
The Analysis of Verbal Behavior 1996, 13, 39-48

Automatic Reinforcement and Automatic Punishment
in Infant Vocal Behavior

Rick Smith
Brooks Correctional Facility

Jack Michael
Western Michigan University

AND

Mark L. Sundberg
Behavior Analysts, Inc.

Two female infants, aged 11 and 14 months, were exposed to a procedure in which an experi-
menter-emitted vocal response was paired with an established form of reinforcement (positive
condition). One of the subjects was also exposed to a procedure in which an experimenter-emit-
ted vocal response was paired with a neutral stimulus (neutral condition), and a procedure in
which an experimenter-emitted vocal response was paired with a mild aversive stimulus (nega-
tive condition). An AB design was used with pre- and post-pairing measures. The results
showed that after the positive pairing the targeted responses increased in frequency in 75% of
the sessions. Responding remained constant during the neutral condition, but dropped sharply
in the negative condition. These data suggest that a critical variable related to an infant's
native language acquisition is the stimulus-stimulus pairing process that occurs when parents
or caretakers speak to their infants.

Hart and Risley (1995) recently demon-
strated that there is a strong correlation
between the frequency of a parent's child-
directed verbal behavior, and the fre-
quency of that child's verbal behavior.
Children who talked a lot had parents who
talked to them a lot, and children who
talked very little had parents who talked to
them very little. These findings suggest
that there are specific aspects of a child's
language environment that can be identi-
fied as directly relevant to language acqui-
sition. However, there still remains a sub-
stantial amount of disagreement as to the
exact role that the environment plays in
natural language acquisition.

Portions of this paper were submitted in partial ful-
fillment of the requirements for a Master of Arts
degree, Western Michigan University, 1983. The
authors gratefully acknowledge the assistance of
James W. Partington and Margaret Vaughan.
Reprints may be obtained from Jack Michael,
Department of Psychology, Western Michigan
University, Kalamazoo, MI 49008-5052.

Theorists in the fields of psycholinguis-
tics and cognitive psychology prefer to
explain the emergence of an infant's early
vocal and language skills as primarily a
function of an infant's innate cognitive and
biological abilities (e.g., Slobin, 1979;
Pinker, 1994). The environment is not com-
pletely neglected, but its significance is
frequently overshadowed by cognitive
mediators and abstract physiological pro-
cesses (e.g., mapping, neural networks). It
is common within these fields to view
behavioral theory as inadequate for the
explanation of the emergence of a child's
native language skills. Some have even
provided research as a basis for their con-
tention that reinforcement theory is incom-
plete, if not inaccurate (e.g., Brown, 1973;
de Villiers & de Villiers, 1979; Piaget 1951;
Savage-Rumbaugh et al., 1993).
However, as Salzinger (1994) pointed

out in his review of Moerk's (1992) work, it
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was Brown's restrictive definition of rein-
forcement as the contrived and pro-
grammed delivery of a specific item fol-
lowing a targeted response, that led him to
reject reinforcement as a significant cause
of language acquisition. A similar restric-
tive definition of reinforcement also led
Savage-Rumbaugh et al. (1993) to reject
reinforcement as a critical independent
variable in their explanation of ape lan-
guage acquisition (Sundberg, 1996). In fact,
many of the current arguments in the liter-
ature concerning language acquisition are
based on incorrect interpretations of
behavioral concepts. Chomsky's (1959)
infamous review of Skinner's (1957) book
Verbal Behavior exemplifies the degree to
which the behavioral position on language
acquisition can be misunderstood.

