing.
After the presentation of each stimulus array, subjects were asked to
input by keyboard the number of letters they thought of, or to input “x”
if they did not think of the number of letters in the critical word.
Subjects were then asked to say the word aloud, or to say “None” if they
did not think of the number of letters of the critical word. The researcher manually recorded whether the word spoken by the subject
matched the target word for that trial. Subjects uttered the word, and
did not input the word by keyboard, to diminish the likelihood of letter
counting during the reporting of the word. Last, subjects were instructed to press the “y” key, signifying “yes,” if the thought of the
number of letters came into mind immediately, and to press the “n” key,
signifying “no,” if it did not. They pressed the “x” key if they did not
think of the number of letters.
After completing the experiment, subjects answered a series of
funneled debrieﬁng questions (following the procedures of Bargh &
Chartrand, 2000) to assess whether they employed any strategy during
the experiment, if they had knowledge of the purpose of the study, or if
anything interfered with their performance on the task. These questions
were used to determine whether the data from a subject should be
omitted from analysis. No data were excluded based on the answers to
these questions, but the data from three subjects were excluded from
analysis because the subjects failed to follow instructions. For these
three subjects, it was obvious to the experimenter that, for some reason,
they were not suﬃciently engaged, early in the session, with the
reading of the instructions or with the learning of when they should or
should not press the spacebar. Hence, it was clear to the experimenter
that the button presses of these subjects could not be used as an index of
the occurrence of an involuntary mental process. For example, one of
these subjects believed that the goal of the task was to count willfully
the number of letters of words at various locations.
In previous RITs, subjects reported during funneled debrieﬁng that
they (a) intended to follow the instructions and (b) attempted some
strategies to try to thwart the RIT eﬀect (Allen et al., 2013; Bhangal
et al., 2015; Bhangal et al., 2016; Bhangal et al., 2018; Cho et al., 2014;
Cushing et al., 2017; Dou et al., 2018; Merrick et al., 2015). Accordingly, for the present RIT, in response to the question in the funneled
debrieﬁng, “On each trial, did you feel that you tried (intended) to
follow the instructions?”, all but one subject indicated something to the
eﬀect of “yes.” In response to the question, “Did you have a strategy
and/or goal in completing this experiment?”, 16 subjects conveyed that
they adopted a strategy that, they believed, would allow them to not be
susceptible to the RIT eﬀect. For example, one subject reported, “I tried
to remain focused on the center cross.” In this response, “the center
cross” refers to the ﬁxation cross. To this same question (that is, “Did
you have a strategy and/or goal in completing this experiment?”), two
subjects responded “no.”

sets of 60 clocks (one for each target word) were created. Each subject
was presented with only one of the four sets. The order in which stimuli
were presented to each subject was random.
7.1.3. Procedures
Each subject was run individually. Each subject participated in the
Top or Bottom condition and was presented with a set of stimuli with
the target words in the corresponding top position or bottom position
(i.e., the “critical” location). Subjects were informed that they would be
presented with a series of images containing words in a circle, similar to
a clock, preceded by a ﬁxation cross (+) at the center of the screen. The
ﬁxation cross remained at the same position during the presentation of
the stimulus array. Subjects were instructed to focus their gaze on the
ﬁxation cross and to keep their gaze at that location when each stimulus
array appeared. Subjects were then instructed that, for every stimulus
array that was presented, they should try not to think of the number of
letters in the word at the critical location. Importantly, each subject was
told to not attend, for the entire session, to only one location. To avoid
confusion, subjects were never told to not attend to more than one location. The experimenter veriﬁed that each subject understood the instructions of the task.
Subjects were instructed to press the spacebar if they happened to
think of the number of letters in the word at the critical location.
Subjects were informed that a beep would be heard if the spacebar was
pressed. Subjects were given an opportunity to hear an example of the
beep sound when presented with these instructions. Subjects were instructed to keep their hand rested on the spacebar for the duration of
the experiment, and were informed that, during a trial, the stimulus
array would remain on the screen for a ﬁxed amount of time, whether
they pressed the spacebar or not. They were then presented with an
example stimulus, on which the critical location was circled in red
(Fig. 2). For this example, square shapes were used in place of words so
that subjects did not perform any letter counting before the critical
trials.
Subjects were asked to repeat the instructions back to the researcher
and were given an opportunity to ask questions before proceeding to

