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LONG-TERM FOLLOW-UP OF ECHOLALIA AND QUESTION ANSWERING
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A long-term follow-up of echolalia and correct question answering was conducted for 6 subjects
from three previously published studies. The follow-up periods ranged from 26 to 57 months. In
a training site follow-up, subjects were exposed to baseline/posttraining conditions in which the
original trainer and/or a novel person(s) presented trained and untrained questions. Four subjects
displayed echolalia below baseline levels, and another did so in some assessments. Overall, echolalia
was lower than in baseline in 80.6% of the follow-ups. Five subjects displayed correct responding
above baseline levels. No dear differences were noted in correct responding or echolalia between the
trainer and novel-person presentations or between trained and untrained questions. In a follow-up
in a natural environment conducted by a novel person, lower than baseline levels of echolalia were
displayed by 3 subjects; 2 subjects displayed lower than baseline levels in some assessments. Two
subjects consistently displayed correct responding above baseline, and 3 did so occasionally. Issues
related to the study of maintenance are discussed.
DESCRIPTORS: echollia, maintenance, language, mentally retarded, follow-up measures

Several studies using cues-pause-point proce-
dures have shown that mentally handicapped in-
dividuals can be taught to use their established
repertoires of labeling skills to answer questions
rather than to echo (McMorrow & Foxx, 1986;
McMorrow, Foxx, Faw, & Bittle, 1987) and that
these skills generalize to untrained questions (Foxx,
Faw, McMorrow, Kyle, & Bittle, 1988). Although
these effects were encouraging, no information was
provided regarding their durability (e.g., see Foxx,
1990; Foxx, Bittle, & Faw, 1989; Koegel & Rin-
cover, 1977; Lovaas, 1987).
To address this issue, subjects from these studies

were evaluated after several years to determine how
their current levels of immediate echolalia and cor-
rect responding to trained and untrained questions
(i.e., generalization stimuli) compared to their pre-
training levels (i.e., baseline conditions). Hence,
whenever possible, the original trainer conducted
the follow-ups in the same rooms used during base-
line. Durability of responding across persons was
examined by having a novel individual also present

We thank Linda Bowers for her assistance.
Requests for reprints or complete lists of the questions and

correct responses may be obtained from Richard M. Foxx,
Choate Mental Health and Developmental Center, 1000 North
Main Street, Anna, Illinois 62906.

the questions. Finally, prior to the training site
follow-up, the effects of presenting the questions
in a different setting were examined by having a
novel person randomly present them in the subjects'
living environments.

Although our major focus was to assess the du-
rability of the cues-pause-point effects, we also
sought to add to the knowledge base regarding
maintenance. The paucity of reports of long-term
behavior change has hindered the development of
a technology ofmaintenance and has raised concerns
regarding whether behavior change programs can
produce durable results (e.g., Kohler & Green-
wood, 1986). Hence, maintenance, one of the most
meaningful measures of a program's lasting sig-
nificance (Baer, Wolf, & Risley, 1968), has re-
mained an underresearched and little understood
area.

THE FOLLOW-UPS

The follow-ups for each study are presented sep-
arately because different assessments were con-
ducted in each. The follow-up lengths ranged from
26 to 57 months. The same target behaviors (i.e.,
stimulus/response pairs), recording and reliability
methods, and response feedback used in each study
were employed.
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Figure 1. The percentage of echolalic and correct responses to questions in three content sets. PRE GEN refers to
prebaseline, POST GEN to posttraining, and 57 MO FU to follow-up performance. The identification set questions were
presented by a security officer, peer, and staff member, whereas only the peer and staff member conducted the social interaction
and facts and figures sets.

McMorrow and Foxx (1986)
Tom, a 26-year-old man (IQ of 40, Peabody

Picture Vocabulary Test) who had been diagnosed
as both autistic and mentally retarded, was eval-
uated. He was taught to use hand-printed word
cards (he could verbally label a variety of printed
words when prompted to do so) to answer correctly
three sets of 10 questions from three content areas
(i.e., identification, social interaction, and facts and
figures). Echolalia was replaced with correct re-
sponding, and the latter remained high as the var-
ious procedural components and response cues (i.e.,
cards) were systematically eliminated. Generaliza-
tion tests were conducted by a uniformed security
officer, a peer, and an unknown staff member prior
to baseline and after training.