In addition to using a restrictive defini-
tion of reinforcement, many of those who
argued against the behavioral position did
not consider the possible relevance of auto-
matic reinforcement. However, several
researchers (e.g., Bijou & Baer, 1965;
Mowrer, 1950; Osgood; 1953; Skinner,
1957) have suggested that automatic rein-
forcement also plays an important role in
an infant's acquisition of a native language.
Automatic reinforcement is different from
deliberate and directly mediated reinforce-
ment in several ways. Perhaps most impor-
tant is that in automatic reinforcement
behavior may be strengthened in two addi-
tional ways, neither of which require the
deliberate action of another person.
These two ways have been identified as

practical and artistic/autistic by Skinner
(1957), and elaborated on by Vaughan and
Michael (1982). In the practical type of
automatic reinforcement the consequence
may be a natural outcome of the direct
effects of the behavior on the environment
(e.g., the behavior of pushing a door is
automatically reinforced by the door open-
ing). In the autistic/artistic type a neutral
stimulus acquires reinforcing value
through its association with an established
form of reinforcement, and any response
the produces a response product that
resembles that previously neutral stimulus
will be automatically reinforced. An exam-

ple of this type of conditioning occurs
when a mother's verbal behavior becomes
reinforcing because it is associated with
other strong reinforcers. The child's later
production of similar sounds is automati-
cally reinforcing because of their associa-
tion with reinforcement (e.g., food,
warmth). The mother typically does not
systematically reinforce the child's vocaliz-
ing, rather the child's reproduction of some
aspects of her speech is automatically rein-
forcing in that "it sounds good" to sound
like one's mother.

Skinner (1957) identified the importance
of automatic reinforcement in the natural
shaping of infant vocal behavior by point-
ing out that the

child is reinforced automatically when he dupli-
cates the sounds of airplanes, streetcars, auto-
mobiles, vacuum cleaners, birds, cats, dogs, and
so on. But among the sounds which become
important are the verbal responses of his par-
ents and others. The child can then reinforce
himself automatically for the execution of vocal
patterns which are later to become part of his
verbal behavior. At this stage the child resem-
bles a parrot, which is also reinforced when its
vocal productions match something heard in the
environment. (p. 164)

The current study is an attempt to fur-
ther explore the concept of automatic rein-
forcement, and its relation to infant lan-
guage acquisition, with a replication and
extension a previous study on this topic
(Sundberg, Michael, Partington, &
Sundberg, 1996'). Sundberg et al. (1996)
demonstrated that several children could
acquire new vocal responses through a
procedure that involved the pairing of spe-
cific sounds and words with established
forms of reinforcement. The children
acquired several new responses without
the use of direct reinforcement or echoic
prompts, and emitted these responses
quite frequently. In addition, these authors
found that with two subjects the pairing
procedure evoked an untrained mand, and
with one subject the procedure appeared to
facilitate the acquisition of an echoic
response. These data suggest that auto-
matic reinforcement may play an impor-
tant role in early language language.

'Portions of this study were conducted in 1979 and
presented at the 5th Annual Association for Behavior
Analysis Convention, Dearborn, MI.
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Given the often robust effects of auto-
matic reinforcement, what might the
effects of automatic punishment be on ver-
bal behavior? Skinner (1957) pointed out
that if vocal behavior is paired with the
aversive stimuli associated with condi-
tioned and unconditioned punishment, it
may result in a decrease in vocal behavior.
The punishment may be mild, but it may
still result in the suppression of vocal
behavior. Pairings with strong aversive
stimuli may often occur in cases of child
abuse, and may severely affect a child's
language development by making the
emission of some vocal responses
extremely aversive. It may also be reason-
able to speculate that the absence of posi-
tive pairing, as in certain cases of child
neglect, would negatively affect vocal and
verbal development as well. It is possible
that these two environmental variables
(i.e., aversive pairing and the lack of posi-
tive pairing), along with direct punishment
and direct extinction, may explain some
severe cases of language disorders.
The procedure for establishing a neutral

stimulus as an automatic punisher is iden-
tical to the procedure for establishing a
neutral stimulus as an automatic rein-
forcer, except a neutral stimulus is paired
with a form of punishment. This type of
pairing undoubtedly occurs in an infant's
natural environment. For example, an
infant may be bumped or scratched acci-
dentally by the mother while she is speak-
ing to the child. It is possible that as a
result of this pairing, some aspect of
human speech becomes a conditioned pun-
isher, and as result it would be automati-
cally reduced upon emission. It would
seem quite important to determine if such
a pairing would have an effect on an
infant's tendency to babble specific sounds.
Therefore, the current study was

designed to examine the effects of three
different pairing procedures on infant
vocal behavior. In addition to the positive
pairing used by Sundberg et al. (1996), an
experimenter-emitted vocal response was
also paired with a neutral stimulus (neutral
condition), and with a mild aversive stimu-
lus (negative condition).

