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Preface

The Washington Research Organization (UWRQ), an
Institute for Researc h in Education of the Severely Hand-
wapped, v conducting a five-year investigation of the
problem of skill generalization. During its first pioject
vear.  UWRO  investigated three  approaches  to
developing strategies for facilitating skill generalization:

th Pertormance Pattern Studies began with a retros-
pective analysis of existing data sets, and will pro-
ceed to the collection of descriptive data in public
sChool dassrooms. These data will be used to de-
termine a set of experimental decision rules for
matc hing speaific instructional methoas to individ-
ual learners.

w2 Feologic al Studies initated a four-year longitudinal
descnptive study of factors in educational settings
which mav influence generalization. Intervention
sudhies are also indluded within this approach,
starting with a pifot study of massed vs. distributed
nstructional trials on generalization.

f31 0 Selt-Control Studies « ommenced with three studies
ot the effects of self-montoring procedures on skill
penerahization. This area of studies will also in-
cude investigations of self-reinforcement and self-
sstruc on,

Duning the first yvear of research, UWRQ) investigators
have condudted reviews of apphcable hierature within
each of these general approaches:

Dr Owen R White presents, in “Descriptive Analysis of
Extant Researc h | terature Concerming Skill Generaliza-
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tion and the Severely/Profoundly Handicapped,” a
descriptive analysis of 30 published studies from
UWRO's retrospective analysis of existing data sets.

Ann K. Berman and Cheryl L. Opalski's ‘‘The impact of
Functional Trial Sequencing Upon Generalization
provides a review of the literature that pentains to one
aspect of UWRO's ecological studies.

Dr. Kathleen A. Liberty’s review of the literature, '‘Self-
Monitoring and Skill Generalization: A Review of
Current Research,”’ is related to the subject of her first
year of UWRO studies in self-control.

UWRQ will produce a total of four literature review
products, of which this is the first. Each of the current
research approaches will continue through the next four
years, with the ultimate objective of producing a unified
set of guidelines for practitioners to use in facilitating
skill generalization.

Norris G. Haring
Principal Investigator
Seattle, 1984
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DESCRIPTIVE ANALYSIS OF EXTANT
RESEARCH LITERATURE
CONCERNING SKILL
GENERALIZATION AND THE
SEVERELY/PROFOUNDLY
HANDICAPPED

Owen R. White

The fullawing analyses are hased on 30 studies of skill general-
tzation and severely profoundly handicapped persons. The
wenecn] procedures for this retrospective analysis of published
dats included the development of a form for coding information
dbhout the studies. development of coder reliabiiity on the
content and format of the coding form, entry of coded informa-
tion in a computer. computerized summaries of the data
vollen tedd, and analysis. .

Articles were selected for coding on the basis of the following
triteria. {1) Data un generalization must be included in the
article. {2) The data must show respunses of at least one indi-
vidual subject (group data alone are not sufficient). {3) The study

" aust oonern ot least one behavioral target that is an accelera-

tion target {4) The study must have been published since Stokes
and Baer's [1477) article summarizing generalization studies to
date.

In addition. since there were @ wide variety of professional jour-
nals from which to chaoose, journals that had a high probability
of contaimng studies that met our criteria were ssarched first
te R.. Journal of Applied Behavior Analysis was searched belore
Amencan Journal of Mental Deficiency). An effor! was made to
inciude articles where at least une of the subjects was severely.
profoundly, or multiply handicapped, but other studies were
also ind Juded. sinte studies with more severely handicapped
subpts that met our criteria were difficalt to identify. Overall,
mediun reliability for article coding was 88%.



The analvses provided below are descriptive in nature.
providing information concerning the frequency with which
vach coded c(ondition owcurred in the articles reviewed.
Observed conditions are evaluated in terms of their implications
for the study of generalization per se and the utility of available
data in resolving certain questions being posed by UWRO. No
attempt is made to draw conclusfons concerning the relation-
ships amung variables {e.g., the relationship between various
tvpes of generalization strategies and eventual success) due to
the limited number of studies thus far reviewed and coded.
Certain relationships do appear to be emerging, however, and
will be reported if confirmed by further review.

Subjects

Number of Subjects

The number of subjects in each study or series of related studies
was generally small. The actual range of subject sample sizes
extended to a maximum of 12, but a boxplot analysis {Tukey.
1477 revealed that the typical distribution ended at a maximum
of 8 subjects per study, and that the 3 studies emploving 12
subjects should he considered exceptions to the general case.

As all studies reviewed employed some form of single-subject
analvtic strategy, the small sample sizes per se did not neces-
sarily threaten internal validity. Given the types of handicap-
ping conditions represented by that small number of subjects,
howvever. the external validity of encoded studies with respect to
the population of “severely handicapped persons’™ as a whole
mus? be questioned.
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Subject Types

The distribution of disability types repr sented in the 30 studies
is illustrated in Table 1-1. The total number of cases noted {38)
exceeds the number of actual studies reviewed (30) due to cases
in which studies involved subjects with more than one disability

tvpe.

All studies reviewed involved at lsast ane subject who could be
vonsidered severely handicapped in some manner. Disability
tvpes which could not in themselves constitute a severe
handicap occurred in studies employing control or contrast
sulien ts for other. more seversly handicapped subjects,

UWRO) reviewers attempted to concentrate nn studies dealing
with the severely mentally returded. It is not possible. therefore,
to make general statenents concerning the representation of
various disability types in the entire body of research literature
as 2 whole. Given that a high propartion of severely mentally
retarded prersons display one or more other handicaps as well,
however, the pour representation of subjects with physical,
visual. atd anditury handicaps must be considered a serious
threat to the oversil external validity of the research reviewsd to
i

Subject Age

“Subpets ranged in age from less than 2 vears to ir excess of 50

viars  The majority of studies involved subjects ranging from
vart o b vears of age te 21 vears of age (67% of the studies). Gener-
allv. therstore, the studies reviewed appesred to provide
atfquate representation of the sehool population with respedt to
aRe.

Summary

Sune an altempl was made ta eview articles studying skill
generalization with severely mentally retarded subjects. no
statements can be made concerning the degree 1, which all avail-
able reseurch represents the total population of severely:
profounidly handicapped. Within that constraint, however. most
studies deal with a small number of subjects {6 ur less) in the 6-
to-21 vear age range. Notably, no studies were reviswed which
included subjects with physicsl, visual, or auditory handicaps,
sa fur the must pant, conclusions based upon the UWRO review
must be limited to what might be called a sampling of “physi-
vally intact” mentally retarded individuals.

P io



Behaviors Studied

Behavior Class

Most behaviors studied fell into one of six major classificat.ons:
social, communication.  vocational/prevocational.  self-help
independent living. cognitive.academic skills, and cognitive
stiategies. The majarity of studies investigated the development
of communication skills (e.g.. expression of need). self-help or
independent living skills {e.g. use of local transportation
systems). ~onial skills (e.g., sngaging in cooperstive play behav-
tors). or academivconceptual behavior {e.g., the discrimination
-f “survival” words in the environment]). Somewhat surpris-
ingly. 131 percent of the studies investigated general cognitive
strategies {e.g., strategies for eliciting reinforcement from other
persons in the environment) while unly circa 10% of the studies
investigated vocational or prevocational skills {eg., janitorial
skillsi.

Functionality of Behavior

The grest majorty (93%] of behaviors selected for study were
perueived by both the uriginal investigetors and the reviewers as
being of immediate functional utility to the subject. That is in
conformance with recent instructional trends, and should facili-
tate generslization by increasing the probuability of natuml
sonsequation outside the instructional situation.

Complexity of the Behavior

Tratuing tasgets varied considerably in complexity, ranging from
simple one-step behaviars {e.g.. responds appropriately to ves.
no questions”’} to tasks in which 180 separate subtasks were
wentified {e k., "cleans bathroom' ). However, nesrly two-thinds
uf the investigated tasks contained fewer than ten separate
sultasks.

Pretraining Performance Level

Most studies {74%) involved the development ot new skills
where pretraining performance levels were demonstrated or
assumed to be zero. At times the study of generalization of such
skills was incidental to the demonstration of skill acquisition,
although the development of new skills was most commoniy a
vehicle for controlled studies of eventual skill generalization.
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{ x casionaily investigators continued to refine skills after initial
acquisition or work with behaviors that had already been
aquired at some level in un attemy! to produce peneralized
responding. of to work with a behuvior which had aiready met
“criterion” in one setting or situation but which had not yet
generalized approgriately. ’

The relatively low incidence of studies involved in the system-
atic. ;efinement of existing skills is a dis~opointment to UWRO
investigators. 1t is hypothesized that thy tluency with which a
person is able 16 engage in a behavior during instruction will be
related to the probability of eventual generalization, so it is
unfurtunate that few investigetors studied skill refinement or.
indeed, even rollected the type of performance data which
would enable the issue of fluency to be studied at all (see the
section on " Assessment Data,” belowY.

