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All or None Hypothesis: A Global-Default Mode That Characterizes the
Brain and Mind

Adele Diamond
University of British Columbia and British Columbia Children’s Hospital

It is proposed that the mind and brain often work at a gross level and only with fine tuning or inhibition
act in a more differentiated manner, even when one might think the domains being issued the global
command should be distinct. This applies to disparate findings in cognitive science and neuroscience in
both children and adults. Thus, it is easier to switch everything, or nothing, than to switch one thing (the
rule one is following or which button to press) but not the other. It is easier to issue the same command
to both hands than to move only one hand. If one needs to respond to the opposite (or antonym) of a
stimulus, one is faster if the correct response is to the side opposite the stimulus. People tend to think of
the nervous system as sending out very precise commands only to the relevant recipient, but it appears
that often the command goes out more globally and then parts of the system need to be inhibited from

acting on the command.
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Developmental psychologists, neuroscientists, pediatricians,
and teachers have long known that early in life the nervous system
lacks precision in many ways, often functioning in a global, diffuse
way. For example, when a young child intends to do something
with only one hand, there is often motor overflow to the other
hand. The nervous system command to do the action goes to both
hands, lacking the intended precision that was for the command to
go to one hand only. Bruner and I independently documented the
frustration of infants and toddlers, who having forcefully pushed a
lid up with both hands, intend to remove one hand to reach for a
treat under the lid. That darn lid, though, keeps coming down
because when the child lowers one hand, the other hand (the one
that should be holding the lid up) comes down as well (Bruner,
1970; Diamond, 1990; see Figure 1). Here, the command “lower”
has gone to both hands, though it was intended for only one hand.
Such mirror movements of the limbs are not only seen in infants
but are normal in children through at least 7 years of age (Aber-
crombie, Lindon, & Tyson, 1964; Lazarus & Todor, 1987; May-
ston, Harrison, & Stephens, 1999).

Another example of early lack of precision in neural communi-
cation is the underspecification of neuronal projections, earning
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them the name exuberant projections. The sensory areas initially
project somewhat globally to the thalamus, so that some nonvisual
inputs go to the visual thalamus (the lateral geniculate) and some
nonauditory inputs go to the auditory thalamus (the medial genic-
ulate), and conversely some early projections from the visual
thalamus go to nonvisual areas, and some early projections from
the auditory thalamus go to nonauditory areas (Bhide & Frost,
1999; Cooper & Cowey, 1990; Frost, 1986; Ramoa & Yamasaki,
1996; D. K. Simon, & O’Leary, 1992; Sur, 1988; Sur, Garraghty,
& Roe, 1988). The nervous system relies on projections that have
gone to the wrong place being pruned away when they do not
match up as well with the recipient site as projections intended for
that site.

What is less widely recognized, and is explored in this article, is
that such global modes appear to (a) characterize the mind and
brain not just in children but also in adults and (b) characterize the
mind and brain in far more respects than in just motor or sensory
processing—not in all respects but in surprisingly many. While
people tend to think of gross commands as only characterizing the
immature brain, they are very much true of the mature adult brain
as well. I offer the hypothesis that the mind and brain often tend to
work at a relatively gross level, and only with effort (often in the
form of inhibition) do they work in a more selective manner. The
lack of specification that surprised neuroscientists when they first
discovered exuberant projections decades ago seems to often be
the rule across many domains of cognition, perception, and action.
It is proposed that several seemingly unrelated findings in cogni-
tive psychology and neuroscience provide support for this princi-
ple. People are more integrated than they often appreciate. To act
in a less integrated fashion often requires inhibition of the global-
command default mode.

Corollary 1

One corollary of the global default principle is as follows: It is
easier to switch everything or nothing than to switch one thing
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Frame 1
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Frame 4

Figure 1.

