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In develcping our methodology for assessing behavioral retardation, we con-
sidered a fundamental task to be that of amplifying individual behavioral diff-
erences. Thils seemed especially important with a population that had become
homogenized as a result of insensitive assessment methods, assumed upper limlbs
of behavioral competence, and uniform societal rejection,

Over the years our studies revealed reliably different individual behavior
patterns ranging from "normal" (as shown by presumably normal children and adults)
to severely defective or deficient. We found this broad range not only among
people classified as moderate to borderline in retardation (Barrett, 1965, 1969)
but also among those classified as severely and profoundly retarded. These
individual differcnces emerged when each participent was given -enough exposure
to a constant program of differential reinforcement to rcach his or her own
maximally efficient performance.

Since efficiency of habilitative endeavors is generally thought to be en-
hanced by supposedly homogeneous groupings, another task of assessment method-
ology is to locate among individualized behavior patterns the commornalities
that describe functional behavior subgroups. In our automatically programmed
environment that differentially reinforced both response differentiation and
stimulus discrimination, six distinct acquisition "states" eventually emerged
from the behavior of our participants. Their psychometric classifications
(moderate to borderline versus severely and profoundly retarded) were not re-
lated to their asymptotic performance accuracy, bhut even when performing at
maximum accuracy, the severely and profoundly retard~d participants responded
at significantly lower rates than the less retarded participants. In addition,
they took significartly longer to show their maximally efficient levels.

In this report, we describe the standard contingencies under which the six
acquisition subgroups emerged. We compare the two psychometric groups with
respect to their distribution among the acquisition subgroups, the time they
required to show their best perforirance, and the rates at which they performed
most accurately. The relationships of accuracy, acquisitien time, and overall
rate to age, sex, age at admission, and duration of institutionalization are
also analyzed. We then compare the two psychometric groups with respect to
successive stages in the erergence of their most accurate performance and with
respect to the rates at which they engaged in reinforced behavior during the
course of acquisition. More detailed information about the course of acquis-
ition should help increase the prognostic efficiency of assessment procedures
and contribute to formulation of more "normalizing" training objectives.

Participants

When they entered our studies, the 64 participants, 43 boys and 21 girls,
ranged in age from 3.8 yezars to 19.8 years (mean: 11l.h years). They had been
at Fernald for periods ranging from one day to 14.1 years (mean: 6.1 years).
Their ages at admission ranged from 6 days to 18.2 years (mean: 5.4 years).
According to the AAMD system (Heber, 1959), LL% were classified as levels ITI-~V
(moderate to borderline) and 56% as levels I-II (severely or profoundly retarded).
Institution psychometrists censidered 31% of the group to be "untestable."

The only residents deliberately excluded from our studies were those who,
because of physical handicaps, could not operate our differentiation/discrim-
ination assessment apparatus. Children with behavici problems (including
indiscriminate defecation and urination) were not denied participatien.
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Behavior Analytic'Environment

Studies were conducted in a sound-attenuated cubicle, where a participant could
work independently with no one else present. A wall-mounted console provided two
plungers (operable with 300 grams of force through a l-cm excursion) and an aper-
ture into which objects were automatically dispensed as potential reinfercement
for appropriate responding. Two display panels, one above each plunger, were
alternately illuminated for one-minute periods throughout one~hour assessment
sessions. A candy or a token (later exchangeable for soft drinks) could be
earned by every tenth operation of the left plunge: unly during pericds when the
left light was on. When the light on the right side was on, nothing could be
earned by operating either of the plungers. No penalties wers programmed for
nonreinforced responses, so a participant could obtain reinforcement in a varisty
of ways. There was no "pretraining." Introduction to the apparatus consisted of
demonstrating plunger operation when the power was off. The conditions remained
in effect throughout successive sessions, held from one to three times a week, -
until the participant's record showed four consecutive sessions at asymptotic
performance accuracy, indicating that he or she had learned as much as possible
under the existing contingencies.

