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Glossary

Inner speech — Subvocal speech — talking to
oneself in silence.

Left inferior frontal gyrus (LIFG) — LIFG
(Broca’s area) — brain area that has been
shown to be active during inner speech
production.

Private speech — Speech-for-self emitted
out loud by children for self-regulatory
purposes.

Self-awareness — Awareness of external
and internal stimuli, which includes a sense
of self.

Self-regulation — Self-guidance — setting
immediate and distant goals, problem-
solving, planning, and decision making.
Self-talk — Refers to both inner and outer
self-directed speech.

Working memory — System that keeps a
limited amount of information in an active
state for a short period of time.

Introduction

Consciousness partially consists of a silent running
verbal commentary describing one’s current percep-
tual, sensory, motor, cognitive, mnemonic, and emo-
tional experiences. This activity of talking to oneself
in silence is called inner speech and is part of the
wider process of intrapersonal communication,
which also includes mental imagery. Inner speech
occupies a significant portion of consciousness, as
people report that approximately one-fourth of their
conscious waking life involves silent verbal thinking.
A host of equivalent terms are used to refer to the
phenomenon of inner speech: self-talk (which
includes both inner and outer self-directed speech),
propositional thought, subvocal speech, covert
speech, self-referent speech, internal dialogue,

internal monologue, auditory imagery, subvoca-
lizations, utterances, self-verbalizations, and self-
statements. The expressions working memory,
verbal rehearsal, and phonological loop specifically
apply to inner speech used for mnemonic purposes.
A communicative speech has been suggested as an
umbrella term covering all forms of speech-for-self;
this proposal is somewhat problematic however,
since the self actually does communicate with itself
when engaging in inner speech.

Jean Piaget utilized the term egocentric speech to
refer to self-talk emitted aloud by children in social
situations without any preoccupation of being
understood by others; his view was that egocentric
speech served no function whatsoever and simply
represented a manifestation of children’s cognitive
immaturity. In sharp contrast, Lev Vygotsky used the
expression private speech to designate speech-for-
self emitted out loud by children for self-regulatory
and problem-solving purposes. He thus postulated
that self-talk played an important cognitive function
and reflected intellectual development — not ego-
centrism. Echolalia constitutes a primitive form of
private speech where young children repeat others’
words in an automatic fashion for the mere pleasure
of using words. The nightly soliloquies that some
children produce between 1 and 3 years of age
before they fall asleep are called crib speech. The
term ‘embedded private speech’ specifically denotes
adults’ use of private speech during public lectures
for strategic restructuring and self-regulation goals
(eg, “Lets see, where was 1?”; “Do I have all the
transparencies?”). Inner speech writings are rapidly
recorded notes for self in notebooks, personal jour-
nals, shopping lists, etc. These memos usually con-
sist of single words or phrases, or full paragraphs of
highly condensed and often cryptic writing.

Theoretical Perspectives

What is the exact nature of inner speech? Why do
we talk to ourselves’? How does inner speech
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develop? What is the relation between inner
speech and thought? These are some of the key
questions philosophers and psychologists have
been raising for centuries. Most of these are empir-
ical in nature and will be addressed in forthcoming
sections. A brief summary of the inner speech and
thought debate is presented below, followed by an
equally concise introduction to Vygotsky’s influen-
tial sociocultural theory of inner speech.

Two opposing and rather extreme positions
have been proposed concerning the relation
between thought and language: (1) language
(including inner speech) literally is thought and
(2) pure thought can exist without language. The
first view was held by Plato, who wrote that “When
the mind is thinking, it is simply talking to itself,
asking questions and answering them.” Behavior-
ists such as John Watson also believed that thought
should be equated with inner speech. Charles
Darwin obviously embraced that position when
he wrote that “A long and complex train of thought
cannot be carried on without the aid of words,
whether spoken or silent, than a long calculation
without the use of figures or algebra.” Similarly,
Vygotsky proposed that thought is not expressed in
words — it comes into existence through them.
A somewhat weaker version of this first view is
provided by the Sapir—Whorf hypothesis, accord-
ing to which any particular language influences
the habitual thought of its speakers. Different
language patterns lead to different patterns of
thought, so that the use of vocabulary that is spe-
cific to one’s native language, for instance, will
color one’s perception of the world. The second
position was supported by the Wurzburg’s school
of thought founded by Oswald Kulpe in the late
1800s: pure thought can exist without language,
and thus inner speech; thought can be imageless.
Karl Buhler’s work at the beginning of the twenti-
eth century aimed at defending this view. A prov-
erb was read to participants and the experimenter
would ask them to press on a button once they
understood its meaning. Participants reported that
no verbal thoughts or images were present when
they pressed the button. Hence, understanding
and thought seemed to precede language. Con-
temporary cognitive scientists and linguists hold
neither of these extreme positions and agree that
the question should not be ‘Does language cause

thought?’ or ‘Does thought cause language?’ Rather,
it should be ‘How does language affect thought
processes?’

A somewhat related controversy opposes
Ludwig Wittgenstein and Jerry Alan Fodor. The
former proposed that we think in words using
natural language (e.g, real symbols written on
paper; inner speech), whereas the latter suggests
that thought requires Mentalese — innate cogni-
tive, and more complex, abstract mental represen-
tations that differ from natural language.