Frame 5

Frame 6

A girl of 7.5 months performing Diamond’s (1990) object retrieval task where the front of the box

is open and the toy is on the table near the rear of the box. The baby needs to be able to see her pacifier through
the box opening to succeed in reaching in to retrieve the toy. Cleverly, the baby raises the box with both hands
so that she can see in through the opening (Frame 1). Then she lowers one hand to start to reach in for the toy
(Frame 2). The hand that was supposed to keep the box up fails her, however, and comes down too (Frame 3),
creating a problem. She is no longer looking through the opening, so she withdraws the hand that had started to
reach in (Frame 4). In Frame 5, she tries again, once again raising the box with both hands. Once again, when
one hand comes down to reach, the hand that was supposed to keep the box raised also comes down, and once
again the baby is not able to succeed in retrieving the toy.

(e.g., the rule or the response) but not another (Crone, Ridderink-
hof, Worm, Somsen, & van der Molen, 2004; Davidson, Amso,
Anderson, & Diamond, 2006; Hommel, Musseler, Aschersleben,
& Prinz, 2001; Kleinsorge, 1999; Schuch & Koch, 2004). Simi-
larly, it is easier to slow down across the board than to fine tune
that more precisely.

Thus, if the rule changes, people are faster to respond if where
they should respond also changes. This has been demonstrated in
children (Crone et al., 2004), young adults (e.g., Kleinsorge,
1999), and older adults (Mayr, 2001). Only with effort can people
switch one thing but not another; it is much easier to switch
everything across the board. For example, Davidson et al. (2006)
had participants randomly switch between the rule to respond on
the same side as the stimulus and the rule to respond on the side
opposite the stimulus. (If the stimulus was gray, participants were
to press the button on the same side as the stimulus, and if
the stimulus was striped, participants were to respond on the
opposite side.) Participants were much faster on task-switch trials
when the location of the correct response also changed than on
trials where the rule switched but not the response (Davidson et al.,
2006). They were faster on rule-repeat trials when the response site
also remained the same than when the correct response changed. It
is as if it is easier for a person’s mind or brain to issue a global
command, “switch” or “repeat,” than to issue the more refined
command, “Switch rules but do not switch response site,” though
conceptually where one responds should be orthogonal to what
rule one is following.

Consider the Simon effect, named after the person who first
described it (J. R. Simon, Acosta, Mewaldt, & Speidel, 1976; J. R.
Simon, Sly, & Vilapakkam, 1981; J. R. Simon & Small, 1969). On

Simon tasks the rules are as follows: “For A, press right, and for
B, press left.” The stimuli are always presented individually to the
right or left. People are consistently faster to respond when a
stimulus appears on the same side as its associated response than
when it appears on the opposite side; that difference in response
time is called the Simon effect (Hommel, Proctor, & Vu, 2004; Lu
& Proctor, 1995). However, if one is supposed to press the color
opposite to the color of a stimulus, people are faster to also press
the button on the side opposite the stimulus (a reverse Simon
effect; Hedge & Marsh, 1975; J. R. Simon et al., 1981). Again, it
appears that issuing a global command (in this case, “opposite”) is
preferred by one’s neural machinery over a more selective com-
mand to just the action system or to just one aspect of cognition.
Also consistent with Corollary 1, if the stimulus changes but the
rule and response remain the same as on the previous trial, people
are slower to respond than if the rule and response also change
when the stimulus changes (Mayr & Bryck, 2005). That is, upon a
change of stimulus, a person’s default mode is to change every-
thing rather than, in a more refined way, to stay with the same rule
and response despite the change of stimulus. People can do the
latter, but it goes counter to their default and so takes longer.
When comparing performance on single-task blocks (where all
trials present the same task) to task-switch blocks (where two tasks
are intermixed), researchers consistently find that people slow
down across the board when two tasks are intermixed (Davidson et
al., 2006; Duncan, 1979; Allport & Wylie, 2000; Los, 1996;
Rogers & Monsell, 1995). That is true even for easy trials—trials
that require acting in accord with one’s dominant tendency (e.g.,
read the word and ignore the color of the ink) and trials that present
the same task as on the preceding trial. It is as if the system has



132 DIAMOND

been given a gross-level command, “slow down,” even when
slowing down might not really be needed on a subset of those
trials.

