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A multiple-baseline technique was used to evaluate generalization effects during articu-
lation training with trainable mentally retarded subjects. Four target words were
selected for each subject on the basis of whether the subject could articulate the word
correctly when it was modelled but could not articulate the word correctly in response
to a picture of it. Five different settings were selected for generalization probing and
training for each subject. In Setting 1, Experimenter 1 initiated training sequentially
on all four target words for each subject. Other experimenters probed for correct
articulation generalization in four other settings. Training was initiated in these four
other settings sequentially only if correct responding failed to generalize to a setting.
Results indicated that it was necessary to initiate training on at least three of the
four selected target words in at least one additional setting with an additional trainer
before correct responding generalized to untrained settings.
DESCRIPTORS: articulation, generalization, retardates

The failure to generalize is one of the most
commonly noted characteristics of the retarded
person. This is particularly so with the retarded
individual who is classified at a level of train-
able or below. The purpose of this study was
to attempt to determine if a relatively simple
generalization training program would result
in correct articulation generalization with
trainable mentally retarded subjects.

Speech and language generalization requires
that the individual be able to respond correctly
on all language tasks that have been mastered
with the original language instructor (1) in
other physical settings, (2) with other people,
(3) to different discriminative stimuli and,
(4) to similar language tasks. One of the most
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authors wish to thank all of the teachers at Garfield
School in the Salt Lake City School District who
participated in conducting this study as well as the
Principal, Gene Smith, and other administrators for
their cooperation. Reprints may be obtained from
Jane Y. Murdock, Department of Special Education,
ED 246, University of New Orleans, New Orleans,
Louisiana 70122.

difficult tasks has been establishing generaliza-
tion of correct articulation responses (Mowrer,
1971; Wing and Heimgartner, 1973). Typi-
cally, speech correctionists report that the train-
ing has been successful and need not continue,
but teachers and parents complain that the
child's articulation has not improved. 01>
viously, the correct articulatory responses have
not generalized to other people in other set-
tings outside the confines of the training situa-
tion. There is frequently some mention in
speech-training programs regarding training in
other settings, calling for other people to en-
gage in training, usually parents, teachers, or
other personnel in the particular institution
(Risley and Wolf, 1967; Sloane, Johnston, and
Harris, 1968; Van Riper, 1963; Wing and
Heimgartner, 1973). Unfortunately, these gen-
eralization procedures usually are not clearly
specified and/or there is no systematic docu-
mentation of whether or not generalization oc-
curred. The following literature is related to
articulation programs and investigations that
have clearly specified their generalization pro-
cedures and that have specifically documented
the extent to which generalization occurred.

717

1977, 102 717-733 NUMBER 4 (WINTER) 1977



J. Y. MURDOCK, E. E. GARCIA, and M. L. HARDMAN

Mowrer, Baker, and Schutz (1968) devised
an instructional training manual for parents of
lisping children. The training manual explained
precisely what the parent was to do, say, and
evaluate while training the child at home. The
authors reported that when parents followed
the instructions explicitly, 70% of the children
articulated the /s/ phoneme correctly for the
first 20 /s/ responses in a test of conversational
speech.

Ryan (1971) made a home or transfer pro-
cedure part of his articulation training program
for children who lisped. Parents, teacher-aides,
volunteer adults, older children in the school,
another child in the home, or a sibling were
trained to discriminate the correct articulation
of the target sounds, and the time, place and
reinforcers to be used at the transfer site. On
the basis of a 2-min conversational speech
sample, the mean percentage of correct articu-
lation for the trained phonemes was 77.11%
with a range of 179% to 100%.

Costello and Bosler (1976) also designed a
program in which the parents did the articula-
tion training in the home with three children
who had functional articulation problems.
When the children reached the success criterion
on the /v/ phoneme in the home, generaliza-
tion was probed in four additional settings. Cos-
tello and Bosler found that correct articulation
generalized to nontreatment settings.

