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Abstract

Premature infants are at risk for speech and language delays.
Early patterns of parent language stimulation have been
associated with subsequent developmental outcome of prema-
tures. Mothers who do not talk frequently to their premature
babies generally have infants who score lower on developmen-
tal scales than those babies whose mothers provide frequent
language stimulation. This study reviews the effectiveness of
anin-hospitaltraining program designed to increase mothers’
production of descriptions and praises directed to their in-
fants. Four mothers with low baseline rates of talking to their
premature infants were trained to produce descriptions and
praises. They were tested for generalized production of these
two verbal behaviors following the completion of training.
Subsequent to training, mothers significantly increased their
frequency of descriptions and praises of the babies” behaviors.
The mothers also maintained these skills when tested approxi-
mately one month following the completion of training.

Introduction and Rationale for the Study

The primary purpose of this study was to train mothers of
premature babies totalk to their infants and to examine whether
generalization of trained and untrained behaviors occurs and is
maintained one month following completion of training. There
is a need to study the effects of short-term parent training in the
NICU. Most experimental studies of parent training have
involved long term training and home visits at considerable
staff time and expense. There is a need to determine whether
parents can be trained to provide and maintain appropriate
language stimulation while their infants remain in neonatal
intensive care.

Preterm infants, particularly those born in disadvantaged
families, are at risk for language delay. In a study by Field
(1980), low socioeconomic status mothers of preterm infants
differed in their verbal interactions with infants. They talked
less than middle class and adult parents, and their speech was
less contingent on the infant’s behavior. They also played
fewer speech games with their infants. Parmelee, Beckwith,
Cohen, and Sigman (1983) found that both disadvantaged and
middle class mothers initially formed a responsive relationship
with their medically at risk one month olds, but, by eight
months, fewer of the lower class women were able to maintain
that relationship. Field (1979) observed parents of full-term
and premature infants in a variety of infant games associated

with infant learning. The high-risk infant-parent dyads en-
gaged in game playing less frequently than the normal infant-
parent dyads. Beckwith and Cohen (1980) found that measures
of parent-infant social and language interaction with preterm
infants at one month contributed to predictions of child mental
test performance at age two.

Premature infants show a variety of behavioral differ-
ences which may affect parent interaction particularly in
disadvantaged families. Parmelee et al. (1983) studied the
behavior of preterms during the first year of life, The infants
were found to be awake a shorter period of time, spent a greater
percentage of time fussing and crying, and at eight months
were less successfully soothed by the mother’s interventions.
Beckwith and Cohen (1980) found that preterm infants vocal-
ize less than full-term infants during the first three months.

Both risk factors, an infant’s prematurity and family
psychosocial disadvantage, can contribute to language and
developmental delay. However, infants at medical risk for later
developmental and behavioral problems can have the risk
reduced by changes in the environment (Parmelee et al., 1983).
Research suggests that more frequent social and language
interactions are linked to increased infant competence by the
end of the second year of life (Beckwith & Cohen, 1980; Cohen
& Beckwith, 1979).

Determining the most effective way to offer intervention
programs for premature infants and their families has been the
subject of numerous studies. Intervention programs with par-
ents of prematures have been offered in three arrangements:
short-term in hospital; long-term, hospital based; and/or home
follow up. Initially, short-term intervention programs were
designed for the neonatal intensive care nursery with the aim
of improving the premature infant’s developmental status
rather than working directly with parents. The effects of short-
term supplemental stimulation studies have been mixed, sug-
gesting that gains may have been temporary. However, these
studies are difficult to interpret because of wide variability in
subject selection and procedures employed. While infant
stimulation programs have had mixed results, parent training
programs also have shown wide variability. In many studies,
mothers were not necessarily trained with similar procedures
ortosimilarcriterion levels. In addition, maintenance of parent
behavior was not evaluated.
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Sustained effects have been demonstrated most clearly by
programs that have continued parent training and infant stimu-
lation after discharge to the infant’s home. However, home
training programs with economically disadvantaged mothers
are logistically and financially more difficult to manage than
hospital based programs. If parent-language training could be
effectively provided while mothers were visiting their infants
in the intensive care nursery, there would be several advan-
tages. Mothers would learn skills appropriate for early lan-
guage stimulation and increased bonding. As Minde, Trehub,
Carter, Boukyais, Cellhoffer, and Martin (1978) reported in an
observational study of mother-child relationships in the pre-
mature nursery, mothers who interact most with their infants
visit more often and for longer periods of time regardless of
socioeconomic status. Descriptors of mothers atrisk for failure
to attach themselves to their infants correlate with descriptors
of mothers of low interaction patterns in the neonatal intensive
care nursery.