Quite a few theories of inner speech have been
put forward, and Russian scholars must be credited
for having formulated the most comprehensive,
innovative, and coherent proposals. Vygotsky’s
work in particular, written in the mid-1900s, repre-
sents a landmark in that respect, with its emphasis
on culture, language, and internalization. In
Vygotsky’s view, culture contributes to children’s
intellectual development in two ways. First,
through culture children acquire much of the con-
tent of their thinking, that is, their knowledge.
Second, culture shapes children’s higher mental
functions by not only teaching children what to
think, but also showing them how to think. Cogni-
tive development grows out of a dialectical process
whereby children learn through problem-solving
experiences shared with social agents such as par-
ents, teachers, siblings, peers, etc. There is a dif-
ference between what children can do on their
own and what they can do with help. Vygotsky
called this difference the zone of proximal devel-
opment. At first people interacting with children
assume most of the responsibility for guiding the
problem-solving process, and then gradually this
responsibility transfers to the child. Language con-
stitutes the main form of interaction through
which social agents transmit information to chil-
dren. As learning evolves, children’s own language
comes to serve as their primary tool of intellectual
development. Eventually, they come to use private
speech (and later, inner speech) to guide and con-
trol their own behavior. This is internalization, the
process of using tools of thought that first exist
outside children. Again, according to Vygotsky, this
happens by and large through inner speech.

In essence, Vygotsky suggested that inner
speech has its origins in social speech and that it
serves an important self-regulatory function — a
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notion that has received much empirical support.
For instance, the internalization process entails
that children will first talk to themselves aloud
(private speech) and that this self-guiding talk
will gradually go underground as inner speech.
This 1s indeed the case.

Measurement Techniques

Like most psychological inquiries, initial attempts
to study inner speech relied on introspection. For
example, Alfred Binet asked his two daughters to
work on various problems and then asked them
how they were able to solve them. He noted that
the daughters would often report things like “Well,
I told myself this...” or “I said to myself that. . .,”
and concluded on that basis that most thinking was
mediated by internal speech.

Since then, measurements have been refined,
leading to advancements in our understanding of
inner speech. Because spontaneous emission of
private speech by children can accurately be
recorded and quantified, it has been extensively
studied in natural settings (e.g., in the classroom)
and in the laboratory in various situations (e.g,
with others vs. alone, working on goal-directed
vs. unfocused activities). Private speech may be
quantified as follows: raw utterance counts, utter-
ances per minute, proportion of total speech or
total private speech, or ratio of social to private
speech. Most studies code and classify verbaliza-
tions into different categories, which are then cor-
related with behavior or performance. Examples
of such categories are (1) task-irrelevant private
speech that includes word play, affect expressions,
and comments to imaginary others; (2) task-
relevant private speech that contains statements
about the task or the child’s ongoing or future
task-related activity; and (3) partially internalized
private speech made up of inaudible muttering,
whispers, and silent, verbal lip movements.

The think out loud method consists of recording
the verbalizations of adult participants who are
explicitly instructed to vocalize their thoughts
while engaging in a given task. The assumption is
that these verbalizations will reflect actual inner
speech activity, or at least will provide a representa-
tive sample of it. For this sample to be as unbiased

and natural as possible, directives clearly specify
not to censor thoughts or to worry about making
sense. The videotape reconstruction procedure
involves showing volunteers video recordings of
their behavior in specific situations (e.g., during
social interaction) and asking them to report (i.e.,
to reconstruct) inner speech activity. This tech-
nique is less intrusive than the think out loud
method but presents a problem of its own: video
cameras are notorious for inducing public self-
focus when directly facing the participant, which
actually inhibits reports of personal thoughts;
this can be easily avoided by positioning the
video device sideways. With the thought listing
method participants are invited to catalog their
verbal mental activity after completion of a task.
The thought-sampling technique aims to obtain a
typical sample of people’s inner speech in natural
settings. Volunteers wear a paging device that
delivers auditory signals at random intervals
throughout the day; they are instructed to stop
upon hearing the signal and to note the content
of their consciousness, including inner speech use.
In all the assessment methods mentioned above,
inner speech is coded and classified into various
groups that are then correlated with behavior or
task performance.

The most popular tool for measuring inner
speech is questionnaires consisting of self-statements
along various possible dimensions, for example,
anxious versus nonanxious (“This is too much”; “I
can cope”), positive versus negative (“I feel good”; “I
wish I could die”), social phobia (“I have nothing
intelligent to say”); participants indicate their
frequency of self-talk use on a Likert-scale. Unlike
the time-consuming and relatively complicated
think out loud method and related variations, ques-
tionnaires can be easily and rapidly administered to
large groups of individuals. However, because such
scales contain a predetermined set of self-statements,
they seriously limit the range of spontaneous inner
speech that participants can report. In technical
terms, questionnaires lack ecological validity.

Electromyographic recordings of movements of
the lips and tongue have also been used to assess
inner speech frequency during problem-solving
tasks. Alexander Sokolov devotes an entire book
to this method. Electromyography is a tech-
nique for evaluating and recording physiological
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properties of muscles. This is performed with an
electromyograph that detects the electrical poten-
tial generated by muscle cells when these cells
contract, and also when the cells are at rest. The
premise here is that movements of the lips and
tongue produced during overt speech are also
observed (albeit with much less amplitude) during
covert speech, so that these articulations can be
taken as objective outer manifestations of inner
speech actvity. Recordings are typically made
with suction electrodes placed on the tongue, sub-
lingual horseshoe electrodes positioned under the
tongue, or surface electrodes affixed to the lower
lip. Electrodes translate articulatory movements
into electrical signals of various amplitudes that
convey information about intensity of inner speech
activity as a function of time during completion of
a multitude of mental tasks, for example, mental
arithmetic, silent reading, listening to speech, rec-
ollection of verbal material, and manipulation of
graphic-visual material. If articulatory movements
are observed during subvocal speech, then sub-
stantial interference of these movements should
lead to inner speech disruptions. This last method
1s called articulation suppression: participants are
asked to perform some task (e.g., understanding or
memorizing speech) while simultaneously reciting
verses or mentally counting backward from 100.
Articulatory suppression obviously does not rep-
resent a measure of inner speech per se; it is none-
theless very instructive to learn what one cannot
do without inner speech.