(reneral Settings and Conditions
During Iaitial Traming

LN

Many studies involved initial training within public. school
settings {175, but the most common training setling was a
spetial labsatory or e (474%), albeit, thet room may have
tren loated wathin a public school. Verv few studies condueated
uptial training within the community or home {10% rach). A
lugher perceotage (50%) did studv generalizat.on within the
natufal setting’” ofter initial trainiog (see “Generalization
t.onditions and Strategies, * below,, but due to the nature of the
shills being studied. those natural settings tended to be school.
special vaational, or residential facility environments, cather
than the community or home. That would seem contrary to the
curtent emphasis on community integration and school-home
couperdlive programs.

Trainer Type

The majurty of studies {77%) emploved a member of the
resear b staff {fexperimenter ur ressacch assistant] to implement
inital skill training programs. Only  10% of the studies
smploved the subject’s regular teacher, therapist, or counselor

12



during initial skill trnining_,ﬂfd only circa 7% employed the
subject’s parent or guardian. Dispite the apperent simplicity of
most instructional procedures employed, therefore, little direct
information exists in the reviewed literature concerning the
ability of regular practitioners or parents to implement the
procedures under study.

Trainer/Subject Ratio

All but two studies conducted initial training sessions in a one-
to-one setting (one trainer with one subject). Only one study
employed a group situation {one trainer to more than five
subjects). and one study employed several peer trainers with
individual handicapped subjects. While effective small or large
group training alternatives would be desirable, most training in
classes for the severely handicapped is still conducted on a one-
to-one basis. so the use of such procedures in the studies
reviewed cannot be considered a serious impediment to even-
tual adoption within applied settings.

Antecedents/Cues/Prompts

A wide range of instructionsl cues and prompis were used
- during Initial skill training. Most, however, were "'task specific.”
designed primarily to elicit a particular response. Only circa
23% of the cues und prompts could be considered specifically
designed to prom.te & inr.- ! generalized response class (e.y..
generalized imitation in - . se to the cus, “'do this”). More-
uver. most cues weie “an.d . .al” {f.e.. would not occur in the
natural epvironment}, with only 3 studies employing some
mixture of what might be considered “natural™ and “artifical”
1 ues. and only a single study employing what might be consid-
ered “all natural" cues {i.e.. cues which could occur in the
natural environment).

Consequences/Reinforcement

Most studies employed some mixture of social consequation,
correction procedures, ang/or repeated trials (for errors) during
initia) skill development. §ore studies used af least a mixture of
natural and a@ificial consequénces than was the case with cues
ar prompts, but only a sipgle study used what might be consid-
sred “all natural” consequences during initial skill training.



Arrangement/Contingency/Schednle

Approximately two-thirds of the studies employed continuous
schedules of consequation (1:1) during some part of initial
training. Such contingencies are not noted for their resistance to
extinction and would, for the most past, reduce the ility
of successful generalization. One-third of the studies did eventu-
allv employ some systematic method for adjusting or fading the
frequency of consequation, but somewhat more studies
emploved fixed schedules of consequation rather than variable
schedules (the latter would generally be considered more resis-
tant to extinction). Finally, only one study attempted to base
consequation (at least in part) on a temporal feature of the
behavior (latency), and in that s*udy the subject was allowed 10
seconds to respond before correction procedures were under-
taken. It would ssem, therefore, that fluency of response in most
studies was not considered of sufficient concern to warrant
contingencies which might explicitly facilitate its development.

initial Training Effsctiveness

Sinte each  reviewed study used idiosyncratic training
pocedures, and few studies conducted direct comparative
andlvses concerning different approsches to training, virtually
nothing can be said concerning the relative efficacy of initial
training procedures per se. Unlike the litersture of a decade ago,
however. the great majority (87%) of studies were able to teach
all subjects the initial training task, and all but one of the
subjects who did not complete the in:tial training procedure
were dropped due to conditions beyond the control of the inves-
tigators (e g.. subject illness or transfer away from the training
sitel. It might seem that skill acquisition is less of a problem than
it once was, and that a focus on the developmant of provedures
which facilitate generalization after initial skill acquisition is
appropriate. One should be careful in accepting that conclusion,
howsver. inasmuch as many studies carefully screened subjects
before training, at least in part to ensure a subject sample that
wuuld be likelv 10 auquire the task in question.

14



Generaliz - tion Conditions and Strategies

Strategies Used to Promeie Generalization

Virtually all of the training strategies identified by Stokes and
Baer {1977) which might lead to generalization were represented
in the studies reviewed {see Table 1-2). As found by Stokes and
Baer. the most common “strategy” (actually, a lack of strategy)
was the simple “train and hope” model. A somewhat greater
proportion of the recent literature employed “loose training.™
“sufficient exemplars,” and “natural maintaining contingen-
cles” than Stokes and Baer observed, but no studies were
reviewed that employed the use of “indiscriminable contingen-
cies” and only two studies used procedures which invelved
specific contingencies designed to foster the development of
skill variation/generalization per se (i.e., “train to generalize”).
One additional strategy. not originally mentioned by Stokes and
Haer, appears to have gained considerable popularity: “training
in the natural envirou.ment ** A few studies conducted compara-
tive analysas of at leant two strategies, but in virtually all of those
studies the comparison wes limited to “train and hope™ versus
some mors formal procedure for promoting generalization. Very
little information is avatlable, therefore, concarning the relative
efficacy of alternative strategios specifically designad to promote
generalization. Also, for cbvious reasons, the "‘train and hope”
procedure was always attempted first, so the affect of the alterna-
tive procedure was always confounded with intervention-
seyuence,

Changes in Conditions During Generalization Probes

Collectively, reviewed studies probed for generalization across a
wide range of conditions {see Table 1-3). Although some studies
involved only what might be considered “trivial’ generalization
parameters {e.g.. generalization acruss time of day or specific
manager), most made some effort to probe for generalization
within the setting or situation where the trained skill would
most naturally be employed. In four studies {13%). response
requirements under generalization probe conditions were also
changed, requiring some form of response adaptation or induc-
tion in addition to simple stimulus generalization.
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Assessment Data

Tralnin, sala

Training data were provided in 26 (87%) of the studies reviewed.
four studies reported only that “training was conducted success-
fully.”” With those studies, of course. no analysis of the relation-
ship between initial acquisition curves and sventual generaliza-
tion is possible. All of the 26 studies reporting training data did
report the data for esch individual subject. but in only six {20%)
of the cases was it possible to identify precisely how many
responses (correcterror) were made during each training
session. The remaining studies reported data in “blocks of
sessions” of as some computed statistic (e.g.. “percent of
pussible,” where the number possible was not reported). Such
summaries can seriously distort the actual nature of an acquisi-
tion curve and obviate meaningful analysis of its relationship to
eventual skill generalization. Finally. only two {7%) of the
studies reported time-based data [e.g.. rate, latency) for initial
training. obvisting the possibility of evaluating the relationship
between initial response fluency and eventual generalization.
The lack of time-based data during initial training also limits the
evaluation of changes in response characteristics during general-
ization probes. That is, while it might be possible to determine
whether subjects did or did not generalize at ail on a given occa-
sion. it was not possible with most studies tn determine whether
there was any decrease in response fluency under generalization
conditions.

(Generalization Probes

{n order to form a complete picture of the relationship belween
intial training and eventual skill generalization, systematic
probes for generalization should probably occur before, during,
and after sach phase of skill truining. Unfortunately. that was not
always the cass.

Seven studies (23%) did not probe for skill generalization prior
to the initiation of tmining. In most of those cases baseline
training probes [i.e., probes to determine pretraining level of
performance in the training situation) indicated less than crite-
rion performance, so one might assume that no satisfactory
generalized responding would occur.

Six studies {20%) did not probe for generalization at intérvals
during the initial training process. With those studies it would

10
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not be pussible to determine whether meaningful generalization
occurred prior ta the puint when the subjects reeched the often
arbitrary criterion for initial skill acquisition.

Eignt studies (27%) failed to probe for generalization after the
termination of training. Such studies did probe for generaliza-
tion at least once near or at the end of training, but would have
no measure of “maintenance” of effect, even over very brief
periods. Five studies {17%) probed for generalized responding
only after training had been concluded. In thuse studies, no
assurances are provided that generalized responding did not
occur prior to training. and no estimate of when generalized
responding might first have occurred {or been possible, given the
opportunity) was possible.