Developmental Problems in Premature Infants
Preterm infants suffer a variety of medical problems including
respiratory distress, sepsis, hypoglycemia, hypocalcemia,
apnea, and bradycardia. They frequently require resuscitation
at birth. Many of the hazards to which premature infants are
exposed can be anticipated to cause brain damage. Braine,
Hermer, Wortes, and Freedman (1966) conducted a longitudi-
nal study of the development of a group of over three hundred
low socioeconomic status black prematurely born infants
during the first fifteen months of life. Their study provided
information of the extent to which impairment of development
was related to a number of independent variables, many of
which have been suspected of being sources of perinatal brain
injury. The insult variables were divided into nursery compli-
cations and maternal complications. Factors such as hyper-
bilirubinemia, hypoxia, and neonatal weight loss were in the
former group while toxemia, bleeding during labor, and the
like were in the latter. A third group of independent variables
consisted of mother’s education and social status because
previous studies had suggested that poor development in some
premature infants was a result of poor environmental condi-
tions. A variety of behavioral measures were obtained at four
days, six weeks, four months, seven and a half months, and
thirteen and a half months. Braine et al. (1966) found that
infants weighing less than 1250 grams showed impaired motor
developmental quotients on the Cattell Infant Intelligence
Scale (Cattell, 1940). The mean difference in Cattell gross
motor development was over 25 points when compared with
term infants. Mental development also was impaired for in-
fants weighing less than 1750 grams with at least 10.7 points
difference between preterm and term infants. Social variables
were not associated significantly with developmental status
for examinations at 4 days, 6 weeks, or 4 months. However,
both preterm and term infants were drawn from a low socioeco-
nomic status population.

Of the risk variables, hypoxia and neonatal weight loss
were associated with delayed development. The degree of
prematurity and the number and severity of risk variables were
positively interrelated.

Field, Dempsey, Rydberg, and Shuman (1979) studied
developmental assessments of early respiratory distress syn-
drome (RDS) survivors (first Neonatal ICU Units), more
recent survivors of RDS, and their controls. Assessments were
made annually through age four for 1Q, minimal brain dysfunc-
tion, speech, and hearing. The respiratory distress syndrome
survivors averaged 32 weeks gestational age, 1700 grams
birthweight (S.D. 445 gms.), 2.6 days of intermittent positive
pressure respiration, and 37 days hospitalization. The control
subjects averaged 39 weeks gestation and 3300 grams birth-
weight. On the four year outcome assessments, five of the 21
early RDS survivors and four of the later RDS survivors had
hearing deficits and language production delays, while none of
the control group subjects was impaired.

Nance (1982), in a survey of 100 middle class parents with
premature infants now at least two years old, examined speech,
language, and/or hearing problems. Twenty families reported
that the baby’s development was progressing slowly. Twenty-
six reported ear infections. Four reported hearing difficulties;
four reported speech difficulties.

Prematurity in association with caregiver-child interac-
tion is related to the categorization of premature infants as high
or low risk for developmental delay at age two (Sigman &
Parmelee, 1979). Sigman and Parmelee (1979) found that the
developmental risk score of prematures was related to parent
language background and socioeconomic status.

In summary, prematurity, in association with medical
complications, can affect the developmental status of infants.
The degree of handicap depends upon the severity of compli-
cations and social risk factors.

Effects of Short Term Auditory

Stimulation Programs

The rationale for auditory stimulation programs derives from
the fact that babies influence the kinds of interaction that occur
with caregivers. Alert active babies make it easier for mothers
to respond to them. Therefore, some researchers have studied
the effects of providing early sensory stimulation to prema-
tures. Auditory stimulation has included recordings of heart-
beat, recordings of mother’s voice, and/or music (Katz, 1971).
Auditory stimulation has been provided in combination with
tactile, kinesthetic, and visual stimulation (Chapman, 1978;
Scarr-Salapetek & Williams, 1972; Segall, 1972).

Short-term auditory stimulation programs have been ini-
tiated as soon as possible after birth and have continued either
until the infant attains term gestational age, regains birth-
weight, or is discharged. The amount, duration, and timing of
stimulation has varied across studies. Subject populations
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differed in variables such as birthweight and gestational age. In
some studies, there were matched controls, while in others,
subjects were randomly assigned to treatment groups.

Dependent variables have included growth measures,
heart rate activity level, sleep-wake state organization, and
developmental performance on scales such as the Graham-
Rosenblith (Graham, 1956; Rosenblith, 1961), Dubowitz,
Dubowitz, and Goldberg (1976), or Brazelton NBAS (Brazel-
ton,1973). Results of the auditory stimulation programs are
mixed. Some benefits cited included better weight gain (Scarr-
Salapetek & Williams, 1972), better developmental assess-
ment scores (Katz, 1971; Scarr-Salapetek & Williams, 1972),
and more quiet sleep (Katz, 1971). Scarr-Salapetek and Wil-
liams (1972) used an infant enrichment program including
increased handling, mobiles, talking, and rocking. Katz (1971)
and Segall (1972) exposed premature infants to a tape record-
ing of mother’s voice. In Segall’s study, infants receiving
auditory stimulation reportedly performed better on tasks
requiring orienting, demonstrating more auditory exploration.

In summary, there is a trend for infants in short-term
auditory stimulation programs to score higher on developmen-
tal indices, but the results are not conclusive. There is insuffi-
cient data to describe the mechanisms and causal relationships
between stimulation and outcome (Cornell & Gottfried, 1976).