Raymore and McLean (1972) used a pro-
cedure based on the application of operant prin-
ciples to gain stimulus control over a mildly
retarded child's newly learned phoneme re-
sponses. Their subject had an IQ of 69. Their
concern was more with the form of evoking
the response and also with generalization of
new phoneme responses into initial, medial, and
final positions within words. They felt that
training the phoneme in all three positions pre-
cluded the need to train for generalization
across settings or with other people.

There is considerable literature relating to
establishing correct grammatical forms with
moderately and severely retarded individuals

(Baer and Guess, 1971; Garcia, 1974; Garcia,
Guess, and Byrnes, 1973; Gray and Ryan,
1973; Guess, Sailor, Rutherford, and Baer,
1973; Sailor, 1971; Schumaker and Sherman,
1970). Garcia (1974) investigated generaliza-
tion of a conversational speech form and found
that profoundly retarded subjects did not gen-
eralize to someone who had not participated
in the training until at least two other persons
had trained the response.

There seems to be a dearth of literature re-
porting on either training or generalization of
articulation skills with the moderately or se-
verely retarded child. It is possible that there
is still a feeling that articulation training is
hopeless with retarded individuals (West, Ans-
berry, and Carr, 1957). It is also possible that
speech correctionists and investigators do not
consider articulatory errors as being serious
enough to warrant training in the face of the
multiple language handicaps that are usually
present in the mentally retarded person. How-
ever, it would seem that the more limited a
person's communicative repertoire is, the more
critical it is that he or she communicate what-
ever possible as intelligibly as possible. The
present study examined procedures that would
facilitate generalization of correct articulation
responses of trainable mentally retarded chil-
dren to people who had not participated in the
original training and to nontraining settings.
Snyder, Lovitt, and Smith (1975) reviewed lan-
guage training of the severely retarded and
noted that in every study they reviewed, some
form of tangible reinforcer was used as part
of the training package. Thus, only social con-
sequences were delivered immediately follow-
ing a correct response in the present study.

METHOD

Design
A multiple-baseline design was used to

evaluate the effects of the experimental pro-
cedures (Baer, Wolf, and Risley, 1968). This
required ongoing measures of four different ver-
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bal responses for each subject in each of five dif-
ferent settings. After baseline in all five settings,
experimental procedures were initiated in Setting
1 for the first target word. Baseline procedures
were maintained for the remaining three target
words in Setting 1 and for all target words in
Settings 2, 3, 4, and 5. As each subject met the
predetermined criterion for success on the first
target word in Setting 1, the experimental pro-
cedures were initiated for that word in Setting
2, unless the subject was already responding
correctly in that setting at a criterion level of
75% or better for two consecutive sessions.
These procedures were continued until the first
target word was either being trained in four
of the five settings or the subject had general-
ized correct responding at 75 % or better with-
out any training. Experimental procedures were
never initiated in Setting 5, thus providing a
possibility for each subject to generalize to an
untrained setting throughout the study. These
procedures were systematically replicated with
each subject for the three remaining target
words.

Subjects
Subjects were selected from two classrooms

in a public school for the trainable mentally
retarded in Salt Lake City, those selected could
not articulate the target words correctly in re-
sponse to a picture representing the word, but
could articulate the target word correctly when
the experimenter modelled the correct articu-
lation. Subject 1 was 8 yr 11 months at the
beginning of this study. Her reported IQ from
a Stanford-Binet was 44. The cause of her re-
tardation was unknown. She was given the
Photo Articulation Test (PAT) and made 22
articulation errors when a single-word response
to a photograph of the object was required.
Most of these errors were to frequently occur-
ring sounds in English usage, including /g/,
/z/ and all other sibilants, /r/, /th/, and all
of the blends included in the test. For the /g/
sound, she substituted /d/ in the initial and
medial positions and omitted the sound in the

final position. For the /z/ sound, she substi-
tuted a distorted /s/ in the initial position, a
/d/ in the medial position, and omitted the
sound in the final position. She could articulate
all of these correctly immediately after listen-
ing to and watching a model. Consequently, the
words zebra, hose, gun, and tiger were selected
as target words.