7.1.4. Results
Consistent with our primary prediction, involuntary counting of the
critical stimulus occurred on a substantive proportion of the 40 nonﬁller trials (0.39, SD = 0.22, SE = 0.06, Range = 0.05 to 0.72), a

Fig. 2. Training stimulus for Experiment 1, with the target location circled. Not
drawn to scale.
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Fig. 3. Schematic depiction of a typical trial in Experiment 1. Not drawn to scale.

stimuli of Bhangal et al. (2015). There were trials in which one of the
objects had a high-frequency name, and the other object had a lowfrequency name. Replicating Bhangal et al. (2015), for such trials, the
RIT eﬀect was more likely to arise for the high-frequency group of
stimuli (Mproportion = 0.81, SD = 0.22, SE = 0.03) than for the lowfrequency group of stimuli (Mproportion = 0.73, SD = 0.22, SE = 0.03), t
(46) = 5.88, p < .0001.
To build on these previous studies, we investigated the eﬀect on
involuntary selective attention from stimulus ﬁdelity and processing
ﬂuency. Native English speakers and a separate group of subjects who
could read Chinese ideographs were presented with a stimulus array
similar to that of Experiment 1. As in Experiment 1, the subjects were
instructed to focus on the center of the screen and not read any of the
words. Some words were easy to read (e.g., regular Chinese words and
English words), and some words were more diﬃcult to read, such as
Chinese “loan” words and English pseudowords. Chinese loan words are
a case of transliteration in which Chinese characters are combined in
order to yield, for example, an English word. For instance, to yield the
name “Lucy” through this form of transliteration, the symbol “露” (lu),
meaning water droplet, and “西” (xi), meaning East, would be combined, as in “露西”. A pseudoword is “a letter string designed to resemble an actual word, even though it is not. Examples include ‘BLAR’,
‘PLOME’ and ‘TUKE’” (Reisberg, 2015, p. 609).
We assessed whether involuntary reading occurred more often for
ﬂuent words (regular ideographs and English real words) than for disﬂuent words (Chinese loan words and English pseudowords), which
would be a case of an involuntary shift in selective attention caused by
a nonperceptual feature of the stimuli.

proportion that was signiﬁcantly diﬀerent from zero, t (15) = 6.93,
p < .001. Consistent with our secondary prediction, for the Subitizing
Range condition, involuntary counting occurred on a proportion of 0.58
of the 20 trials (SD = 0.33, SE = 0.08, Range = 0.05 to 1). This
proportion was signiﬁcantly diﬀerent from zero, t (15) = 7.11,
p < .001. For the Outside Range condition, involuntary counting occurred on a proportion of 0.20 of the 20 trials (SD = 0.18, SE = 0.05,
Range = 0 to 0.60). This proportion, too, was signiﬁcantly diﬀerent
from zero, t (15) = 4.46, p < .001. Of import, the RIT eﬀect (proportion of trials) in the Subitizing Range condition was signiﬁcantly
diﬀerent from that in the Outside Range condition, F (1, 15) = 28.13,
p < .0001 (ηp2 = 0.65).
An analysis of subjects' trial-by-trial measure of immediacy revealed
that, when the involuntary eﬀect arose, it was perceived to be immediate on a mean proportion of 0.81 of the trials (SD = 0.20,
SE = 0.05, Range = 0.27 to 1). The mean latency of the involuntary
counting was 2568.43 ms (SD = 785.37, SE = 296.84). The mean
accuracy of the involuntary counting was high (0.93, SD = 0.15,
SE = 0.04, Range = 0.43 to 1).
8. Experiment 2
As mentioned above, in RITs in which subjects are instructed to not
think of the name of the to-be-presented object, involuntary subvocalizations are inﬂuenced by the word frequency of the name of the
object: High-frequency words are more likely to yield an RIT eﬀect than
low-frequency words, and the latency of the eﬀect is shorter for the
former (Bhangal et al., 2015). This occurred in studies (Bhangal et al.,
2015) resembling that of Allen et al. (2013), in which, on a given trial,
only one stimulus was presented at a time. This frequency eﬀect was
also obtained in the data set of Reyes, Yankulova, Yoo, and Morsella
(2017), a study in which two RIT stimuli were presented simultaneously. In this RIT variant, subjects were instructed to not think of the
name of any of the two objects. The stimulus list included many of the