Effects of Parent Training Programs

The rationale for parent training is derived from the risk factors
of the mother’s low socioeconomic status or low educational
achievement level. In addition, parents of premature babies
often feel helpless and confused, and uncertain about what
interaction is appropriate with their tiny infant (Nance, 1982).
Mothers’ early interaction patterns with preterm infants appear
to persist beyond infancy and may relate to infants’ later
language production (Field, 1979; Parmelee et al., 1983).
Teenage mothers have been found to be less verbal in their
interactions with their infants (Sandler, Vietze, & O’Connor,
1981). Since parents have the responsibility for management
of their premature infant after discharge, acquisition of skills
to enhance language could be useful for home as well as in the
hospital.

Widmayer and Field (1980) studied the effects of Brazel-
ton demonstrations on early interactions of preterm infants and
their teenage mothers. Field (1977) previously observed that
instructions to the mother to modify her activity tend to
increase maternal sensitivity to the interactional signals and
rhythms of the preterm infant, and to enhance responsivity as
well as reduce gaze averting of the infant. In the 1980 study,
Widmayer and Field demonstrated the administration of the
Brazelton Scale to each of the preterm infants in the presence
of the mother. After completion of the assessment, and at each
of four subsequent weeks, the mothers were asked to complete
a form entitled the Mother’ s Assessment of the Behavior of the
Infant (MABI) (Field, Dempsey, Hallock, & Shuman, 1978).

These infants were compared on the MABI scale to other
preterm and term infants who also were administered the
Brazelton at birth and at a one month home follow-up visit.

Atthe one month follow-up, mothers were assessed for the
proportion of time spent vocalizing to infants and the propor-
tion of time that the infants’ gaze averted. The four subject
groups included a term control, preterm control, preterm
MABYI, and a preterm Brazelton and MABI. The mothers of the
last group, preterm Brazelton and MABI, spent more time
vocalizing to their infants and the infants spent less time
averting the gaze of the mother following the training program.

Field (1977) studied the effects of experimental manipu-
lations on infant-mother face-to-face interaction. Premature
and postmature infants with low Brazelton interaction scores
and normal infants were observed 3 1/2 months post expected
delivery date for the percentage of interaction time that the
infant gazed at the mother and the percentage of infant gaze
time that the mother was active. Mothers were videotaped
under two experimental conditions: (1) trying to get the
infant’s attention; and (2) imitating the infant’s behavior. A
spontaneous condition also was videotaped. Infants gazed
more at their mothers when the mothers imitated the infant’s
behavior, than when they tried to make the infant pay attention.
There were no differences between pre- and postmature in-
fants.

Brown, LaRossa, Aylward, David, Rutherford and
Bakeman (1980), however, did not obtain effects from short-
term intervention. These investigators conducted a nursery
based intervention program with premature infants designed to
compare the effects of three conditions: infant stimulation by
staff, no stimulation, and mother training. The infant stimula-
tion group received approximately one hour daily of tactile,
vestibular, auditory, and visual stimulation. The mother train-
ing group received from one to four training sessions in the
stimulation program from the project nurse. The quality of
mother-infant interaction was assessed by frequency of visits
and by mother-infant interaction as measured on several
scales. In addition, the infant’s developmental status was
assessed on the Bayley Scales of Infant Development (Bayley,
1969) subsequent to discharge. The project nurse experienced
many difficulties in conducting parent training. It was difficult
to get the the parents to the hospital for training. No differences
were found on any measures.

Long-term Parent Training Programs

There have been a number of parent education programs
providing longer term training either in the hospital or at home.
Williams and Scarr (1971) trained disadvantaged mothers of
low birth weight children in each of four age groups to provide
infant stimulation and assessed the child’s social maturity,
motor development, and receptive vocabulary prior to and
following intervention. Four groups of children, ages 0-1, 1-2,
2-3, and 3-4, were assigned to either a three times weekly
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tutoring program, a toys only program, or a control program.
The general program of parent training that was provided was
based upon the child’s age group. In addition, test results were
examined in light of the child’s neurologic status. Results
indicated that among neurologically impaired children, only
those who received tutoring showed gains in motor develop-
ment. Conversely, only the neurologically intact group
showed gains on Peabody receptive vocabulary at ages three
and four. In general, test scores were lower in homes of very
disadvantaged families regardless of the infant’s status. The
tutoring program was effective particularly in improving the
verbal status of neurologically intact children. No treatment
effect was seen with the provision of educational materials
alone.

Scarr-Salapetek and Williams (1972) and Field,
Widmayer, Greenberg, and Stolber (1982) studied the effects
of parent training on infant growth and development. The first
authors trained single low socioeconomic status mothers of
low birth weight infants to stimulate their infants. The home
stimulation program included visual, auditory, and tactile
stimulation. Mothers also were provided with educational
materials and toys. Atone week and at four weeks, infants were
administered the Brazelton scale (Brazelton, 1973). At one
year of age, a pediatric assessment and the Cattell Infant
Intelligence Scale (Cattell, 1940) were administered. The
experimental group at four weeks showed greater alertness to
sound. At one year, the experimental infants scored nearly 10
points higher on the Cattell.