It should be noted that there are potential justifications for
minimizing the number of generalization probes undettaken
during a study. Aside from the potential difficulty and cost of
such probes, frequent generslization probes may constituts one
or mare confounds. For example, if reinforcement {natural or
otherwise) is provided fur uppropriate responding in generaliza-
tion situations. that reinforcement would constitute a potential
“training strutegy” for continued responding. obviating any
"t lvan™ assessment of further generalization per se. Conversely,
if reinforcement is withheld in generalization probes, repeated
expasure to those conditions would constitute “extinction
cond.tions” and could lead to the formation of a discrimination
between training and nontraining situations, the opposite of
what one actually hopes to accomplish. It is necessary. therefore,
to consider the issue of repeated and frequent generalization
probes very carefully, but the failure to probe for generalization
before. during, and after initial training should be avoided
whenever possible,

Outcomes and Implications

Leve! of Genaralization

in o}l but three of the 30 studies reviewed. authors charadterized
their subjects as generalizing "some” or “well.” However,
amaors characterized all of the subjects in any given study as
generalizing “well” in only 11 {37%) of the cases. UWRO
reviewers tended to be somewhat more conservative, recording
that in their opinion, only 2 {7%) of the studies demonstrated
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" complete generalization,” and that only 12 (40%) of the studies
appeared-to amploy mwthods which facilitated some meaningful
generalization in mast subjects. The discrepancy in opinions
might be due to an unconscious predisposition to find success
on the part of the authors, but in at least some cases authors were’
actualiy more reserved in their opinions than the reviewers.
More likely, therefore. the discrepancy is simply due to a lack of
concensus concerning the level of perfurmance that constitutes -
“meaningful gensralization.”

Applicability of Findings

Reviewers felt that 16 (53%) of the studies employed procedures
that could most likely be applied in a wide range of nonresearch
settings. In the remaining cases, however, one or more features
of the method(s} employed would likely serve as a serious
impediment to its widespread adoption. In most of those cases,
the major problem appeared to be s simple matter of cost, either
because of the personnel and time required to implement the
proceduen, or the special equipment/settings involved.

Replicability of Studies

Surprisingly, considering that all reviewed studies were
published in research jpurnals. reviewers only felt that 21 (70%)
of the studies were described in sufficient detail to ellow precise
replication. Problems centered most often on descriptions of
training procedures or the conditions under which generaliza-
tion was assessed. For example. one study described training
prinedures as “modeling. role-playing, and social consequa-
tion.” It should be noted, however. that precise replication of all
procedures might not be required in order to achieve a func-
tional replication of outcomes, and additional information
cincerning procedures is often available from authors upon
request,

Implications for Development of
a Technology of Generalization Instruction

The demunstration that a paiticvlar procedure is capable of
facilitating skill generalizatir.n does not necessarily further the
development of a precise instructional technology. In order for
such a technology to evolve, studies must be conducted which
systematically analyze variation in approach in a manner which
allows specific controlling variables to be identified. Unfortu-
natelv, most of the reviewed studies did not lend themselves to

ly
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such analyses. As mentioned serlier, most studies merely
compared a given approach with the “train and hope™ paradigm,
demonstrating at best that some directed attempt to facilitate
generalization was better than no formal attemptl. In those
studies which did make attempt to compare alternative
strategies for the active promotion of generalization, the
“favored” stralegy almost always followed an attempt to
produce generalization with less favored strategies -- raising the
passibility of an intervention sequence confound. Overall,
reviewers were of the opinion that only 13 (43%) of the studies
provided information useful in systematically refining an
instructional technology for promoting skill'generalization with
sevarely handicapped persons: and indeed. many of those
studies still contained potentially serious experimental
confounds. The remaining 17 {57%) of the studizs may have
pruviCed an example of how one might facilitate skill genaral-
ization, but did not provide sufficient information to enable the
scientist to refine hypotheses concerning controlling variables,
or the practitioner to make an informed choice among viable
instructional alternatives.
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'IHEIMPACI'OFFUNCHONALTRIAL

SEQUENCINGUPON ,
GENERALIZATION o

Ann K. Berman and

= Cheryl L. Opalski

. MnkmdtmhmmWndeychﬂ-

dren with develo tal who tie their shoes at
home yet not at school; whodonmhnbthdrmhnthnmeyu
brush their testh every day at school; who can aperate ons type
of clothes washer but not other types. Such exsmples represent a
fatlure to obtain skill pmﬂ:uoa Traditionally, many
researchers considered skill generslization to be a passive
phenomenon {Stokes & Baer, 1877). In other words, the transfer
of a skill from a training to a nontraining situs!ion was consid-
ernd to be automatic; no specific training tachniques were
lhnughlmbamcassarylommomthhmh

However, it is aow broadly. recognized thst the manner in whk:h
a skill is initially taught may contribute significantly
sutcessful skill generalization. A feature of treining whlch has
received considerable attention in relation to skill acquisition is
the manner in which the training trials are ssquenced. It is the
purpose of this review 40 examine the influence of various
methods of trial sequencing on the generalization process.
Specifically. 34 studies were reviswad which addressed the
issus of skill generalization and/or trial sequencing in the
moderately to profoundly hendicapped. Special attention was
paid to the type of trial sequencing used by experimenters and
how that sequencing might affect skill generalization.

Definitions

Renearch into trial sequenclng requires establishing clear defini-
tions of several concepts. Trial seguancing is the process of
presenting a stimulus across time and situation. Trial
sequencing is considersd fanctianal if it results in a response
which is trusted to operate in natural eavironments (Stokes and
Baer, 1977). Thus, the mechanism for progremming generaliza-

tion is called functional trial seguencing.
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This revie.v explores the impact of the four methods of trial
sequencing upon generalization. Since there is varistion in how
trial sequencing is defined from one study to the pext, the
following definitions of trial sequencing types are used in this
review:

(1) Massed Trials: Trials which occur so closely together
that no other behavior is emitted
between trials (Mulligan, Lacy, &
Guess, 1982).

{2) Distributed Trials: Trials which occur in such a way that
trials from another program occur
betweon two trials from the same
program (Mulligan, et al., 1982).

(3} Serial Trials: Trials in which one item was trained

' to criterion, & second item was trained
to criterion, and a third item was
trained to criterion, etc. (Waldo.
Guess, & Flanagan, 1882).

{4) Concurvent Teials:  Trials which involve training several
items simultansously to a specified
level of criterion (Waldo, et al., 1982). -

Having established these definitions, it should be noted that
methods of sequencing are generally combined to form four
basic types:

{1]} massed-serial,

12} massed-concusrent,

{3) distributed-serial, and

{4} distributed-concurrent.

Variables

The current literature suggests that trial sequencing. in and of
itself. does not significantly impact skill generalization.
However, three variables were identified which, when
comhined with specific types of trial sequencing. do affect the
scquisition aud generslization of a skill. These varisbles are:

(1) tha functionality of the skill,

(2} the purchase power of the skills, and

{3) the environmental relevance of the skill.
No one factor was found to be solely responaible for success or
failure of generalization. Each of these three variables is
addressed separatsly in this review.
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Both the method of sequencing and the variables within
sequendes, a8 they relats to generalization. have been examined
far this eview. It should be noted that the studies reviewed
varied along 2 number uf importent dimensions including age of
subjects {i.e., infant to aduit). the type of skill being taught (e.g..
use of nonsense syllables, riding a bus, etc.), the degree to which
the generalization enviconment differed from the training eavi-
ronment. and the implied meaning of the term “generalization.”
Conclusions drawn on the basis of this review are, therefore, of a
general and tentative nature.

The Functionality of the Skill

The literature indicates that functional skills generalize more
sut emssfully than nonfunctional skills (see Table 2-1). A skill is
vonsidered functional if it has utility for the subjects in their
natural environments. According to the definitions used in this
review. examples of functional skills include: boarding a public
bus (Coon, Vogelsberg, & Williams, 1981}, playing pinball (Hill,
Wehman, & Horst, 1982), asking curious questions (Hung, 1977),
conin tounting (Lowe & Cuve, 1976}, and cleaning a restroom
{Cuve. Lesf. & Borakove, 1978). Nonfunctional skill axamples
ind lude. touching head on cue (Koegel & Rincover, 1977), recep-
tive labeling skills {Charlop., 1983), and some verbal skil's
{Garnia, 1974: M Lean & McLean, 1974; Stevens-Long, Schwarz,
& Bliss, 1976; and Guess & Baer, 1973),

Skills taught in a distributed format tend to be functional
whereas about 50" of those skills taught in a massed format are
rated nonfundclional {see Table 2-2). Thus. generalization tends
to be muore successful with functional skills. and functional
shills tend to be related to distributed rather than massed
sexjuenuing.

Three factors within the general issue of functionality seem rele-
vant: | 11 whether the skiil is initistive or receptive in nature, {2}
whether the skill employs cues and/or stimuli already present in
the individual's natural environments, and [3) whether the skill
uses a form of the behavior already within the individual's
repertaite.