8.1. Method
8.1.1. Subjects
San Francisco State University students (n = 50; Chinese
speakers = 25; English speakers = 25; female = 34; Mage = 21.91,
6
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Any of the Words” appearing before each trial. See schematic depiction
of a typical trial in Fig. 4.
Since subvocalization is a common product of reading, we speciﬁcally chose to use the word “Read” instead of “Subvocalize,” to reduce
confusion and demand characteristics. The “read” here refers to whether or not one extracts phonology and meaning from seeing the words.
If the subject did read any of the words that were presented, then the
subject indicated this by button press, each time that he or she read a
word. For this purpose, there were two buttons provided to the subject:
One button corresponded to the word presented in the Upper Area, and
one button corresponded to the word presented in the Lower Area. The
pressing of these buttons allowed us to quantify the occurrence of involuntary reading. There could be multiple button presses in the same
trial, depending on how many times the subject read any of the words.
Subjects were informed that they could indicate which word they
happened to read by pressing the “z” key or the “/” key. The pairing of
the key with the location of the words (i.e., Upper Area or Lower Area)
was counterbalanced across subjects. Therefore, the “z” key would indicate the upper word for one subject, and would indicate the lower
word for another subject. Both keys were covered with colored paper
that had an upper case “U” or “L” written on it, to minimize confusion.
The colored papers were pink and yellow. The pairing of colored papers
to keys was counterbalanced across subjects. The duration of the presentation of the words (6 s) was the same as that used by Cho, Dou,
Reyes, Geisler, and Morsella (2018), an RIT experiment which also
presented two stimuli on each trial. Subjects were instructed that, if
they did not read either of the words during the trial, then they should
not press any buttons. Subjects were also told that the trial would not go
by any more quickly or slowly depending on their performance, and
that, during the entirety of the trial, they should focus on the ﬁxation
cross in the center of the screen.
After each trial, the subject was presented with the question, “During
the trial, did you ﬁnd yourself paying more attention to one of the areas of
the screen? If so, please indicate which area by pressing: Upper (pink/
yellow), Lower (yellow/pink) or NEITHER (0 or Zero)”. To reply to the
question, subjects pressed the button that corresponded to the location
of the word, or inputted the “0” key to indicate that they either paid
equal attention to both areas on the screen or did not pay attention to
any area. The purpose of the question was to assess if the subject was
aware of the occurrence of an attentional shift during the trial, because
subjects could involuntarily read both stimuli during the trial. Before
the critical trials, subjects completed two practice trials that presented
both the English and Chinese condition. The English stimuli used in the
practice trials (either ZEAF or MARF paired with either HAVE or MAKE;
see Appendix A) were the same for all subjects and never used for the
critical trials. The Chinese stimuli used in the practice trials were always, for all subjects, “天气 = Weather” paired with “埃米 = Amy”
(Appendix A). These stimuli were never used for the critical trials.
Once subjects completed the experiment, they answered a series of
funneled debrieﬁng questions. This questionnaire was designed to help
determine whether the data from any subjects should be excluded from
analysis. The funneled debrieﬁng questionnaire (following the procedures of Bargh & Chartrand, 2000) included general questions to assess
whether subjects (a) were aware of the purpose of the study, (b) were
aware of what this experiment was trying to study, (c) had a strategy
and/or goal in completing this experiment, (d) had anything interfere
with their performance on the task, (e) tried to follow the instructions,
(f) knew the meaning of the Ideograph (Chinese) words. The data from
one subject were excluded from analysis because the subject had to
leave the laboratory during the middle of the session.
It seems that subjects intended to follow the instructions and attempted to thwart the RIT eﬀect. In response to the question in the
funneled debrieﬁng, “On each trial, did you feel that you tried (intended) to follow instructions?”, all but three subjects indicated
something to the eﬀect of “yes.” The responses of the three subjects who
did not report something to the eﬀect of “yes” were “no,” in two cases,