Field, Widmayer, Stringer, and Ignatoff (1980) assessed
the effects of a home based early intervention program for
teenage lower class black mothers on the infant’s growth and
mother-child interactions. Teen, adult, term, and preterm
groups were compared. Biweekly home visits were provided to
teach the mothers exercises and age appropriate stimulation.
Auditory stimulation items during home visits included exer-
cises from the auditory items of the Brazelton (Brazelton,
1973) and singing to the infant. Follow-up developmental
assessments were made at four months and eight months using
the Bayley Scales of Infant Development (Bayley, 1976), the
Caldwell Home Stimulation Inventory (Caldwell, 1964), and
the Carey Infant Temperament Questionnaire (Carey, 1973).
The preterm infant, in comparison with the term infant, had
lower weight and length measures and lower Denver Develop-
mental Screening Test scores (Frankenburg & Dodds, 1967) at
four months, but, by eight months, there were no significant
differences. The mothers in the preterm intervention group had
more realistic developmental expectations (Caldwell, 1964).

Field (1981) provided parent training in two settings and
studied the growth and development of infants of teenage
mothers. There were two intervention groups, one group
received a home program while parents in the other group
received employment in a daycare and training at the hospital.
In the home intervention program, six months of biweekly

visits were provided to train mothers in infant stimulation
(care-taking, and sensorimotor and mother-infant interaction
exercises). In the second group, the intervention program was
provided at the hospital. The teenage mothers worked after
school as teacher’s aides in an infant nursery in which their
children were enrolled. The mothers in this group were trained
in the same infant stimulation exercises, but also were exposed
to modeling of child-care techniques by the day care staff. A
third control group of mothers also was followed. The growth
and developmentofthese three infant groups, theirinteractions
with their mothers, the mother’s knowledge of growth and
development, and the mother’s attitudes toward child rearing
were assessed at four, eight, and 12 months, and at two years.
Results showed that both the home and day care intervention
groups weighed more, obtained better Denver Developmental
Screening Test scores (Frankenburg & Dodds, 1967) and tem-
perament ratings (Carey, 1973), and had higher ratings on
mother-child interactions. The infants of the nursery interven-
tion program eventually showed the greatest improvement in
mental and motor development.

In another study, Field, Dempsey, Rydberg, and Shuman
(1979) provided seven home training sessions to teenage
mothers to promote infant sensorimotor and cognitive devel-
opment. At four months of age, the preterm intervention
infants were compared with the nonintervention group. The
intervention preterm infants showed greater weight and height
gains. The mothers’ assessment of developmental milestones
was more realistic. Mothers were more active during face-to-
face interactions with their infants.

In summary, studies of the effects of longer-term parent
training programs have demonstrated beneficial results for
infant motor and mental development, and for parent-child
interactions. However, some of these results may not appearon
formalized tests for the first year of life because the child has
not yet acquired sufficient expressive language to affect test
scores. Results of short-term parent intervention programs are
less clear. It is uncertain whether parent training in the nursery
is sufficient for effecting a change in parent behavior or
whether outcome measures on the infants cannot measure the
effects of training in that time period. The focus of this study,
therefore, was to investigate the effectiveness of a training
program, provided during the infant’s hospitalization, on
modifying parent language stimulation,

Method

The purpose of this study was to investigate parent acquisition,
generalization, and maintenance of verbal behavior with pre-
mature infants when mothers were trained by the examiner.
Specifically, this study measured the effectiveness of a training
program designed to train mothers to increase the frequency of
use of descriptions and praises when talking to their premature
infants. The study included mothers of premature babies who
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had Tow baseline occurrences of descriptions and praises when
talking to their infant. The following questions were investi-
gated.

1. Will correct production of descriptions in training
sessions generalize to untrained probes?

2. Will correct production of praises in training sessions
generalize to untrained probes?

3. Will mothers maintain production of descriptions and
praises when probed one month following the completion of
training?

Subjects

Four mothers of premature infants who did not describe or
praise their premature infant’s behavior in more than three of
36 five-second intervals sampled at each of three baseline
observations were chosen as subjects. Potential subjects were
identified from the mothers of premature infants at Truman
Medical Center (TMC) or Children’s Mercy Hospital (CMH).
Three mothers had babies hospitalized at Children’s Mercy
Hospital and one at Truman Medical Center. Mothers were
selected from those who met the following criteria.

1. The mother had no other children living at home.

2. The mother was between 15 and 25 years of age.

3. The mother was not employed at the time of the study.

4. The mother had completed the ninth grade but had no
more than one year of schooling beyond the high school
diploma.

5. The mother had transportation to visit her infant.

6. The mother had visited her infant at least twice prior to
the study.

A description of the subjects is found in Table 1.

Table 1. Subject characteristics.

#ViSITS
INFANTS
PRIOR TO MARITAL
SUBJECT AGE EDUCATION PARA STUDY STATUS
1 15 9th 3’ 21 s
2 17 GED 1 23 M
3 20 High School 1 17 M
diploma
4 23 High School 23 N.A2 S
dipioma
vocational
training

Note: 'Subject 1 had given up first child, now had twins.
2Subject 4 mother was still in hospital.
3Subject 4 had given first chifd to grandparent.

4. The infant was stable and growing according to the
physician.

5. The infant was at least three days old.

A description of the infants is found in Table 2.