Each assessment technique has its advantages
and disadvantages; the nature of the problem
being investigated should ultimately dictate what
method to use. To illustrate, in a preliminary phase
of a study, an open-format procedure (e.g., thought
listing, think out loud method) would be adequate
for a researcher interested in gathering freely gen-
erated verbalizations from participants experien-
cing social anxiety. These verbalizations could
then be used to build a validated questionnaire
that could be administered to large groups of indi-
viduals in a subsequent stage of the study. It is also
common (and highly recommended) to employ
multiple method assessment, for example, to mea-
sure inner speech with the videotape reconstruc-
tion procedure and the think out loud method in a
single study.

Development and Characteristics

Vygotsky’s hypothesis regarding the social origin of
inner speech finds support in studies that report
strong positive correlations between rates of social
interaction and private speech in children. Chil-
dren raised in environments that are low in verbal
and social exchanges show a delayed development
of private speech. Conversely, children exposed to
rich language environments and cognitive stimu-
lation at home — situations more typical of families
of higher socioeconomic status — appear to use and
internalize private speech earlier than children
from families of lower socioeconomic status. Also,
mostly in agreement with Vygotsky’s original
views, both cross-sectional and longitudinal inves-
tigations confirm that the frequency of children’s
private speech follows an inverted-U relation with
age, peaking at 3—4 years of age, decreasing at 67
years of age, and virtually disappearing at age 10.
The reduction in private speech is accompanied by
corresponding increases in the frequency of par-
tially internalized manifestations of inner speech,
such as whispers and inaudible muttering. Private
speech of bright children gets internalized into
inner speech earlier, with girls usually showing a
faster private speech development than boys. Chil-
dren become aware of engaging in private speech
at around age 4. Concerning the aforementioned
ontogenetic pattern in frequency of private speech,
it should be noted that (1) it is often observed only
among certain subtypes of private speech rather
than in all forms of self-talk, (2) age-related changes
in children’s private speech use in naturalistic class-
room settings seem to be more extended and grad-
ual than those recorded in laboratory studies, and
(3) similar curvilinear trends in private speech usage
repeat themselves microgenetically as children of
different ages master new challenging tasks.

Very little is known regarding potential cultural
differences in private speech development and fre-
quency. Only one study examined private speech in
British and Saudi Arabian children and found no
differences in frequency of private speech.

Vygotsky originally postulated that once self-talk
has been fully internalized as inner speech, it does
not resurface as external speech for self. However,
recent work demonstrates that healthy adults do
use private speech when alone for self-regulatory
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purposes, as well as for spatial navigation and search,
concentration, and affective discharge and control. In
one study, 96% of all adult participants reported
sometimes talking to themselves aloud.

In a classic series of experiments on verbal medi-
ation, Alexander Luria studied the extent to which
both external and self-generated verbal commands
effectively regulate children’s behavior. Youngsters
were instructed to press a rubber bulb as they were
told by the experimenter to start, stop, or coordi-
nate presses with a flashing light and with his own
words. Luria observed the following developmen-
tal sequence. At 1% to 2% years, the initiating
function of speech by the experimenter (start) was
effective but not the inhibiting function (stop).
Self-initiating and inhibiting functions of speech
at that age were absent. At 3 to 4 years, both the
initiating and inhibiting functions of the experi-
menter’s speech and the initiating function of the
child’s own speech were observed, but not the self-
inhibiting function. The full regulating function of
the child’s own speech was present at 42 years.

Studies of spontaneous self-regulatory private
speech in children indicate that at first it follows
action, then it occurs simultaneously with behav-
ior, and finally it precedes it. Children’s self-talk
becomes gradually more self-regulatory in nature
between 3 and 4 years of age. Caregivers who
initiate dialogues which actively engage children
as collaborative partners in problem-solving activ-
ities promote the development of self-regulatory
private speech. Such conversations allow children
to incorporate mental strategies and build indivi-
dualized verbal statements adapted to solving pro-
blems encountered when alone.

An important transition in the way in which
children spontaneously use private speech seems
to take place between the ages of 3 and 4. Three-
year-old children tend to talk to themselves across
a very wide range of situations (e.g, goal-directed
and unfocused activities, sustained or rapidly
changing activities), whereas 4-year-old children’s
private speech tends to occur specifically during
self-selected but focused, sustained, goal-directed
activity. This suggests that 4-year-old children
may be using private speech in situations in
which it fruitfully serves self-regulatory purposes.

Once private speech has been fully internalized
as inner speech, it develops a life of its own with

unique qualities different from those of social
speech. Overall, the semantic dimension of speech
becomes most salient while its syntactic and pho-
nological aspects fade away. The most impor-
tant characteristic of inner speech is that it is
predicative — syntactically crushed, condensed,
and abbreviated. Since the context of speech is
always implicit to the talking agent, the subject of
a thought does not need to be explicitly stated. This
predicative quality of inner speech is responsible
for individuals experiencing it not as a sequence of
fully formed utterances, but instead as a fragmen-
tary series of verbal images. This explains why the
rate of internal speech is much more rapid than that
of overt speech. There is also a prevalence of sense
over meaning in inner speech, which refers to the
way that the personal, private significance of words
takes precedence over their conventional mean-
ings. Agglutination involves the development in
inner speech of hybrid words signifying complex,
subject-specific concepts.