The 57-month follow-up was designed to repeat
the pre- and posttraining generalization assess-
ments. Different individuals conducted the assess-
ments because the original persons had left the area.
The security officer asked the set of 10 identification
questions in his office. A peer and a novel staff
person asked all 30 questions in a facility library.
During the previous 57 months, Tom had been
discharged and reinstitutionalized several times. He
was residing in the facility during the follow-up.

Figure 1 shows that in the pregeneralization tri-
als, Tom displayed high levels of echolalia. He

answered only 20% of the social interaction ques-
tions correctly. During the postgeneralization trials,
he never echoed and answered all questions cor-
rectly. In the 57-month follow-up, the mean de-
crease in echolalia across sets from the pregener-
aliation trials was 70 percentage points (i.e., 78.6%
to 8.6%). Correct responding averaged 51.4% at
follow-up versus 5.7% in the pregeneralization trials.
Echolalia decreased and correctness increased on
each set during follow-up compared to the pre-
generalization trials, but echolalia was higher and
correctness lower than in the postgeneralization trials.

McMorrow, Foxx, Faw, and Bittle (1987)
This study sought (a) to determine whether low-

er functioning individuals could be trained to use
different types of response cues (e.g., objects rather
than word cards), (b) to examine generalization
more thoroughly, and (c) to examine responding
within and across different training settings. Two
mentally handicapped women participated in two
experiments conducted in 1985. Dot was 24 years
old (IQ of 21, Stanford-Binet) and Eva was 18
years old (IQ of 35, Stanford-Binet). Photos were
used in Experiment I as training stimuli, and objects
were used in Experiment II.

Experiment I. Training was conducted sequen-
tially on two six-question sets for Eva but on only
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Figure 2. The percentage of echolalic and correct responses to questions in two training sets for Eva and a training and
generalization set for Dot. BSLN refers to the baseline conducted by the trainer (T1); GEN refers to a posttraining assessment

conducted by a second trainer (T2); and 46 MO FU to follow-up performance assessed by Ti and a novel person (Ni).
No posttraining assessment (GEN) was conducted in Dot's generalization set.

one set for Dot. Each subject's echolalia was re-

placed with correct responses that were maintained
when the training components were eliminated.
Dot's Set 2 served as a generalization set, because
her echolalia declined and correct responding im-
proved after training began on Set 1. Following
the experiment, generalization trials with no photos
present were conducted by a second trainer (T2)
on both training sets for Eva and on Set 1 for Dot.

The 46-month follow-up assessments were con-

ducted with each subject in the same fashion as the

T2 generalization trials. In one assessment, the orig-
inal trainer (Ti) asked both question sets in the
training setting, whereas a novel person (N1) did
so in the other assessment because T2 was not

available. Ni's test was conducted first.
Figure 2 shows that in Ti's seven baseline trials,

Eva's echoing averaged 90.5% and 76.2%, re-

spectively, on Sets 1 and 2, whereas correct re-

sponding averaged 7.1% and 23.8%. In the T2
generalization trials, she did not echo and answered
both question sets correctly.
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In Ti's follow-up, echolalia was 40.5 and 76.2
percentage points lower than baseline in the re-
spective two sets, and correct responding was 42.9
points higher in both. In the N1 follow-up, Eva's
Set 1 echolalia and correct responding occurred at
near baseline levels. However, she answered all
questions correctly and did not echo in Set 2.

In five T1 baseline trials on the training set, Dot
echoed 83.3% and averaged 6.7% correct, whereas
she never echoed and answered all questions cor-
rectly in the T2 generalization assessment and T1
follow-up. In the N1 follow-up, echolalia was 50
percentage points lower than baseline, and correct
responding was 43.3 points higher.