Corollary 2

A second corollary of the principle of a default global-command
mode is that it is easier to take into account multiple salient
properties of a stimulus than only one of its properties. Indeed, it
is often difficult to ignore irrelevant properties of an attended
stimulus.

On Simon tasks (described above), all a participant needs to
know to respond correctly is the identity of the stimulus; nothing
else about a stimulus is ever relevant. People evidently cannot
ignore the location of the stimulus, however, as their performance
is affected by that irrelevant information; hence, the Simon effect
(faster reaction times when a stimulus appears on the same side as
its associated response than when it appears on the opposite side).
This is true from the youngest age that children can perform the
Simon task (3.5-4 years) and, if anything, is more exaggerated at
the youngest ages than thereafter (Davidson et al., 2006).

Giving practice in overcoming the tendency to respond faster
when stimulus and response are on the same side, such as by
presenting a series of opposite-side (incongruent) trials can pro-
duce a reverse Simon effect when one is asked to switch back to
responding on the same side as the stimulus (Logan & Zbrodoff,
1979). That too shows the influence of stimulus location, which is
irrelevant to the task. The point is that when same-side and
opposite-side trials are intermixed, the responses of children
(Davidson et al., 2006), young adults (Hommel et al., 2004), and
older adults (Van der Lubbe & Verleger, 2002) are affected by a
stimulus dimension participants know is irrelevant but which their
strong tendency is to process anyway. It appears that because the
commands to the motor system are to respond on the right or left,
right-left location becomes globally salient (even in the visual
perception of the stimuli).

Similarly, since Garner (1974), psychophysicists have known
that if a person is attending to length, although orientation and/or
width might be wholly irrelevant, those properties are also pro-
cessed (e.g., Dick & Hochstein, 1988; though this does not extend
to all possible stimulus properties [e.g., Cant, Large, McCall, &
Goodale, 2008]). The behavioral paradigm Garner pioneered was
a speeded-classification task that assesses how efficiently people
can process one dimension of an object while ignoring other
dimensions. In the baseline condition, only the relevant dimension
varies, while the value of an irrelevant dimension is kept constant.
In the filtering condition, both the relevant and irrelevant dimen-
sions vary. If participants could selectively process only the rele-
vant dimension, their speed and accuracy would be identical in the
two conditions. Since participants cannot help attending to the
orientation of lines when asked to discriminate their length, re-
sponses to length are slower and less accurate when both dimen-
sions vary than when the stimuli vary only in length.

It is many years since Duncan (Duncan, 1980; Duncan, Emslie,
& Williams, 1996; Duncan, Humphreys, & Ward, 1997) theorized
that directing attention to one feature of an object results in
selection of other features of that object, both relevant and irrele-
vant ones. A particularly striking example of people’s tendency to
be influenced by properties of a stimulus that they know are

irrelevant is provided by Pratt and Hommel (2003, Experiment 4;
see Figure 2). They demonstrated that not only is an irrelevant
feature (color) of a stimulus processed by adults, but if that
irrelevant feature (the same color) then appears as part of a wholly
irrelevant stimulus, that wholly irrelevant stimulus then influences
adults’ performance. This has yet to be tested in children, but I see
no reason why children’s performance would not be similarly
influenced.