Table 2. Infant characteristics.

1 2 3 4

Birthweight (gms) 996 1,770 1,620 1,360
Hearing Screen Pass Pass Pass Did not test
Gestation (weeks) 24 34 32 31
Apgars 1’5 87 47 89
Length of Stay (days) 119 30 32 61
Diagnoses VLBW RDS RDS Grade 3 IVH

Apnea Hyperbili- Apnea Hydrocephalus

Bradycardia rubinemia Bradycardia Bradycardia

RDS Apnea Anemia

Anemia Retinapathy mild

Design

A single subject multiple baseline design across target verbal
behaviors was used in this study. The dependent variable was
the mother’s average number of sampling intervals containing
descriptions and/or praises during three minute baseline or
probe sessions. The independent variable involved parent
language training on the two verbal behaviors by the examiner.
Figure 1 illustrates the design used with these four subjects.

Figure 1. Experimental design used in the study.

Experimental Design
Baseline
Verbal i
|
behavior A B
|
1 1
[
Verbal :
behavior A : 8
2 1
S$1,82 $3,54
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The mothers’ infants met the following criteria.

1. Birthweight less than 2000 grams.

2. The infant had no overt physical anomalies requiring
surgery.

3. The infant was scheduled to remain in the nursery at
Truman Medical Center or Children’s Mercy Hospital.

Human Communication Canada/Communication Humaine Canada, Vol. 12, No. 3, September 1988

Figure 1 shows the two behaviors trained: verbal behavior one,
description, and verbal behavior two, praise. The order of
verbal behavior training was counterbalanced across subjects.
As shown in the lower part of the figure, subjects 1 and 2
received training first on description followed by training on
praise. Subjects 3 and 4 first received training on praise,
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followed by training on description. There were two phases of
the study. In phase A, baseline was taken on frequency of
description and praise to establish the level of these behaviors
prior to training. In phase B, descriptions and praises were
trained by the examiner. The dotted line in Figure 1 separating
the A and B phases indicates that one verbal behavior was
trained while the other was tested creating the multiple
baseline design. Following completion of verbal behavior one
training, the second verbal behavior was trained.

Training Procedures

Each mother was trained to produce two verbal behaviors
when talking to her infant in the intensive care nursery.
Training was initiated to teach acquisition of the behavior and,
then, was shifted to encourage spontaneous productions once
the behavior was acquired.

Examiner Pretraining

The examiner who provided parent training was a speech aide
withaB.A.inspeech-language pathology. The observers were
two speech-language pathologists.

Prior to the baseline phase, the examiner administered two
sample training sessions, one teaching each verbal behavior to
a mother who was not a subject in the study. Another speech-
language pathologist agreed that the examiner modeled de-
scriptions and praises accurately. Also, prior to baseline, the
examiner and the two reliability observers practiced coding
mothers’ productions of descriptions and praises until 90%
agreement was obtained.

Training Description or Praise

Individual training sessions were conducted by the examiner
over a several day period and averaged 15 minutes in length.
Each training session consisted of 100 stimulus-response
trials. The 100 trials were divided into ten sets of ten trials. A
training trial was one in which either: (1) the examiner modeled
the verbal behavior to be spoken and the mother produced a
description or praise; or (2) the mother spontaneously pro-
duced a description or praise.

The mother’s correct responses were followed by verbal
reinforcement from the examiner on a fixed ratio 3 schedule.
Incorrect responses were followed by the examiner’s model of
what the target behavior should be. If there was no response
from the mother for approximately ten seconds, then the
examiner modeled the target behavior and asked the mother to
imitate it. Then, the next training trial was presented. A plus
was recorded for a correct imitative or spontaneous produc-
tion. Other verbal behavior or lack of response was scored with
aminus. Training sessions were held at the isolette for three of
the mothers and in the Parent Care Unit of the Hospital
(infant’s room) for one mother. Three of the four babies were
able to be removed from the isolette for brief periods during
training. For three of four subjects, some training occurred
while the infants were in the mother’s arms.

Each mother was trained to produce two verbal behaviors.
Since the two verbal behaviors were trained using identical
procedures, training for one behavior only will be described in
detail. For purposes of this study, a correct response was
defined as a two or more word phrase or sentence describing or
praising the infant’s activity (motor or vocal), location, state,
parental love, or future activity, spoken with falling intonation
and directed at the infant.

Training consisted of three steps. During Step /, the
mother was trained to imitate the examiner’s verbal behavior.
The mother was told that she was going to learn a way to talk
to her infant and that she would receive assistance from the
examiner. She also was told that the method of talking to her
baby would help her baby learn to talk. The examiner modeled
the verbal behavior and requested the mother to imitate her.
The examiner modeled one of 50 descriptions or 50 praises
from a list of possible choices. Correct verbal response by the
mother was followed by a random choice from one of ten
preselected verbal reinforcements delivered on the fixed ratio
3 schedule. The descriptions and praises modeled by the
examiner are listed in Appendices A and B; the verbal rein-
forcers used with the mothers are listed in Appendix C. Correct
imitation was defined as a description or praise matching the
examiner’s content. Criterion for this training step was the
correct imitation of ten consecutive verbal behaviors in two
successive training sets. Following step 1, an unreinforced
probe was administered.