Figure 2 shows that Dot's follow-up responding
to the untrained stimuli in the generalization set
improved from her baseline levels. In the first five
Ti baseline trials that corresponded to those in Set
1, echolalia averaged 76.7% and correct responding
was 0.1 Dot's echolalia was 0% and 16.7% with
T1 and N1, respectively, and her correct responding
was 50% and 33.3%.

Overall, echolalia was either absent or well below
baseline levels in all follow-ups except Eva's N1
Set 1. In all follow-ups, correct responding exceeded
baseline and was 100% in Eva's N1 Set 2 assess-
ment and Dot's T1 training Set I assessment. Echo-
lalia was lower and correct responding was higher
with T1 than with N1 in three of the four follow-
ups.

Experiment II. Three different settings (i.e., ta-
ble top, wall, and duttered room) were used, and
there were two sets of five question/response (ob-
ject) pairs in each setting. Training was sequentially
conducted on one set in each setting while the other
set remained in baseline. This permitted an ex-
amination of generalization within and across set-
tings. The training replaced both subjects' echolalia

' Only the first five generalization set trials were used in
computing the baseline mean because the training set had
only five baseline trials. This method of calculating the baseline
mean for a generalization set was used in those follow-ups
that contained such a set. When more than one generalization
set was involved (see McMorrow et al., 1987, Experiment
II), the number of trials used to calculate the generalization
sets' baseline mean was based on the number of baseline
trials in the initial training set.

with correct responses in the three training question
sets and also produced increased correct responding
and decreased echolalia in the three generalization
sets. Responding was essentially unchanged in a
series of four generalization posttests (Generaliza-
tions A through D) conducted after training. No
objects, feedback, or consequences were used in
these tests.

The two 43-month follow-ups procedurally rep-
licated generalization Tests B and C conducted,
respectively, by T1 and N1, except that another
question set of 10 somewhat abstract questions
(e.g., "What is white and up in the sky?") was
not assessed in follow-up. N1 was unavailable for
the follow-up. In Test B, Ti again presented all
sets in the same room used in the experiment,
whereas a novel person (N2) did so in Test C. Test
C was conducted first.

Figure 3 shows Eva's overall mean echolalic and
correct responding in the Set 1 baseline trials for
the three training settings. Echolalia averaged 92.7%
and correct responding 4.8%. In the T1 (Gener-
alization B) and Ni (Generalization C) posttests,
echolalia was 0 and correct responding 66.7%. In
the follow-up, both types of responding were com-
parable to baseline. Similar overall effects were seen
with the three generalization sets.

Dot's mean overall echolalic and correct respond-
ing in baseline trials on the three training sets was
75% and 3.3%, respectively. In both the TI (Gen-
eralization B) and NI (Generalization C) posttests,
echolalia was 6.7%, whereas correct responding av-
eraged 66.7% and 60%, respectively. In the follow-
up, echolalia averaged 46.7% with T1 and 40%
with N2, whereas correct responding averaged
26.7% with both. In the generalization sets, echola-
lia averaged 70% and correct responding 10% in
baseline and 6.7% and 33.3% in both posttests.
Echolalia averaged 33.3% and 40%, respectively,
in the T1 and N2 follow-ups, whereas correct re-
sponding was 13.3% in both.

These follow-up results were less encouraging
than those from Experiment I. Eva echoed about
the same as baseline, whereas Dot displayed lower
than baseline levels. Only Dot's correct responding
on both sets exceeded baseline levels, but it was
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Figure 3. The percentage of echolalic and correct responses on three trained and three untrained (generalization) question
sets. BSLN refers to the baseline conducted by the original trainer (Ti); GEN B and C were posttraining generalization
assessments conducted, respectively, by Ti and a novel person (N1). The 43-month follow-up (MO FU) was conducted
by T1 and a different novel person (N2).

unimpressive. No dear differences were apparent

for either subject regarding their echolalia on train-
ing versus generalization sets or to different ques-

tioners (T1 vs. N2). Although correct responding
was higher on the trained sets, it differed little from
the untrained ones. Correct responding was the
same regardless of who questioned them.