Initiative or Receptive Nature of Task

The individual controls where and when to use an initiative
vkill On the other hand. a receptive skill is one that always
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Table 2-1
Breakdows of Gensralisstion Rasulls According

o the Functionality of the Shill
Studics adkiresning Studiss addressing
functional skills nonfunctional
skills

Number of skitis’ 18 10
Studies reparting at
loust some generelization 18 {100%) 9 (80%)
Studies reporting 100%

immediately 14 (786%) a{0%)
Studies repasting 100%
senenlixation sfter
farther training 317 3 (30%)
Studies teporting less than
100% genaratization sven
after further training 115%) & (88%)
Tebin2.2
The Relatioaship Sefwass Fusnctionslity and
Trial Sequencing in the Studies Revivwed

Number Number Percent

of Studies’ Functional Functional

Massed-Serial 13 7 7%
Maszed-Concutrent L 2 0%
Distributod-Serial 1 1 100%
Distributed-Concurrent 8 8 Ho%
Tolal 28 18 4%

1 Thase lnclude only the studiss reviewed which addressed genenalization
using one type of trial sequencing.
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deprands on cues from another individual in order for the
behavior 1o occur appropriately. The majority of skills trained in
a massed-serial and massed-concurrent sequence are receptive
in nature while those skills tsught in a distributed-serial or
distributed-concurrent format tend to be initistive (see Table 2-
3).

Skills which require independence or initiation of a behavior on
the part of the child are characteristically more functional in the
child’s natural eavironmnent, while receptive skills are less
useful in any environment outside of the training situation. For
example, passively responding to an experimenter’s three ques-
tions about cue cards (Clark & Sherman, 1975) requires receptive
skills, while a self-help skill such as washing hands (Zifferblatt,
Burton, Horner, & White, 1977) requires initiative. Overall, skills
requiring initiative on the part of the child generalize more
successfully than receptive skills {(see Table 2-4). However, the
results are not conclusive since the initiative/receptive nature of
the task was not an experimental variable within the studies
reviewed.

Use of Cues and Stimuli within the Natural Envirosment

Coon. ot al. {1981) trained one retarded person to board and ride
a public bus by providing instruction in the classroom and in
public places. The skill did nol successfully generalize until
natural environment training was implemented. Marholin,
OToole, Touchette. Berger. and Doyle {1979) successfully
trained four rotarded people to ride a bus to a specified destina-
tion, order an item, and purchase the item by training in the
«.lassroom, on a bus, and in a shopping center. Generalization on
these skills was successful. Coon et at used a massed-serial
format while Marholin et al. used a distributed-concurrent
format. Thus, successful generalization can not be attributed to
the trial sequencing. Rather, the resuits suggest that generaliza-
tion may have been facilitated by incorporating into training the
t;umhneem. d!spendabh stimuli present in the natural environment
fuc the skill.

Some studies probed fur skill generalization in environments in
which the child did not ardinarily operate (i.e., 8 wooded area
with a stranger, Koegel & Rincover, 1977. Rincover & Koegel,
1975). In these studies, the children ware placed in a nonnatural
setting and asked to perform a nonfunctional task. It is inter-
esting to note that in some cases, a portion of the sample did
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Table -3

Relutivaship between Triad and
Recaptive/ Initiative Neture of the Skill

Number Sturdios Addressing  Studiss Addresaing

of Sudies  Raceptiva Skills Inithutive Skills
Mosaed- Serial s C 1480%) 3 (20%)
Massed.Concurrent 4 3{75%) 1(25%]} -
Distrdbuted - Sevial 1 o{0%} 1 {100%)
Distributed -Concurrent 8 1{12.5%) 7 (87.9%)
Teble 24
Sreakdows of Generalization Rasalts
to the foltiztivwRacaptive Nahare of the Skill

Studies addressing Studies addrossing
mceptive skills initiative skills
Number of studies H ] 12
Percent functionsl S (319%) 12 {100%:])
Studies mporting st 15 (94%} 12 {100%)
leust some genssalizstion
Studies reporting 100% 5 {33%) 8{87T%)
fneranzation immediately
Swudine reporting 100% 3(19';-) T e L A28 .
generalixation sl TN e
further training
Sudses reporting fese than 7 {44%) 1(8%)
100% genavalization aven
afver fusther training
8
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respond as trained. However, the -balmr of an imdividual to
generalize a nonfunctional response such as “head-tapping to a
stranger in the wouds” |s of questionable value in that person's
lifa. '

Another aspect of the Rincover and Koegel study (1975) is that
the children who failed to generalize were furthur trained, and
an attempt was made to discern the variables to which the chil-
dren attended. The subjects who failed to generalize responded
to the therapist raising his hand, the therapist letting go of the
subject’s hand. the initial prompt, and the fumiture placement.
The child.en were overselective, attending to physical move-
ments or objects rather than to the verbal commands or the
people themselves. Thus, when the children were prompted ina

. stsange environment. they called upon past “p“ﬂ"f?;w

their response. These mesults. suggest-thet-natural sfivironment
truining would be advantageous since many relevant rues and
stimuli would be present in both training snd ontraining situa-
tions.

Use of Bebaviors within the Subject’s Repertoire

Using [orms of behavior already within the subject’s repertoire
has implications for generalization. {n a study by Charlop (1983],
three #holalic children generalized while three mute children
did not. Significant to these results is that part of the task was to
echo the experimenter prior to handing the experimenter an
object. Perhaps the use uf a behavior already in the child's reper-
toite facilitated the generalization process. When the child was
not allowed to echo, performance dropped considerably.
(:harlop suggests thai the incorporation of verbal response may
have facilitated acquisition and generalization for the echolalic
« luldren in that they could more actively participate in the task.
The mute children had no such opportunity.

The Purchase Power of the Skill

After funchionality. the next issua which surfaces is the purchase
power of the behaviors, especially when failure to generalize is
reported. Satiation and diminished motivation are factors
related to trial sequencing which seem to impact suctessful
wneralization. A massed sequence requires many highly repeti-
tious trials which might prompt boredom with the task and rein-
forcar situation, whereas a distributed sequence involves less

a7
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repetition and the opportunity to perform other behaviors
between trials.

Satiation

Massed trial sequences require highly repetitious responding by
the children. Reinforcement (food or verbal praise) is most often
offered on a continuous schedule (Rincover & Koegel, 1975) or
on & ratio schedule, usually a variable ratio schedule of 3:1
{Charlop, 1983: Simic & Bucher, 1980). Two to 20 correct trials
were required prior to the generalization probes. Charlop (1983)
as well as Rincover and Koegel {1975) reported less than 100%
generalization. Furthermore, Simic and Bucher (1880) reported
no genetalization even though reinforcement was offered during

. “m[i\z_ntinn probe sessions. Perhaps the children grew tired of

the offemd‘rahlqgggg?ent.

However, massed trial sequences do not always lead to satiation
and problems with generalization. Panyan and Hall (1978)
required two retarded girls to reach criterion or complete 200
trials. Waldo, Guess, and Flanagan {1982) required six correct
responses for each of three receptive labels before moving to
another set. However, movement to another portion of the set
was allowed when criterion was achieved on ons portion.
Indsed, the potential for overlearning and insufficient reward
‘was a-high risk. In both of these studies, generalization did occur
after massed-concurrent trials. but was less successful after
massed-serial trials. Thus. the massed nature of the trials, with
continuous reinforcement did not always lead to satiation.
Rather, another featurs within the trial sequencing must have
been a significant variable in the generalization resuits.

While overleamning may facilitate flusncy {White & Horing,
1980), insufficient payoff risks extinction of the skill. Ability to

the task may not have been represented by performance
if the individual is satiated on the offered consequences. The
law of diminishing returns is likely to be applicable with respect
to the motivational power of a piace of candy to svoke a behavior
when the child has already received many pieces of candy
within a short period of time.

Motivation

An issus related to satiation is the motivation of the individual
to maintain the skill. Some reinforcers may be less susceptible to
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satiation than others and thus maintain the individual’s motiva-
tion to perform the task,

Bdammus?snppl.ad?nmkspﬂndphthd ‘tutanypdr
of responses, the tly more

reinforce the less one"(pm)hshowtha nmup-
tional bebavior of two seversly retarded people could be modi-
fied. Bateman showed that the subjects were willing to perform a
less preferred skill to earn time to perform a desired skill. The
chance to perform a desired skill was a natural consequence of
the subject's behavior and provided sufficient motivation to
complete the less preferred skill.