Step 2 consisted of training the mother to produce some
descriptions or praises spontaneously. The examiner presented
averbal behavior to be imitated, then, requested that the mother
spontaneously produce the next description or praise. Each
third correct response, either description or praise, was ver-
bally reinforced. Incorrect responses were followed by sugges-
tions to the mother such as, “Turn it around” or “Let’s think of
another one, that’s a question™ and by an examiner’s model of
a description or praise matching as closely as possible the
content of the mother’s utterance. If the mother made no
response for 10 seconds, the examiner said something such as,
“You could say you look better today” and then requested the
mother to imitate. The examiner then continued with the next
trial. Criterion for this step was eight out of ten correct
productions of descriptions or praises in two consecutive
training sets. Following training step 2, an unreinforced probe
was administered.

Spontaneous production of descriptions or praises was
trained in Step 3. The mother was trained to produce the target
verbal behavior spontaneously. The examiner instructed the
mother that she was ready to talk to her infant on her own. She
was requested to say 100 descriptions or praises spontane-
ously. Correct production of the target verbal behavior was
reinforced as in previous steps. Criterion for this step was
correct production of eight out of ten descriptions or praises in
two consecutive training sets. Following criterion an unrein-
forced probe was administered.
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Training the Second Verbal Behavior

Training of the second verbal behavior was identical to the
first. The second behavior was trained to the same criterion
levels for all steps. After training was completed, the examiner
instructed the mother to practice the two verbal behaviorsin the
nursery when the infant was awake and 15 minutes daily after
the infant went home. Both the mother and child were given
presents. The mother was then given written instructions
summarizing language stimulation in the neonatal intensive
care nursery. Following receipt of written instructions and
presents, the mother was told she would be seen in one month.
Additional presents would be available at that time.

Maintenance Testing

An unreinforced probe was administered to the mother at the
one-month follow-up visit. She was observed with the infant
held in her position of choice but within 10 inches of her face.

Measures During Baseline

Two types of mother behaviors were measured during
baseline, descriptions and praises. Baselines consisted of three
minute timed samples. In the three minute sample, 36 five-
second intervals were coded as to the occurrence of descrip-
tions and/or praises. The average number of intervals in the
three minutes which contained descriptions or praises was
recorded as the baseline rate for each of three baseline sessions.

Measures During Probes

During probes, each mother was tested for unreinforced pro-
duction of descriptions and praises. The term unreinforced
verbal behaviors refers to the mother’s spontaneous produc-
tions of descriptions and praises during baseline and probes.
No consequent event followed the mother’s descriptions and
praises during these sessions. A three-minute unreinforced
probe interval was administered following the completion of
each training step and also at the one month follow-up visit.

For scoring purposes the probe score sheet was divided
into 36 five-second intervals. Each description or praise spo-
ken by the mother was coded into the appropriate time interval
at the end of each interval. The dependent variable was the
average number of intervals in which descriptions or praises
were spoken in a three minute timed sample. Eachinterval was
counted once per behavior, but one interval could contain more
than one type of verbal behavior. The average number of
intervals containing descriptions or praises per minute was
based on the examiner’s score sheet.

Reliability

Interjudge reliability was computed in this study for mothers’
responses during baseline and probe intervals and for one
training session. An interval-by-interval method of comparing
scores was used to derive a percentage of agreement between
the examiner and the reliability observers. The number of
agreements was divided by the total number of agreements and
disagreements and then multiplied by 100 percent. A percent-

age of agreement was computed for each subject at each
baseline, probe, and maintenance session.

Interjudge reliability for the training session was 100
percent. Interjudge reliability for baseline sessions and gener-
alization probes was 90 to 100 percent with a mean of 97.6
percent.

Results

Analysis of Training

All subjects acquired both descriptions and praises during
training, meeting the training criterion at each step. The mul-
tiple baseline design was maintained. Changes in production of
the second behavior occurred only when the training proce-
dures were applied to it.

Generalized Production of Descriptions and Praises
As discussed in the methods section, generalization probes for
descriptions and praises were administered at the completion
of each training step. In Figures 2, 3,4, and 3, baseline sessions
and generalization probes are numbered consecutively at the
bottom of the graph. Baseline sessions 1, 2, and 3, were
administered prior to training. Probe 4, was administered
following imitation training; probe 5, following imitation and
spontaneous training; and probe 6, following training of spon-
taneous production. Probes 7 through 9 were administered for
the second target behavior in the same manner. Probe 10 was
administered one month following completion of the study.

Data for subject 1 for descriptions and praises are shown
in Figure 2. During the three baseline probes, there was one
correct praise and one correct description. Subject 1 reached
description generalization criterion on probe 6 following step
3, training of 100 spontaneous descriptions. Production of

Figure 2. Number of intervals containing descriptions and
praises on each baseline measure and generalization
probe for subject 1.
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descriptions was not maintained after training began on the
second target behavior, praises. The subject reached generali-
zation criterion on praises on probe 7 following step 1, imita-
tion training, and continued to maintain criterion on subse-
quent probes as additional training steps were provided. As the
data show, subject 1 showed generalization of both descrip-
tions and praises to untrained probes; however, generalization
of the first behavior was not maintained after training was
provided on the second behavior. Only one behavior was
produced during a probe session, either descriptions or praises.

