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Introduction to Literature Review
Chapter 1
Mark Wolery, Patricia Munson Doyle, Melinda Jones Ault, and David L. Gast

Many issues in the education of students with moderate and severe
handicapping conditions are interesting and demand research attertiom.
Examples include service delivery models, assessment and placemeat procedures,
control of inappropriste social behaviors, acceptance of the population in the
community, family {involvement, and personnel preparation and development.
Another critical issue 1is instruction. The Comparison of Instructional
Strategies (CIS) research project is designed to investigate issues related to
instruction. CIS is a project funded by the Field Initiated Research Program
of the Office of Special Education and Rehabilitation Services of the United
States Department of Education to the Department of Special Education of the
University of Kentucky. The CIS Project has three primary objectives:

1. To conduct a thorough review of the applied research literature that will
result in a written product describing the instructional procedures that
have deen used in teaching students with moderate and severe retardation
in applied settings.

2. To conduct and report on twelve investigations (four per year) using the
selected instructional procedures (progressive time delay, constant tiwe
delay, mand-model procedure, system of least prompts) that result in
reconmendations concerning the relative effectiveness and efficiency
(i.e., sessions, trials, and errors to criterion, and dire~* instruction
time) of these prucadures in teaching functional skills to preschool and
elezentary age students with moderate and severe retardation.

3. To develop and field test four modules/manuals that (a) describe the four
instructional procedures (progressive time delay, constant time delay,
mand=model procedure, system of least prompts), and (b) provide
recommendations for the use of these procedures based on the results of
the proposed investigations.

This product is an outcome of the first CIS objective. It was completed

during the first year of Project CIS.
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Purpose of Literature Review

This document descrides what is currently known in the special education
literature about instructional strategies used with students who have moderate
and severe handicapping conditions. Researchers and teacher—trainers were
targeted as the primary readers; practitioners were targeted to a lessor
degree. The purpose of the document is twofold: (1) to assist researchers,
teacher trainers, and practitiomers in placing their own research and
practices in the context of what is known sbout instructional strategies, and
(2) to stimulate further research comparing the various procedures.

Description of the Review

The articles reviewed for this document addressed instructional
strategies, primarily those used with subjects whose handicaps were moderate
to severe handicaps. A strategy {s defined as a replicable, systematized
approach for providing {nstruction that addresses dboth antecedent and
consequent events. The review focuses on instructional precedures, that is,
how to teach. It does not, however, focus on manipulation of isolated
instructional variables that are common across strategies. For example, the
importance of manipulating reinforcement contingencies to facilitate attending
during instruction is recognized, but this issue {s not addressed because it
is not unique to any given instructional strategy. Primary attention is given
to acquisition of responses, although maintenance and generaligation of
responses are discussed. The review is 1imited, in large part, to studies
that occurred since 1975, appeared in the professional literature, targeted
students with moderate to severe handicaps, and addressed socially important

behaviors.
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Methods Used in Conducting the Review

The literature review progressed through six distinct stages. First, the
limits of the review were defined. This step involved identifying
professional journals that were likely to include reports of research related
to teaching students with moderate and severe handicaps. These journals
included:

American Journal of Mental Retardation,

Analysis and Intervention in Developmental Disabilities,
Applied Research in Mental Retardation,

Behavior Research of Severe Developmental Disabilities,

Education and Training of the Mentally Retarded,

Educatinon and Treatment of Children,

Journal of Agglied Behavior Analysis,

Journal of Autism and Developmental Disorders,

Journal of the Association for Persons with Severe Handicaps, and
Mental Retardation.
The parameters of the review also were specified and included: (a) all
journal issues from 1975 until early 1986, (b) all articles addressing

instruction of sudbjects with moderate or severe handicaps (age of the subjects

and setting were not issues), and (c) only articles that were conducterd in
applied settings or addressed applied behaviors/problems.

Second, each article from the identified literature was screened using a
form developed by the project personnel (this for is available from the
authors). Definitions of each item on the form are available from the
authors. The completed forms were then categorized by instructional strategy.

Although specific strategies (e.g., progressive time delay and the system of

5
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least prompts) were identified a priori, some categories of strategies were
added, modified, or deleted as the articles were analyzed. These nine
categories emerged from the literature: (a) error correction, (b) antecedent
prompt and test, (c) antecedent prompt and fade, (d) most-to~least prompting,
(e) system of least prompts, (f) constant time delay, (g) progressive time
delay, (h) naturalistic teaching, and (i) stimulus wodifications. An
additional category included comparison studies where two or more of the above
procedures were compared directly. Articles were placed into ri.ese categories
based on the similarities of experimenter behavior across articles. Thus,
categorization occurred on the basis of the described procedures rather than
on the labels applied by suthors. In many cases, experimenters used identical
procedures but labeled them differently.

Third, each article was anai}zed. The specific variasbles analyzed
depended upon the rtrategy being reviewed; however, in all cases, the
population, behaviors, antecedent events, consequent events, effectiveness,
efficiency, maintenance, and generalization were addressed. The analysis for
each category of the instructional strategies occurred separately.

Fourth, a description of the anslyzed literature was written. Each
s;rategy vas described separately and was included as a separate chapter of
this documeﬁ:. A final section was written that descridbed summary statements
from the review tor researchers, teacher=trainers, and practitioners, and made
suggestions about selecting instructional strategies.

Fifth, the written descriptions of each study were checked for
reliasbility. A Research Associate who had not been the primary reviewer for a
given section, reviewed a minimum of ten percent of the articles to ensure

that the information in the written descriptions was correct. Interobserver
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sgreement percentages for each category on the effectiveness tables were:
gender = 100; age = 94; diagnosis = 92; setting = 54; dehavior taught = 100;
effectiveness = 100; efficiency = 83; generaliszation data = 100; maintenance
data = 100; and desiﬁn = 92, For strategy specific tables, the interobserver
sgreement percentages were as follows: name of behavior taught = 100; type of
behavior taught = 100; procedural specifications = 100; consequences for
correct responses = 94; and consequences for errors = 100.

Sixth, the written documents were reviewed by all project staff wembers.
Other persons were also asked to review the product and to meke comments for
revisions. This product represents the summation of this process.

Organization of the Review

The review is organized into twelve chapters: an initial 4introductory
chapter, a chapter for each of the identified instruction strategies, and a
final chapter descriding recommendations from the review and issues for
selecting appropriate instructional strategies. For each chapter that
descridbes an instructional strategy, an operational description of the
procedure is presented followed by a review of the research pertaining to that
strategy. The review of each strategy focuses on {(a) the population and
behaviors taught, (b) a description of the methodological parameters of the
strategy, (c¢) the results from its use including effectiveness and efficiency
data, and (d) summary statements about the itrategy.

Other Important Instructional Issues

Since this review is limited to instructional strategies used in teaching
persons with severe and moderate handicaps, many issues are not addressed.
Some of these {ssues are mentioned here to acknowledge their importance and

place the strategies within a broader instructional context. Wolery and Gast
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(1984) suggest that all instructional endeavors implicitly or explicitly
address at least four issues; these are discussed in the following psragraphs.

The content of instruction should be specified. Content refers to what

is to be taught and is frequently known as the curriculum or scope and
sequence. Teachers of students with moderate to severe handicaps commonly use
two sources when identifying the content of the curriculum: normal
development (e.g., Cohen § Gross, 1979a; 1979b) and the demands of current and
immediate future environments (Brown et al., 1979). With the former, called
the developmental (or "academic") model, the sequences of skill acquisition
observed in typical children are transformed into instructional objectives for
students with handicaps. The developmental model seeks to prepare students
for a broad range of potential environments, and has been used extensively in
early childhood special education programs and the development of early
childhood assessment tools. With the latter approach, called the functional
model, the activities and skills required for independent functioning in
specific environments are identified and serve as the primary instructional
objectives. The functional model seeks to prepare students for a limited
number of environments. This model has been used extensively in secondary
programs for students with moderate to severe handicaps. The emphasis placed
on one model over the other is influenced by at least three factors. First,
the student's age is considered; generally, the developmental (academic) model
is used with younger students and the functicial model is used with older
students. Second, the severity of the student’s handicap is considered; for
students with mild handicaps the developmental model is recommended and for

students with severe handicaps the functional modellis advocated. Third, the
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imminence of transition into other educational or living situations is
considered; the functional model is given more emphasis as a transition nears.

Specifying the content of instruction outlines the general skills to be
learned, bué may also {nfluence the effectiveness and efficiency of
instruction. Content that is viewed by learners as "interesting” and
"worthwhile"” may well be learned more readily than content viewed as "boring”
and "useless.” This issue needs research attention by curriculum déveIOpers
for students with moderate and severe handicaps. Considerable agreement
gppears to exist on the general curriculum domains for students with moderate
and severe handicaps (cf. Gaylord-Ross & Holvoet, 1985; Sailor & Guess, 1983;
Snell, 1983); however, no uniformally accepted curriculum i{s apparent.
Further, because of the heterogenity of learner characteristics and needs, no
single universally accepted curriculum is likely to be developed.