The difficulty that 3-year-olds display in changing dimensions
on the dimensional change card sort task also demonstrates this in
stark relief (Diamond, Carlson, & Beck, 2005; Diamond &
Kirkham, 2005; Zelazo, Frye, & Rapus, 1996). Here, cards can be
sorted by color or shape. Each stimulus matches the label for one
sorting bin (the model card) on one dimension but not the other
(e.g., a red truck stimulus matches a blue truck model card on
shape but not on color). Hence the correct sorting response for one
sorting rule is the wrong response for sorting by the other dimen-
sion. Unlike the procedure for the Wisconsin card sorting task,
participants are told when the sorting criterion changes and what it
is changing to, and on each trial they are either reminded of the
currently relevant sorting rules or quizzed on them with feedback.
Three-year-olds can sort flawlessly by either color or shape, but
when they are supposed to switch to the other sorting dimension
(e.g., switch from sorting by color to sorting by shape), they seem
unable to ignore the previously relevant dimension. Thus, although
a child may have just told the experimenter that trucks go with the
blue truck model and stars go with the red star model, and although
the experimenter presents the stimulus by labeling only the rele-
vant dimension (“Here’s a truck™), a 3-year-old who previously
sorted by color will take the red truck card, look at it, say “But it’s
red,” and sort it with the red star model.

Importantly, if color and shape are always present on the stim-
ulus cards but are not properties of the same object (e.g., instead of
presenting a red truck on a white background, a black truck is
presented on a red background), then many more 3-year-olds are
able to succeed. Here they do not need to selectively attend to only
one property of a thing; color is a property of the background, not
of the shape (Diamond et al., 2005; Kloo & Perner, 2005). Adults,
of course, can switch from sorting by color or shape to sorting by
the other dimension if they are told when the switch is occurring
and what to switch to. Even adults, however, show a cost in
switching from always sorting by color or shape to always sorting
by the other; adults are slower on the second block and remain
slower on the second dimension throughout the testing session
(Diamond & Kirkham, 2005). That is, both children and adults find
it difficult to ignore the previously relevant property of a stimulus,
especially if it was the first relevant property in the testing session,
even though they know that property is now irrelevant. Children
show this in a more extreme form, but this is still present in adults.
It presumably reflects an inertial tendency; indeed, Kirkham,
Cruess, and Diamond (2005) labeled it attentional inertia. Hom-
mel and colleagues have elaborated on why this inertial effect is
found (Hommel, 2004; Waszak, Hommel, & Allport, 2003).

Many people have written about the binding problem (e.g.,
Caiqi, Guifang, Zhicheng, & Jian, 2004; Treisman, 1996). For
example, how do stimulus identity and stimulus location, presum-
ably encoded by different neural systems, get bound together?
Note that for all of the examples above, it is unbinding (rather than
binding) that is the problem. O’Craven, Downing, and Kanwisher



SPECIAL SECTION: GLOBAL-DEFAULT MODE 133

CUE

Subjects are instructed to remember the
cue’s shape and that its color doesn’t
matter.

DELAY

DISTRACTOR ARROWS

During the delay, distractor arrows
appear. Subjects are told that they
are irrelevant to the task and to
ignore them.

If the correct response choice
happens to appear at the location
to which the arrow of the same
color as the stimulus happens to
be pointing (see possible Target
Display #2), subjects are faster to
indicate that correct response
choice than if the arrow of that
color is not pointing there (see
possible Target Display #1). Thus,
subjects are faster for the second
target display shown here than for
the first.

Figure 2.

POSSIBLE TARGET
DISPLAY #1

POSSIBLE
TARGET
DISPLAY #2

Illustration of a trial in Pratt and Hommel (2003, Experiment 4). Adapted from “Symbolic Control

of Visual Attention: The Role of Working Memory and Attentional Control Settings,” by J. Pratt & B. Hommel,
2003, Journal of Experimental Psychology: Human Perception and Performance, 29, p. 837. Copyright 2003 by

the American Psychological Association.

(1999) and Schoenfeld et al. (2003) provided evidence at the
neural level for such rapid, automatic binding. Unbinding would
require inhibiting or undoing that process. (O’Craven and col-
leagues, 1999, had participants view a face transparently superim-
posed on a house, one moving and the other stationary. Attending
to one attribute of an object [e.g., the motion of a moving face]
enhanced the neural representation not only of that attribute but
also of other, task-irrelevant attributes of the same object [e.g., the
face] but not of attributes of the other object [e.g., the house].)