Inner speech also contains remnants of the dia-
logic quality of social speech. Since social speech
essentially constitutes a dialogue between two peo-
ple, then some speech-for-self should possess a
dialogic structure, with a speaking self (the gener-
ative, producing, inner voice) and a self talked to
(the perceptual, auditory, inner ear). Some seg-
ments of inner speech consist of a series of alter-
nating lines — questions and answers or directives
and answers —a format that closely resembles social
verbal interactions. Many aspects of overt speech
perception (e.g, sex, loudness, accent, and dialect)
are absent during self-induced internal speech.
Note that the dialogical or social view of inner
speech has been contested by the foundationalist
or reflection view, which states that the conversa-
tional duality of inner speech is more apparent than
real. It 1s only the reflecting self that does the
talking; inner speech is monologue, not dialogue.

Neuroanatomy

Brain-imaging techniques such as positron emis-
sion tomography (PET) and functional magnetic
resonance imaging (fMRI) technique have made it
possible to identify one main brain area that is more
active during inner speech production: the left
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inferior frontal gyrus (LIFG). The LIFG reliably
gets activated when participants are asked to
silently articulate sentences or single words; simi-
larly, the LIFG is recruited when volunteers
engage in working memory tasks that require
covert rehearsal of verbal material. Neuropsycho-
logical evidence further confirms that accidental
destruction of the LIFG disrupts inner speech.
Repetitive transcranial magnetic stimulation
(rTMS) interferes with normal brain activity;
when applied to the LIFG it blocks internal speech.
rTMS applied to the motor cortex of the left
hemisphere, which controls mouth and tongue
muscles, also inhibits inner speech. This observa-
tion 1s consistent with the view that like overt
speech, but to a much lesser extent, covert speech
requires articulation. Other brain structures get
activated during inner speech tasks, especially tem-
poral regions bilaterally, as well as the cerebellum.

The LIFG is also known as Broca’s area, left
ventrolateral prefrontal cortex, and left frontal
operculum,; it corresponds to Broadmann’s areas
44, 45, and 47. Broca’s area represents the neuro-
logical basis of both outer and inner speech pro-
duction. Interestingly, inner signing in deaf
individuals also activates the LIFG. The most ante-
rior part of Broca’s area (BA 45) is involved in
retrieval of words for their meaning while its pos-
terior part (BA 46/47) is specialized in getting
access to words through an articulatory code.
The LIFG has been shown to serve various addi-
tional functions such as cognitive control (the
ability to orchestrate thoughts and actions in accor-
dance with internal goals), working memory (tem-
porarily storing and manipulating information),
selection among competing alternatives (choos-
ing among rival sources of information to guide
response, e.g, classifying pictures according to
one of many different attributes), and interpreting
actions of others by looking at hand and mouth
movements.

Functions
Self-Regulation

Self-regulation (e.g.,, verbal self-guidance), which
includes setting immediate and distant goals,
problem-solving, planning, and decision-making,

has been the most extensively studied function of
private and inner speech. Tasks that require the
elaboration of complex behavioral sequences and
the simultaneous appreciation of multiple behav-
ioral options are usually better performed with
the aid of self-talk. Four effective categories of
problem-solving self-verbalizations have been
identified: (1) a precise definition of the problem
(“Ok. What's the problem? What am I supposed to
do?”); (2) an effective approach to the problem
(“I must think of ways to solve this problem”);
(3) a sustained focus on the problem (“No. That’s
not important, I must not focus on this. I must
work on that”); and (4) a progress evaluation that
includes praise or strategy readjustment (“Good!
I did it!?”/*No. That’s not it. That’s OK. I must try
again and take my time”).

As already mentioned, children first learn to
respond to adult verbal commands to orient and
control their own behavior; this regulatory function
of language gradually gets internalized and becomes
increasingly self-generated. Private speech use
increases linearly with task difficulty. Examples of
typical tasks that are employed in research are puz-
zles, memory tasks, picture classification and discrim-
ination, and sequencing tasks. Children’s private
speech is maximized under circumstances when
there is a need for executive control and there is a
relative absence of regulation provided by others.
More specifically, children are more likely to self-
regulate with private speech in the following situa-
tions: (1) when they are engaged in goal-directed,
academic, or problem-solving activities compared to
free play or other actvities; (2) when the problem-
solving task is challenging but achievable as opposed
to easy; (3) when they are either alone or with peers
as opposed to in the presence of an adult who is
regulating their behavior; (4) when they are working
with an adult who is appropriately scaffolding
their problem-solving activity compared to an adult
who is highly directve. Scaffolding describes a type
of assistance that involves high assisting with only
those skills that are beyond children’s capability.

So private (and presumably inner) speech use
increases with task complexity. Does self-talk actu-
ally enhance performance as well? Evidence is
contradictory — two key factors are task difficulty
and concurrent versus future performance. When
a task 1s too difficult, private speech is likely to
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interfere and be associated with task failure; when
the task 1s within the child’s zone of proximal
development (i.e., within the child’s ability range),
it will enhance performance. In addition, private
speech is frequently correlated with future rather
than with concurrent success. The relationship
between private speech and task performance is
mostly delayed, or diachronic, as opposed to syn-
chronic. As a result, the influence of private speech
on task performance is often observed during task
sessions subsequent to the time at which private
speech was emitted.