Instruction should be matched to learners' needs and abilities. This

activity includes initial and ongoing "matching.” Initial matching involves
some type of assessment of students' behavior and preferably the demands and
supports of the environments in whic!. they function. The initial assessment
activities are determined, in part, by the model used for specifying the
carriculum content., If the developmental (academic) model is used, then
assessment activities will most likely include some developmentsl measures.
On the other hand, if the functional model {s used, tﬁen assessment activities
will probably include ecological inventories (Snell, 1983) or activity
catalogs (Wilcox & Bellamy, 1983). Neither approach is mutually exclusive and
they can be used together.

Ongoing matching involves regular collection and analysis of data on

learner performance (White & Haring, 1986). While relatively little research



exists concerning teachers' collection and use of instructional data (cf.
Farmer, 1985; Holvoet, O'Neil, Chazdon, Carr, & Warner, 1983), nearly all
methods textbooks advocate this practice (e.g., Snell, 1983). Haring,

Liberty, and White (1980) present initial data decision rules for analyzing

data and msking the relevant adjustments in the instructional program based on

the patterns evident in the data series. Clearly, collection of performance
data {s simply a prerequisite step to ongoing matching of fnstruction to
learners' needs and abilities; the data must be used to modify the
instructional program. Data decision rules allow teachers to modify programs
based on "hard" evidence rather than experience and assumption. A computer
program called Aimstar incorporates those rules and can be used to facilitate
teachers' analysis of data (Hasselbring & Hamlett, 1983, 1984). However,
current trends in instruction will complicate the data collection issue.
Currently authors are placing more emphasis on instruction using naturalistic
procedures (Halle, Alpert, & Anderson, 1984) teaching behaviors within
naturally occurring routines (cf. Neel, et al., 1983) and basing instruction
in terms of ecologically variables (Rogers—Warren, 1984). Identification of
behaviors to be measured, determination of measurement strategies, and
application of rules for data analysis will become more demanding as these
trends become more predominate.

Instruction involves some manipulation of environmental variables to

facilitate learners' acquisition ol targeted respomses. While learning can

occur separately from manipulation of the environment by others, teaching and
instruction, by definition, imply that some person changes or structures the
environment to influence the behavior of another (i.e., the student).

Teaching can dbe conceptualized and implemented on a number of lev;is.
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Examples include environmental arcangement and design (Bailey, Harms, &
Clifford, 1983), material and instructional stimuli modification (Etzel -
LeBlanc, 1979; Mercer, Mercer, & Bott, 1984), assistance provision througn.
prompts (Billingsley & Romer, 1983; Wolery & Gast, 1984), and facilitation of
students' attention and engagement with instructional activities (Paine,
Radir.chi, Rosellini, Deutchman, & Darch, 1983),

- In this document, the literature concerning instructional strategies are
descridbed. Effective and efficient instruction must deal with appropriate use
of instructional strategies, but must also include decisions related to the
manipulation of many other variables. When screening articles for the
literature review, many were found that did not address instructional
strategies but focused on the manipulation of specific instructional
variables. Although these variables are important, they are not reviewed here
because several descriptions of effective teaching behaviors have recently
appeared (cf. Bennett, 1986; Goode & Brophy, 1984; Paine et al., 1983; White,
Wyne, Stuck, & Coop, 1983; also see Exceptional Children, April, 1986).
However, examples of the decisions and practi :es that influence students’
performance are described bdbelow.

Numerous teacher decisions are related to the environment in which
instruction will occur. ‘These include determining whether a classroom or a
more natural setting will be used (Marchetti, Cecil, Groves, & Marchetti,
1984; Marchetti, McCartney, Drain, Hooper, & Dix, 1983), identifying ways to
arrange the environment such as providing more varied materials (Hormer,
1980), using dividers (Hooper & Reid, 1985), and manipulating variables such
as lighting (Bailey, Wolery, & Sugai, in press) to enhance student engagement

with instructional activities. Teachers must also determine whether a fixed

14
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or varied schedule of activities will be used (Frederiksen & Frederiksen,
1977) and whether particular times between activities will de employed
(Nietupski, Clancy, Wehrmacher, & Parmer, 1985). Teachers should also analyze
the use of different instructional arrangements such as group versus
one~to—one instruction (Alberto, Jobes, Sizemore, & Doran, 1980; Favell,
Pavell, §&§ McGimsey, 1978), and if groups are employed, they should determine
whether unison or individual responding will be required (Sindelar, Bursuck, &
Halle, 1986). Teachers also make decisions about instructional materials.
They should analyze the stimulus preperties of materials (Thvedt, Zane, &
Wslls, 1984) and employ those that (a) are similar to stimuli in the natural
environment (Welch & Pear, 1980), (b) elicit the desired responses from
students (Bambara, Spiegel-McGill, Shores, & Fox, 1984; Jones, Favell,
Lattimore, & Risley, 1984), and (c) minimize the occurrence of over selective
responding (Meisel, 1981; Schneider & Salzberg, 1982). When planning
instruction, teachers should employ examples that are representative of the
concepts dbeing taught (Sprague & Hornmer, 1984), ensure that students can
perform prerequisite skills, (Ruguenin, 1985), and suppress competing
responses (e.g., stereotypic behaviors) with certsin students in certain
conditions (Chock & Glahn, 1983). If the respodse being taugﬁt is a chained
task, teachers must decide whether to use total task training, backward
chaining, or forward chaining (cf. Spooner, Weber, & Spooner, 1983) and
whether to use long or short task analyses (cf. Crist, Walls, & Haught, 1984).

During actual instruction, several variables a.so appear to influence '
students' performance. The following variables appear to facilitate

acquisition:

1o
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(a) using distributed rather than massed or spaced trial presentation
(Goetz, Gee, Sailor, 1985; Mulligan, Lucy, & Guess, 1982),
(d) presenting trials in natural contexts (Kayser, Billingsley, & Neel,
1986),
(e¢) providing information through a mode that matches the response to de
performed (Barrera, Lobato-Barrera, & Sulzer—-Azaroff, 1980;
Remington & Clarke, 1983),
(d) opresenting examples in concurrent rather than successive order (Fink
& Brice=Gray, 1979; Uald&, Guess, & Flanagan, 1982) or initially
presenting examples succéssively and then concurrently (Cuvo,
Klevans, Borakove, Borakove, Van Landuyt, & Lutzker, 1980),
(e) interspersing previously learned behaviors with bdehaviors to bde
acquired (Rowan § Pear, 1985),
(f) requiring an attending response or delay interval after presentation
and before responding (Dyer, Christian, & Luce, 1982), and
(g) presenting varied tasks (Dunlap & Koegel, 1980).
Teachers must also attend to how they provide assistance to students (Wacker,
Steil, & Greenebaum, 1983) and match that aseistance to the response being
learned (Dowler, Walls, Haught, & Zawlocki, 1984), They must control the
number and content of their verbalizations (Belch, 1978; Broden, Copeland,
Beasley, & Hall, 1977) and the timing of their feedback (Hughes, Wolery, &
Neel, 1983; Singh, Winton, & Singh, 1985). A rapid pace of instruction and

specific response time limits appear to facilitate correct responding (Allyon,

.Garber, & Pisor, 1976; Koegel, Dunlap, & Dyer, 1980). Teachers should control

and manipulate task irrelevant stimuli (Miyashite, 1985). Finally, the

16
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consistency with which instructional sessions are conducted may influence
their outcomes (Carnine, 1981).

The consequences teachers provide after students respond correctly also
require consideration. Although teacher attention, praise, and other commonly
used stimuli may function as reinforcers for most students, some students may
require selection of novel reinforcing stimuli (Wolery, Kirk, & Gast, 1985) or
use of negative reinforcement (Mithaug, 1979). Teachers must also consider
the density of reinforcement (Neef, Iwata, & Page, 1980) and whether the
reinforcement is clearly related to the responses being acquired (Litt &
Schreibman, 1981; Williaws, Koegel, & Bgel, 1981). Finally, teachers must
carefully manipulate the reinforcement schedule (Koop, Martin, Yu, & Suthons,
1980; Mansdorf, 1977). 'Based on the preceding paragraphs, teachers clearly
should consider a number of factors when planning and implementing
instruction. Many of these manipulations can be made while using the

instructional strategies described in this document.