METHOD

Subjects

Two female children, ages 11 months
(Subject 1) and 14 months (Subject 2)
served as subjects. The children appeared
to be normal in all aspects of development.
These children were chosen for the study
because one of the experimenters (the chil-
dren's father) functioned as a strong form
of conditioned reinforcement for the chil-
dren (an apparent prerequisite for the pair-
ing procedure with young children). In
addition, the children did not engage in
any forms of escape of avoidance behav-
iors when attempts were made to work
with them.

Setting and Materials

For both subjects the study was con-
ducted in their own home. For Subject 1
the study was conducted in an area mea-
suring approximately six feet by eight feet
in the living room. For Subject 2 the study
was conducted in the child's bedroom.
Play materials consisted of books, plastic
kitchen items, a watch, squeeze toys, a cas-
sette tape player, and a data sheet. Sessions
were run once per day for Subject 1, (the 11
month old) and twice a day for the second
subject (the 14 month old). The mother of
the second subject was present during all
the sessions.

Response Definition, Recording System,
and Design

The subjects' vocal responses were
recorded and classified as the targeted
vocal response, or a non-targeted identifi-
able vocalization. Only recognizable
phonemes were recorded, other sounds
such as those produced by random move-
ment of the vocal muscles or reflexive
vocalizations were not recorded. Specific
phonemes were used as the target
response. All but one of the targeted
phonemes had occurred at some point in
the children's vocal play repertoire.
Utterances were recorded in time bins of
10 seconds for both subjects. The study
employed an AB design that compared the
subjects' performance on pre-test (baseline)
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and post-test measures, with a replication
across phonemes and subjects.

Procedure

Three different pairing procedures were
examined. The first procedure consisted of
a neutral condition where a phoneme was
presented, but specifically not followed by
reinforcement or punishment. The second
procedure consisted of pairing a specific
phoneme with an established form of rein-
forcement (the positive condition). This
procedure was conducted with both sub-
jects. And the third procedure consisted of
pairing a phoneme with a mild aversive
stimulus (the negative condition). Only
Subject 1 participated in the negative and
neutral conditions.

Neutral Condition

Pre-pairing. The subject was placed in the
play area with toys and allowed to play for
several minutes. The experimenter, sitting
next to the subject, began to continuously
record all vocalizations emitted. A tape
player also recorded the vocalizations and
the two records were compared immedi-
ately after each session. Discrepancies
resulted in a change in the experimenter-
recorded data.

Neutral presentation. The experimenter
attended to the infant and the toys were
moved aside. Then the experimenter emit-
ted an individual phoneme an average of
16.7 times per minute, but did not follow
the sound with any known forms of rein-
forcement.

Post-pairing. The toys were returned and
the experimenter began recording all
vocalizations made by the child. The con-
ditions were identical to those in the pre-
pairing observation.

Positive Condition

All the conditions were the same as
those in the neutral condition, except that
the experimenter-emitted phoneme was
followed by an established form of rein-
forcement (e.g., bubbles, tickles). A total of
11 positive-pairing sessions were con-
ducted with Subjects 1, and 5 sessions were
conducted with Subject 2. Specific
phonemes were selected based on the

observation that the child had emitted
them before, but did not emit them, or they
occurred at a low rate, during the pre-pair-
ing observation. One session with Subject 1
involved an attempt to establish a novel
phoneme.

Pre-pairing. The conditions were the
same as the neutral condition.

Pairing. The toys were moved aside and
the experimenter began the pairing proce-
dure. Each pairing trial consisted of the
experimenter saying the targeted phoneme
and immediately following it with the
delivery of reinforcement. The experi-
menter's responses were not contingent
upon the subject's behavior (e.g., eye con-
tact was not required). When the child
emitted vocalizations during this period
special care was taken not to accidentally
reinforce them. Such reinforcement was
prevented by initiating a fifteen second
time-out period immediately after a vocal
response. This was unnecessary after the
first session with the first subject since the
child characteristically did not emit vocal-
izations while others were speaking.
Subject 2 did not emit any vocalizations
during this condition.