Self-regulatory use of self-talk in athletes
during training and competition has been widely
studied in a broad range of sports, for example,
water-polo, golf, skating, gymnastics, basketball,
and wrestling. Self-talk use has been compared to
other cognitive strategies, especially mental imag-
ery. Results largely establish that self-verbalizations
effectively enhance sport performance. The follow-
ing dimensions of self-talk are typically assessed or
manipulated in studies. (1) Valence, that is, positive
self-statements that keep the focus of attention in
the present, not on past errors or in a distant future,
and negative self-statements that interfere with
performance because they are inappropriate, irra-
tional, counterproductive, or anxiety-producing.
Research indicates that negative self-talk tends to
lead to poorer performance, rather than positive
self-talk increasing performance. (2) Overtness,
that is, how athletes’ self-statements are verbalized,
up to what point they are overt as opposed to covert.
Although direct evidence is lacking, overt self-
talk has been postulated to be more effective at
improving performance, partially because it helps
the athlete to impersonate his or her coach. (3) Self-
determination, that is, self-selected, freely chosen
self-talk as opposed to assigned by a trainer.
Self-determined talk is assumed to have greater
motivational power. (4) Self-instruction versus
self-motivation. Self-instructional talk represents
guidance, how-to-perform talk that is best used
in practice settings, whereas self-motivational talk
constitutes [-can-do-it talk particularly effective in
competitive settings. (5) Frequency of self-talk. Freq-
uency tends to increase across phases of a sporting
season and is associated with improved performance,
but excessive frequency (called paralysis by analysis)
1s detrimental.

Language

All aspects of normal language functions (e.g,
reading, writing, speaking, and calculating) require
intact inner speech, and indeed, loss of inner
speech following brain damage invariably leads to
aphasia, agraphia, alexia, acalculia, and impaired
verbal short-term memory. Recent experiments
show that speakers monitor their own inner speech
in order to detect and repair phonological, lexical,
or grammatical errors before they are spoken.
Inner speech use, and even crib speech, have
been linked to spontaneous pronunciation prac-
tices and grammatical drills. Several lines of evi-
dence corroborate the association between inner
speech and silent reading. To illustrate, electro-
myographic recordings of lip movements show
significant increase during silent-language recita-
tion tasks; in patients with frontotemporal demen-
ta and Gilles de la Tourette’s syndrome, loss of
control over inner speech as evidenced by copro-
lalia (emitting undesirable vocalizations in social
settings) 1s associated with an inability to read in
silence.

The scientific literature reports one case of an
individual with no inner speech who nonetheless
retained most language functions. Although mute,
the patient exhibited normal speech perception,
reading, writing, memory, and calculation. How
could this patient perform such language tasks
without inner speech? Extensive examination
revealed that he used mental imagery as a com-
pensatory strategy. Spoken or written words trig-
gered vivid visual images of corresponding
pictures. That is, the patient could actually picture
words in his mind (as opposed to verbalizing them)
and talk to himself that way. A somewhat related
question is language and inner speech use in deaf
people. Since congenitally deaf individuals never
get to hear sounds, including spoken words, they
cannot acquire normal language abilities and
eventually internalize these as inner speech. So
deaf people cannot speak with or think in words,
but those who learn sign language not only develop
highly adequate interpersonal communicative
skills but they also effectively talk to themselves
using sign language. In orally competent indivi-
duals, articulatory suppression impedes perfor-
mance on tasks requiring inner speech use. In
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deaf individuals proficient in sign language, such a
decline in task performance is achieved by having
signers grip building blocks tightly in their hands,
thus inhibiting self-sign language use. Deaf indivi-
duals have been observed to spontaneously think
aloud with fluttering hands when working on dif-
ficult test questions.

Memory

Inner speech is intimately associated with memory
functions, especially working memory. Working
memory is a system that allows us to maintain a
limited amount of information (1-10 items, e.g., a
phone number) in an active state for a short period
of time (up to 60s) and to manipulate that infor-
mation. It is considered to be necessary for higher
cognitive processes such as reasoning, decision
making, problem solving, and language under-
standing. Working memory manipulates verbal
and spatial information differently in independent
neuroanatomical systems. The basic architecture
of each system consists of three different func-
tional components with distinct neural substrates:
(1) a pure storage component whose contents
decay rapidly; (2) a rehearsal component that can
reactivate, or refresh, the rapidly decaying con-
tents of the previous component; and (3) an exec-
utive component that regulates the processing of
the contents of working memory. Inner speech
specifically refers to the rehearsal component of
working memory. A simple example of this com-
ponent could be repeating a phone number to
facilitate later recall.

Another form of memory that involves inner
speech is autobiography. Although there is no
doubt that we store and recall events with images,
there is increasing evidence that personal episodes
(autobiographical information) are also encoded
and retrieved in words. This means that we often
recall personal events as self-narratives. A tangen-
tial question is inner speech use in bilinguals: In
what language does a bilingual individual talk to
himself or herself? This issue has precisely been
addressed in the context of autobiographical
memory. In one cross-cultural study the internal
language of autobiographical memory was assessed
in Polish people who emigrated to Denmark 30
years ago. Overall, participants reported retrieving

personal memories in Polish for the decades prior
to immigration and in Danish after immigration.
Not surprisingly, these results suggest that per-
sonal events that are stored in one language are
best retrieved in the same language. Although all
immigrants had spent 30 years in Denmark, early
immigrators (averaging 24 years old at the time
of immigration) reported more current inner
speech behaviors in Danish, whereas late immigra-
tors (averaging 34 years old at the time of immi-
gration) indicated more use of Polish.

Other Functions

Inner speech clearly serves other purposes besides
self-regulation, language, and memory. For ins-
tance, inner speech has been shown to play a role
in task-switching performance (i.e., in one’s ability
to switch back and forth between two mental
operations such as when adding and subtracting
numbers). Private speech helps children to distin-
guish their own voice from those of others in social
contexts. Self-talk is also used as a tool to rehearse
person-to-person communicative encounters in
preparation for social performance. It has been
linked to selective attention, concept formation,
and remembering the goals of actions, and it
often represents a vehicle for emotional expression
and release. Although speculative, it can be postu-
lated that praying is mediated by inner speech.
Last but not least, quite a few theorists have
ascribed a role play, or fantasy function, to inner
speech. Children often engage in fictive conversa-
tions with imaginary friends and describe their
own actions and feelings. This would be part of a
larger process of differentiating the self from others
and enhancing awareness of one’s own existence.