Although the lass preferred skills ware quite repetitive (winding
balls of wool and plug assembly), as were the preferred activities
(sewing a bathmat and sealing plastic bags), successful general-

ization resulted. While food often seemed to risk satiation, the
opportunity to work on a preferred task maintained motivation
in this case. So, the motivating power of the offsred reinforce-
ment was perhaps mom determinant of successful generaliza-
tion than the sequencing employed.

Another issue refated to motivation is the presence or ahsence of
reinforcement during generalization probes. f generalization
trials are not artificially reinforced and there is no reinforcement
intrinsic to the generalization sefting, generalization trials tend
to promole extinction of the behavior. Koegel and Rincover
(1977) addrassed this issus. They trained six autistic children to
imitate a behuﬂm muxcdeled by a therapist. when provided thh
the verbal cue, “Do this.” Each comect response was conse”
yuated with food. All six children generalized the recaptive
skill. However. witkout reinforcement lbs skill did not transfer
to the generslization setting. A noncontingsnt reinforcement
schedule (NCR) was implemented in further maintenance
probes. The first NCR recovared correct responses by the chil-
dren. Further NCR probes failed to recover correct responding or
resulted in low responding.

Therefore, while failure to generalize was reported in several
siudies. the reported data indicate that generalization may have
initially occurred but was extinquished for lack of reinforte-
ment. indeed, if there is no positive consequencs for a behavior
in the natural environment, the behavior may not generalize or
maintain.
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The Environmental Relevance of the Skill

it was hypothesized that the axtent to which the training stimuli
resembied stimuli in the natural environment was indicative of
generalization success or failure. Thus, a skill taught in a natucal
envircnment would generalize more successfully in a natural
environment {e.g.. domestic, vocational, community] than s skill
trained in a contrived environment {e.8.. therapy. school). Stokes
and Baer (1977) suggested that, when training for generalization,
the trainer ""use stimuli that are likely to be found in the general-
ization setting in the training setting as well” {p. 364). In consid-
eration of this issue, the studies were reviewed in terms of the
impact of the types of environments {natural and contrived} in
which training and generaliz.tion probes occurred. .

The above hypothesis was not fully supported by the studies
reviewed (see Table 2-5). The similarity batween the training
environment and the generalization environment, in and of
itself, was not found to be a major factor in generalization
results. However, the studies did not thoroughly test this
hypothesis for the following reasons:

{1) The sample size was small {e.g., only one study examined
tratring in a natural environment only and probed in a
contrived).

{2;Enviroimental variables within ihe studies were not
necessarily con'mlled.

Since the results of the studies reviewed neither proved or
dist!simed Stokes and Baer’s position. two specific factors
within the area of environmental relevance, discrimination of
stimuli and independence, were examined.

Discrimination of Stimuli

To meet the demands of change, a child needs the ability to
select ralevant stimuli from his environment. Here, sequencing
during training geinad .slevance. t was hypothesized that
increased opportunities tc make appropriate discriminations
would facilitate generalization. Schroeder and Baer {1972) hypo-
thesized that there was a greater opportunily to compare in
conpcurrent training than i serial taining. In serial training, the
subject made one response repetitiously to a fairly constant stim-
ulus or set of stimuli. On the other hand. in concurrent training,
several items are trained simultaneously, thus the individual
must attend to the discriminating features of each task.
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Three of the reviewed studies specifically compared serial and
concurrent training and related these sequences to generaliza-
tion results {Panyan & Hall, 1978; Schroeder & Baser, 1872:
Waldo, Guess, & Flanagan, 1982). In all cases, concurrent
training proved to be superior to serial training in facilitating
generalization.

However, concurrent versus serial training may not have heen
the only variable influencing the discrimination of stimuli. For
example, Lovaas, Koegel, Simmons, and Long (1873) examined
generalization across stimulf with 20 autistic children in
behavior therapy. Imitative languags, meaningful speech, and
social and self-help skills were trained concurrently. These
hehaviors were trained as altematives to inappropriate behav-
iors {self-stimulation and echolali). “To assess generalization,
the children were chserved in & room separste from, and not
associated with. the training situation and in the compeny of an
unfamiliar aduit. The room was equipped with toys (wagon,
paper and crayons, a bobo dall, etc.)” {p. 139). The child's
behavior in the new setting with the new stimuli wes observed.
In addition, the child's behavior at home was observed. When
the children stayed home with their parents who had leamned the
techniques. they generalized the bshavior to that sefting
However. the children who returned to a state hospital did not
generalize to that setting

Though generalization occurmed in some cases, the reason for the
occurrence was not clear. Lovaas, o1 al. {1973) attributed the
generalization success to the varied stimull; howsver, another
interpretation is that parent training facilitated generalization.

Independence

It was hypothesized that those skills which allowed a step
toward independence in a netural environment * would
gensralize more successfully than skills which lsft the subject
dependent on others in the environment. Performance of a skill
was considered independent if a subject could perform or main-
tain the skill after instructional support was withdrawn. Self-
direction and self-initiation were two qualities considered repre-
sentative of independent behavior. - .

A distributed sequence was found to be used with behaviors

leading to independsnt functioning more often than a massed
one. Distributed ssquences tended to involve a set of responses
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sach naturally cued by the us response. For example,
Macholin et al. {1979) trained four retarded subjects to ride a bus
tu a fast-focd restuurant. order food items, and pay for the items.
The subjects successfully acquired these skills and generalized
them to a new setting. The subjucts wers respunsible for their
nwn behavior and independent of trainers. These skills allowed
the subjects to operate independently in their natural environ-

ment.

In contrast. many skills taught in a massed smuence left the
subject dependent upon another person. Clark and Sherman
{1875) trained three children ic respond to guestions about
pittures. The child did not successfully generalize these skills to
new items. Performance of thix skill weas dependent upon
presentation of cards and questioning by an experimenter. If was
not until after additional discrimination training that the chil-
dren generalized the skill. Even so. the skill could not be
perfurmed independently.

Conclusion

The nature of the task, the environment, and the task's impact
are: fuctors which influence skill generalization as much, if not
more, than the scheduling of the trials. Futhermore, this review
of the literature found that the term “skill generalization” is
usedd nehulously, is difficult to defive. and is difflcult to train -
" aiitd measure.

Generalization 1s atfected by deviation from the natural cues and
consetjuences present in the environment. It is important for a
whill 1o be nevessary ia o natural envirnnment. So, generalization
seemns tu be affected by time, setting, people, and the nature of
the behavior. Stokes and Basr {1977) state: “Perhaps the maost
dependable of all generalization programming mechanisms is...
the trapsfer of behavioral contrml from the teacher-experimenter
to stable. natural coniingencies that can ba trusted to operate in
the snvironment to which the subject will return. or already
ogoupies’ {p. 354}

Certain trial sequencing formats tend to contain factors which
influrnice the ability to generalize. However, across-the-board
1onclusions sbout any specific format could notvbe drawn
without considetation of trial sequance characteristics. Some of
the best predictors of success are whether the skills taught are
tunitional, whether they allow for sell-initiation and indepen-
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dence, and whether they am reinforced in a natural context:
From the studies, it was noted that distributed sequences tend to
have features important in promoting generalization. Indeed, ft
may be argued that trial sequencing itself does not w.dect general-
ization, but rather that the typs of skill trained should determine
both the type of trial sequencing used and the generalization
resuits. In the current literature, the impact of trial uqueu:ing
upon generalization is not an issue easily separable from -
perhaps more significant, extra-sequence influences.
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~ GENERALIZATION: A REVIEW OF

CURRENT RESEARCH
Kathleen A. Liberty

Whmsmm.mm.m!hﬂdmmm.w
prompts change. students often to display acquired behav-
lors. This failure to perform under circumstances which differ
{rom treining has boen called a fallure to geseralize, and consti

programs, Consequently,

identifying practical solutions to the problem. Much of the
current research effort in generalization is directed at modifying
the training environment and/or instructional procedures to
facilitate generalization. Ancther approach is to teach the handi-
mppdmhmnnd&cvmﬁsﬂdmwa&d
genesalization. In most training situations, antecedewts (cuss
and prompts) and consequences {8.8.. reinforcers) are controlled
WW.MM.MMWMKMMWG
persun can control those variables herself. the differences
between settings may be minimized. and generalization facili-
tated. Self-control techniquss, in which the individual controls
these variables. offer hope for facilitating generalization.