Post-pairing. The toys were returned and
the experimenter began recording all
vocalizations made by the child. The con-
ditions were identical to those in the pre-
pairing observation.

Negative Condition

Pre-pairing. The conditions were the
same as the previous conditions.

Pairing. The toys were moved aside and
the experimenter emitted a specific
phoneme immediately followed by pre-
senting an established form of punishment
(the verbal reprimand "Bad girl" which
was an established form of conditioned
punishment). The experimenter-emitted
phoneme was paired an average of 5 times
in 20 seconds for the three sessions with
Subject 1.

Post-pairing. The toys were returned and
the experimenter began recording all
vocalizations made by the child. The con-
ditions were identical to those in the pre-
pairing observation.
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Observation and Reliability

The first author conducted all the sessions
and recorded the data in a notebook during
each session. A cassette tape recorder was
used to record each session in its entirety.
An assistant transcribed the tape after each
session and the results were compared to
the experimenter's recorded data for two
factors: (1) agreement of specific response
topography, and (2) correct placement of
recorded responses with respect to the 10-
second time bins. Disagreement resulted in
reviewing the tape recording until agree-
ment was reached.

RESULTS

Each condition produced a different
effect. The neutral condition had little
effect of the rate of the targeted vocaliza-
tion. The positive condition produced a
sharp increase in the targeted behavior for
both subjects in 12 out of the 16 pairings.
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Fig. 1. The neutral condition. The cumulative number of all understandable phonemes for Subject 1 on pre- and
post-pairing measures. The shaded area represents the time during which one phoneme ("da") was presented
without being followed by reinforcement.

And the negative condition resulted in an
immediate decrease of all vocal behavior in
all three pairings.

Neutral condition. The presentation of a
phoneme alone did not result in an
increase in the infant's emission of that
phoneme. A representative sample of one
of the two neutral sessions with Subject 1 is
presented in Figure 1 (for this figure and
all other figures, the results are presented
in time blocks of 1 minute). During the pre-
pairing observation Subject 1 emitted the
targeted response ("da") 4 times in 5 min-
utes (.8 responses per minute), and 16 other
vocalizations (mostly "ah" and "oh"). The
subject's overall average response rate was
4 vocal responses per minute. The phoneme
"da" was then presented 39 times in 160
seconds, but was not followed by rein-
forcement. During the post-pairing obser-
vation the targeted phoneme was emitted a
total of 6 times in 5 minutes, with an aver-
age rate of 1.2 responses per minute. The
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Fig. 2. The positive condition. The cumulative number of all understandable phonemes for Subject 1 on pre- and
post-pairing measures. The shaded area represents the time during one phoneme ("da") was paired bubble play.
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post-pairing measures. The shaded area represents the time during one phoneme ("ga") was paired bubble play.
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Fig. 4. The negative condition. Cumulative number of all understandable phonemes for Subject 1 on pre- and post-
pairing measures. The shaded area represents the time during which one phoneme ("da") was paired with the
stemly spoken reprimand "Bad girl."

subject also emitted 30 other vocalizations
(primarily "ah" and "ma"), resulting in an
overall increase in the subject's rate of
vocalization to 7.2 responses per minute.

Positive condition. The positive pairing pro-
cedure resulted in the immediate emission
of the targeted response for both subjects in
12 out of the 16 pairings (8 out of 11 for
Subject 1; and 4 out of 5 for Subject 2). A rep-
resentative sample of one of the successful
pairing sessions for each subject is presented
in Figures 2 and 3. Figure 2 shows that
Subject 1 did not emit the targeted phoneme
("da") during the pre-pairing observation,
but she did emit one non-targeted phoneme
("ah"). The subject's overall rate of vocaliza-
tion was .5 responses per minute. During
pairing the phoneme "da" was paired with
reinforcement (soap bubbles) 24 times in 190
seconds. During the post-pairing observa-
tion the targeted phoneme was emitted a
total of 15 times in 6 minutes, with an aver-
age rate of 2.5 responses per minute. Also,
during that time the subject emitted 16 other

vocalizations resulting in an overall increase
in the subject's rate of vocalization to 5.16
responses per minute. The attempt to pair a
novel vocal topography ("ba") with an
established form of reinforcement failed to
result in the immediate emission of that
response during the post-pairing observa-
tion.