SDage = 3.71) participated for course credit or $10. The Chinese
speakers were capable of reading and writing Chinese, and the English
speakers were not capable of reading and writing Chinese. The
Institutional Review Board at San Francisco State University approved
the involvement of human subjects in our project. Prior to participation
in the study, all subjects provided written and verbal consent.
8.1.2. Stimuli and apparatus
Stimuli were presented on an Apple iMac computer monitor
(50.8 cm) with a viewing distance of approximately 48 cm. PsyScope
software (Cohen et al., 1993) was used to present the stimuli and record
the data. Instructions and questions were written in black 36-point
Helvetica font. All stimuli and texts were displayed in black on a white
background. There were four sets of stimuli. One set consisted of 30
English real words (Appendix A), from various word classes except
prepositions or interjections (e.g., “away”; Brysbaert & New, 2009). A
second set (Appendix A) consisted of 30 English pseudowords (e.g.,
FLUP) and was taken from Rastle, Harrington, and Coltheart (2002); as
cited in Jantz, Tomory, Gazzaley, & Morsella, 2013). All English stimuli
were presented in black 56-point Helvetica font (approximately
3 cm × 1.5 cm). The English pseudoword stimuli were used successfully in previous research (Jantz et al., 2013).
The other two sets (Appendix A) consisted of 30 ideograph
(Chinese) real words from various word classes except prepositions or
interjections (e.g., 天气 = “weather”; Cai & Brysbaert, 2010) and 30
ideograph (Chinese) loan words that refer to names in English (e.g., 埃
米 = “Amy”; Cai & Brysbaert, 2010). We purposefully avoided ideograph loan words that refer to famous English names, such as the name
of a president or celebrity. All ideograph stimuli were presented in
black 56-point Song font (approximately 3 cm × 1.5 cm), with each
character occupying approximately 1.5 cm × 1.5 cm. The visual angle
for both English words and Ideograph words was 1.79° × 3.58°
(1.5 cm × 3 cm). The array of both words was presented on the screen
with a visual angle of 13.07° x 3.58° (11 cm × 3 cm).
The two types of words within each language were matched on
some characteristics. All Chinese stimuli contained only two characters
and two syllables. All English real words contained four letters and a
maximum of two syllables, and the English pseudowords contained four
letters and one syllable. The font size of all stimuli was such that the
Chinese words occupied the same amount of space on the computer
screen as did the English words. During each trial (Fig. 4), two words
were equidistant (3.7 cm) from a ﬁxation cross (+) in the center of the
screen. On an English trial, one word from the English real word list was
randomly selected along with one word from the English pseudoword
list. On an Ideograph trial, one word from the Chinese real-word list
was randomly selected to appear with another word from the Chinese
loan-word list. For each stimulus array, one word was presented in the
upper area, which is 3.7 cm above the ﬁxation cross, or in the lower
area, which is 3.7 cm below the ﬁxation cross. An illustration of the
upper and lower area was shown to each subject. Placing the stimuli on
the upper and lower area of the ﬁxation cross diminished artifacts from
spatial incompatibility. Whether the loan word/pseudoword and real
word appeared on the upper area or the lower area was randomized.
8.1.3. Procedures
The English and Chinese trials were manipulated within-subjects,
with all 120 stimuli intermixed and presented in random order. For
example, on the ﬁrst trial, a subject may see two English stimuli, and,
on the second trial, the same subject may see Chinese stimuli. On each
trial having English stimuli, subjects never saw two English real words
or two English pseudowords. Similarly, on each trial presenting Chinese
stimuli, subjects never saw two Chinese real words or two Chinese loan
words. Subjects were instructed that they would be presented with two
words on each trial, one word above the ﬁxation cross and the other
word below the ﬁxation cross. They were further instructed to not read
any of the words that were presented, with the instruction “Do Not Read
7
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Fig. 4. Schematic depiction of a typical trial in Experiment 2. The stimulus 天气 means “weather,” and the stimulus 埃米 means “Amy.” Not drawn to scale.

and no response in the third case. In response to the question, “Did you
have a strategy and/or goal in completing this experiment?”, all but 10
subjects conveyed that they adopted a strategy that, they believed,
would allow them to not experience an RIT eﬀect. For example, one
subject reported, “My strategy was to focus on the cross [the ﬁxation
cross] and not think of anything.”