Dysfunctional Self-Talk
Overview

Inner speech can be compared to a double-edged
sword: on one hand it is associated with very
constructive consequences such as self-regulation,
and on the other hand distorted self-talk may lead
to — or at least maintain — psychological disorders.
Conditions such as test anxiety, bulimia, anorexia,
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lack of assertiveness, insomnia, social anxiety, ago-
raphobia, compulsive gambling, male sexual dys-
functions, low self-esteem, and depression have
been shown to involve frequent repetitive negative
and interfering cognitions. More benign transitory
negative states such as worry, guilt, and shame are
most likely mediated by inner speech. Defective
use of inner speech can be linked to self-deception;
some theorists have proposed that dysfunctional
self-talk plays a causal role in suicide, criminal
activity, and child abuse, but scientific evidence
is lacking.

According to the content-specificity hypothesis,
all maladaptive behaviors listed above involve
negative inner speech related to relevant dysfunc-
tional themes. For instance, anxiety activates ideas
of physical or mental harm and doubts about the
future (e.g., “Will I make it?”), whereas depression
1s accompanied by thoughts of loss, failure, rejec-
tion, incompetence, and hopelessness (e.g., “My
future’s bleak”). Studies of compulsive gamblers
have focused on their irrational thoughts about
control of the game. These erroneous beliefs have
been captured with the think aloud technique
while participants were playing slot machines or
roulette. Compared with noncompulsive gamblers,
problem-gamblers tend to emit significantly more
inadequate verbalizations indicating expectations
of success surpassing the laws of probability (e.g,
“l am going to bet on those rows again, this is a
good game.”)

A central finding in cognitive clinical psychol-
ogy 1s the existence of a basic asymmetry between
positive and negative self-statements. Negative
self-verbalizations have a more significant dys-
functional impact than positive ones on coping.
That is, mentally apprehending events (e.g., an
important surgical procedure or exam) is more
detrimental than mentally imagining positive
outcomes. Healthy individuals are characterized
by a 1.7 to 1 ratio of positive to negative self-
statements, whereas dysfunctional individuals’
ratio is around 1 to 1. This asymmetry is further
illustrated as follows: psychotherapy outcome
studies assessing successful cognitive change show
a decrease in negative thoughts without a corres-
ponding increase in positive thoughts; negative
thoughts such as ‘mutilation’ increase heart rate,
whereas positive ones such as ‘peace’ do not. This

observation obviously violates the popular belief of
positive thinking, as it may be more important to
eliminate negative thoughts than to establish posi-
tive ones.

Another disconcerting fact is that attempts at
suppressing unwanted thoughts in inner speech
(called negative self-referent thoughts, e.g,
“I must stop thinking that I dislike this about
myself”) not only cause the thoughts to become
hyperaccessible (the negative thoughts are experi-
enced more frequently), but generate more anxi-
ety, depress mood, and lower self-esteem. This
ironic phenomenon has been labeled the rebound
effect and has been largely documented in both
laboratory and naturalistic studies.

Schizophrenia

The intriguing phenomenon of auditory verbal
hallucinations in schizophrenic patients is now
being increasingly explained in terms of deficient
monitoring of their own self-generated subvocal
activity. It is undeniable that the voices some of
these patients hear in their head are the product of
their own inner speech: the brain area that has
been shown to be active when schizophrenic
patients are experiencing verbal auditory halluci-
nations 1s identical to the one responsible for the
production of inner speech, namely, the LIFG.
The exact nature of the deficit involved is sull
unclear. The most accepted view suggests that in
healthy individuals speech production initiated in
the LIFG creates a corollary discharge that sends a
message to the left temporal lobe where speech
and verbal thoughts are perceived. It is this com-
munication between the frontal and temporal
lobes that presumably accounts for the intact
speech self-monitoring in normal individuals.
Schizophrenic patients seem to experience corollary
discharge dysfunctions during speech; auditory
hallucinations can be linked to this dysfunction,
which prevents patients from recognizing their
own inner speech as self-generated. In support of
this hypothesis, schizophrenic patients with audi-
tory hallucinations exhibit activity in the LIFG
when engaging in inner speech, but unlike healthy
participants, fail to show activity in the left temporal
cortex. Note that it is unlikely that verbal halluci-
nations result from an inner speech deficit per se:
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Schizophrenic patients with severe auditory hallu-
cinations nonetheless show normal performance
at short-term memory tasks that require inner
speech use. Therefore, the deficit is likely due to
monitoring.

A purely psychological explanation of auditory
hallucinations has also been proposed. Because
inner speech becomes considerably abbreviated
as it develops, it tends to lose some of the full-
blown dialogic structure of social speech. In
healthy individuals, the subjectuve experience of
inner speech thus substantially differs from the
experience of conversation. In schizophrenic
patients with hallucinations, it is postulated that
inner speech has been incompletely abbreviated or
1s normally abbreviated but temporarily reexpands
into a full inner dialogic speech. The phenomeno-
logical result of this abnormal developmental pro-
cess would be perceiving the voices in the dialogue
as having an external origin.