Instruction should be designed to facilitate maintenance and

generalization of learner responses to the natural environment. "Schools are
putlicly supported in the hope that more general uses will be made of what is

learned in school. To some extent all schooling is aimed at a kind of
transfer beyond the school” (Hilgard, 1956, p. 24). "“Thus, transfer of
learning is a cornerstone upon which education should ultimately rest” (Bigge,
1971, p. 244). However, a frequent and well recogniszed research finding with
students who have moderate and severe handicaps is that learning occurs within
the instructional situation, but is not maintained and does not generalize
across settings, persons, behaviors, and variations in materials/conditions

(cf. Stokes & Baer, 1977; Wehman, Abramson & Norman, 1977). Since Stokes and
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Baer (1977) focused attention on this i{ssue, considerable work has been
initiated in developing and testing strategies for facilitating maintenance
and generalization. Approaches for dealing with this problem can be grouped
into at least two categories. The first approach is to teach in the natural
environment and thereby side step the issue of genmeralization (cf.
Caylord=-Ross & Holvoet, 1985; Kayser, et al., 1986; Sailor & Guess, 1983);
however, this strategy is not totally nor consistently successful (White,
Leber, & Phifer, 1985). Variations of this strategy are to match the
behaviors being taught to responses that are needed in the natural
environment, i.e, community-referenced instruction (Snell & Browder, 1986) and
providing instruction that simulates natural conditions (Nietupski,
Hamre=Nietupski, Clancy, & Veerhusen, 1986). The second approach to
facilitating maintenance and generalization is to manipulate instructional
variables. These manipulations take many forms, most of which were identified
by Stokes and Baer (1977), including:
(a) targeting behaviors that will be needed frequently in the natural
environment (Horner, Williams, & Knobbe, 1985);
(b) using materials similar to those found in the natural environment
(Welch & Pear, 1980);
(¢) carefully selecting and psing exemplars during instruction
(Pancsofar & Bates, 1985; Sprague & Horner, 1984);
(d) varying instruction variables such as using multiple trainers,
settings, and intructional formats (Campbell & Stremel~Campbell,
1982; Dunlap, Koegel, & Koegel, 1984; Lowther & Martin, 1980);
(e) manipulating reinforcement contingencies dy using or accessing

natural reinforcers and contingencies (Stokes, Fowler, & Baer,
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1978), delaying reinforcement (Fowler & Baer,1981), and decreasing
the predictability of the contingencies (Baer, Williams, Osnes, &
Stokes, 1984; Dunlap & Johnson, 1985);
(£f) analyzing and manipulating competing behaviors (Billingsley & Neel,
1985; Matlock, Billingsley, & Thompson, 1985); and
(g) using self-management strategies (Fowler, 1984; Liberty & Michael,
1985).
Neither approach (teaching in the natural environment and manipulating
instructional variables) guarantees that generalization will occur; thus,
continual attention must dbe given to ensuring that. maintenance and
generalization are facilitated. Horner, Bellamy, and Colvin (1984) provide a
conceptual framework for analyzing instances vhere generalization fails to
occur.

The chapters that follow address specific instructional strategies. Less
than a dozen repeatedly used instructional strategies emerged from the
literature. These strategies were employed to teach a wide range of behaviors
to a8 large number of subjects of different ages and functioning levels in a
variety of settings. However, when teachers use these strategies they should
specify the content of instruction, match instruction to learners' needs and
abilities, manipulate other environmental or instructional variables, and

faciliate the occurrence of maintenance and generalization.
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Error Correction
Chapter 2
Patricia Munson Doyle, Mark Wolery, Melinda Jones Ault, and David L. Gast

Error correction i{s &8 means of providing additional assistance or
information to a student after an incorrect response has occurred. This is
done in order to establish instructional control in the presence of the
discriminative stimulus. This "corrective information communicates to the
student that a response already performed i{s inappropriate or that a different
action is needed”" (Falvey, Brown, Lyon, Baumgart, & Schroeder, 1980, p. 109).
Error correction differs from simple error consequation because additional
assistance/information needed to perform a correct response is provided.

The type of assistance used in error correction may be a verbal
instruction, model, gesture, visual cue, or any combination of these. The
type of assistance selected is generally dependent upon the student, the
student's response, and the behavior being trained. Bellamy, Horner, and
Inman (1979) suggest that observation of student errors will help determine
the type of correction cues. In addition they state, "the trainer should
provide corrections with the least help possible that results in subsequent
correct performance” (p. 109). This allows the student the opportunity to
respond to correction cues most often approximating those found in the natural
environment as well as eliminating the need for assistance as correct
responding increases and instructional control is established.

The error correction trial sequence is shown in Figure 1 and consists of
the trainer presenting the instructionel discriminative stimulus and allowing
the student the opportunity to respond independently. This is followed by the

delivery of reinforcement for correct responding and some form of assistance

d-----——----°
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Assess Precequisite Skills and Ideatify Reinforcers

Dlanning Decisions: Specify Type of Brror Correction That is Appropriate to
Studeat and to Task being Taught
Secure Student’s Attention and Preseat Task Directjon F

Use Consequent Bvent and/or Correction
Strategy for Errors

Present Hext Trial

At Criterion?

Teach Rext Skill in Sequence

Figure 2.1 Flow chart deqictlng the error correction strategy.
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if an error occurreds Delivery of this assistance gives the student anothar
opportunity to respond correctly, receive reinforcement, and practice the
difficult response. Due to the amount of literature reviewed and experiments
{dentified as error correction studies, this chapter describes oaly those
articles meeting the operational definition of error correction. The studies
reviewed here do not include those where only a differential consequence
(e.g., verbal reprimand or timeout) was presented contingent upon errors; all
studies deseribed in this chapter providied additional information to the
subjects contingent upon error. A description of the subjects, settings,
behaviors, results, and experimental designs that were involved in error
correction investigations ar. shown in Table 1; codes for information
p:esented in Table 1 are found in Appendix A. The behaviors and consequences

for correct and incorrect responses are shown in Table 2.
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Bxper. II | - M IN Social; £24 L Tg P,Ss B= oA L]
{ Tralner/ SF 3 positive 1,A
2 Settings greeting
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Table | continued.

Citation Population Setting Behavior  Bffective- Bfficiency Gegerail-  Maintenance Design
Rmber 7 Age/ Dlagnosis fess sation
Geader  Yrs.
Lujeellis 1B 8 W S Soclal; ¢ 7] W 7] A
Rice postive 10
(1963) toy
play
Batsos N 10- ER N Academic;  VOV! T in 3] 0
et al. 4 2 R spelling AT
(1982) : filuvency
Variable 1 - Positive practive; Variable 2 -~ Pesitive practice ¢ reinf.
Mtags 1P 2 SR P lwg.  +7wrss S e ) 0
Liberty recept; +A 3 vords +
(1990) }.d.
words
Rurdock a 8.11; NoR » Lang. + S S, i 0
et al. 9.7 eXpress; L ]
(i artic.
Neef
et al.
(1553
Bper. | k| &8 I ] Coopliance ¢ S ot n
3 do/don’t
Deper. 1] - | 68 b ] General.; HA 7] $,p= B
o setting/ +
tescher
Relson 13 X= Mt §  Self-care: ¢ 1 Tse/- WD ®
et al. n 1. shoe lacing
(1990) 13.1
Hietupsxi K 7.5 %R e Com, + T T = 4
et al. 17 10.3 Jiving; "0 +
{1984) vending
sachine
COrelove 12V 19 Mo b Acad.; +/- ND Te Probes R
(1982) 3 M sight +/- +
reading
37
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l Table {1 continued. 39
' Citation Population Setting Behavior  Effective- Etficiency Geserall- Malatenance Design
Rmber / MAge/ Diagnosis ness satlen
. Gender  Yrs.
Page, - | i B P Com. ¢ S8 §= | n
. etal. -] living; . ol +/-8
(1976) . street
erossiag
. Ralyo . | 3.8 DD s Lang. s ) 8 PS5, 1= R M
etal. i1 5.7 soser - “
. (19 questicns
Partington 1N & R ] Academic; ¢ S Ts +A e
' et al. F W N tell "
(199 tioe
. Reid &
Buribut
I (s
Ixper. | k| 31- W N Com. ) S M D nB
ir k7| board
. Bxper. 1] N - w I Id. + % PS5 ¥ i
ir ] teaining ¢ ¢
' " Richaaa a 17- KR S Self * T3] T= ¥ 1]
et al. d M care; ) ) *
(1996) MR peostrual
' care
s Rasanczyk
et al.
' (1975)
Exper. | p.. | 53 D0 S Social; # | Tg] 73] L) MB
Brror Corr. 2 7.4 positive ¥ID
interaction,
play
Beper. 11
l Vithdrawmn
Bror forr. 4 N/D 7.10- DD S Social; + | 73] ND VD MB
12.10 positive 7o) 4| ¥1D
jnteraction,
l play

3%
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Table 1 contlnued.