The three most common self-control techniques inclitle self-
instruction {control of antecedents), self-reinforcement, and self-
monitoring. Self-monitoring may be defined as the act of
tounting or otherwise registering ovartly the occurrence of the
target bebavior. The act of self-monitoring implies that the indi-
vidual perform au ohservable behavior which functionally
identifies the completion {or initistion) of a particular behavior.
Such signaling is an integral component of antecedent and
cunsequent contro! as well, since self-instruction implies that
the individual determine when one behavior has besn
cmpphhdandanotheriebbainiﬂatad.andsimwﬂm-
forcement implies . that the individual determine when a
behavior has been completed {Kexdin, 1980). Therefore, the
understanding end examination of self-monitoring is an essen-
tial step in the study of self-control.
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The Act of Self-Monitoring

Seif-monitoring invoives (at a minimum) two overt behaviors:
the target behavior (i.e., the behavior that is self-monitored) and
the act of self-monitoring itself. While there is obvious interest
in the effects of self-monitoring on the target behavior, the act of
self-monitoring itselil has not been systematically investi-
sted(Brigham, 1978). .

One important set of questions revolves around the instrumenta-
‘tion of seli-monitoring. Self-monitoring behaviors that have
been utilized by subjects in studies include: marking tallies on a
piece of paper with a pencil {Jackson & Martin, in press; Broden,
Hall. & Mitts, 1971: Gottman & McFall, 1972: Nelson, Lipinski, &
Black. 1978; Zegiob, Klukas, & Junginger, 1978); coloring squares
on a piece of paper (Nelson, Hay, Devany, & Koslow-Green,
1980); pushing a biitton on a computer {Brodsky. Lspage,
Quiring. & Zeller, 1970; Epstein, Webster, & Millsr, 1975);
crossing off numbers on a form (Hayes & Cavior, 1980); pressing
a telegraph key {Hayes & Nelson, 1983); markinga“+ " ora""—"
in squares on a form (Horner & Brigham, 1979); marking off
squares on s form {Lipinski & Nalson, 1974); actuating a wrist
counter {Ollendick. 1981); and actuating a hand-held
counter {Willis & Nelson, 1982). Unfortunately, investigations of
the relationship between the form of self-monitoring and
changes in the target behavior, the form of self-monitoriog and
the speed of training, the form of self-monitoring and the relia-
bility of self-monitoring. and the form of self-monitoring and the
maintenance of self-monitoring have not been reported.

Another aspect of the act of self-monitoring that is of importance
is the timing of self-monitoring {e.g., after each behaviar, before
aach behavior, after several behaviors, during en interval of
responding). Although timing may influence the effect of self-
monitoring {Nslson & Hayes, 1981; Nelson et al., 1880; Albion,
1983), it is often neglacted in experimental reports.

Anothar important variable, relating both to the act of self-moni-
toring and its effects on the target behavior is the reliability of
self-monitoring. Unfortunately, many investigators fail to report
reliability. When it is inchuded, seliability is reported as a
Pearson product moment correlation, which indicates reliability
of scores in terms of level changss, but does pot estimate actual
accuracy. For example. self-monitoring of 1, 2, and 3 would
carrelate perfectly {r=1.0) with an observer’s scores of 10, 20.
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and 30, while accuracy calculated by traditional relisbility esti-
mate formulas {e.g., egreements + agreements + disagreements
x 100) would be 10%. In addition, reliabilities are p.esented as
means across sessions and/or across subjects; such data do not
demonstrate how reliabilities may fuctuate, and make direct
wmpaﬂmdlbedaymdaychmmhdhnﬂm
accuracy and the effects of self-monitoring impossible to deter-
mine. ’

The reliability of subjects has ranged from —-.08 and .17 (Hayes
& Cavior, 1980), to .52 and .86 (Lipinski & Nelson, 1876), to .50
and .95 {(Willis & Nelson, 1982). In a series of studies, Nelson,
Hay. Devany, and Koslow-Green (1990} reported reliabilities {as
Peumpmdudmmncnlmm!aﬁm)n@ngﬁom.ﬂﬂo.mfw

age

propriate verbalizations. Reliability for bandicapped subjects
hubmnmpoﬂedu&ﬂ%mdsm(ﬂorm&m. 1979)
and 46 to 99% {Jackson & Martin, in press). In s;ae studies,
however, investigators have reported that subjects who had been
trained to self-monitor were not observed to do so after training
ceased {Broden, Hall, & Mitts, 1871; Seymour & Stokes, 1976:
Gottman & McFall, 1972 Zegiob, Klukas, & Junginer, 1978;
James, 1981).

Accuracy of self-monitoring may be improved by both notifying
subjects that reliability will be checked {Hayes & Hom, 1982)
and bv reinforing accuracy {e.g. Turkewitz, O'leary. &
Ironsmith, 1975: Fixen, Phillips, & Wolfe, 1972; Risley & Hart,
1968). Unfortunately. specific pusitive reinforcement for self-
munitoring may confound examination of changes in target
behavior (e.g.. Epstein, Webster, & Miller, 1975; Epstein, Miller,
& Webster, 1976). reduce the probability of the generalization of
self-munitoring itself (Stokes & Basr, 1977), and/or establish self-
monitoring as a behavior which eompetes with the target
behavior {Epstein. Websmw. 1975). In addition to ques-
tions on the relstionship between effects on target behaviars and
self-monitoring setiability. the issue is of concern becauss the
reliability.-of self-monitoring is one messurable aspect of the
sucress of self-monitoring training. If, as proposed, self-moni-
toring is to be used to promote cross-setting skill generalization.
it is to ba expected that self-monitoring will be trained. System-
atic evaluation of the success of training methods will involve
measures of the accuracy of self-monitoring itself.
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Another focus of concern in studying self-monitoring is hiaw
researchers

subjects were trained to self-monitor. Most ofien,

have used a combination of verbal directions, demonstrations,
practice opportunities, reinforcement. and srror correction
procedures ‘o teach self-monitoring. and training is usually
conducted in a single session (Gardener, Clees, & Cole. 1983;
tiaves & Nelson, 1983; Lipinski & Nelson, 1974: Matson &
Earnhart, 1981). Often experimenters report that additional
prompting. feedback. and reinforcement are required to estab-
lish or maintain relishie self-monitoring of the target behavior
following training or in other settings {e.g.. Ollendick. 1981).
Unfortunately, experimental data on the acquisition. mastery.
maintenance, and generalization of the act of self-monitoring are
not presented in the expérimental literature. Therefore, ques-
tions as to how to train the act of self-monitoring to produce reli-
able self-monitoring. which itself maintains, and which general-
fzes across settings {and/or across target behaviors), remain
unexplored.

‘The Impact of Self-Monitoring on Target Behaviors

Self-monitoring was originally introduced into the research
literature as a data collection mechanism, and was used in |
experiments where the targst behavior was of a private nature
(@.8.. marital fights). or where external observers were cbtrusive,
or when long periods of data collection were required. However,
researchers quickly noted that self-monitoring itself produced
changes in the target behavior, and self-monitoring became a
therapeutic intervention strategy {Kazdin, 1974; Kazdin. 1980).
The majority of studies in the area of self-monitoring have been
diracted at: {1) the effects of self-monitoring {as an intervention
strategy) on a target behavior {e.8.. Zohn & Bomstein. 1980:
Hormer & Brigham, 1979); {2) the impact of different variables on

. the effects produced by self-monitoring (e.g.. Kazdin, 1974:

Nelson. Hay. Devany. & Koslow-Green, 1980); and (3) a compar-
ison of the effects of self-monitoring with other interventions
{e .. Jackson & Martin, in press; Hanel & Martin, 1988; Rosen-
baum & Drabman, 1979).

in general, when self-monitoring is used as an intervention
sirategy, it has resulted in increases when the targst behavior
was defined as “positive” and an increase was a therapeutic
goal, and in decreases when the behavior was defined as “'nega-
tive.” However, such effects have ot been shown consistently.
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Many variahles which might affect the degree of effect self-mopi-
mNMMtMWWWMWMsMN(Eh#&
Horn. 1982, present a review of the literature in the area). impor-
tant issues include:

{1 The direction of change desired for the target behavior.
In some studies. behaviors with a postive valence
{increase desired) show more effects than behaviors
with a negative valence {Willis & Nelson, 1982).
However. behaviors with a negative valence show
higher levels of self-monitoring reliability. In general,
behaviors with higher response strength and “social
sensitivity” show greater effects (Hayes & Horn, 1982).

{21  Overt or covert cbservations of subiects engaged in self-
monitoring. Overt obsarvations producs more accurate
self-monitoring and may produce increased effects over
covert ubservation {Lipinski & Nelson, 1474).

{31 Reliability of self-monitoring has not been associated
with effects ubtained: The relationship between accu-
rate self-monitoring and changes in the target behavior
are st established (Rosenbaum & Drabman. 1979:
references).

Th. sffect of self-monitoring on target behaviors has been
0 apared with other interventions. but it is usually applied
in t ombin-tion with vither self-reinforcemant or seif-icstruc-
tiun (Kazdin, 1980). In general. self-control techniques have
been as effective as externally-controlled interventions in
char ging behavior {Rosenbaum & Drabman, 1979, present a
review of the literature in this area).