With two plungers and two lights, four potential stimulus-response combinations
were available. Acquisition was shown by an increase in the rate of the one re-
inforced combination relative to the rates of each of those that were not rein-
forced (Table 1). These rate relationships were quantified by a rate index,
defined as the difference between two rates divided ty their sum, Thus, the
difference between the reinforced rate and each of the unreinforced rates yielded
three rate indices for each participant for each seesion,

Subgroups Defined by Acquisition of Differentiati.i cid Discrimination

Figure 1 shows the ranges of rate indices that describe the six subgroups
that emerged from repeated studies. These patterns of behavior represent criteria
of acquisition, specific deficit, and deficicncy that were determined empirically
and calibrated functionally by the behavior of the target population rather than .
by a nonretarded normative population (Barrett, 1945). "Differentiation prohlem,
"discrimination problem," "overgeneralization," and "full acquisition'" describe
four states of process acquisition. Sixty-four per cent of the less retarded
group anc: 61% of the severely and profoundly returded group reached asymptotic
acquisition described by these four patterns of rate indices,

Those wlio demonstrated acquisition and those who did not were not signifi-
cantly different with respect to psychomeiric classification, age, age at ad-
mission, duration of instituvtionalization, or sex, Furthermore, neither long-
term display of disrupting behavicr (Barrett, 1971) nor psychometric "testability"
was related to participants! acquisition. In fact, 28% of those who showed ac-
quisition had been described as "untestable,” and 52% of the "untestables" showed
acquisition of one state or another. Of those, 36% reached full acquisition
without special training.

In Figure 2, the distribution of severcly and profoundly retarded participants
among the six subgroups is compared with the distribution of the moderate to
borderline group. The most striking feature of the two distributions is their
overlap, Alﬁhbugh there are notable differences in the first, fifth, and sixth
subgroups, the distribution among acquisition subgrcups attained by the severely
and profoundly retarded group is not significantly different from that achieved
by the moderate to borderline group. In other words, the amount of "learning"




TABLE 1|

OPZRATIONAL AND FUNCTIONAL DESCRIPTIONS OF ACQUISITION CRITERIA
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PROGRAM OPERAT I ONS

STAGES IF ACQUISITION CRITIRIA

DEMONSTRAT ED PROGRAM FUNCTIONS
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THE APPARATUS iS MADE AVAILABLE FOR REPEATED
60-MIN, SESS!ONS UNTIL NO FURTHER BEHAVICR
CHANGE |S OBSERVED.

LEFT LIGHT JLLUMINATED SCR ALTERNATING 60~
SEC, PERIODS DURING WHICH EVERY iQTH U ER~
ATICON OF LEFT PLUNGER pPR0DUES A CANDY,
PENNY OR TOKEN,

RIGHT LIGHT ILLUMINATED FOR ALTERNATING 60~
SEC. PERIODS DURING WHICH NO REINFORCEMENT
CAN BZ G3TAINED,

Low RATE NONDIFFERENTIAL BEHAVIQR: RATES OF
ALL FOUR COMBINATIONS SO LOW THAT NO PATTERN
IS SHOWN,

1OND | FFERENT 1AL BSHAYICHR: [NCREASED RATES OF
ALL FOUR COMBINATIONS BUT NO CLEAR DIFFEREN-
CES AMONG THEM,

DIFFSRENTIATION OF PLUNGERS: WHILE LEFT
LIGHT 1S ON, S'S RATE OF OPERATING LEFT
SLUNGER INCREASES AND RATE ON RIGHY PLINGER
DECKEASES UNTIL THE DIFFERENCE BETWEEN
THESE TWO 1S 80% O MORE OF THEIR TOTAL FOR

EACH OF FOUR CONSECUTIYE SESS]ONS,

DISCRIMINATION OF LiGHTS® WHILE RIGHT LIGHT
IS ON, S's RATE OF OFCRATING LEFT PLUNGER
DECREASES RELATIVE TO S'S RATEC ON THE SAME
PLUNGER WHEN LEFT LIGHT IS ON UNTIL THE
DIFFERENCE BETWESN THS TWO RATES !S 30% OR
MCRE OF THEIR TCTAL FOR EACH OF FOUR CONM-
SECUTIVE SESS10iS.