Citation Popuiation Setting Behavior  Effective- Btficiency Generali- Maintenance Design
Rabder /7 Age/ Dlagnosis ness gation
Gender  Yru.
Slogh 2 i1- BRi® ] Academic; ¢ B2V W D Al
ot al. P 4 17 read ivon
(1985) In 730}
context

Varlable 1 - Error core., all ervors; Varlable 2 - Error corr. at end of seatence; Variable 3 - Bo consequences

Sisson & k| 4.9 MR -~ Lang.: W2 - ) .7 A
Nrrett 8.1 NoMR expressice -Vl 744} B
(1980 cam. »
Variadie § - Oral comm.; Variadle 2 - Total com.
Secenge k| i7- ue ] Academic; ¢ ] T ¥ 0
et al. 3 D seasurenent */- ¢
(1960) ills
Trace ™ 4~ N N Acad.; + Sk LT LA n
et al. o 18 MR coin viv2 i+
{1971 equiv. V-
Variable 1 - Bxperizental group; Variable 2 - Coatrol graup
Yaldo . | - | IR Lang. YoV T= ] o A-B
et al. 17 16 recept.; vicve
(1982) DORSEnse
labels

Variable | - Serial; Variable 2 - Concurrent
Valis 1 18- N ¢S Vocat.; ¢ B.2= . 7] | GR
et al, 167 SN MR assembly v, V1,V3,V4V2 ]
(1979) | sills V2, positive trend ,v,V3,%

V3, ViV, M

V4

Variable 1 - Tactile; Varjable 2 - Auditory; Variable 3 - Visual; Variable 4 - all 3

’ -
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3%
Citation Population Behavior Consequences
Rader Dlagnosis Rape Trpe  Corvect Eror
Responses Responses
Ackerman & Shapiro S RolR Yocat.; BB Social praise, Wu. P
(1988 increase pats oo back
production
Aldecto ot al. {6 iR Lasg.; I8 Bdibles, Repeat V1/8D
(1960} 1. prep. G  Seclal A, repeat V1
2. colors fraim
3. dressing
Albls 3 R Seifcare O Soclal pralse, i.r
umm Mt feeding Bdidle
Altaan & Irupsay ! i Mtendings IS Social praise, 4
{198 eye contact " Hdible, repeat trial
toy
Anderson 8 Spradlin { M| Lang. DS Social praise, 7,50,
(1960’ express./ prisery ceinforcer, repeat trial
recept.;
label,
mtch
See Appendix A See Mppendix Ch= WD =not defined VR = verba)
A chained reprimind
S R = 20 response
dis- V1 = verdal
srete : nstruction
N0 = moce]
G = gesture
PP = positive
practice
P = ful] physical
satipulation
VP = visual prompt
0C s gvercorrection
IVls ingirect
verdal
instruction
06 s graduated
guidance
SD = discrisinative
stisulus

B : - T

4!




Table 2 contlnued.

Cltation Populaticn Behaviar
RAmber Diagnosis Name Type Cocrect Zrroe
Responses Responses
Bellamy ot al. 2 €M Vocat.; G Cospliments, vi,®, PP
(197S) i1 switch edibles, Assistance based
asseably physical o0 trajser
affection discretion
Sram 8 Poling
{1963) )
p. | | 1] lang.; sign DS Descriptive verbal 10 - sec. tizeout
categ. praise, tokens
Bxp. I 2 M Intraverbals DS Descriptive verbal  Repeat trial with
praise, tokens 0
Bucher
(1989
Bp. | 11 it Lang.;recept. DS Social praise, 0,
to prod. edibles rearcange materials
label ing repeat trial
. 11 12 | Label Social praise, in both experiments
edibles '
Bucher & Leller
(1981)
xp. 1 4 iR Hatelv DS  Social praise, W6
BokR Dxpress. edibles in all rearrange materials
M| experiments repeat trial; in
all experioents
Byp. 11 5 1 Recept ./ IS
MR Depress.
N
Bp. 1] 14 Bl Recept./ ]
N Express.
Caxpbdell & 2 %oiR Lang.; DS  Descriptive Expand X0,
Steeme!-Campdel | ansver praise, 2-5e¢. Wit
(1982) questions token
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Table 2 continued. 87
' Citation Population Behavior Consequences
Ruaber Diagnosis Rame Type Cocrect Error
l Responses Responses
Carey & Nucher
' (1981)
Bbyp. | SR {. Correct DS Social praise 1. Positive
me " eating practice,
2.puzzle IS cestitution
2. positive
practice
Bp. 11 MR 3 eating DS Social praise 3. positive
. R practice,
restitution
' Carey & Bucher Kol (bject DS Vertal Positive practice,
(1983) M| placement feedback V1, P, cepeat SD
VYaciadle | - short positive practice; Variable 2 - loag positive practice
l Carr et al. At fasg.; DS  Social w v mw
(19m manual praise,
~ ' sign edidble
Care & Tologinsky
' (1983)
- xp. ] Aut Lang.: s Received o,
signing sanded differential
l gands jtea reinforcenent
Bxp. 11 Aut General Received X0,
mand panded diffecential
l signs jtes reinforcenent
Certo et al. €M Vocat.; + ) Edible V.6, 0, P
' (19%5) bus (drink) Assistance based
boy on trainer
discretion
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Tadble 2 continued.

Citation Population Behavior Consequences
Rmber Diagnosis Nase Type  Correct Erroc
. Respontes Responses
Close et 4l. n M Yocat.; O Soclal praise y1-¥6
(e ale-tut,
ale-post
assenbly

Varisble | ~ IVI, G; Varlable 2 - VI,G; Variadle 3 -VI, P®; , PP
Vacisbie 4 - VI, IP; Variadbie § - VI, PP(Sx); Variadble 6 - IVI, FP(Sx)

Dyer et al. 3 At lang.; DS Social praise, VR, M if
{1982) concepts, prisary 3 consecut ive
pronoun, iscorcects
right/
left

Variadle | - Response delay; Variable 2 - no response delay

Egel et al. 4 Aut lasg.; 0S  Descriptive s, ’,

(1984€) concepts, verbal praise, repeat trial
prepositions toys, X0 oo resedial
m‘“u”’

praise only resedial

Entrikin et al. 3 FolR Acadesic: DS  Social praise W, 40, repeat
(m readisng trial
Yav et al.
(1981) '
Bep. | (1 Mm lang.; b Social praise 1. Repeat 8D,
training sanual if sti}l incorrect-
signs
Bxp. 11 6 MR Setting/ 2. SD + MY/Staéf |
generalization ) stimulus re/Stafs 2
generalization
Foxx 3 M| Attending; DS Social praise, R,
us™ Aut eye edibles funct ional
contact moveoest
training

Variadle | - edibles, praise;  Variable 2 - edibles, praise, functional movesent

| ' - - - - .
. N pat



Table 2 contlnued. 39
Citatice Populatica Behavior Consequences
Rusber Diagnosis Hane Type Correct Brror
Responses Respoases
Foxx ] | Lang.; BS  Soclal prajee, R, 66
(1984) Aut coloc, edibles
object
discrln.

Varibles 1 - edibles, praise;  Variable 2 - edibles, praise, graduated guidance

Prank et al. 5 NimR Acadeaic; & Social praise Vi
(196S) aicro-
casputer
spelling
Freesan ot al. i Mt Drpress. IS  Edidles K0, V1
(1975} lang.;
question
ansver
Giangreco m ' DS  Social %o, V1, PP, FR(Sx)
(1982) potor prajse, vhen fecessacy.
isitation received Assistance based
itea used on trainer
In task discretion
“Goetz et al. M lang.; DS  Social praise | N 4
(1985) commn, Repeat trial after
books o-40 aln.;
activities errors oa repeat
trial cesults in
no oore
opportunities to
respond in that
$0sSion.
Geuder et al. " PR Cop. O Social praise, R, V1
(197 living; edidles it still incorrect
indep. vl, @
trave]
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Table 2 continued.

Citation Population Behavior Consequences
Rumber Diagnoais Rame Correct Beror
Responses Responses
fandleman & Barris 3 Aut Lang.; Verba) praise, R ¥

(1980) asver edidles
Questions

Banley-Baxwell et al. 6 Bol® Acadesic; Descriptive ¥l (R\), 6, VI(SD)

(1982) reading social prajse it stil] lnocorrect,

¥l again

Borner ot al. k| EolR Cons., Coins and/or w® ¥

(1985) PR Viving; social praise pepeat task
street ‘
crossing

Bugenin 4 Lang. Sccial praise, ;R

(1985) recept.; edibles, v, ©
id. token
cards

Bundert { Aut Lang.: Social praise, N, K0; if stil}

€1981) i ganval . drink incorrect- 1P
signs

Eeller § Ducher -] e Lang. T4 "X

(1980) iR Ixpress.; repeat SO

|| id.
pictures

Toegel et al. 12 At Lang. Social prajse, W, resove

(19 ‘Recept.; edibles sterials; If
id. stil] incotrect- FP
pictures

Irantz et al.