Corollary 3

A third corollary of the global default principle is that it is easier
to inhibit a dominant response all the time than only some of the
time.

One of the most demanding cognitive requirements is to switch
back and forth, to overcome inertial tendencies that favor continu-
ing in whatever mindset one is in. Once in a groove, even if it was

a difficult one to settle into, it is not that difficult to continue along
that path. What is most demanding is switching back and forth,
overcoming inertial tendencies (Diamond et al., 2005; Fagot, 1994;
Los, 1996; Schuch & Koch, 2004; Waszak et al., 2003). Thus, it is
easier to respond on the same side as a stimulus than on the
opposite side (the Simon effect), but it is much easier (both for
children and adults) to always respond on the side opposite the
stimulus than to switch back and forth between sometimes re-
sponding on the same side and sometimes responding on the
opposite side (Davidson et al., 2006; Lu & Proctor, 1995).
Proficient readers are used to attending to the meaning of words
and to ignoring their surface features such as the color of the ink
in which they are printed. It is difficult for readers to ignore a
word’s meaning and only focus on the color of the ink. Hence, if
a color word (say, green) is printed in the ink of another color (say,
red), people are slower to name the ink color than to read the word
(the Stroop effect; MacLeod, 1991; Stroop, 1935). However, peo-
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ple are far faster to always name the ink color of color words
(inhibiting the dominant response on all trials) than they are to
name the ink color on some trials and read the word on other trials
(inhibiting the dominant response on only some trials, the ink-
naming ones, e.g., Allport & Wylie, 2000; Wylie & Allport, 2000).
To try this yourself, see Figure 3. It is far easier to keep doing the
same thing (to obey a global command relevant for an entire block
of trials) even if that is a command to do something relatively
difficult than it is to operate in a more fine-grained manner,
sometimes following the difficult rule and sometimes the easy one.
This is true even though it may seem counterintuitive that one
would be faster if all trials require one to follow a difficult rule
than if only some of the trials require that and other, intermixed
trials allow one to follow an easy rule.

Similarly, in the standard flanker paradigm (press in the direc-
tion indicated by a central stimulus, ignore the flanking stimuli;
Eriksen & Eriksen, 1974), participants can get in the groove of
only attending to the center stimulus. Hence, one sees little devel-
opmental improvement after 7 years of age (Rueda et al., 2004),
one sees only small (though well-replicated) reaction time differ-
ences between when the flanking stimuli are congruent with the
central target and when the flankers are mapped to the opposite
response (the Flanker effect), and the Flanker effect disappears if
the stimuli are not very small or not very close together (e.g.,
Paquet, 2001). Our variation of the flanker task includes reverse
flanker trials (attend to the flankers and ignore the central stimu-
lus). When classical Flanker and reverse Flanker trials are inter-
mixed, even ignoring all trials where the rule switches from the
previous trial, because participants cannot settle into relying on
one global command (e.g., focus only on the stimulus in the
center), one finds a Flanker effect that is 612 times larger than in
the standard task and is insensitive to stimulus characteristics such
as whether the stimuli are large or small (Munro, Chau, Gazarian,
& Diamond, 2006).

Corollary 4

Certainly, it has long been known in motor control that it is
easier to do the same thing (or mirror image) with both hands than
to do one type of movement with one hand and a different type of
movement with the other hand, or even to move one hand and do
nothing with the other. That is, the default seems to be a global
command to both hands to do a certain action.

To keep one hand from doing the same action as the other
requires inhibition of that default. Thus, when young children
intend to make a movement with only one hand, they involuntarily
activate homologous or mirror-image muscle groups of the con-
tralateral hand (called mirror movements or motor overflow). This
is normal in children until almost 8 years of age (Abercrombie et
al., 1964; Lazarus & Todor, 1987; Mayston et al., 1999; Todor &
Lazarus, 1986). Older children and adults manage not to make
such associated movements of the contralateral hand by inhibiting
that tendency. If adults are cognitively distracted or fatigued (Bod-
well, Mahurin, Waddle, Price, & Cramer, 2003) or have to work
against high resistance (Armatas, Summers, & Bradshaw, 1994),
that inhibition fails and mirror movements are released.