CONTROL OF CVERGENZRALIZATION: WHILZ RIGHT
LIGHT IS ON, RATE QF OPERATING RIGHT PLUN-
GER DECREASES WHILE REINFORCED COMBINATION
INCREASES UNTIL THE DIFFERENCE BETWEEN
THESE RATES IS mo*u CR MORE OF THEIR TOTAL
FOR EACH OF FOUR CONSECUTIVE SESSIONS,

FULL ACQUISITION: WHILE LEST LIGHT IS ON, S
PULLS LEFT PLUNGER FOR REINFORCEMENT AND
WHEN RiGHT LIGHT 1S ON, S RARELY OPERATES
THE APPARATUS. THE DIFFERENCE BETWEEN THE
RATE OF OPERATING THE LEFT PLUNGER WHEN
LEFT LIGHT {S CN AND RATES OF EACH OF THE
OTHER THREE COMBINATIONS IS mo* OR MORE OF
THE TOTAL OF EACH FOR FOUR CONSECUTIVE SESS-
1ONS,

+HO FUNCT!ONS DZEMONSTRATED,

WHILE PRMASRAMMED CONSEQJENCE MAY SE FUNCTION-
ING AS A REJNFORCER, THE D|FFERENT}AL RZIN-
FORCEMENT COMPGNENTS GF THE PROGRAM HAVE HO
FUNCTILNS FOR S,

THE FUNCTIOM OF EACH FLUN3ER HAS BEEN LiFF-
ERENTIATED, S HAS LEARNED wHAT TG DO,

THE REINFORCEMENT~SIGNALLING FUNCT|ON OF THE
LEFT LIGHT HAS BTN DISCRIMINATED FROM THE

NONREINFORCEMENT-S |GNALLING FUNCT}ON OF THE
RiGHT LIGHT. < HAS LEARNED WHEN T0 RESPOND,

THE NONRE!NFORCEMENT-SIGNALLING FUNCTION GF
THE RIGHT LIGHT APPLIED TQ BOTH PLUIISERS,

THE FUNCTIONS OF ALL PROGRAMMED CONTINGEN-
CIES ARE DEMONSTRATED N STS OPERATICH CF
THE APPARATUS,
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was not sign’ficantly related to psychor®tric level. Neither was it related to
sex, age, age at admission, or duration of residency. Under the contingencies

provided, "hopeless" residents learned as much as those considered "trainable"

or "educable."

Nevertheless, the two psychometrically categorized groups did show differences,
some of which haves habilitative relevance.

As shown in Figure 3, for example, the groups diffcred significantly in the
mean number of sessions to reach best performance (p=.03) and in the way they
were distributed over acquisiticn time intervals (p=.006). Of the less retarded
group, 65% reached peak performance within 10 sessions. The severely and pro-
foundly retarded participants were more evenly distributed over acquisition
time intervals, with 78% of the group taking more than 10 sessions to reach their
best levels. Clearly, with severely and profoundly retarded people, we must be
prepared to offer repeated learning opportunities over a much longer time than
is uswally necessary with less handicapped people.

Amount of time to reach best performance was not related to sex, tc age, or to
the degree of performance efficiency. But, irrespective of psychometric status,
those who showed their best performance in the least amount of time were older
at admission (p¢,01) and had been at Fernald a shorter time (p<.05). Fer more
accurate assessment of "trainability" a greater nurber of learning sessions was
necessary for those who had been in the institution longer and from an earlier
age. This finding is not surprising in view of the mounting evlidence of dele-
terious effects of institutionalization, especially on children admitted when
they are very young.