(1981)

p. 1 4 At Lang. Social * K0, repeat SD; it
express.; praise, still incorrect-
witiple *oken, Of pext trial
descriptors ints
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Table 2 continued. 41
. Citation Population Behavior Consequences
Bumber Diagoosis Hame Type  Cocrect _ Beroe
Lally Acadesic; Computer ®, IVI;
' (1980) caputer praised If still lnsocrect
. assjsted student, preseat VP
reading lights
' flashed
Lehr Lang.; Social praise N0,
(1985 id. require correct
) stove, mitation
dryes
. Lowther & Nartin
(19%0)
.1 Social; Social praise, X
2 trainers positive edibles
1 setting greeting
By. 11
' { tralner
2 ;ettings
' Lulselll 8 Rice Social; Reinforcers 0 sec.
(1983) positive available positive practice,
toy in free play v, ™
' play
Natson et al. Acadesic: Stars or stickers, VI, OC
l (1982) spelling and praise
. fluency
. Variable | - positive practice;  Variable 2 - positive practice ¢+ reinforcement
Nithsug & Liberty Lang.; Social praiseand VR, XD,
(1980) recept. trainer accepted incorrect card
id. selected carg not accepted;
. vords requice corract
. response
Murdock et al. Lang. Social praige and X0
' aymn express.; end of session
artic. reinforcecs

46
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Table 2 continued.

Citation Pepulation Behavior Consequences
Bmber Diagnosis Bame Tyre  Correct Ircor
Respanses Responses
Beef et al.
. (1989
By. 1 6 o Copliance DS Descriptive descriptive V1,
Do/Ben’t verbal resedial trial, P
praise, edibles,
hugs, praise,
By, 11 10 o Geseralization popeorn P, praise for
setting/ correct
teacher
Belson et al. -} At Self-care; O  praise, edibles, < 4
(19%90) ghoe lacing toys; *deeak’ for
isdependent response
Bietupski et al. 4 BolR Cam. O Allowed to coatinye M0, require
(1984 living through task steps  correct response
vending
machine
Orelove 12 iR hcad.; 0S  Descriptive ®,
(1982) /| sight verbal require correct
read praise isitation
Page et al. 5 ] Coom. Q Descriptive Beplicit V1
(1976 tiving: verbal repeat trial,
street praise if incorrect,
crossing 10 entire task and
repeat trial
Palyo et al. 3 o Lang.: IS  Social .
(1™ qestion/ praise, in-seat tioeout,
ansver edibles 0,
require correct
response
Partington et al. s RiMR Acad.; s Social V.
(19" N tell praise,
tioe intermittent
edible
~
47
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Table 2 continued. 43
Citation Population Behavior
Rader Diagnosis Haze Type Correct Ecror
Respooses Responses

Reid & Buribut

ym

Bp. 1 4 | Cam. D3 Descriptive Vi, m
board serbal praise repeat trial

Bp. 11 4 | Board Id. Descriptive V1, repeat trial
training verbal praise until correct

Rickman et al. 4 KR Self care; O Soclal praise v,

(1998 N mnstrual and/or edidle repeat trial

m care

Rosanceyk et al.

(1975

bp. I 4 0 Social; DS Descriptive PP contingeat

error cocrection positive verbal on I
interaction, praise
play

. 11 4 b Gradual reduction

vithdrav of PP

error cocrection

Singh et al. 4 2R Acad.; DS  Edible Vis¥i a1l errors

(1989 read in V2s¥] at end of
context seatence

V3=l cocrection

Variadle | - Error Correction all errors; Varisdle 2 - Brror

correction at end of sentence; Variable 3 - No consequence

Sisson & Barrett 3 e {ang. DS Edible, praise VI, IP, or both,
(1984) KR express. ; aasistance based
comunication on trainer
discretion
Soeenge of al, 3 Nk Acad.; DS Descriptive vi, .
(1980) ) peasurement praise repeat trial
sxills
Trace et al. 14 B Acad.; & Descriptive Vi, X0,
(197 iR ¢oin praise, repeat trial
equiv, edidles requice correct
response

15
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Tadble 2 continued.
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Citation Population Behavior
Raber Diagnosis ) Type Correct Brror
Fesponses Responses
Rldo et al, 3 | Lang. s W »”, 0
(1982 pecept.;
ponsense
labels
Valls et al. « IR weat. s & W Visf?
(9™ FoiR assemdly VsVl
MK sills 7%
Vé=P? V1,0

Variadle § - tactile; Variable 2 - Auditory; Variadle § - Visual;

Variable 4 - all 3

W :;Z
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Pogglation

Error correction has been implemented with a diverse population. The
handicapping conditions ranged from persons with borderline/mild (e.g., Frank,
Wacker, Berg, & McMahon, 1985; Matson, Esveldt-Dawson, & Kaszdin, 1982;
Partington, Sundberg, Iwata, & Mountjoy, 1979), modérate (e.g., Campbell §
Stremel=Campbell, 1982; Hanley—-Maxwell, Wilcox, & Heal, 1982; Murdock, Garcia,
& Hardman, 1977), severe (e.g., Goetz, Gee, & Sailor, 1985; Mithaug & Liberty,
1980; Waldo, Guess, & Flanagan, 1982), and profound mental retardation (e.g.,
Albin, 1977; Giangreco, 1982; Gruber, Resser, & Reid, 1979). The population
also included persons with autism (e.g., Koegel, Schreibman, Britten, &
Lartinen, 1979) and multiple handicaps (e.g., Bucher, 1983; Luiselli & Rice,
1983; Page, lwata, & Neef, 1976).

The chronological ages of the students included preschoolers, 3.0=5.0
years (e.g., Altman & Krupshaw, 1982; Carr & Kologinsky, 1983), and 70% of the

studies used elementary—aged and adolescent students, 5.0-17.0 years (e.g.,

Dyer, Christian & Luce, 1982; Foxx, 1984; Singh, Wintom, & Singh, 1985).

Adults, those 18 years or older, also participsted in the error correction
studies (e.g., Bellamy, Peterson, & Close, 1975; Carey & Bucher, 1981;
Orelove, 1982).
Behaviors

The behaviors selected for training varied across studies. Although
error correction was used to teach both chained and discrete behaviors across
domains, the majority (78%) involved discrete responses. A large percentage
(49%), taught discrete receptive/expressive language or language concept
skills. For example, Braam and Poling (1983) trained intraverbal responses to

categories of home, school, and people. Egel, Shafer, and Neef, (1984) taught

1
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autistic students prepositional concepts, and Hundert (1981) taught a multiply
handicapped student manual labeling of pictures. Other discrete skills
trained using an error correction strategy included academic or pre—academic
skills (e.g., Lally, 1981; Smeenge, Page, Iwata & Ivancic, 1980), social
skills (e.g., Lowther & Martin, 1980; Romancsyk, Diawent, Goran, Trumell, &
Harris, 1975), and increasing attending or on task behaviors (e.g., Ackerman &
Shapiro, 1984; Foxx, 1977).

As noted in Table 1, 22X of the experiments taught a diverse selection of
chained behaviors. These chained behaviors across domains included (a)
self-care skills including shoe lacing (Nelson, Gergenti, & Hollander, 1980)
and independent menstrual care (Richman, Ponticas, Page, & Epps, 1986); (b)
comrunity living skills such as independent street crossing (Horner, Jones, &
Williams, 1985; Page et al., 1976) and appropriate vending machine use
(Nietupski, Clancy, & Christiansen, 1984); and (c) vccational skills such as
complex task assembly (Bellamy et al., 1975; Close, Irvin, Prehm, & Taylor,
1978; Walls, Ellis, Zane, & Vanderpoel, 1979) and bus boy skills (Certo,
Mezzullo, & Hunter, 1985). In addition, Frank et al. (1985) task analyzed and
trained beginning microcomputer skills and Trace, Cuvo, and Criswell (1977)
taught a 3-response chain, coin—equivalancy task.

Consequences

Correct Responses

Of the studies reviewed, few specify differential consequences for
corrected and urcorrected responses. Egel et al. (1984) delivered descriptive
verbal praise, edibles, toys, and aectivities for correct responses to the sD

and praise only for correct response during a remedial trisl. Palyo et al.

(1979) reinforced all correct responses with praise and edibles whether they

- SAREREE Y 1t
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occurred in the presence of the sD or following the error correction
procedure. The reinforcers chosen for correct responding were student specific

but generally included descriptive verbal praise.