Foxx, Faw, McMorrow, Kyle, and
Bittle (1988)

Because McMorrow et al. (1987) did not dem-
onstrate functional control of generalization, Foxx
et al. (1988) attempted to do so. We also sought
to measure the strength and spread of any gener-

alization effects.
Three subjects participated: Casey, a 38-year-old

male with severe mental retardation (estimated IQ
of 27, Vineland Social Maturity Scale); Steve, a

16-year-old male with severe mental retardation
(IQ of 35, Stanford-Binet); and John, a 43-year-
old male with profound mental retardation (esti-
mated IQ of 20, Vineland Social Maturity Scale).
All displayed immediate echolalia, and Steve some-
times displayed perseverative speech by saying "no"
repeatedly. Training was sequentially introduced
across subjects on one set of five question/response
(object) pairs in one setting, and generalization was
assessed on a different set in another setting. (Al-
though periodic probes also were employed, they
are not germane to this follow-up because no post-

training measures were taken.) Echolalia was re-

placed with correct responding in the training set-

tings, and generalized improvements occurred in
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the generalization set. Following the study, four
posttests (A through D) were conducted in a novel
room with no objects present.
The 26-month follow-up procedurally replicated

Posttests A and B and, as such, permitted a direct
comparison to the initial baseline that was con-
ducted in an empty room. (This empty room base-
line condition was labeled "baseline barren" in
Figure 1 in the original study.) This was accom-
plished by having the original trainer (Posttest A)
and a novel person (Posttest B) ask the training
and generalization set questions in the same room
used in the posttests. The original trainer (T1) for
Casey andJohn was available, whereas Steve's trainer
had left the area, as had the novel person who
conducted everyone's Posttest B. As a result, T1
and N2 conducted Casey's and John's follow-ups,
and two novel individuals (N2 and N3) conducted
Steve's follow-ups. Tests involving novel persons
were conducted first.

Figure 4 shows that no one correctly answered
any training set questions during baseline. Echolalia
averaged 53.3% and 84.4%, respectively, for Ca-
sey and John, and Steve's maladaptive speech
averaged 80%. In Posttests A and B, only Steve
displayed maladaptive speech (20% in both), and
the subjects' correct responding ranged from 60%
to 80%.

In the 26-month follow-up, Casey's echolalia
was 0 and John's was 60% and 20% with T1 and
N2, respectively, whereas Steve's maladaptive
speech was 80% with both N2 and N3. In both
assessments, Casey and Steve scored 20% correct
and John scored 0.
No one responded correctly to any generalization

set questions during baseline. Casey and John's
echolalia averaged 40% and 86.7%, respectively,
whereas Steve's maladaptive speech averaged 88%.
In Posttests A and B, maladaptive speech and echo-
lalia were either low or nonexistent, and correct
responding ranged from 20% to 80%.

In the follow-up, Casey's echolalia was below
baseline with T1 and at baseline with N2, whereas
John's was much lower with both. Steve's maladap-
tive speech exceeded baseline with both assessors.
All had 0 correct in every assessment, the same as
baseline.

Casey's and John's overall follow-up results for
echolalia were positive, whereas Steve's results for
maladaptive speech were not. There were no dear
differences in responding between questioners or
sets for any subject. The data for correct responding
were quite unimpressive.

Natural Environment Follow-Up
A novel person presented the subjects with the

follow-up questions in their living environments
prior to the training site assessments. This assess-
ment resembled the subjects' first baseline trial,
because it was their initial exposure to the questions
in this setting and the questioner was a novel person.
As a result, it was compared to the baseline trial.