of button presses across trials was signiﬁcantly diﬀerent from zero,
ts > 9.14, ps < 0.0001.
We conducted an omnibus ANOVA which had Reader (Chinese or
Non-Chinese) as a between-subjects factor, Text Language (Chinese text
or English text) as a within-subjects factor, and Fluency (Fluent
[Chinese regular word or English regular word] and Disﬂuent [Chinese
loan word or English pseudoword]) as a within-subjects factor. As illustrated in Fig. 5, there was no main eﬀect of Reader, F (1, 37) = 0.51,
p = .48, a main eﬀect of Text Language, F (1, 37) = 18.73, p = .0001,
and, of most import, a main eﬀect of Fluency, F (1, 37) = 14.23,
p = .0006. There were no noteworthy interactions between the factors,
ps > 0.24, except for a trend between Reader and Fluency, F (1,
37) = 3.26, p = .08. Of main importance, for Chinese readers, there
were signiﬁcantly more button presses, across trials, for the regular
words than for the loan words, t (24) = 4.15, p = .0004. Similarly, for
the Non-Chinese readers, there were signiﬁcantly more button presses,
across trials, for the regular words than for the pseudowords, t
(21) = 2.69, p = .014. English readers did not display such a preference for the Chinese ideographs (i.e., regular words versus loan
words), t (13) = 0.32, p = .75. Of note, when confronted with the
English words, the Chinese readers, too, had more responses, across
trials, to the regular words than to the pseudowords, t (24) = 3.42,
p = .002. This is most likely because these subjects, who are university
students, are ﬂuent readers of English.
Our critical dependent measure was subjects' responses to the posttrial question (“During the trial, did you ﬁnd yourself paying more attention
to one of the areas of the screen? If so, please indicate which area by
pressing: Upper [pink/yellow], Lower [yellow/pink]) or NEITHER [0 or
Zero]”). The results resembled that of the analysis involving the button
presses (Fig. 6), except that, in this analysis, (1) the main eﬀect of
Reader was signiﬁcant, F (1, 48) = 13.73, p = .0005 (ηp2 = 0.22), (2)
the interaction between Reader and Text Language was signiﬁcant, F (1,
48) = 46.96, p < .0001 (ηp2 = 0.49), and (3) the interaction between
Reader and Fluency was signiﬁcant, F (1, 48) = 5.72, p = .02
(ηp2 = 0.11). In addition, in this analysis, the interaction between the
three factors Reader, Language, and Fluency was signiﬁcant, F (1,

8.1.4. Results
The mean response latency of the button presses, which of course is
not an exact measure of the timing of the occurrence of the involuntary
reading, was 2546.03 ms (SD = 659.25, SE = 96.16, Range = 1260.55
to 3821.75 ms). For all the conditions displayed in Fig. 5, the mean rate