An exsamination of the methodology of many studies indi-
cates that the training provided in self-monitoring mav
confound examination of effects on the target behavior
{Albion. 1983; Nelson & Hayes, 1981: Kazdin, 1980). For
example. in some studies the subject is not told which
hehavior i+ the target unti} baseline data have been callected,
and then training in self-monitoring includes statements as to
the desirsbility of changing the behavior in a certain direction
{ng. Rosine & Martin, in press; Hayes & Nelson, 1983
GCardner. Clees. & Cole. 1983). Subsequent changes in the
target behavior may then be the result either of the self-moni-
toring or of the goal statements during training {Albion,
1u83}. .

Another confounding variable is present when the subject is
reinforted by the experimenter for self-monitoring (6.8..
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Fixen, Phillips. & Woll, 1972;: Goyos, Michael, & Martin,
1979: Matson & Earnhart, 1981; Shapiro & Klein, 1980); the
reinforcement is then an additional consequence for
performing the behavior (since self-monitoring follows the
behavior). Any increase in behavior, thersfore, may be a -
result of the “extra” experimenter-delivered reinforcement
and not just self-monitoring (Epstein, Webster. & Miller,
1975; Zegiob, Klukas, & junginger, 1978; Goyos, et al. 1978;
Albion, 1983). Other possible confounding factors include
very short experimental phases {a.g.. 20 minutes). failure to
repaort reliability, and vague procedural descriptions {Albion,
1953). Despite these problems, however, self-monitoring does
mmn‘; to produce changes in the behavior which is sell-moni-
tored.

Three major theoretical explanations for effects of self-moni-
toring on target behaviors have been developed:

{11  Self-monitoring provides a feedback loop: the indi-
vidual observes and records changes in her own
behuvior and then adjusts the target behavior
{Kanfer, 1870).

{2) Self-monitoring acts to clarify the relationship
between the behavior and its consequences;
behavior changs is the result of the increasing corre-
spondence (for the behaver) of the m!atkuuhjp
{Rachlin, 1974).

{3) The cvents surrounding the initial and continuing
use of sell-monitoring (e.g.. training procedurss,
materials used to self-monitor) function as stimali
which cus environmental consequences, and those
consequences result in changes in the target
behavior {Nelson & Hayss, 1981).

Howaver, until additional carefully designed studies accummu-
late, these explanations must remain theamstical.

if self-monitoring is to be used to facilitate cross-setting general-
ization of the target skill, the impect of self-monitoring on
changes in the target behavior are of import. Far more critical,
howover, is the valus of self-monitoring in maintaining and
extending behavior changes established in more traditional
msthods, For example. a {target) behavior may be acquired and
mastered through traditional externally-controlled instructional
techniques; self-control skills may then be taught to the student
to maintain treatment gains or to skill genaralization. in
such cases, the crucial issue is the value of self-monitoring for
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maintaining treatment gains during post-treatment periods in
nontraining settings.

Recently, investigators have expanded the study of self-moni-
toring to include the use of self-monitoring to maintain targel
behaviors and to facilitate cross-setting genevalization. Drabman,
Spitalivk. & ()'Leary {1973) taught a combination of sslf-control
skills {including self-monitoring) to a group of disruptive chil-
dren in an elementary school. The ssif-control skills produced
maintenance of gains in the target behavior and generalized to
other periods of the school day. In a replication, Turkewitz,
()'Leury, & Ironsmith {1975) produced similar results, but failed
to show cross-setting generalization. Holman & Baer (1979)
taught six children to count pages of academic work in writing
and math. Effects of self-monitoring were measured both during
the individual experimental sessions and in the children’s
regular classroom {vross-setting generalization). Following base-
line. the children were taught to count each page completed by
maoving a bead on a wrist bracelet. A goal was established for the
number of pises to be worked, and a white bead inserted on the
aunter by the experimenter. The child was directed to try to get
to the white bead. During the self-monitoring phases, the child
vas praised for seff-monitoring. both in the 1:1 situation and in
the classroom. and for resching the goal lie.. the white bead).
Similar goal setting and reinfur.ement were not present in hase-
line. so measurement of the sffects of self-monitoring on the
target behaviors (i.e.. on task, off task, and disruptive behaviors)
was 1onfounded. although the authors reported changes in the
desired directions in both the experimental and the classroom
settings. The act of self-monitoring transferred to the classtoom
ti.e.. meneralized). with high levels of accurany {reliability of sit-
monitoring during the study was 90% or better).

Stokes and Baer {1477) have reported that one method of facili-
tating weneralization is to establish 4 response that generates a
stimulus that will oceur in both training and nountraining situa- -
tions |~ mediate generalization”). Holman & Baer (1979) suggest
that the cross-setting transfer of effects on the target behaviors
was mediated by “the discriminative properties of the bracelet
{i & . counter]. which served to ramind subjects (1) to work. (2] 1o
complete a certain amount of work, {11 to measure ORROINE PrOg-
ress. and (4] finally 1o seek reinforcement from the teacher for
having done so” (p. 442). Holman and Baer (1977) conducted
two follow-up measures, for months 2-5 and months 7-10
following the contlusion of the study. and self-maonituring was
durable throughout, although some of the gains made in target
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behaviors were not maintained. Increasing attention to self-
manitoring itself may be o fundction of the promise of self-moni-
toring and other self-control skills for promoting cross-setting
skill generalization (Kazdin, 1980: Holman & Beer. 1979: Baer.
Holman, Stokes, Fowler, & Rowbury. 1881; Turkewitz, O'Lesry,
& lronsmith, 1975; Kurtz & Neiswaorth, 1976). Further studies of
the use of self-monitoring to maintain and generalize skilled
hehaviors may help to identify not only the effects of such self.
vontrol training, but also the durability and means of any gains.
Such questions are of immediate importance and value in any
evaluation of the potential of self-control techniques for
promating skill generalization.

~ Self-Monitoring by
Severely Handicapped Individuals

Severaly handicappec subjects have rarely participated in inves-
tigutions of self-monitoring, although self-monitoring has been
used as an intervention agent in studies with moderately and
mildly retarded subjects {e.g.. Gardner, Clees, & Cole, 1983;
Nelson, Lipinski. & Black, 1976; Zohn & Bornstein, 1980; Zegioh
et al.. 1983; Shapiro & Klein, 1980). The effecis of self-moni-
toring as an intervention egent with mildly and moderately
retarded workers have replicated results with nonhandicapped
subjects. Unfortunately, confounding effects of externally-
controlled reinforcement and traihing proceduces, as well as
procedural questions of training, instrumentation, and relia-
hilitv of self-monitoring, limit the applicability of such studies
to questions of major importance in the study of self-monitoring
as 4 method of facilitating skill gener: lization.

In additiun, studies have failed to document the reliability of
self-monitoring, the efficiency of the training methods used, and
whether the act of self-monitoring itself has maintained or
generalized. Although the act of self-monitoring itself may be
trewted like other behaviors trained, specific problems in the
method of training used may not unly confound effects of self-
mumitoring on target behaviors {e.g., if self-monitoring is rein-
forced), but inhibit generalization and maintenance of self-moni-
toring with other bshaviors. In sddition. the act of sslf-moni-
toring <an nol be trained in isolation. The subject must be
traned 10 count something. If the target skill is also being
instructeq or intervened on. instruction in self-monitoring may
interrupt  that process. Using traditional instructional
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procedures for both behaviors may then result in contusion, or
in problems with both the target behavior and the instructed
response of self-momtonag. Finally, specific studies relating to
the use of self-munitoring to facilitate cruss-setting generaliza-
tiun of target skills have not been reported. The promise of self
tuntrol strategies for facilitating generalization makes it neces-
«ary to investigate with greater precision how to most effectively
train self-monitoring. the maintenance of self-monitoring, and
the trunsfer of self-monitoring across settings and acruss behav-
iors. a5 well as 1o cuntinue to study the effect of self-monitoring
on behavior and the transfer of those etfects to other settings.

A series of studies has been conducted to probe specific ques-
hons relating o the use of self-monitoring to facilitate skill
generalization with severely  handicapped individuals (see
Liberty & Paeth, 1981a: Liberty & Paeth, 1983h: Liberty. 1983).

The purpose of the tirst study was to examine the acquisition of
self-imomtoring by a severely handicapped student through an
moidate e tranung procedure, which  eliminated the
confounding effects of other training provedures while permit-
ting sunple integration into onguing instruction. Measures of the
independent use of self-monitoring and the reliability of self-
monturing were psd as indices of & quisition. In addition, the
etten ts of seit-monttoring on the target behavior were examined.