Table 1 shows that Tom, Casey, John, Eva, and
Dot (Experiment I) had lower levels of echolalia
at follow-up than at baseline, whereas Steve's mal-
adaptive speech and Eva's and Dot's echolalia in
Experiment II were at or above their initial baseline
trials. Overall, echolalia was lower than baseline in
11 of the 17 comparisons (64.7%) with a mean
decrease of 50 percentage points (range, 16.6% to
100%). Echolalia averaged 43.7% (range, 0% to
93.3%) versus 73.7% in the baseline trial (range,
40% to 100%).

Table 1 also shows that correct responding was
higher than baseline in all sets for Tom, Eva (Ex-
periment I), and Dot and higher on the training
sets for Eva (Experiment II), Casey, and Steve; John
showed no change. Correct responding was higher
than baseline in 12 of 17 comparisons (70.6%)
with a mean increase of 23.6 percentage points
(range, 6.6% to 70%). The overall means were
baseline, 6.3% (range, 0% to 33%) and follow-
up, 22.5% (range, 0% to 70%).

These results seemed encouraging given that (a)
between 26 to 57 months had elapsed since the
subjects had been trained, (b) the questions were
presented away from the training site by an un-
familiar person, and (c) no response cues were pres-
ent. In the majority of assessments, echolalia was
well below the subjects' initial baseline trial even
though they were not necessarily answering cor-
rectly. Indeed, although correctness was higher than
in baseline, it averaged only 22.5%. The subjects'
use of incorrect responses in a situation in which
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Figure 4. The percentage of echolalic (Casey and John), maladaptive (Steve), and correct responses to a trained and
untrained question set. BSLN refers to the baseline conducted by the trainer (Ti); Post A and B refer to posttraining
generalization assessments conducted by TI and a novel person (NI), respectively. Casey and John's 26-month follow-up
(MO FU) was conducted by T1 and a different novel person (N2), whereas two novel persons (N2 and N3) conducted
Steve's follow-up.

the correct ones may not have been in their rep-

ertoires was of interest, because such situations gen-
erally evoke high levels of echolalia (e.g., see Carr,
Schreibman, & Lovaas, 1975).

Reliability. Reliability was assessed in all fol-
low-ups. In each assessment, an observer stood 1
to 2 m behind the subject and immediately scored
his or her response before the assessor provided
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Table 1
Natural Environment Follow-Up

Number Echolalia % Correct
of ques-

Subject Set tions Baseline Follow-up Baseline Follow-up

Tom Identification 10 60 10 0 60
Social interaction 10 80 30 20 30
Facts and figures 10 100 10 0 70

Eva (Experiment I) Train 1 6 83.3 66.7 16.7 33.3
Train 2 6 83.3 66.7 16.7 33.3

Dot (Experiment I) Train 1 6 50 33.3 33.3 50
Generalization 6 83.3 33.3 0 33.3

Eva (Experiment II) Train (3) 15 93.3 93.3 0 6.7
Generalization (3) 15 60 86.7 6.7 0

Dot (Experiment II) Train (3) 15 60 60 6.7 13.3
Generalization (3) 15 40 53.3 6.7 13.3

Casey Train 5 60 20 0 20
Generalization 5 40 20 0 0

John Train 5 100 0 0 0
Generalization 5 100 0 0 0

Steve Train 5 80' 80' 0 20
Generalization 5 80' 80' 0 0

M 73.7 43.7 6.3 22.5
aAlso indudes perseverative responses.

feedback. Interobserver agreement between the ob-
server and assessor (the primary scorer) was cal-
culated by dividing agreements by agreements plus
disagreements times 100. The mean percentage
agreements on all target behaviors were as follows:
Tom, 97.5; Eva, 100 (Experiment I) and 94.2
(Experiment II); Dot, 97.9 (Experiment I) and 95
(Experiment II); Casey, 90; John, 95; and Steve,
92.5.