Another difference between psychometrically categorized groups is shown in
Figure 4. If we look at the absolute rates of recvoniling rather than rate in-
dices (relative rates), we find that nearly 70% of the severely and profcundly
retarded participants operated the epparatus at a medlan rate below 20 per minute
during consecutive sessions at peak efficiency, whcreas 64% ef the less retarded
participants responded at median rates of 20 per minute or above. At peak ac-
quisition, the moderate to borderline residents operated the apparatvs at much
higher rates (mid-median: 23.5 times per minute) than the severely and profoundly
retarded residents (mid-median: 11.0 times por wimibe) —— a highly significant
differenee (p=.008).

Rate of operating the apparatus was positively related to age (.0l<p<.02) and
to age at admission (p<.001). The rate was inversely related to duration of res-
idency, but the relationship is not statistically significant. Thus, at peak
acquisition, the older, less retarded residents wio were oldsr at admissicn
emi*ted more behavior than those who wers youngsr, more retavded, and had spent
less time outside the institution.

We thought that high-rate participants might distribute themselves differently
in the acquisition subgroups than the low-rate participants. However, if we dis-
count the individuals in the "low-rate, nondifferential" group, for whor the
procedure was obviously not appropriate, we find no significant difference. If
a person operated the plungers at all, the rate was not related to how much he
or she learned.

These findings have several imnlications for the design of assessment proced-
ures appropriate for individuals within the severely and profoundly retarded
range.
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— Revpeated samples of performance in a given situation are necessary to
obtain a reasonable estimate of what a particular retarded person can
do. A greater number of repetitions is necessary for assessment of
severely and profoundly retarded people.

—— Behavioral subgroups defined by commonalities in patterns of inter-
action with a standardized environment crosscut the psychcmetric cat-
egories that have homogenized the retaried population, especially
those in the severely and profoundly retarded category. To reveal the
individual patterns of abilities and detficits of persons who are beyond
the sensitivity of cornventional measurement techniques, behavior-assess-
ing methods should permit a variety of "solutions" to the same problem.

-~ To assess learning potential, we must provide opportunities for learn-
ing (behavior change) to occur in response to clearly defined and
therefore replicatable contingencies.

—— Whatever the problem and however many the patterns of individual re-
sponse that are possible, a standard measuring system should be uscd
so that we can directly ccmpare individuals throughout the clinical
population of interest.

Acquisition Subgroups at Successive Stagss of Emergence

We examined more closely the progressive changes in distributions among ac-
quisition states of the 40 subjects who eventually reached States 1 to L, as
shown in Figure 2. In comparing the courses cf acquisition shown by the two psy-
chometrically defined groups, we asked two principal questions: 1) Do the dis-
tributions of the two groups among acquisition states differ at any successive
stage, i.e., do they start off looking different and then begin te look more
alike as more individuals reach asymptote? 2) Whzt percentage of eventual
"learners" appear as.'monlearnsrs" at successive stages? Or, put another way,
if we had set arbitrary time limits, what percentage of learners would have been
misclassified? '

The LO subjects were 62.5% of our total group of 6é4. Eighteen (45%) of the
LO were classified as Levels IIT-V (borderline to ncderate retardation), and 22
(55%) as Tevels I and II (severe and profound retardation).

In this analysis, we considered repeated opportunitiss in the differentially
reinforcing environment as repeated opportunities for iidividuals to be "sifted"
into the various acquisition subgrcups. For each individual, sifting was con-
pleted only when maximally accurate pzrformance hzd been maintained for four
corsecutive one-hour sessions. Th= accuracy distributions cf the two psycho-
metrically defined groups were compared at the end of successive blocks of five
sessions throughout the time necessary for all participants to show meximally
stable rate index patterns. Once sifted into a suvbgroup, individual partici-
pants remained in the subgroup throughout analysis of subsequent session blocks.
Thus, the percentages from distribution to distribution are cumulative, and the
number of individuwals remains the same throughout. Those individuals who were
cetill in the process of reaching meximal acquisition during a given block of
five sessions were assigned to an acqulsition subgroup on the basis of their
median rate indices for the session block.

igure 5 shows the black-by-block distributions of the two psychometric groups
as the individuals within each group sifted themselves according to their ova
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"best acquis’tion states." The first segment of the figure shows how the 40
"learners" were distributed following the first five one-hour opportunities. The
final segment shows how they were distributed among acquisition subgroups after
every participant had been given repeated opportunities necessary for each to
show his or her maximally accurate acquisition.