Subject 2 was 9 yr seven months at the be-
ginning of this study. She had a medical diag-
nosis of Down's syndrome. Her reported IQ
from a Stanford-Binet was 44. She was given
the PAT and made 32 articulation errors when
a single-word response to a photograph of the
object was required. Most of these errors were
to frequendy occurring sounds in English
usage, including /v/, /r/, /s/ and all other
sibilants, /th/, and all of the blends included
in the test. For the /v/ sound she had a severe
distortion in the initial position, a /b/ substi-
tution in the medial position, and an /f/ sub-
stitution in the final position. For the /r/ she
substituted /w/ in the initial and medial posi-
tions, and omitted the sound in the final posi-
tion. She could articulate these sounds correctly
immediately after listening to and watching a
model. Consequently, the words vacuum, TV,
radio, and doctor were selected as target words.

Materials
The materials consisted of stimulus pictures

selected from the Photo Articulation Test and
the Peabody Language Development Kit, Level
1, which included pictures of each subject's
four target words: a zebra, a hose, a gun, and
a tiger for Subject 1 and a stove, a TV, a radio,
and a doctor for Subject 2. "Articulation Train-
ing and Generalization" cards were designed
for each subject. These cards clearly specified
criteria for correct articulation responses, set-
tings, probes, spaces for recording a correct
(+) or incorrect (-) response to each probe,
the reinforcement schedule or a notation that
no reinforcement was to occur, and explicit in-
structions regarding training procedures when-
ever such training was to occur. Tape recorders
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were used to record all articulation probing
and training trials. Videotape recordings of ses-
sions were made at least once for each subject
during each phase of the study in every setting.

Settings and Experimenters
Settings and experimenters varied for each

subject. However, for all subjects, Setting 1 was
with E- 1 (a female) in a small 2.4 by 3 m room.
The room contained books, materials, and usual
office furniture. Each subject was seen individ-
ually by E-1 in this room.

For Subject 1, Setting 2 was with E-2 (a fe-
male) in a corner of the regular classroom. It
was a special language-development session de-
signed for students who did not have the lan-
guage skills of a normal 4-yr-old (Murdock
and Hartmann, 1975). One other student was
present. Setting 3 was with E-3 (a male) in a
learning center setting where individualized
academic activities varied for each of the 13
students in the center. Setting 4 was with E-2
again in a Peabody Language, Level 1, session,
which was conducted in the hallway. Four other
students were present. Setting 5 was with E-4
(a female) in a regular classroom lunch period
with 20 students present. E-4 did not train Sub-
ject 1 in any setting.

For Subject 2, Setting 2 was with E-5 (a fe-
male) in a corner of a regular classroom. It was
a math session with six other students present.
Setting 3 was with E-6 (a female) in a corner
of a different classroom. It was a reading session
with six other students present. Setting 4 was
also with E-6 in another corner of the same
classroom. It was a Distar Language 1 session
with six other students present. Setting 5 was
with E-5 in a regular classroom lunch period
with 20 students present.

Every effort was made to vary both the set-
tings and the experimenters as much as pos-
sible within the context of a public-school
situation, where both were at a premium. For
Subject 1, the only physical settings that were
the same were Settings 2 and 5, and the ex-
perimenter was the same in Settings 2 and 4.

For Subject 2, the physical settings and the ex-
perimenters were the same in Settings 2 and
5 and 3 and 4, respectively. However, for both
subjects the other students present varied in
all settings, as well as the literal location of
the particular settings within the same class-
room. It was hoped that 20 children seated at
tables during lunch would constitute a consid-
erably different environment than six students
seated in a semicircle in a corner of the room.

Procedures
Probe trials. Probe trials consisted of pre-

senting each subject with a stimulus picture and
asking, "What is this?" four times for each tar-
get word (a total of 16 probes for Settings 2,
3, 4, and 5). A total of 48 probes, or 12 per
target word were presented in Setting 1. A
larger number of probes in Setting 1 was used
to expedite training when it was initiated. Only
a single-word response was required, but any
appropriate chain that included the target word
was acceptable. No modelling or reinforcing
occurred following the subjects' responses dur-
ing probing. Generalization probing was con-
tinued in all settings for all target words not
being trained in each particular setting.