Under normal circumstances, unilateral hand movements of
adults are accompanied by (a) transient inhibition of corticospinal
neurons innervating homologous muscles in the resting hand (Du-

A) green |blue| green red

blue | |green | blue | red | red

B) green blue green red

blue green blue red red

Figure 3. Here, color words are printed in the ink of another color.
Compare for yourself the difficulty of saying the color of the ink only some
of the time (in a mixed block) and saying the color of the ink all the time
(in a single-task block). For Group A, some of the words are enclosed
within a box. For those words, read the word instead of saying the color of
the ink. For all others, say the color of the ink. For Group B, say the color
of the ink for all words. You should notice quite a big difference in
difficulty. When reading a study that uses the Stroop task, it is important
to look at how the stimuli were administered (in single-task blocks or
mixed blocks).

que et al., 2005; Leocani, Cohen, Wassermann, Ikoma, & Hallett,
2000; Liepert, Dettmers, Terborg & Weiller, 2001; Sohn, Jung,
Kaelin-Lang, & Hallett, 2003; Weiss, Weiller, & Liepert, 2003)
and (b) transient transcallosal inhibition of neurons of the con-
tralateral primary hand area of motor cortex (Heinen et al., 1998;
Meyer, Roricht, Von Einsiedel, Kruggel, & Weindl, 1995; Schnit-
zler, Kessler, & Benecke, 1996).

Not only does a command to make a movement go to both limbs
even when movement of only one limb is intended (requiring
inhibition of that movement for the hand not meant to make the
movement) but the command to not act (to stop a movement one is
ready to make just before executing it) is also nonselective (Coxon,
Stinear, & Byblow, 2006; Hoshiyama et al., 1996). “The inhibitory
“No-go” process which is probably generated in the prefrontal
cortex and/or SMA [supplementary motor area] is not specific to
the target muscles, but causes general suppression over the pyra-
midal tract” (Hoshiyama et al., 1996, p. 429).

Complementary findings obtain for bimanual coordination (e.g.,
Fagard, Morioka, & Wolff, 1985; Swinnen, 2002; Wenderoth,
Puttemans, Vangheluwe, & Swinnen, 2003). It is far easier to
make bimanual mirror-image movements (e.g., mirror-image cir-
cles in the air) or the same movement simultaneously with both
hands (e.g., alternately placing one’s hands down flat or in a fist)
than to have one’s hands do different things simultaneously (e.g.,
executing the palm—fist alternation offset between the two hands
so that one hand executes the palm—flat movement while the other
makes a fist). Well before children start kindergarten they can do
the former, whereas the latter is beyond the ability of many
children as old as 8 years (Fagard, Hardy-Leger, Kervella, &
Marks, 2001; Njiokiktjien, Driessen, & Habraken, 1986). Even
many healthy, young adults cannot move one arm in a circle while
moving the other in a square, or move one arm at one speed and
the other arm at a different speed even if the movements of the two
arms are the same or a mirror image.

Corollary 5

A fifth corollary of the global default principle is that if one is
thinking about a sentence that implies movement in one direction,
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SPATIALLY COMPATIBLE TRIAL

Press here if sentence ’
makes sense —_—

Press here to start the trial

Press here if sentence does .
not make sense _

Subject

SPATIALLY INCOMPATIBLE TRIAL

Is this sentence
grammatically
correct?:

“Put the cup on
the table.”

Subject

Press here if sentence ’
makes sense _—

Press here to start the trial

Press here if sentence does .
not make sense —_—

Subject

Is this sentence
grammatically
correct?:

“Put your cap on
your head.”