Subject 1 returned for maintenance testing seven weeks
after completion of training. She had run away from the local
juvenile justice center and had not been at the hospital to visit
either of her twin infants prior to that time. Data for probe 10
(shown in Figure 2) indicate that subject 1 met the generaliza-
tion criterion for praise, maintaining almost eight intervals per
minute with praises for the three minute probe. Production of
descriptions occurred in nearly four intervals per minute, well
above baseline.

Data for subject 2 for descriptions and praises are shown
inFigure 3. Inbaseline, there were no praises, while production
of descriptions ranged from zero to three. Subject 2 general-
ized production of descriptions and praises to untrained probes
on probes 4 and 7, following completion of imitation training
for each behavior. However, when the subject was trained to
produce praises, the second target behavior, production of
descriptions decreased to baseline levels.

Maintenance data is shown in probe 10. Subject 2 showed
generalized productions of descriptions at the one-month fol-
low-up visit. She produced descriptions in an average of eight
of 12 intervals. Praise production was increased from baseline
to an average of four intervals per minute. Since twelve

Figure 3. Number of intervals containing descriptions and
praises on each baseline measure and generalization
probe for subject 2.
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intervals were scored per minute, the mother was producing
either a description or praise in each available interval.

Data for subjects 3 and 4 are displayed in Figures 4 and 5.
These subjects were trained first on praise, followed by train-
ing on description. During baseline, subject 3 produced no
correct productions of descriptions or praises. However, after
training on praise was completed, the subjectreached generali-
zation criterion on probe 4, the first generalization probe, and
maintained criterion during subsequent praise training ses-
sions. During training of descriptions, production of praises
decreased to baseline levels. However, the subject generalized
production of descriptions on probe 7, following imitation
training. Correct production was maintained on probes 8 and
9. Following a one month hiatus in training, probe 10 was
administered to assess maintenance. Subject 3 produced de-

Figure 4. Number of intervals containing descriptions and
praises on each baseline measure and generalization
probe for subject 3.
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scriptions inan average of eight intervals per minute, maintain-
ing generalized use of descriptions. An average of three inter-
vals per minute contained praises. Although this mother was
trained on praises first, the maintenance data show a predomi-
nance of descriptions.

Subject 4’s performance (see Figure 5) was similar to
subjects 1 and 3. The subject attained generalization criteria.
No descriptions or praises were produced during baseline.
During praise training, subject 4 attained generalization crite-
rion on probe 4, following completion of imitation training,
and maintained criterion on probes 5 and 6. Correct production
of praises was not maintained during description training.

Maintenance testing for subject 4 occurred two months
following completion of training because the mother did not
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Figure 5. Number of intervals containing descriptions and
praises on each baseline measure and generalization
probe for subject 4.
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return for the one-month follow-up. Probe 10 data show that
subject 4 produced an average of eight descriptions and four
praises per minute on the final probe as compared with none at
baseline. Subject 4 showed generalized production of descrip-
tions.

Summary

Results were similar across all four subjects. All subjects
generalized production of descriptions and praises to untrained
probes. Three of the four subjects generalized to probes fol-
lowing imitation training for the first behavior trained, while
all generalized following imitation training for the second
target verbal behavior. None of the subjects maintained the
first behavior trained, while the second behavior was in train-
ing. However, following instructions to practice both verbal
behaviors, subjects maintained generalization of either de-
scriptions or praises in maintenance probes. Three of the four
subjects produced more descriptions than praises, but both
verbal behaviors were well above baseline levels.

Discussion

The first question investigated in this study was concerned
with the ability of mothers of premature infants to generalize
spontaneous production of description to unreinforced probes.
Three of the four mothers trained generalized correct descrip-
tion usage for eight of 12 intervals sampled per minute in a
three-minute probe following completion of one training ses-
sion. One mother, however, required three training sessions
before attaining generalization. This subject was different
from the other three. She was an adolescent (age 15), in
juvenile detention, had the least education, visited only when
brought by a social worker, and was not planning to take her

children (twins) home. She also was trained over seven days
spanning a three week training period, while other subjects
were trained over two to four different days spanning less than
a 10 day period. Anecdotal reports by nurses suggested that
subject selection variables other than the training procedure
may have affected the length of training prior to generalization.

The second question was concerned with generalization
of praise to unreinforced probes. All subjects increased pro-
duction of praises during probes following imitation training,
including subject 2. For subject 2, praise training was the
second behavior trained.

Mothers increased the frequency and variety of verbaliza-
tion directed at their infant only when training procedures were
applied. The training program was accomplished during the
infant’s hospitalization. Although mothers only produced one
behavior during probes, either description of praises, both
behaviors were observed during maintenance testing.

The third question was concerned with maintenance of
descriptions and praises during a follow-up visit approxi-
mately one month after completion of training. For two of four
mothers, the infants had been discharged to the home, while
two were still hospitalized. The mothers of the two hospital-
ized infants had not visited their infants during that time.