Figure 3 shows that during the pre-pair-
ing observation Subject 2 did not emit the
targeted response, or any other vocal
response. The phoneme "ga" was paired
with reinforcement (soap bubbles) 15 times
in 100 seconds. During the post-pairing
observation the targeted phoneme was
emitted a total of 59 times in 5 minutes,
with an average rate of 11.8 responses per
minute. Also, during that time the subject
emitted 30 other vocalizations (primarily
"ah" and "ma"), resulting in an overall
increase in the subject's rate of vocalization
to 17.8 responses per minute.

Negative condition. The results from the
negative condition show that responding



46 RICK SMITH et al.

immediately decreased in all three pair-
ings. In the first session involving the pair-
ing with "Bad girl," responding ceased
altogether. In the other two sessions only
the targeted vocalization ceased to occur.
A representative sample of one of these
two sessions is presented in Figure 4.
During the pre-pairing observation Subject
1 emitted the targeted response ("da") 41
times in 3 minutes (13.66 responses per
minute), and 30 other vocalizations (mostly
"ba," "ma," and "ah"). The subject's over-
all average response rate was 23.66 vocal
responses per minute. During pairing the
experimenter emitted the phoneme "da" 3
times in 10 seconds, and each time fol-
lowed it with the sternly spoken words
"Bad girl2." During the post-pairing obser-
vation, the subject was silent for the first
minute, but then began to babble again.
However, she did not emit the targeted
response during post-pairing, and the
overall response rate dropped to 3.4
responses per minute. The results of the
second pairing ("ma") produced a very
similar pattern of behavior during post-
pairing.

DISCUSSION

The results of this study support and
extend the results of previous research on
automatic reinforcement by Sundberg et al.
(1996), by showing that a typical infant's
rate of vocal play can be increased by pair-
ing specific phonemes with established
forms of reinforcement. In addition, the
current study also demonstrates the mini-
mal effects of neutral pairing, and the
immediate and disruptive effects of pairing
adult vocal behavior with aversive stimuli.
These data suggest that a critical variable
related to an infant's native language
acquisition is the stimulus-stimulus pairing
process that occurs when parents or care-
takers speak to their infants.

21t is important to note that this procedure was
approved by the University's human rights commit-
tee. The fact that the experimenter was the child's
father, and that the reprimands were brief resulted in
the approval. It should be noted that these data were
collected 17 years ago, and it is possible that opinions
have since changed. It should also be pointed out that
the subject experienced no long-term effects from
these procedures.

Perhaps the most significant aspect of
these results was the sharp decrease in
vocal behavior that occurred in the rela-
tively brief negative condition. The effects
of both direct and automatic punishment
can be observed in these data. In all three
sessions vocal behavior immediately
ceased after the pairing, demonstrating the
immediate effects of direct punishment
(i.e., "Bad girl"). In two of the sessions
other vocal responses began to occur again
after approximately 1 minute, but the tar-
geted phoneme was not emitted (until well
after the session). This selective effect on
vocal responding appears to demonstrate
the automatic punishment effect.
However, the question of how automatic

punishment reduces behavior prior to its
overt emission is in need of further analy-
sis. It is possible that because of their fre-
quent co-occurrence, the kinesthetic stimu-
lation caused by the sub-vocal emission of
a particular sound becomes equivalent to
the auditory stimulation caused by that
sound. The pairing of the neutral stimuli
with a mild aversive stimulus in the pair-
ing procedure may have had the same
effect as if the vocal musculature move-
ment required to produce the sound were
directly punished. This equivalency of the
kinesthetic and auditory stimulation may
have resulted from the pairing procedure,
and may explain why the behavior was
suppressed at the covert level.
The direct and automatic effects of conse-