In no case are the distributions within session blocks significantly different
for the two psychometrically defined groups. That is, with repeated opportunities
to attain their best level of acquisition, the severely and profoundly retarded
participants were distributed similarly to the borderline to moderately retaided
participants. This is consistent with the comparison of final state distributions
for all subjects shown in Figure 2. Degree of retardation, as defired by psycho-
metric scores, appears to have little bearing on how much a person learns in (how
efficiently he or she adapts to) our standard differentially reinforcing environ-
ment. This finding supports a growing body of evidence that predictions about
retarded people's competency limits based on their current IQ or SQ are shaky at
best and probably should never be made (see Gold, 1973).

The data in Figure 5 have even more important implications for design of reli-
able assessment methods. By comparing the successive distributions, we can trace
the shifts of psychometrically categorized participants from transitional states
to their best performance. Since we excluded from this analysis the 37.5% of
our total group who showed no acquisition without special training, no one shows
up in States 5 or 6 of the last distribution (sessions 36-40). The reason the
additional state appears without a final-state number is that in this particular
experimental design, acquisition of only the differentla*ion of the plungers or
only the discrimination of the light positions is a transitional stage in the
emergence of more enduring behavior patterns (Barrett, 1965).

Since it is common practice to set arbitrary limits on the nuwber of behavior
samples obtained for most assessment purposes (usually only one!), Table 2 sum-
marizes the data from Figure 5 in terms of the percernt of subjects showing any
stage of acquisition after an arbitrary but spe01fhed nurber of repeated”one-hour
opportunities, The columns labeled "%VI‘alse Negailvec" indicate the percentage
of subjects who might have been misclassified as "ronlearners" after anarhiirary
number of sessions because their full performance efficiency had not yet emerged.
If we had set a limit of five one~hour sessions, thevre would have been 28% false
negatives in the total group, 11% auwong the less retarced and 41% arong the more
severely retarded. After 25 hours there would have been no false negatives
among the less retarded but still 18% among the more severely retarded. After
4O sessions, all subjects showed seme form of acquisition. Fiftybfive percent
of the borderline to moderately retarded participants and 36.4% of the seversly
and profoundly retarded participants achieved Sta%e 1 (full acquisition); Ak ..%
of +he borderline to moderately retarded people and 63. 6% of the severely and
profeundly retarded people wersz identified as shc.ing one of the speciflc defi-
cits (States 2-4) requiring speclal training.

Some may regard these data as resulting from a repeated “trial-and-error"
procedure with intermittent reinforcement and without any added remedial or
prosthetic variables, and they may register astonishment that anyone showed ac-—
gulsition. The more psychometrically minded may think of repeated testing to
sort people into groups that are homogeneous with respect to degree of acquisi:-
tion or type of deficit. The expevlr°ntal aralysts of free operant benavier may
see in these data the developmsnt of baseline performances prior to experimen-
tation (the clinical anz’log would be a kind of ™wmliing list cure"). We hepe
that professionals who make decisions about retairded people's adaphability te or
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acquisition in novel environments will see their own analogs in these data and,
at the very least, pause to ask whether, indeed, they have permitted retarded
persons the repeated opportunities they need to show what they can do and what
specific problems they need help with,

Our own observations of our classroom pupils and our vocational trainees —
as well as the results of repeated psychometric testing, even without added re-
inforcement (Ayllon and Kelly, 1972; Edlund, 1972) — are corroborated not only
by our laboratory data but also by the reports of other investigators who find
that, regardless of whether they are living at home or in an institution
(Bricker, 1972), retarded persons require a minimum adaptation period of at
least six weeks before anything resembling reliable samples of current skills can
be obtained.