Hyperactivity

Hyperactivity in children was originally thought
to be parually caused by a lack of self-regulatory
private (and inner) speech leading to inadequate
self-control. On the basis of cognitive-behavioral
approach, a host of procedures were developed to
teach agitated youngsters to talk to themselves in
order to effectively engage in verbal self-guidance.
Therapies typically consisted of gradual steps
leading to the internalization of self-regulatory
speech: modeling, overt external guidance, overt
self-guidance, faded overt self-guidance, and
covert self-guidance. Recent reassessments of this
method indicate that it is mostly unsuccessful. For
one thing, the cognitive-behavioral approach
shows short-term gains limited to specific tasks
that fail to generalize to broader academic and
interpersonal behaviors. In other words, what is
being taught is self-control (i.e., copying adults’
commands) as opposed to genuine self-regulation
(1e., self-generating flexible plans for action).
More importantly, hyperactive children are actu-
ally not deficient in spontaneous production of
private speech. On the contrary, research now
shows that there is an increased private speech
use among children with poor self-control com-
pared to healthy kids.

Autism

Autism represents a neurodevelopmental disorder
characterized by social, communicative, and imag-
inative abnormalities in the absence of severe cog-
nitive deficits. Its main feature 1s lack of social
insight and self-awareness. One study suggests
that children with autism make limited use of
their inner speech. For instance, they do not con-
struct internal verbal codes for pictorial informa-
tion during memory tasks. It is still unclear if inner
speech deficits in autistic patients result from a
lack of inner speech, a delay in its development,
or poor awareness of how to use inner speech.
These deficits may well account for autistic indi-
viduals’ overall lack of mentalizing abilities, which
presumably require verbal labeling of internal
mental states. Note that a recent experiment failed
to replicate the results reported in the aforemen-
tioned study and rather concludes that autistic
children’s use of inner speech is normal.

Inner Speech, Consciousness, and
Self-Awareness

How do language and consciousness relate to each
other? More specifically: Do language and, by
extension, inner speech play a causal role in con-
sciousness? It all depends on how one defines
consciousness. If consciousness is described as
being awake and aware of external stimuli, then
the answer is clearly no. Prelinguistic infants and
nonverbal animals can effectively interact with
their environment without having to talk to them-
selves or to others about it; aphasic patients exhibit a
large variety of deficits but always remain fully alert
and conscious. In human animals, overt or covert
verbal activity may accompany, follow, or even
precede conscious experience; consciousness will
nonetheless occur in the absence of such verbaliza-
tions. However, being conscious is usually defined
as including an awareness of internal sumuli and
a sense of self, in which case it is more appropriate
to employ the term ‘self-awareness.” The general
consensus 1is that language 1s likely required for
the emergence of self-awareness, although some
have questioned this assertion on neuroanatomical
grounds. To illustrate, brain-imaging studies show
significant right hemisphere superiority for self-face
recognition. Since the right mute hemisphere seems
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specialized for a few self-tasks, it is proposed that
self-awareness is produced by the right hemisphere
and does not necessitate language. Of course such an
argument is misleading, as one should not reduce
self-awareness to self-recognition. In fact, based on
his famous split-brain studies, Michael Gazzaniga
rather concludes that conscious awareness arises in
the left verbal hemisphere — the Interpreter. In typi-
cal experiments testing the cognitive functions of
the disconnected hemispheres of commissuroto-
mized patents, visual information presented in the
left visual field is exclusively perceived by the right
hemisphere and visual information projected in the
right visual field is solely seen by the right hemi-
sphere. It is thus possible to flash visual instructions
to the right hemisphere and have it generate a given
behavior (e.g, ‘clap hands’). In such situations the
left hemisphere consistently tries to make sense of
these behaviors elicited by the right hemisphere — it
naturally wants to explain what is happening and
always comes up with a plausible (but understand-
ably incomplete) justification. The right nonverbal
hemisphere never engages in such interpretational
work. Gazzaniga suggests that the left speaking
hemisphere in the split-brain patient is trying to
preserve an overall feeling of integration and unifi-
cation that is central to conscious awareness; he
further proposes that the left hemisphere in healthy
individuals serves the same main purpose: to gener-
ate a conscious experience.

Several lines of evidence suggest the existence of
a link between language and self-awareness. For
example, archeologists have identified a period
called the Middle-Upper Paleolithic transition
(around 40000 years ago) during which a cultural
Big Bang occurred, characterized by the emergence
of the first burials and body adornments, boat-
making, more sophisticated tools, and more refined
cultural practices. They associate all these changes
with the development of self-focused thoughts;
interestingly, experts also date the appearance of
human language at about this same period. Also
relevant is the observations related by Helen Keller,
who was blind and deaf but nonetheless managed to
learn to use language. Keller states, of the time
before she was taught a language, that

Before my teacher came to me, I did not know that
I am. I lived in a world that was a no world... When
I learned the meaning of T and ‘me’ and found

that I was something, I began to think. Then conscious-
ness first existed for me.