Incorrect Responses

The operational definition of error correction includes teacher delivery
of assistance contingent upon incorrect responding. Falvey et al. (1980)
identified different types of error correction strategies which were effective
in establishing instructional control: (a) primed correction procedures, (b)
modeled correction, (¢) direct verbal correction, (d) indirect verbal
correction, (e) gestural correction, and (f) pictorial correction procedures.
Primed correction strategies refer to full or partial physical guidance used
to obtain correct responses following students' errors. Primed assistance was
used in 427 of the error correction experiments. This percentage includes the
use of physical guidarce in isolation; for example, Egel et al. (1984)
provided a remedial trial including a restatement of the sD and physical
guidance of correct receptive identification of prepositions, and Nelson et
al. (1980) delivered s minimal manual prompt contingent on students' errors in
shoe lacing. However, the majority of the studies presented physical
assistance in combination with other types of correction procedures. Carey
and Bucher (1983) delive;ed verbal correction and physical guidance following
incorrect responses; Faw, Reid, Schepis, Fitzgerald, and Welty (1981) modeled
and physically guided a correct manual sign following an error by adults with
profound mental retardation; and Neef, Shafer, Egel, Cataldo, and Parrish
(1983) delivered descriptive verbal correction plus a remedial trial and
physical guidance contingent upon students' errors in a compliance/instruction

following experiment. As seen in Table 2, a physical manipulation was used as

A2



48

part of the error correction strategy across behaviors and domsins. The
specific physical manipulations were generally task specific. For example, a
different type of physical manipulation was used for dressing than £ r a
receptive identification task. Falvey et al. (1950) suggest that use of
direct physical guidance may be "non-functional or even counterproductive” (p.
110) when used to teach certain behaviors.

The second type of error correction i{8 a verbal or nonverbal model or
direct demonstration of the desired response by the trainer. A model in
isolation or in combination with another correction type occurred in 42 of
the expverimentr., Model correction in isolation included delivery of an
expanded model of the correct behavior, correct intraverbal question answering
(Campbell & Stremel-Campbell, 1982), and providing the S° and model of a
correct language descriptor (Krantz, Zalenski, Hall, Fenske, & McClannahan,
1981). As seen in Table 2, many studies using the model presented it with
another type of correctiom procedure. For example, Goetz et al. (1985)
delivered a model and manually guided the correct response while training a
communication book system, and Sisson and Barrett (1984) delivered a vocal
model, manual model, or both in an expressive language study.

Falvey et al. (1980) defined a direct verbal correction as a verbal
instruction occurring sfger an error and one which provides supplementary
information explicitly describing a desired response. An indirect verbal
correcti. n is an "implicit statement” (p.117) not explicitly defining the
correct response. Verbal corrections were delivered in 33X of the studies.
Included in this percentage are those experiments where the verbal
discriminative stimulus was repeated as a direct verbal correction procedure

{n combination with another correction type. For instance, Alberto, Jobes,
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Sizemore, and Doran (1980) repeated the SD, verbal cue, and then guided the
student through the correct response. Examples of indirect verbdal
instructions found in Table 2, include saying, "Try another way" in an
assembly task (Close et al., 1978), "Say word” used to increase spelling
fluency (Matson et al., 1982), and "Try again" in training computer—assisted
sight reading (Lally, 1981). For the studies cited in Table 2, the majority
of the verbal corrections were direct corrections. For example, Neef et al.
(1983) delivered descriptive verbal correction when increasing instruction
following; Reid and Hurlbut (1977) delivered direct verbal correction and
manual guidance when training use of a communication board; Smeenge et al.
(1980) presented a descriptive verbal correction following errors while
training an academic skill; and Walls et al. (1979) provided descriptive
verbal instructions to one group when training complex assembly skills.

Gestural error correction procedures have also been used, but rather
infrequently (i.e., < 1Z). Gestures have been used to to indicate a correct
response (Certo et al., 1985), o identify errors (Close et al., 1978) or in
conbination with other correction procedures such as a verbal model of the
correct response (Bucher & Keller, 1981).

No examples were found of the sixth correction type, pictures, described
by Falvey et al. (1980)._ However, other types of error correction occured
such as positive practice (e.g. Carey & Bucher, 1981, 1983; Luiselli & Rice,
1983; Matson et al., 1982). In addition, 21X of the error correction studies
specified the use of other consequences for errors paired with the correction
procedures. For example, a mild verbsl reprimand followed by a correction
procedure (e.g., Entrikin, York, & Brown, 1977; Handleman & Harris, 1980;

Huguenin, 1985; Keller & Bucher, 1980). Braam and Poling (1983) provided a
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10=-sec. timeout procedure followed by presentation of the SD and model of

correct response. Palyo, Cooke, Schuler, and Apolloni (1979) presented a loud
"No” and a limited in-seat timeout followed by presentation of a taped correct
response.,

As stated previously, the majority (53%) of studies used a combination of
correction procedures contingent on students' errors. Occasionally,
experimenters specified different correction options, and delivery of an
option was based on trainer discretion (e.g. Bellamy, et al., 1975; Certo, et
al., 1985).

Results
Effectiveness

All of the studies identified as error correction investigations reported
effectiveness data. The majority (792) of the studies taught the target
behavior to criterion. The remaining studies either (a) demonstrated mixed
results (e.g., reaching criterion for some students but not others, for
example, Hanley—-Maxwell et al. [1982] taught reading skills to six students
and four met criterion but two only improved performance over baseline levels)
or (b) the authors did not train to criterion (Lally [1981) conducted a four
week training program for computer—assisted sight reading).

Although the majority of studies reported data demonstrating the
effectiveness of error correction as an instructional strategy, 27%
manipulated an instructional variable resulting in some comparative data.
These variables included (a) environmental manipulations such as group versus
individual training (Alderto, et al., 1980), 10-trial versus 30~-trial
presentation (Lehr, 1985), and varying the number of trainers and settings

(Lowther & Martin, 1980); (b) stimulus variation, Hundert (1981) compared
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single stimulus versus multiple stimulus training of manual signs, and Sisson
and Barrett (1984) compared results of oral versus total communication
training; or (c) post response sanipulaticas, Close et al. (1978) compared
effectiveness and efficiency of six types of error correction procedures,
Matson et al. (1982) compsred positive practice versus postive practice plus
reinforcement, and Walls et al. (1979) compared efficiency of four types of
error correction prompts. In all of the parametric studies, error correction
was the only strategy used.
Efficiency

Efficiency data such as total training time, number of sessions, number
of trials to criterion, and fotal number of errors was reported in 56X of the
studies. The most frequently reported efficiency data were the number of
sessions to riterion (57%) followed by trials to criterion (38%). Some
studies reported more than one efficiency measure. Braam and Poling (1983)
reported sessions to criterion and total training time in their first
experiment, and Trace et al. (1977) reported sessions, number of errors, and
total training time. Anectdotal statements were also noted; for example, Foxx
(1984) states that the length of each session decreased as negative
reinforcement intervention occurred. The efficiency measures of each study
reporting this data can be found in Table 1.

Summary

Based upon the literature reviewed, the following statements can be made.
*  The population selected for training in the error correction studies

demonstrated a wide range of variance in both chronological age and

handicapping conditions.

* Error correction was used to teach a wide range of behaviors, however,
the majority (78%) of studies reviewed taught discrete reponses.

b
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The type of error correction procedure selected was dependent upon the
population and behavior dbeing trained. The majority (53%X) delivered a
combination of correction types contingent on student errors.

The majority of error cor-ection studies reported that the procedure was

effective in training a wide range of behaviors to students with a
variety of handicaps.

Bfficiency data were reported incongistently across studies. The
majority reported total number of sessions and/or trials to criterion.

The current literature cannot be used to establish the relative efficacy
of one error correction procedure over others.

Reinforcement for correct responses combined with error correction
appears to be more effective that reinforcement alone or error correction
alone.

Comparisons of the effectiveness and efficiency of different types of
error correction and error correction to other instructional strategies
should dbe addressed in future research.
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Antecedent Prompt and Test

Chapter 3
Patricia Munson Doyle, Mark Wolery, Melinda Jones Ault, and David L. Gast

Antecedent prompt and test is a means of providing additional information
about correct responses to students by presenting a prompt or cue with the
discriminative stimulus. The simultaneous pairing of the S° and the prompt
increases the probability of the correct response occurring. Because the
prompt is delivered prior to the opportunity to> respond (e.g. Wolery & Gast,
1984), it must be removed in order to determine whether transfer to the
natural SD has occurred. The studies described in this section meet two
criteria: (a) a single cue or combination of prompts that control the correct
response is provided rather than a hierarchy of prompts and (b) test or prode
trials without the prompt are provided rather than systematically fading the
prompt as training progresses.