Training trials. Training consisted of immedi-
ate social consequences for a correct response
or immediate modelling of the correct response
following an incorrect response. All training
was on a continuous reinforcement (CRF)
schedule; thus, every correct response was so-
cially consequated. At the end of a training ses-
sion, Subject 1 received points and/or candy
and Subject 2 received candy. These reinforce-
ment procedures were consistent with those
used in each subject's classroom.

Phases of the study. Baseline records were
taken for each subject in each of the five set-
tings through the probing procedures. When a
subject had three or more consecutive sessions
with 25% or less correct responding for all four
target words in all five settings, training was
initiated in Setting 1 for Target 1. The target
words trained in each setting during the suc-
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cessive phases of the study varied from subject
to subject, depending on whether or not the
subject had generalized to untrained settings
by responding correctly at the criterion level
of 759% or better for two consecutive sessions.

Preliminary training for experimenters. Since
the immediate consequences used in this study
were social consequences, it was necessary to
set up certain procedural controls that may not
have been required if tangible rewards had been
used. Social consequences can be extremely
subtle. A glance, a wink, or a touch may be suf-
ficient to maintain or strengthen behaviors even
when these are not accompanied by any verbal
praise. To control for this, experimenters who
participated in this study were instructed not
to look at, smile at, touch, or verbally praise
any subject following correct or incorrect re-
sponses made during baseline or probe trials.
To determine whether the experimenters

concurred as to what constituted a correct re-
sponse, auditory discrimination training was
conducted before any of the experimenters
trained any subject's articulation. E-1 presented
tapes of the subjects after training had been
initiated in Setting 1. The tapes contained mixed
correct and incorrect responses. These tapes
were listened to, scored, and discussed by each
experimenter involved, including E-4 who con-
ducted only generalization probing throughout
the study. The training was continued until a
minimum of 90% agreement was reached be-
tween E-1 and all other experimenters listening
to the same subject for each of the target words.
This auditory discrimination training was evalu-
ated daily by E-1, who listened to and scored
the tape recordings of all probing and training
that occurred in all settings.

Scoring and Reliability
All training and probing trials were tape

recorded in their entirety. Each experimenter
scored the subjects' responses as correct or in-
correct. (There were no incidents of either sub-
ject not responding.) These procedures were
followed so that scoring was based on auditory

cues alone, rather than on both auditory and
visual cues. E- 1 scored the tape-recorded re-
sponses from all other settings daily, both for
purposes of auditory discrimination training
and reliability. The reliability of E-1's scoring
was checked by E-3, who scored randomly se-
lected portions of tape recordings from Setting
1. This was done for a minimum of 20% of
all training and probing done by E- 1 and was
also done at least once during each phase. The
resulting data were cast into 2 x 2 contingency
tables for purposes of reliability measurement.
The percentage agreement was calculated by
dividing the total number of agreements by
the total number of agreements plus disagree-
ments and multiplying by 100. The overall per-
centage agreement ranged from 92% to 98%
for both training and probing. A phi coefficient,
a percentage agreement value that corrects for
expected agreements, was also then applied to
the 2 x 2 table data (Hartmann, 1977). The
overall phi coefficient ranged from 0.78 to 0.97.
For this reason, not only was an overall phi
coefficient calculated for each target word, but
one was also calculated for each target word
during a phase or combination of phases where
the number of correct and incorrect responses
was as nearly equal as possible. These phi co-
efficients ranged from 0.59 to 0.96, and the
percentage agreement for these same phases
ranged from 83% to 98%.
To determine whether the daily auditory dis-

crimination training resulted in the desired ac-
curate auditory discrimination, rather than con-
sensual observer drift (Johnson and Bolstad,
1973), a tape recording was made at the end
of the study of sections from each of five dif-
ferent phases. Each section included 80 trials
or a total of 400 trials for each experimenter.
These sections were recorded randomly, and a
key prepared by E-1 to designate which phase
and which setting each section of the tape had
been recorded from. This tape was then given
to the experimenter who had originally scored
these sections to get intraobserver reliability,
i.e., the scoring of these 400 trials at the end
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of the study was compared to the same 400 trials
scored by the same experimenter while the
study was in progress. In this way it could be
determined whether the experimenters main-
tained consistent criteria for correct responding
throughout the study or whether consensual
observer drift had occurred. A phi coefficient
and a percentage agreement were calculated to
determine this intraobserver reliability, result-
ing in 0.89 and 94% respectively.