Yet, in the absence of any normative informatlion on the time required for
maximal adaptation to varieties of situations (to a workshop situvation, to a new
ward environment, etc.), pronouncements are made and habilitative decisions are
reached about individuals on the basis of an inadequate number of observations
over an even less adequate period of time. At the very least, this practice
creates artifacts in evaluvating the effectiveness of training procedures. Most
importantly, it increases the likelihood of fallure of the very mission i%t sesks
to accomplish: to maximize the opportunities and options for retarded persons to
perform more normally. »

Rate Distributions During Acquisition

This analysis focuses on reinforced respcnse rates, rather than total amount
of responding, that accompanied successive stages of acquisition. Were there
differences between the two psychometric groups? If so, when did the differences
first.appear?

Figure 6 compares the two psychometrically defined groups in terms of how
rapidly they were doing what they got reinforcement for (that is, operating the
left plunger only when the left light was on). Individual medians are based on
the same blocks of five sessions that we looked at for successive accuracy com-
parisons. Median tests comparing the reinforrced resnounse rates of the severely
and profoundly retarded with those of the less retorded ylelded p values of .03,
.06, .05, .03, .0067, .0067, .00867, .0067 for the successive blocks of sessions.
As more individuals reached maximum accuracy (that is, as more stable accuracy
patterns emerged), the rate diffcrences between the two groups yielded success-
ively lower p values. The overall relation of rate to psychometric category
ylelded p less than .001.

This comparison of psychometrically defined groups suggeats that, in a diff-
erentially reinforcing environwsnt, severity of rctardation may not determine
the upper limits of accuracy. But without procedures designed to increase be-
havior frequency, no matter how accurately a perscn performs, the more severely
retarded will still show a substantially greater rate deficit than the less re-
tarded. :

Rates of reinforced responding were not sigunificantly related to age, sex, or
degree of acquisition. They were significently related to age at admlssion and
duration of residency. The older a person was whern adnitted, the higher his or
her reinforced rate (p less than .0l). And the longer the person was an insiti-
tutional resident, the lower his or her rate of reinforced behavior (p=.048).
These findings are not surprising in view of anotuer study (Barrett, 1971) which



Table 2

Changes in Acquisition Status Shown by Repeated Measures

—— —— r—

Total Group Borderline to Moderately Severely and Profoundly
Retarded .~ Retarded

% Showing Any % False % Showing Any % False % Showing Any % False

After Acguisition Negatives Acquisition Hegatives Acguisition Negatives
5 sessions 72 28 89 21 59 L1
10 sessions 75 25 83 17 68 32
15 sessions 77 23 89 11 68 32
20 sessicns 85 15 94 6 77 23
25 sessions 90 10 100 O 82 18
30 sessions 95 5 100 0 91 9
35 sessions 95 5 100 0 91 9
1O sessions 100 O 166 8! 100 G
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suggested that institutions may, inadvertently, differentially reinforce low
rates. We found that more heavily staffed and more protective living environ-
ments were associated with lower rates of performsnee.

Clearly assessment should ask not only "How well can the individual do some-
thing?" but also "How rapidly?" If only accuracy of performance is taught,se-
verely and profoundly retarded persons will continue to exhibit behavioral re-
tardation, for they will not have learned to perform accurately at a mom normal
rate. Behavioral normalization must consider multiple dimensions of behavior to
produce a credible product.

To avoid misclassifying individuals with more severe behavioral retardation
and thus inadvertently limit their opportunities for habilitation, repeated
measures should be obtained. This practice appears to be especially important
for individuals who were admitted to an institution at young ages and for those
who have been in an institution for a long time.
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