DISCUSSION

The training site follow-ups revealed that all
subjects except Steve showed lower levels of echola-
lia. Overall, 4 of the 6 (Tom, Dot, Casey, and
John) averaged well below their baseline levels.
Eva's results were mixed, because she displayed
only slightly lower than baseline levels on some sets
but no echolalia on another set. Thus, although,
as expected, echolalia was higher at follow-up than
at posttraining, there were some lasting reductions
for 5 of the 6 subjects.
Not surprisingly, correct responding also dete-

riorated from posttaining, although everyone ex-
cept John was above baseline levels on at least one
set. This suggested that these 5 subjects had re-
tained some of the skills they were taught without
any direct programming of maintenance.
No dear differences in echolalia were apparent

between the training and generalization sets, al-
though correct performance was slightly higher on
the former. The subjects' correct responding on the
generalization sets was gratifying, because no at-
tempt was made in the original studies to facilitate
the transfer of stimulus control from the cues to
the generalization set questions, whereas this was
actively programmed in the training sets (Foxx et
al., 1988).

In the questioner comparisons, the novel person
always conducted the test first. This was done be-
cause we felt that these tests were the more clinically
relevant; it was expected that novel person(s) would
exert less stimulus control than the original trainer.
However, this sequencing did confound the com-
parisons.

The follow-up in the natural environment was
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conducted in an effort to obtain a clinically signif-
icant measure of stimulus generalization. Consider
that it was the subjects' first formal exposure to the
questions since training ended, and it measured the
transfer of stimulus control to a new setting. Al-
though the subjects displayed less echolalia and
more correct responding than during their initial
baseline trials, they did not perform as well as they
subsequently did at the training site. Two factors
that may have enhanced performance at the training
site were increased stimulus control and practice
effects, because this assessment always followed the
assessment in the natural environment.

Because no attempt had been made to program
long-term maintenance, it is possible that the du-
rability demonstrated in the follow-ups could be
attributed to such factors as the subjects' levels of
functioning, characteristics of the target skill(s),
maturation, and performance levels prior to and
following training, as well as extraneous variables
operating in the posttraining environments. Factors
inherent in the training program could also have
been responsible, induding the use of stringent
acquisition criteria (i.e., overlearning), interspersal
training, fading training components, and the use
ofunfamiliar persons in some assessments. Consider
that (a) the original training continued within and
across sets of stimuli even when correct responding
was at or near 100% (i.e., overlearning); (b) sub-
jects were exposed repeatedly to previously mas-
tered questions as generalization to untrained ones
was being assessed (i.e., interspersal training); (c)
all treatment components were systematically fad-
ed, including positive reinforcement and feedback;
and (d) multiple trainers and novel questioners were
used. Unfortunately, it would have been difficult,
if not impossible, to have isolated the maintenance-
enhancing contributions of these procedural factors,
because a number of other procedures were si-
multaneously being implemented in order to pro-
duce a training effect (see O'Leary & Drabman,
1971).

Although interventions may eventually be de-
veloped that actively facilitate maintenance, stan-
dard practice has been to program it (Baer & Wolf,
1970; Favell & Reid, 1988) using a variety of

maintenance strategies (Albin, Homer, Koegel, &
Dunlap, 1987; Stokes & Baer, 1977; Wacker &
Berg, 1986). Yet, it remains to be demonstrated
convincingly that specific maintenance strategies will
produce long-term effects, although some recent
reports have been encouraging (e.g., Dunlap, Koe-
gel, Johnson, & O'Neil, 1987; Mank & Homer,
1987). Indeed, the study of maintenance as a de-
pendent variable remains an elusive and difficult
endeavor, in part because the evaluation and dem-
onstration of maintenance are fraught with poten-
tial confounding effects. For example, most in-depth
evaluations ofmaintenance effects appear to require
a number of assessments over time. However, such
repeated assessments could confound the evalua-
tion, because opportunities to perform a skill after
training can influence skill maintenance (Mank &
Homer, 1987).

In summary, a technology of maintenance needs
to be developed. Descriptive reports of long-term
follow-up data can be usefuil in this developmental
process, because they can suggest factors related to
the success or failure of maintenance that should
be systematically analyzed (e.g., Foxx & Livesay,
1984). It is hoped that this report represents a
small step towards the development of such a tech-
nology.
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