Julian Jaynes put forward a highly controversial
theory of self-awareness that is worth mentioning
here. Jaynes asserted that until as recently as 3000
years ago, humans were not self-aware. Instead,
individuals were guided by mental commands
believed to be issued by external gods; however,
these instructions were emanating from indivi-
duals’ own minds. In other words, ancient people
experienced verbal hallucinations like modern-day
schizophrenic patients. Rather than making con-
scious evaluations in new or unexpected situations,
individuals would hear a voice or god giving
admonitory advice and obey these voices without
question. Jaynes called this process the bicameral
mind. He inferred that these voices came from
the right brain counterparts of the left brain lan-
guage centers — specifically, the counterparts to
Wernicke’s and Broca’s areas. These regions are
somewhat dormant in the right brains of most
modern humans, but Jaynes noted (incorrectly)
that some studies show that auditory hallucina-
tions correspond to increased activity in these areas
of the brain. He theorized that a shift from bicamer-
alism marked the beginning of self-awareness as
we know it today. The bicameral mind began mal-
functioning during the second millennium BC.
Jaynes speculated that primitive ancient societies
tended to collapse periodically due to increased
societal complexity that could not be sustained by
this bicameral mindset. The mass migrations of the
second millennium BC created a rash of unexpected
situations and stresses that required ancient minds to
become more flexible and creative. Self-awareness
was the culturally evolved solution to this problem.
Thus, cultural necessity forced humanity to become
self-aware or perish and self-awareness emerged as
a neurological adaptation to social complexity.
Support for the notion of an association
between inner speech and self-awareness, although
far from definitive, is substantial. A strong positive
correlation has been repeatedly reported between
various validated scales assessing frequency of self-
focus and use of inner speech. Studies measuring
brain activity during processing of self-information
consistently show activation of the medial prefron-
tal cortex and portions of the left prefrontal lobe
that include the LIFG. This implies inner speech
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activity during self-awareness tasks. A recent
review of the literature found that the LIFG was
more frequently recruited during conceptual tasks
(e.g, identifying one’s emotions or personality
traits) than during perceptual tasks (e.g, self-
recognition), which further signifies that more
abstract self-aspects need to be verbalized in
order to be fully brought to consciousness. [Note
that this last observation does not imply that inner
speech (or language in general) constitutes a per-
fect cognitive vehicle. Some nonverbal stimuli and
experiences (e.g., faces, the taste of a wine) are
especially difficult to translate into words (to one-
self in inner speech or to others in social speech),
and doing so actually interferes with performance
(e.g, on a face recognition task). This phenomenon
is called verbal overshadowing.] Loss of inner
speech caused by brain damage seems to nega-
tively affect self-awareness, as the following quota-
tion by a former aphasic patient suggests:

I had lost the ability to converse with others, I had also
lost the ability to engage in self-talk. In other words,
I did not have the ability to think about the future — to
worTy, to anticipate or perceive it — at least not with
words. Thus for the first four or five weeks after hospi-
talization [ simply existed.

Various theories have given a central role to inner
speech in self-awareness. One particularly dominant
view has been George Herbert Mead’s sociological
theory. In many respects, Mead’s proposal is highly
consistent with Vygotsky’s theory and complements
it very well. Rooted in social interactionism, the
theory states that the mind and self emerge from
the social process of communication. People act
toward things based on the meaning those things
have for them; meaning is derived from social inter-
action and is modified through interpretation. Par-
ticularly important in the process of self-awareness
development is perspective taking: human beings
can imagine how others perceive them and thus
can gain an objective point of view on themselves.
For Mead, existence in community comes before
individual self-consciousness. First, one must partic-
ipate in the different social positions within society
and only subsequently can one use that experience
to take the perspective of others and thus become
self-conscious. An important distinction is drawn
between the ‘I’ and the ‘me” the ‘T represents the
subjective self and the ‘me’ constitutes the objective

self that emerges from the perspective taking pro-
cess. Inner speech is postulated to mediate this pro-
cess to a great extent because it often initiates
a fictional dialogue where verbalization of an objec-
tive, and thus different point of view about ourselves
1s possible. People sometimes engage in self-talk in
which they state to real or imaginary persons
(Mead’s generalized other) their motives for having
behaved in a given fashion or for possessing some
personal characteristics. When, in response to the
expected reactions of others, people explain their
actions or describe themselves in self-talk, they take
others’ perspectives into consideration and thus gain
a relatively objective view of themselves.

More contemporary approaches echo Mead’s
original proposal. To illustrate, Narrative Theory
speculates that the selfis composed of many I-posi-
tions, each of which interacts with the others and
each of which has a unique perspective on the
person’s experience. The I-positions occupy an
embodied real or imaginary time and space. Each
I-position has a unique psychological quality in
addition to a specific spatial perspective, originat-
ing from previous experiences and the voices of
significant others. Thus, the selfis inherently social
because the real or imagined I-positions can dis-
course with each other. The self emerges out of this
dialogue as the ‘speaker’ attempts to clarify his or
her perspective to the ‘listener.” Daniel Dennett’s
view of the self as a center of narrative gravity — a
verbal autobiography — is highly consistent with
Narrative Theory. Another account is that one
becomes aware of a mental state (e.g, boredom)
when one verbally generates a higher-order
thought about that state (“I'm bored”). Others sug-
gest that the process of labeling and categorizing
depends on inner speech; this process in turn not
only makes it possible for a person to represent
internal states and experiences — it brings about
the capacity to reflect on them. Reflections can be
communicated and discussed with the self in inner
dialogues as well as with others. Without inner
speech, self-awareness remains relatively primitive,
vague, and unelaborated.

Conclusion

Inner speech represents a phenomenon not only
central to consciousness but to psychology in
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general. The multfunctional dimension of self-
directed speech suggests that it plays a fundamental
role in initiating, shaping, guiding, and controlling
human thought and behavior. The development
of reliable assessment techniques have made it
possible to empirically investigate many relevant
aspects of inner speech activity: neurological bases,
characteristics, functions, distorted use and dys-
functional impacts, participation in higher forms
of consciousness, and ontogenetic pattern in freq-
uency of private speech, to name a few. Yet comp-
ared to other central psychological concepts, inner
speech remains neglected and, in fact, is not even
mentioned in handbooks of neurolinguistics or
introductory psychology textbooks — a remarkable
state of affairs indeed.

See also: Intuition, Creativity, and Unconscious As-
pects of Problem Solving; Language and Conscious-
ness; Philosophical Accounts of Self-Awareness and
Introspection.
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