Procedural reliability was determined by
videotaping at least once for each experimenter
during each phase of the study. Videotaping was
a common occurrence in these classrooms. Con-
sequently, the experimenters would have no
reason to associate this videtotaping with this
study. E-1 and E-3 simultaneously but inde-
pendently judged whether the observed experi-
menters smiled, had physical contact, had eye
contact, or verbally praised a subject immedi-
ately following the subject's responses during
probing. They also judged whether the experi-
menters appropriately reinforced or modelled
during training. The percentage agreement be-
tween the scores obtained by E-1 and E-3 was
calculated by dividing the total number of
agreements by the total number of agreements
plus disagreements and multiplying by 100.
The percentage agreement was 99.5%.

RESULTS

Training and Generalization: Subject 1

Training. In Setting 1, Subject 1 required
seven training sessions to reach criterion on
Target 1 (see Figure 1), two training sessions
to reach criterion on Target 2 (see Figure 2),
three sessions to reach criterion on Target 3
(see Figure 3), and six sessions to reach criterion
on Target 4 (see Figure 4). The criterion was
correct responding at a 75% level or better
for two consecutive sessions. Consequently, a
subject could not reach criterion in less than
two sessions.

Generalization. During baseline, there was
no correct responding for Targets 1, 2, and 3

in any setting (see Figures 1, 2, and 3). There
was erratic correct responding up to 50% dur-
ing Session 9 for Target 4 in Settings 2 and 3.
For the last nine sessions of baseline, correct
responding for Target 4 was 0% in all settings.
(See Figure 4.)

After training was initiated during Phase 1
in Setting 1, there was unstable correct respond-
ing for all four targets in all four settings,
ranging from 0% to 100%. Correct respond-
ing did not stabilize or reach criterion for any
target in Settings 2, 3, 4, and 5. Consequently,
training was initiated in Phase 2 in Setting 2,
after which correct responding for Targets 2
and 4 reached criterion and stabilized in Set-
tings 3, 4, and 5. Subject 1 responded on Target
2 at 75% or better for the last 19 sessions of
the study and for Target 4 at 100% for the
last 15 sessions of the study. (See Figures 2
and 4.)

However, after training was initiated during
Phase 2, correct responding for Targets 1 and
3 continued to be unstable and did not reach
criterion. Consequently, training was initiated
in Setting 3 during Phase 3, after which correct
responding reached criterion and stabilized in
Settings 4 and 5. The subject responded cor-
rectly at 100% on Target 1 for the last 19 ses-
sions of the study (see Figure 1). Phase 3 was
not initiated for Target 3 until Session 45 be-
cause of the multiple-baseline requirements of
the study. However, the subject responded cor-
rectly at 100% for the remaining five sessions
of the study in Setting 4 and for four of the
five remaining sessions in Setting 5. (See Fig-
ure 3.)

Training and Generalization: Subject 2
Training. Subject 2 reached criterion in Set-

ting 1 in four training sessions on Targets 1,
2, and 3 (see Figures 5, 6, and 7). She took
eight training sessions to reach criterion on Tar-
get 4 (see Figure 8).

Generalization. During baseline, there was
erratic correct responding for Target 2 up to
50% during Sessions 2, 6, and 13 in Settings
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2, 3, and 4 (see Figure 6). Correct responding
dropped to 0% in every setting during Session
14. Consequently, training was initiated in Set-
ting 1, at which time correct responding for
Target 2 reached criterion and stabilized in Set-
tings 2, 3, 4, and 5 without necessitating train-
ing beyond the initial training setting.