The information supplied by the antecedent prompt may be a verbal
instruction, model, picture cue, or any combination of extra-stimulus prompts
(e.g., Schreibman, 1975). Bach type of cue may be further identified as
either a stimulus or response prompt. Becker, Engeimann, and Thomas (1975)
discriminated between stimulus prompts which provide the "essential aspects of
the task stimuli” and response prompts which "control the specific form of the
task response” (p. 25). In this chapter, the term antecedent prompt has been
used to identify doth stimulus and response prompts. The antecedent prowpt
and test procedure is similar to other response prompting procedures (e.g.
antecedent prompt and fade, most—to~least, and graduated guidance) in that all
of these strategies present the prompt prior to the response; however, the

sntecedent prompt and test is dissimilar because (a) a controlling prompt is

vee
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presented and (b) the prompt is totally removed on test trisls rather than
being systematically faded.

The antecedent prompt and test trial sequence is shown in the flow chart
in Figure 1, and consists of experimenters presenting the discriminative
stimulus paired with the prompt. The student is then allowed to respond
followed by the experimenters' delivery of consequences for correct or
incorrect responding. At some other time, the discriminative stimulus is
presented without the prompt. A description of the subjects, settings,
behaviors, results, and experimental designs that were involved in the
investigations using the antecedent prompt and test procedure are shown in
Table 1; codes for information presented in Table 1 are found in Appendix A.

The behaviors and strategy specific information are shown in Table 2.

£
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Figure 3.1 Flow chart depicting the antecedent prompt and test strategy.
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Yariable | - Yixed Ratio; Variadle 2 - continuous reinf.; Variadle 3 - prampt trial; Variadle 4 - prode trial
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Table 2 continued.

Citation Population Behavior Type of Prospt and Consequences
‘tumber/Disgnosis  Name Type Testing Procedures/ - Correct Ereoc
Critecia Responses Responses .
Peterson ot 3 €K Social; B 1. direct V1 praise dift.
al. (9™ e inter- 2. change setting for celat.
action independent
observation
Radgovsk | 1 1.2 Bpress IS 1. forml; M0 in grow praise Vi
et al. jang; 2. formal prompt; N0 vith
{1978) artic- ercor  correction
ulation 3. ioformal; MO, VI
4. , ttest
Rowan & 3 R’ Dpress 1. prampt trial/picture, R¢ oo prospt, R- on proampt,
" Pear (1985) languages LV T go to probe; repeat prompt;
label 2. prode trial/picture, R¢ oo probe, g0 B- on prabe,
pict. vl to next prowpt  return to
trial prampt trial
Sarder et 1 IR Com. G 1.9 praise X
al. (1983 1iving; 2. rehermal
ey, 3. indepencent test trial
shopping
Schuts et 2 EalR Vocat.: G 1. direet VI prior to n0 consequences
al. (1990) weep, beginning task
p 2. observation
Sapire & 1 NiNR Seif-care; S 1. W1 praise Vi,
Sheridan (1985) body parts, 2. imitate reinstruct
gyn. exan 3. 0 ({axm)
4. Rehersal; P
S. Independent test trial
Sindelar et )| L Lang; BS 1. NO. SVVI;: imitate ND n,
al. (1986) BR  sight 2. 3 independent test triais ",
wras repeat
pranpt trial
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Table 2 continued. 70
Citation Population Behavier Tyre of Prampt and Consequences
Rmbec/Diagnosls  NHawe Type Testing Procedures/ Correct Eror
Criteria Responses Responses
Savets & 3 KR Com B 1. M praise v’ v
flelnloog 1iving; 2. posttest or
{1960) calculator 9. Bxyp. 2 resoved V1 Vi. ®0
Seith & & KR Com. G 1. V-6 2 sessions 7% 7))
Neyers €M 1iving: 2. Independent test sessions
(m PR phone
w .
Variadle 1 - individual/ M0, VI; Varlable 2 - growgy M0, VI;  Variadle 3 - individual/XD;
Variable 4 - group/ NO; Variable § - control/lecture; Variable 6 - coatrol/practice
Spangler & 14 Social; s 1. P 7] v,
Narshall MR play 2. Observatioa 43
(1983)
Yacker & 7 B  Lang: DS 1. Variablef or Var. 'e2  pralise, Vi, P if
Greenbaum aM| sort, 2. independent test ti... atteation needed
(1984) soler,
shape,
‘d.
Variable § - verbal X0; Variadble 2 - noaverbal %0
Velch et § B  Comm. G 1. plcture, VI 8D vi,
al. living; 2. total task M0 N0 if needed
(1985) bus 3. practice; independent
riding test trials

-
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Behavior/Population

The antecedent prompt and test procedure has been used to teach a wide
range of dehaviors across domains. The majority (76X) of the studies taught
discrete behaviors. Examples of those skills included expressive language
skills (McGee, Krantz, & McClannahan, 1984; Nelson, Peoples, Hay, Johnéoﬁ, &
Hay 1976; Radgowski, Douglas, Allen, & LeBlanc, 1978), receptive language
skills (Rowan § Pear, 1985), language/academic skills (Gersten, White, Falco,
& Carnine, 1982; Gickling, Hargis, & Alexander, 1981; Koegel, Dunlap, Richman,
& Dyer, 1981; Sindelar, Bursuck, & Halle, 1986), community living skills (Lowe
& Cuvo, 1976; Welch, Nietupski, & Hamre-Nietupski, 1985), leisure/social
skills (Peterson, Austin, & Lang, 1979; Spangler & Marshall, 1983), daily
living/self care skills (Sarber, Halasz, Messmer, Bickett, & Lutzker 1983;
Shapiro & Sheridan, 1985), vocational skills (Crist, Walls, & Haught, 1984;
Katz, Goldberg, & Shurka, 1977; Schutz, Jostes, Rusch, & Lamson, 1979), and
motor skills (Hardiman, Goetz, Reuter, & LeBlanc, 1975). The studies teaching
chained behaviors included potholder making (Adkins & Matson, 1980), object
assembly (Crist et al., 1984; Katz et al., 1977), menu planning and grocery
shopping (Sarber, Halasz, Messmer, Bickett, &§ Lutzker, 1983), sweeping and
mopping (Schutz, et al., 1979), appropriate telephone usage (Smith & Meyers,
1979), and independent bus riding (Welch, Nietupski, & Hamre-Nietupski, 1985).

_The population chosen for intervention in the antecedent prompt and test
studies exhibited a wide range of handicapping conditions including students
with mild mental retardation (Sindelar et al., 1986) and extending to severe
and profound retardation (Peterson, Austin, & Lang, 1979), autism (McGee et
al., 1784), physical handicaps (Hardimen et al., 1975), and learning

disabilities (Cooke & Apolloni, 1976).
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Type of Prompts

The type of prompt used appeared to be dependent upon the population,
task selected for training, and experimenter discretion. The majority (79%)
of studies used a mgdel alone or in combination with another prompt. For
example, Brady and Smouse (1978) paired a model with a verbal direction and/or
s sign with physical guidance; Gersten et al. (1982) used simple declarative
statements and questions to present a model six times; Lowe and Cuvo (1976)
modeled a correct coin counting response while requiring concurreant imitation
nby the student. Examples of other prompts included direct and indirect
verbal cues (e.g., Hardiman et al., 1975), physical/kinesthetic prompts
(Nelson et al., 1976), and verbal instructions (Peterson et al., 1979). All
of these prompts provided information to the student as to the precise form of
the correct response.

Stimulus prowpts, see Table 2, make the task easier for the student by
providing information regarding the "essential characteristics” of the task
stimuli (Becker et al., 1975). For example, Koegel et al. (1981), while
training a variety of language concepts..compared the effectiveness of
nonspecific or indirect verbal attending cues to a specific orienting cue when
paired with the SD. In addifion, Smeets and Kleinloog (1980) delivered a
variety of indirect verbal discriminative instructions prior to each task
component.

Test for Stimulus Transfer

With the antecedent prompt and test procedure, transfer of stimulus
control to the sD is tested by providing trials without the prompt. These
trials were conducted in a variety of ways across studies. The most

frequently used format was the model-lead-test strategy which involves the
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experimenter demonstrating the correct response, allowing the student to
practice (often with the experimenter present), and requiring the student to
respond independently to the discriminative stimulus (Carnine & Silbert,
1979).

Olenick and Pear (1980) trained expressive identification of pictures and
provided prompted trials consisting of a model of the picture name and an
opportunity to respond followed by a probe or test trial without the model.
When teaching counting aid coin summation, Borakove and Cuvo (1976) and Lowe
and Cuvo (1976) presented a model and required concurrent imitation by the
student, and this was followed by an independent test trisl (i.e., the model
prompt was removed and the student was given the opportunity to respond).