Subject

Figure 4. Two illustrative trials in Glenberg and Kaschak (2002). Adapted from “Grounding Language in
Action,” by A. M. Glenberg & M. P. Kaschak, 2002, Psychonomic Bulletin & Review, 9, 358 -365. Copyright

2002 by the Psychonomic Society.

the prepotent tendency is to move one’s body in that direction; to
move in the opposite direction requires inhibition of that tendency.

This is based on the work of Glenberg and Kaschak (2002), who
in ingenious experiments have shown that if participants are asked
to judge, say, whether a sentence is grammatical or not by reaching
to a button away from their body if the sentence is grammatical
and reaching to a button toward their body if the sentence is
ungrammatical, people are faster to hit the grammatical button if
the content of the sentence implies an action outward from oneself
than if the content of the sentence whose grammaticality they are
judging implies an action toward oneself (see Figure 4). Concep-
tually, it should be as easy to judge whether the sentences “Put the
cup on the table” or “Put the cap on your head” are grammatical or
not. Indeed people are just as fast to make that judgment verbally
or by a left or right keypress. Conceptually, it should not matter
whether the response required is to one’s left, right, toward the
person, or away from the person. However, when the response is
a keypress that requires reaching out, away from one’s body,
people are faster to respond to the cup sentence than to the cap
sentence.

Conclusions

Neuroscientists have known for sometime that neural connec-
tions are initially grossly specified and later fine tuned. However,
people have not considered that gross, global commands might be

the default at all stages of development (even in young adults) and
across many contexts. Thus, global commands “Repeat,”
“Change,” “Pick the opposite,” “Slow down,” “Make Movement
X,” or “Encode the properties of this stimulus” seem often to be
sent in a less finely tuned manner than one might have expected
(e.g., to both one’s conceptual and one’s motor apparatus or to
both the right and left hands). To execute more differentiated
commands often seems to require inhibition of the global-
command default.

Thus, it is proposed that the mind and brain often work at a
relatively gross level and only with fine tuning act in a more
differentiated manner, even in adults and even when one might
think the domains being issued the same global command should
be distinct. This simple principle applies to disparate work within
cognitive science and neuroscience. It is consistent with findings
that it is easier to switch everything, or nothing, than to switch one
thing (e.g., the rule one is following or which button to press) but
not the other. Though response site and rule should be orthogonal,
evidently both seem to be affected by a global command to
“change” or “repeat.” It is easier to take into account multiple
salient properties of a stimulus than only some of its properties;
indeed, it is often difficult to ignore irrelevant properties of an
attended stimulus. If the manual responses differ by left-right
location, it is difficult to ignore left-right location differences of
the stimuli even if they are irrelevant to the task or even impede
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task performance. It is easier to inhibit a dominant response all of
the time than only some of the time or to execute a relatively
difficult response all of the time rather than only some of the time.
It is easier to issue the same command to both hands than to do one
movement with one hand and a different movement with the other,
or even to move one hand and not the other. If one needs to make
a conceptual judgment about a sentence (e.g., Is the sentence
grammatical?) and the sentence implies movement in one direc-
tion, one is faster to respond if the movement required is in the
same direction as that implied in the sentence. If one needs to
respond to the opposite of a stimulus, one is faster if the correct
response is also to the side opposite the stimulus (e.g., the reverse
Simon effect). If one needs to slow down for some trials in a set,
one tends to slow down for all trials in that set, even easy ones.
People tend to think of cognition as separate from action; some
even still think of action and perception as quite distinct from one
another, and object location (the dorsal stream) as separate from
object identity (the ventral stream), but it appears that we are more
integrated than we often appreciate (e.g., Anderson, 2003;
Bertenthal & Clifton, 1998; Fagioli, Ferlazzo, & Hommel, 2007;
Goodale & Westwood, 2004; Thelen, Schoner, Scheier, & Smith,
2001). To act in a less integrated fashion appears to often require
inhibition of the global-command default mode. People tend to
think of the nervous system as sending out very precise commands
only to the relevant recipient, but it appears that often the com-
mand goes out more globally and then parts of the system need to
be inhibited from acting on the command.
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