Fig. 5. First button press, indicating involuntary reading, as a function of
Reader (Chinese or Non-Chinese), Text Language (Chinese text or English text),
and Fluency (Fluent [Chinese regular word or English regular word] and
Disﬂuent [Chinese loan word or English pseudoword]).
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Chinese; the low-ﬂuency words were English pseudowords and Chinese
loan words. This eﬀect, involving ﬂuency, is diﬀerent in nature from an
attentional eﬀect stemming from lower-level features of the stimulus,
for example, the case in which a word presented in red font captures
attention when that word is presented along with words presented in
standard black font. One could conclude that the present data suggest
that the boundary conditions of the RIT eﬀect do not lie in mental
operations requiring selective attention.
One limitation of the present experiments is that the dependent
measure involves the technique of self-report. Subjects' self-reports
could be inaccurate because of a plethora of reasons (see discussion in
Morsella, Wilson, et al., 2009), including response bias, demand characteristics, or incorrect introspections (e.g., memory distortions; Block,
2007). However, the accuracy (~90%) of the involuntary counting in
Experiment 1 suggests that subjects were in fact reporting their experience of involuntarily attending to, and somehow processing, the
stimulus. In line with this conclusion, as mentioned in the Introduction,
evidence from other RITs corroborates that subjects' self-reports tend to
be accurate and reliable. Future versions of the two present RITs could
be combined with neuroimaging technologies to provide additional,
neural-based measures (e.g., activation of the neural correlates of
reading or of letter-counting) that could corroborate still further the
self-reports made by subjects.
The RIT eﬀect supports theoretical views proposing that, in cognition, one is conscious only of the outputs of mental processes but (often)
not of the processes themselves. This notion recurred often in the history of psychology and was espoused by Karl Lashley (1956), George
Miller (1962), Neal Miller (1959), Helmholtz (1856/1925), and Nisbett
and Wilson (1977). Today, some untraditional views regarding the
nature of attention are consonant with this notion, as we will discuss
next.
Many theorists construe attention as a cause, something that inﬂuences information processing in a certain way. For example, the allotment of attention to a perceptual stimulus will cause for the perceptual
processing of that stimulus to be enhanced. Other theorists propose that
attention should be construed, not as a cause, but rather as an eﬀect
(Krauzlis, Bollimunta, Arcizet, & Wang, 2014).
According to Krauzlis et al. (2014), perceptual representations that
are of high priority (e.g., associated with bodily needs or activated sets)
are perceptually enhanced (involuntarily) compared to the other representations activated at that time. From this standpoint, this relative
enhancement is experienced by the observer as a voluntary allocation of
attention. Thus, in the traditional view, attention is the cause of perceptual enhancement, but in the view of Krauzlis et al. (2014), attention
emerges from the relative perceptual enhancement that high-priority
representations receive, a process stemming from unconscious mechanisms in the basal ganglia. Prominent ﬁgures such as James (1890),
Neisser (1967), and Hochberg (1978), too, had subscribed to an eﬀectbased view of attention, which has the important advantage of avoiding
the homunculus problem (see Review in Johnston and Dark, 1986).
The ﬁndings of Experiment 1, involving involuntary, set-based attentional shifts are consistent with the view of Krauzlis et al. (2014),
because the shift in attention, normally a “top-down” process associated
with volition, occurred against the intentions of the subject. From the
standpoint of Krauzlis et al. (2014), one could speculate that, in Experiment 1, the set enhanced the critical location and this then led to a
deeper processing (letter counting) of the stimulus presented there.
Subjects would, according to Krauzlis et al. (2014), experience that they
attended more to the critical word. Similarly, from this untraditional
standpoint, the ﬂuent stimuli in Experiment 2 were somehow “enhanced” compared to the disﬂuent stimuli, and this enhancement led to
subjects experiencing that they attended more to them.
A future project could, with a single experiment with a withinsubjects design, juxtapose the strength of the manipulations from
Experiment 1 and Experiment 2. Another future project could, by
building on the ﬁndings of Experiment 2, investigate whether stimulus

Fig. 6. Region attended (proportion of trials) as a function of Reader (Chinese
or Non-Chinese), Text Language (Chinese text or English text), and Fluency
(Fluent [Chinese regular word or English regular word] and Disﬂuent [Chinese
loan word or English pseudoword]).