quences can also be observed in the other
two conditions. The positive pairing condi-
tion resulted in an immediate increase in
the children's on-going vocal play because
this behavior was often (noncontingently)
followed by the experimenter's attention,
and presentation of reinforcement (e.g., the
bubbles). One might expect, then, for the
children's overall vocal behavior to increase
as a function of this accidental direct rein-
forcement. The automatic effect on vocal
behavior was observed at a later point when
a specific phoneme that was not prompted
or emitted during pre-pairing, did occur
during the post-pairing observation.
A further demonstration of the separate

effects of direct and automatic conse-
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quences can be observed in the results of
the neutral condition. In this condition
non-targeted responses increased, but not
the targeted response. During the pre-pair-
ing observation this subject had been emit-
ting vocal behavior at a rate of approxi-
mately 3 sounds per minute. It is possible
that the non-targeted responses increased
because one of these responses was acci-
dentally followed by adult attention (the
presentation of the unpaired phoneme).
The fact that the targeted phoneme was not
occurring just prior to the pairing, and that
it was not paired with a strong form of
reinforcement, was probably responsible
for the lack of a direct or an automatic rein-
forcement effect on that phoneme.
The implications of these results seem

substantial. It appears that infant vocal
behavior is quite susceptible not only to
reinforcement, but also to punishment.
Subject 1, the only subject to participate in
the negative condition pairing, was under
the control of the experimenter since birth.
The fact that she was unaccustomed to
punishment for vocal responding may
account for the robust effects observed in
the negative condition. However, some
parents and caretakers may not actively
pair their vocalizations with reinforcement
(the neutral condition), or be unintention-
ally pairing their vocalizations with aver-
sive stimuli. These two effects could be
observed with very young children, and
could possibly result in a reduced ten-
dency for infants to babble.
Another interesting aspect of these

results is how quickly changes in the fre-
quency of vocal behavior occurred as a
function of these briefly manipulated envi-
ronmental variables. The current study
demonstrated how a single sound ("da")
can come in and out of an infant's vocal
babbling repertoire, simply by being
paired with different stimuli (see Figures 1,
2, & 4). These results have implications for
the analysis of how humans so readily
acquire their native language skills. They
also provide a possible explanation as to
why some infants and children lose vocal
and verbal responses that were once strong
in their repertoire. These results also have

implications for explanations as to why
language might fail to develop for some
children, and they can lead to the improve-
ment of techniques for teaching language
to individuals who fail to acquire verbal
behavior.
The results of the current study show

several similarities to the previous research
by Sundberg et al. (1996), but they also dif-
fered in some important ways. For exam-
ple, the studies were similar in that the
positive pairing produced an increase in
vocal behavior, but also on some occasions
the pairing was ineffective. The current
study does not present any new informa-
tion as to why pairing is not always suc-
cessful, but like Sundberg et al. (1996), the
current authors speculate that the failure is
relevant to the child's current emotional
state and competing establishing opera-
tions. The current study differs from
Sundberg et al. (1996) in that the attempt to
obtain a novel response failed. It is possible
that in order to generate new behavior
with infants more than just a few minutes
of pairing is required. In addition, it is pos-
sible that since the subjects used by
Sundberg et al, (1996) were older, they
already possessed a minimal echoic reper-
toire, and the combination of these mini-
mal units to form novel responses was eas-
ier then the complete acquisition of new
response forms.

In conclusion, the results of the current
study support the assertion of Skinner
(1957) and others, that automatic reinforce-
ment and automatic punishment play a
significant role in language acquisition.
The results also have implications for the
analysis of how children readily acquire
their native language without the deliber-
ate delivery of observable reinforcement
by their parents or caretakers. In addition,
these results have implications for the
explanation of why a child's language
skills might fail to develop in a typical
sequence. Finally, it is also possible that
automatic consequences are partly respon-
sible for the wide range of individual dif-
ferences observed in the language abilities
of children (Hart & Risley, 1995).
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