The subpn ! was 149 vears and five months old. He attended a
s ondary program tor severely handicapped vouth. lucated in a
pitedic high school. The experimental design consisted of a hase-
Line phase. two traming phases, and 4 contingency change
phese The basehine prinided a measure of the rate of production
iIn the subpedct During the training phases. the subject was taught
o at tuate o counter placed o the table next to his work. The
travmng  poocedure consisted of interrupting work  (which
dofaved remtforn ement avatlable for work) for nonactuation of
the sounter. which was then prompted by gestures (no verbal
Jites tiias givend. Delay of reinfortement was avoided by sell-
mongtoring. No sprs ific reinforcement for self-monitoring was
pronuded In the smvond traunng phase. the subject wore the
coaunter an fus wrist i the last phase. a general contingeney for
behavior was introduced.

The avoulance training procedure produced rapid acceleration
of uoprompted and very reliable seff-monitoring.  Self-moni-
tormg el was  positively reinforced.  presumably by the
sudible « hok of the counter and the display mll-over. Self-moni-
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turing produced changes in the target behavior {rate of produc-
tion] indicating that self-monitoring acted as a (self-controlled)
pusitive reinforcer sufficient to maintain performance of the
target behavior. A similar effect was shown by Nelson st al.
{1980), who found that first and fourth graders recorded higher
frequencies of the target behavior when the behavior of self-
monitoring was coloring squares with a crayon. The authors
speculated that the subjects engeged in higher frequencies of the
turget behavior in ordar to color squares {self-monitoring), and
colored “extra” squares as well. Holman and Baer {1979) also
found that subjects prompted teachers to praise them for self-
monitoring when they reached the whlte‘bmd.

Investigators feporting studies in which®self-monitoring alone
produced i 3 in target behaviors have speculated that
such increases ::yboauﬁbnmdtnll)ﬁwmmmnﬂhcmmim.
{2) additional, externally-controlled, reinforcement for self-
monitoring, {3) motivational . properties «{ self-monitoring
produred by covest self-evaluation, or {4) that all of the events
surrounding the act of self-monitoring and training in self-moni-
toring function as stimuli that cue envionmental consequences
that, in turn, effect behavior change (Neison & Haves, 1981). In
the current study. the trning procedures for self-mon:itoring
excluded any statements about desired changes iu ihe target
behavior and avoided any additional externally-controlled rein-
forcement. It is also unlikely that the subject, who was unable to
count ar recognize numerals, engaged in covert comparisons of
the numeral counter displays from session to session [self-evalu-
gtion). As an alternative, it may be hypothesized that the
behavior of pushing the counter, accompanied by an audible
“efick” and a changing display, acted to reinforce not only the
behavior of self-monitoring. but the target behavior as well.

The purposes of the second study were to:

{1} Examine the maintenance of self-monitoring skills.

{2} Determine if self-monitoring generalized within stim-
ulus classes and across responses. and if s0, the extent
and naturs of such generalization.

{4}  Examine the gifect of self-monitoring on the target
behaviors,

The same subject participated. The first study had concluded
343 days prior to the start of this study; during the intervening
period, the sulject had not worked on production or self-moni-
tored
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This study incorporated a multiple baseline design across two
twhaviors. one perfurmed in the classroom (production) and ane
i cafeteria work setting {assembly of sack lunches). The
phases for production were Baseline 1. Self-monitoring 1, Base-
line 1. and Self-monitoring [ The phases for bagging sack
lunches were Baseline 1. Opportunity to self-monitor {intro-
din #il simultaneously with Self-monitoring | of production),
Train to self-monitor. and Baseline Il

Production did not maintain at a commensurate level during the
443 intervening days. Self-munitoring did, howsver, maintain at
high levels of reliability and independence. Production was
unsequatad by instructor-controlled relnforcemnent. while self-
monitoring was consequated by subject-controlled reinforce-
ment {counter lick and display roll-over). Behaviors that are
cunsequated by self-coutrolled reinforcement are more resistant
to exhinction than are behaviors consequated by externally-
contrulled reinforcement (Weiner & Dubanoski. 1973), and
perhaps that is why self-monitoring maintained at higher levels
thans did production.

The subjett did not actuate the counter. even when he had the
opportumty 1o do so. and therefore training in self-monitoring
was introduced. and Mo urate self-monitoring acquired in four
westons. The independent and  reliable self-monitoring of
prodduction did not transfer to self-monitoring of bagging. In this
dudy. the two hehaviors were not of the same response class,
and were performed under conditions (e.g.. supervision, stim-
ulus matesials. setting. time of dav) totally unlike one snather.
‘Transfer mmav have occurmed if the settings were more alike: for
example. if the subject had connted bags in his classroom. with
the sitne supervisor present.

However. wearing the wrist counter (but not actuating it)
produced an increass in bagying rate that was of practical signifi-
Lance 1 the subject Hirom 6% to 67.5% of normal. with a high
rate of 114% ¢ the norinal rate), and high rates continued as self-
munitoring was trained. Once the opportunity to salf-munitor
was removed from production. bagging rate drupped. When the
oppodumty o selb-monitor bagging was withdrawn, bagging
hegan decelerating, »

Simtlar «ifects have been reported in other studies {Broden, et
al . 1971, Gottman & MoFall, 1972 Zegiob, et al., 1978). There
ot soveral hypotheses for the effects of self-monitoring when
the st of selt-monitoring is itself not observed. The wrist
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counter could serve as an S for faster work, or it may act as 8
reinforcer by mediating differences between settings. Stokes and
Beer {1977) have repurted that one method of facilitating
generalization is to establish a response (in this study, seif-moni-
toring). that generates a stimulus {the counter) that will occur in '
both training and nontraining settings. In the present study,
externally-contni!led reinforcement was more frequent during
production (V1 1.5 vs. VI 5°) and any self-controlled reinforce-
ment exerted by the act of self-monitoring was also more
frequent during production, since pages were finished more
quickly than sacks. These data support the use of self-moni-
toring to mediate cross-seiting generslization. The counter,
which was worn during more frequent reinforcement (during
uction), may have acquired generelized reinforcing proper-
ties that mediated generalization of faster work rates across
settings which differed in reinforcement schedules. :

The purpose of the third study was 10 extend and replicate
results with different behaviors and with a different subject.
Specific issues axamined included:

{1}  The effects of wearing a wrist counter on two behaviors,
one instructed and the other uninstructed, prior to any
truining in the use of a counter, and whether sffects
produced in the treining setting would transfer to the
probe setting. '

{2) The effects on the instructed and uninstructed behav-
furs of tralning self-monitoring of the instructed
behavior. in both the training setting and the probe
sefting.

{3) Whether seil-monitoring would transfer from the
behavior on which it was trained (i.e., the instructed
behavior) to another bebavior {i.e.. the un...structed
behavior).

{44 Whether self-monitoring would transfer trom the
setting in which it was trained to the probe setting,

The subject of this study was an eleven-year old girl {1.Q)., 30).
attending a special school for handicapped children. The
subject's regular classroom served as the training sefting. From
one to four times per week, the subject attended another class-
roara in the school for thirty minutes each time. This classroom
served as the probe setting. Two target behaviors were measured
in both settings: two-word responses to questicns, and two-word
imtiations. Two-word responses were diffarentially reinforced
in the training setting on a fixed ratio of 1: wile in the probe
setling, they were reinforced on a varisble schedule of about 1 to
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8. two-word initistions were reinforced at approximately the
same ratio (VR 3} in bath settings.

setting generalization of two-word answers from 18% to 48%:;
performance deteriorated quickly once the oppertunity to seif-
manitor in the probe setting was withdrawn. Self-monitoring
did not affect cross-setting performance of two-word initiations.
Preliminary analyses of the results suggest that ssif-moaitoring
successfuily mediated the differences in betwesn
prube and training setting: when there were no differences, self-
monitoriog did not affect performance. Further, the effect is
directly linked to the seif-mopitoring training. during which the
counter acquired discriminative tas, which functioned as
solf-controlled reinforcement in the probe setting.

The results of these studies suggest first that seif-monitoring may
affect & chauge in a target behavior in the training setting. under
some circumstances, with seversly handicapped subjects.
Effects are not dependent on the accurecy of self-monitoring.
These dsta support the findings with mildly and nonhendi-
capped subjects. These studies also indicate that the avoidance
training procedure can produce rapid acguisition of accurste
sell-monitoring. which is maintained. and which can generalize
within response classes, but not across response classes, and
which can generalize across settings. Third. these studies
support the use of self-monitaring to mediate skill gener-lization
when the reinforcement contingenciss differ across settings.
Although these studies are limited to two subjects, results are
similar to thuse reported with other groups of subjects, but
sxpand especially on the information on the use of self-moni-
toring to facilitate skill generalization.. Future research with
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additional severely hendicapped subjects will be conducted to
tast the results and hypotheses.
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