48) = 6.02, p = .02.
Of main importance, for Chinese readers, there was signiﬁcantly
more attending, across trials, to the region associated with regular
words than to the region associated with loan words, t (24) = 4.97,
p < .0001. For the Non-Chinese readers, there was signiﬁcantly more
attending, across trials, to the regular words than to the pseudowords, t
(24) = 2.40, p = .02. English readers did not display such a diﬀerence
when confronted with Chinese ideographs (i.e., regular words versus
loan words), t (24) = 1.77, p = .09. Of note, when confronted with the
English words, the Chinese readers, too, attended more, across trials, to
the regular words than to the pseudowords, t (24) = 3.29, p = .003.
Again, this is most likely because these subjects, who are university
students, are ﬂuent readers of English. The response to this post-trial
question corresponded to the button-pressing responses on a mean
proportion of 0.76 of the trials (SD = 0.22).
9. Discussion
Previous versions of the RIT have revealed how thoughts can be
elicited involuntarily through the combination of the activation of sets
and the presentation of external stimuli. Here, the data from two experiments reveal that processes involving attention, too, can be controlled in this involuntary manner. In Experiment 1, subjects were instructed to not pay attention to, and not count the number of letters in,
a word presented in a critical location (the “critical word”). Throughout
all of the scores of trials, the critical location was always the same, to
minimize inter-trial carryover eﬀects, confusion on the part of the
subject, and other artifacts. Despite the intentions of the subjects, who
were instructed to focus their gaze on the ﬁxation cross presented at the
center of the screen, involuntary letter-counting of the critical word
occurred on a substantive proportion of the trials (39%). Of import, this
eﬀect requires an involuntary shift in attention, one that is based on the
activation of set, a phenomenon that has been construed as being “topdown” (Miller, 2000). This phenomenon is diﬀerent from, for example,
an involuntary attentional shift to the onset of a salient stimulus (e.g., a
bright ﬂash), as occurs in the visual grasp reﬂex (Sumner & Husain,
2008).
In Experiment 2, involuntary shifts in attention stemmed from the
properties of the stimuli: Word stimuli that were high in ﬂuency received involuntary attention more often than did words that were low
in ﬂuency. The high-ﬂuency words were real words in English and in
9
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properties other than ﬂuency (e.g., the “pop-out” eﬀect; Treisman &
Gelade, 1980) determine which stimulus from a set of stimuli is associated with involuntary entry into consciousness. Experiment 1 involved what could be construed as a form of spatial priming. Would
similar RIT eﬀects arise from other forms of pre-trial priming (e.g.,
semantic priming)? For example, in an RIT in which two stimulus objects (e.g., line drawings of CAT and HAMMER) are presented on each
trial, would priming of a concept (e.g., ANIMAL) before the trial inﬂuence which of the two objects is associated with involuntary entry
(e.g., yielding /k/, /œ/, and /t/)?
In everyday life, it is obvious that most entry into consciousness
occurs involuntarily. The RIT was designed to investigate the nature
and limitations of such entry. Again, the present data suggest that the
boundary conditions of the RIT eﬀect do not lie in mental operations
requiring an executive process such as selective attention. The present
ﬁndings and the theoretical views that they support have implications
for various subﬁelds of psychology, including attention, perception,
psycholinguistics, cognitive control, and psychopathology. Regarding
psychopathology, it is known that, as revealed in the dot-probe task
(MacLeod, Mathews, & Tata, 1986), undesired attentional processing
(e.g., in anxiety, rumination, obsessions, and addictions) can be triggered by sets and the nature of external stimuli, including the valence of
these stimuli (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, &
van IJzendoorn, 2007; Hezel & Simpson, 2019; Meyer, 1966; Van
Rooijen, Ploeger, & Kret, 2017). The eﬀective control of attention,

which is a form of the more general process of cognitive control (Egner,
2017), is an essential component of successful overall self-regulation
(Egner, 2017; Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). By understanding the stimulus conditions and set-related conditions under
which attentional control fails, thereby causing involuntary cognitions
to enter consciousness, one can develop a more complete theory of the
interaction between voluntary and involuntary processing in the process of self-regulation.
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Appendix A. Stimulus list

English real word

English non-word

Ideograph real word

English translation

Ideograph loan word

English translation

Away
Body
Come
Ever
Fine
Game
Help
Inch
Joke
Knee
Lift
List
Mind
Name
Nose
Only
Park
Past
User
Ring
Step
Vase
Time
Town
Very
Warm
What
Yarn
Zone
Does

Brun
Crin
Darf
Flup
Gelp
Gerp
Hame
Irms
Jong
Jort
Kels
Lerg
Lirm
Maff
Marp
Nint
Nirm
Phiv
Rull
Rurn
Shov
Terg
Tunk
Veam
Warl
Yarp
Yash
Zean
Zere
Flis

我们
确实
分析
自己
抱歉
离开
接受
孩子
当然
可以
安全
认为
而且
勇气
明白
学习
现在
听说
水平
奶酪
微笑
朋友
告诉
房子
出来
电梯
释放
晚餐
偶像
早安

We
Indeed
Analysis
Ourself
Sorry
Leave
Accept
Kid
Forsure
Can
Safe
Consider
And
Courage
Understand
Learn
Now
Heard
Horizontal
Cheese
Smile
Friend
Tell
House
Come out
Elevator
Release
Dinner
Idol
Morning
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吉恩
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