During baseline, there was no correct re-
sponding in any setting for Targets 1, 3, and
4 (see Figures 5, 7, and 8). After training was
initiated during Phase 1, there was one instance
of correct responding on Target 1 in Setting 3.
Correct responding for Target 1 remained at
0% throughout Phase 1 in Settings 2, 4, and
5 (see Figure 5). There was also one instance
of correct responding on Target 4 in Setting 4.
Correct responding for Target 4 remained at
0% throughout Phase 1 in Settings 2, 3, and 5.
Consequently, training was initiated for Tar-
gets 1 and 4 during Phase 2 in Setting 2, after
which correct responding for Target 1 reached
criterion and stabilized in Settings 3, 4, and 5
at 100% for the remaining 38 sessions of the
study, with two exceptions, 75% during Ses-
sion 12 in Setting 4 and 75% during Session
33 in Setting 5. (See Figure 5.) Phase 2 was
not initiated for Target 4 until Session 40 be-
cause of the multiple-baseline requirements of
the study. Correct responding on Target 4 did
not stabilize or reach criterion during the re-
maining nine sessions of the study in Settings
3 and 5. However, it did stabilize and reach
criterion in Setting 4. (See Figure 8.)

After training was initiated during Phase 2,
correct responding for Target 3 remained at
0% in Settings 3, 4, and 5 for three consecu-
tive sessions. Consequently, training was ini-
tiated in Phase 3 in Setting 3, after which
correct responding reached criterion and stabil-
ized at 75% or better for the remaining 15
sessions of the study. (See Figure 7.)

DISCUSSION

The articulation training and generalization
procedures in this study were effective in pro-

ducing generalization of correct articulation in
untrained settings and, in many instances, to
persons not involved in the training. In almost
every instance, generalization did not occur un-
til training had occurred in at least one setting
beyond the initial training setting. The single
exception to this was Subject 2's second target
word, "TV". The baseline data in Figure 6 sug-
gest that this word was probably partially
established beyond the imitation level before
the onset of training. No other target word se-
lected for this study resulted in similar unstable
responding during baseline. Also, since Target
1 contained the /v/ in the final position and
Target 2 contained the /v/ in the medial posi-
tion, it is possible that this may have been an
instance of similar task generalization. This did
not occur for Targets 3 and 4 with Subject 2.
However, these were the initial /r/ and the
final vowelized /er/ which are, in fact, different
phonemes. Similar task generalization in ar-
ticulation is a variable that should receive fur-
ther research, particularly related to whether
or not it will also result in generalization to
other settings and to other people. Raymore
and McLean (1972) felt that training the
phoneme in all three positions in words would
preclude the need for situational generalization;
Hartung (1970) stressed that speech must be
trained in a number of settings in order for gen-
eralization to occur. Mowrer et al. (1968), Ryan
(1971), and Costello and Bosler (1976) made
situational training an integral part of their ar-
ticulation programs by training parents. These
three studies reported considerable success with
articulation generalization.
The present results demonstrated that men-

tally retarded subjects can generalize correct
articulation to untrained settings and to people
not participating in the training. However, the
investigation was limited to generalization of
specific single-word responses that had been
trained to criterion in the initial training setting.
Further research is needed to determine whether
a similar program would result in generaliza-
tion to other untrained words containing the
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same phonemes and also whether it would re-
sult in correct articulation of the trained (and
possibly untrained) words during connected
discourse in addition to simple, single-word re-
sponses.

In addition, because the training was initiated
in different settings and with different people
doing the training simultaneously, it could not
be determined whether one or both variables
were necessary to accomplish the same generali-
zation. There was also a simultaneous increase
in the total amount of training occurring for
each target word as training was initiated in
a new setting. DeHaven and Garcia (Note 1)
suggested that over-training accomplished gen-
eralization. Further investigation is necessary to
isolate which variable or combination of varia-
bles are required to accomplish articulation
generalization, as well as other forms of speech
and language generalization.

Generalization cannot be taken for granted
with any person, particularly the mentally re-
tarded person. Consequently, it seems essential
that speech correctionists include generalization
measurements and training procedures in their
articulation programs.

REFERENCE NOTE
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