Mothers maintained correct productions of descriptions
regardless of which behavior was trained first. They showed
increased productions of both behaviors, producing one of the
two verbal behaviors at generalization levels. In order to have
generalized both behaviors, the mothers would have had to
produce more than one verbal behavior per five-second inter-
val. This did not occur.

Although all mothers successfully generalized correct use
of descriptions and praises, a number of variables made it
difficult to conduct this kind of training in the neonatal inten-
sive care nursery. Mothers with low baseline rates of talking to
their babies either visited infrequently or at unscheduled times.
Several were unreliable at maintaining follow-up appoint-
ments, and two additional subjects initially entered into the
study were lost due to lack of return for follow-up appoint-
ments. The health status of the baby was sometimes a factor
such that training was deferred on one occasion at medical
request. Tangible motivators for both mothers and infants
appeared to be necessary for obtaining a mother’s participa-
tion, but social support also appeared to be important. Once
training was finished, the alertness or social responsiveness of
the infant to the language stimulation appeared to motivate
some of the mothers to participate. Due to the unscheduled
nature of parental visits, nursing support was critical for
notification of parent visits.

Training appeared to be most feasible when provided over
a two day period. Because training sessions were brief, moth-
ers could be provided several training sessions in one day,
thereby reducing the number of trips the parent was required to
make to the hospital.
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Insummary, an in-hospital training program was effective
in increasing mothers’ use of descriptions and praises when
speaking to their infants. Mothers maintained correct produc-
tions when tested approximately one month following the
completion of training. Future research might be directed at
maintenance of the language stimulation over a longer period
of time.
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Appendix A

Descriptions of Premature Infants’ Behavior Used In the Training Program

. You opened your eyes. 18. You're looking at mommy. 35.  You have ten little fingers
2. You wiggled your toes. 19.  You're being good today. 36. You have ten toes.
3. You're stretching and yawning. 20.  You’re drinking your bottle. 37. Your legs are so long.
4. You're sucking your thumb. 21. You're sucking your pacifier. 38. Your legs are so tiny.
5. You're in your isolette. 22. You look cold. 39.  You have such a little body
6. You‘re on top of your planket. 23. You look warm. 40. You look like mommy
7. You’re lying on your side. 24. You sneezed. 41. You look like daddy.
8. You:re lying on your tummy. 25. You wiggled your finger. 42, You’re so far down in your isolette.
9. You’re wearing your hat. 26. You’'ve got a tube down your throat. 43. Such a big stretch.
10. You're sleepy. 27. You’ve got an IV in your arm. 44. You have tiny hands.
I1. You look cranky today. 28.  You have two eyes. 45.  Your skin is so soft,
12 You look happy today. 29. You have a nose. 46. You have hair on your back.
13. You look tired. 30. You have a mouth. 47. You're wet.
14.  You're wearing a diaper. 31. You have two ears. 48. You’re dry.
15 You opene'd.your hand. 32. You have soft hair. 49  Your fingernails are so long.
16. You’re smiling. 33.  You have two arms. 50. You're wide awake.
17. Your color looks good today. 34.  You have two hands.
Appendix B

Praises of Premature Infants’ Behavior Used in the Training Program
[.  You're such a good baby. [8. Mommy loves you. 35. I'm so happy you’re not crying.
2. You're so beautiful. 19. Mommy is so happy to see you. 36. You're doing so well.
3. You're doing a good job. 20. 1 am so proud of you. 37. The doctor says you’re showing progress.
4. You look bigger today. 21. You're terrific. 38. Mommy adores you.
5. You’re growing so fast. 22. 1like the way you're looking at me. 39. You're really trying hard to stay awake.
6. You're such a great baby. 23. 1 like the way you're sleeping. 40. You’re really breathing well.
7. You’re wonderful. 24. You're the best little baby in the whole world. 41  You look better today.
8. You're great. 25. You're being so good. 42.  You're the prettiest baby.
9. You’re such a pretty (handsome) baby. 26. 1 like the way you're lying in your isolette. 43.  You have beautiful skin.
10.  You have such pretty eyes. 27. 1 like the way you smile. 44. You’re so strong.
11. You have such pretty hair. 28. You’re the best. 45. You’re the best baby in the nursery.
12, You have such pretty hands. 29. You make mommy so happy. 46. You have such pretty ears.
13.  You have such cute toes. 30. You’ll be a big boy. 47. You're such a good listener.
[4.  You have such pretty lips. 31. Mommy’s told all her friends about you. 48. You've gained weight.
15. Tlike the way you're drinking your bottle. 32. Mommy can’t wait to take you home. 49. Good boy (girl)!
16. 1 like the way you wiggle your toes. 33.  You are my favorite baby. 50. Mommy is so happy to see you!
17. 1like the way you stretch. 34. You’re really trying hard to get well.

Appendix C

List of Verbal Reinforcements Provided the Mother During Training

1 like the way you said that.
That’s good describing (praising).
You're doing it.

That’s what I want you to do.
That’s great, keep it up.

DA WN -

6. 1like that, do another one.

7.  Great/Terrific

8. You really do a nice job of talking to your baby.
9.  Good job Mrs.

10.  You're such a talker.
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