Crist et al. (1984) delivered a model of an assembly task step and
ingtructed the student to perform that step (e.g., "Now you do it."). Each
training trial was followed by a test trial or opportunity to perform the
whola task indepeniently. When training students to assemble an electrical
outlet, Katz et al. (1977) delivered a model of the behavior and told the
student to "Do it.” When students were presented with the task in another
setting, the experimenters removed the model and recorded the number of
completed tasks. Mansdorf (1977) began teaching matching concepts with the
experimenter modeling the correct matching response followed by a 10-sec wait
and presentation of a trial without the model. Sindelar et al. (1986) taught
sight words by having the teacher model each word in the instructional set,
requiring students to imitate, and then providing three test trials without
the model.

Some studies did not remove the prompt during training sessions but

tested for stimulus control in other situations. One procedure was

-]
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observational recording following training. For example, Hardiman et al.
(1975) delivered direct verbal primes in a éree play seésion then observed and
measured engagement with, and skill i{n using, playground equipment in a second
session; Cooke and Apolloni (1976) delivered verbal instructions and models
for appropriate social interactions followed by observations for those
responses throughout the day; and McGee et al. (1984) modeled and required
repeated practice trials of assertive statements in a training eetting, and
then observed and measured the frequency of assertive statements in a game
playing setting. Another procedure involved implementing test sessions
following training sessions. For example, Smith and Meyers (1979) conducted
test trigls following two training sessions in correct telephone usage;
Gickling et al. (1981) trained sight word reading and then presented review
trials, omitting the antecedent prompt in sessions following training.
Radgowski et al. (1978) trained correct articulation of the "L" sound followed
by a posttest; and Smeets and Kleinloog (1980) trained three students to use a
pocket calculator, however, the antecedent verbal cues were not removed until
experiment 2. |

Some studies stated transfer occurred; however, their descriptions were
not in sufficient detail to determine how it was assessed. For example, Brady
and Smouse (1978) stated that once the initial SD "evoked the correct
response” the experimenter went on to a second behavior (p. 274). Koegel et
al. (1981) reported anecedotally that "some of the children were observed to
continue to respond successfully after the specific orienting cues were
withdrawn" (p. 196). In addition, DeHaven (1981) in phase I trained receptive
instruction following using a verbal prompt and model; in phase II, a model

and verbal prompt for training one instruction and a verbal prompt alone for
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training the fourth instruction were used. The correct responses to
instructions trained with different types of antecedent prompts were compared

in generalization probdbes.

Consequences

Correct Responding
The majority of studies using the antecedent prompt and test procedure

reported that praise was delivered contingent upon the occurrence of correct
responding during both training and test trials (e.g., Gersten et al., 1982).
The studies which tested for transfer in observational settings or in later
test sessions generally provided reinforcement in the training sessions alone.
Incorrect Responses

The consequences for errors varied across studies and in some cases
trainers differentiated between training and test trials. For example, Smeets
and Kleinloog (1980) used a verbal error correction procedure plus
demonstration of the correct response on training trials only. In other
studies, such as Adkins and Matson (1980), descriptive verbal statements
explaining student errors were given followed by physical guidance if the
verbal correction was ineffective. This error correction procedure was used
in training and test trials. However, only those correct respomses occurring
without error correction on the test trials counted towards criterion. Some
studies reported that student errors in training produced a continuation of
the training trials versus going to a test trial (e.g. Olenick & Pear, 1980;
Rowan § Pear, 1985). As reported in Table 2, consequences for both correct
and incorrect respoading were dependent upon population, behavior taught, and

trainer discretion.

r




Results

Effectiveness

All antecedent prompting studies reported that the procedure was either
effective in training target dbehaviors to criterion (e.g., Borakove & Cuvo,
1976; Crist et al., 1984; DeHaven, 1981) or increased the frequency of student
responding over baseline rates (e.g., McGee et al., 1984; Peterson et al.,
1979).

Although these studies reported data demonstrating the effectiveness of
antecedent prompting as an instructional strategy, 52% manipulated an
additional variable resulting in some form of comparative data. These
variables included (a) stimulus variation, e.g., Brady and Smouse (1978)
compared sign SD alone, verbal SD alone, to sign/verbal sD, Crist et al.
(1984) compaied the effectiveness and efficiency of training complex assembly
skills using short, medium, or long task analysis, and Koegel et al. (1981)
compared performance during presentation of specific versus nomspecific
orienting cues; (b) post response manipulations, e.g., Olenick and Pear (1980)
compared different schedules of reinforcement on prompt and probe trials; (c)
types of antecedent prompts; and (d) environmental manipulation, e.g., Smith
and Meyers (1979) compared posttest scores following training of six groups in
individual or group instruction settings in addition to varying the type of
prompts delivered to each group.

Efficiency

Some form of efficiency data were reported in 52X of the studies. This
information included total training time (Crist et al., 1984; Lowe & Cuvo,
1976; Smeets & Kleinloog, 1980; Smith & Meyers, 1979; Welch et al., 1985),

sessions to criterion (Lowe & Cuvo, 1976; Wacker & Greenbaum, 1984), number of
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errors (Crist et al., 1984; DeHaven, 1981; Lowe & Cuvo, 1976; Olenick & Pear,
1980; Smeets & Kleinloog, 1980), trials to criterion (Fink & Brice—Gray, 1979;
Gersten et al., 1982; Koegel et al., 1981; Nelson et al., 1976; Rowan & Pear,
1985; Smeets & Kleinloog, 1980; Wacker & Greembaum, 1984), and one study
calculated the median number of teacher prompts per 5-minute training sessions
(Peterson et al., 1979).

Summary
Based on the literature reviewed, the following statements can be made:

* Antecedent prompting has been used to teach a wide range of persons with
handicapping conditions.

* This strategy has been used to train a variety of dbehaviors to criterion
and to increase performance of others. Both chained and discrete tasks
were taught; however, the majority of studies employed discrete
resporses.

* The type of prompts used was dependent upon population, behavior, and
trainer discretion; however, in 79% of the studies, a model alone or in
combination with other prompts was used as the antecedent prompt.

* The most frequently used test for transfer of stimulus control was the
model-lead-test, or a pretest-train-posttest format.

* The consequences for correct and incorrect responding varied across the
studies and was based upon population and target behaviors.

* No data were reported comparing antecedent prompting with other
instructionsl strategies. However, a slight majority of studies reported
efficiency data; trials to criterion was the most frequently cited
measutree.

5
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Antecedent Prompt and Fade

Chapter 4
Melinda Jones Ault, Mark Wolery, Patricia Munson Doyle, and David L. Gast

The antecedent prompt and fade procedure involves the presentation of a
prompt presented with the discriminative stimulus. "A prompt is defined as a
cue that is presented with the sD and that serves to guarantee correct
responding” (Koegel, Egel, & Dunlap, 1980, p. 289). As training progresses,
the prompt is gradually faded out until the student responds to the 8D alone.
This procedure has been reviewed and procedural descriptions have been
deseribed in Striefel and Owens (1980) and Wolery and Gast (1984).

The antecedent prompt and fade studies reviewed here are similar to the
most-to-least procedure and the graduated guidance procedure in that prompts
are initially presented at the most intrusive level and assistance is
gradually decreased over trials or sessions. However, these studies differ
from those procedures in that the prompts are faded without using the
most-to-least or graduated guidance procedure. Studies are included here if
they do not have a hierarchy of prompts, specify a criterion for moving to the
next prompt level, or do not involve the immediate fading or application of
assistance based on moment—=to-moment responding of the student. It is
possible that some systematic prompt fading was used in these studies, but in
the published report the procedures were not specificaily described.

The prompt and fade trial sequence is shown in Figure 1 and consists of
the experimenter presenting the novel stimulus paired with a prompt which
controls the correct response. The student then respor”’s and the experimenter
delivers consequences for correct or incorrect responding. A description of

the subjects, settings, behaviors, results, and experimental designs that were
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Asgess Prerequisite Skills and Ideatify Reinforcers

Rlasning Deciaions: Specify Controlling Prompt, Specify Procedures for Fading Prompts

Ispieaeat Error Correction
or Scror Consequent Event

Reinfarce Student

Secure Student’s Attention, Preseat Task Directicn, and Imediately Present Controlling Prozpt K_

Present Hext Trial
At This Prompt Level

Present Rext Trial and
Begin Fadisg Prompt

Continve Training At
Nev Prompt Level

Teach NHext Skill in
Sequence

Figure 4.1 Flow chart depicting the antececent prompt and fade strategy.
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involved in the investigations using the antecedent prompt and fade procedure
are shown in Table 1: codes for information presented in Table 1 are found in
Appendix A. The behsviors and strategy specific information are shown in

Table 2.



"B
. ¥

Citaticn Population Setting  Debavior  Bffective-  Rfficlency  Generall- Maiates- Design
Bmbdec/ Age/ Diag- : gation ance
Geader yrs  nosis
Marrera ot in 46 Mt s Brpress. Ve 1.5 s P, D n
sl. (1980) id. of abjects Voo ¥1Hve, v
3

Wariable | - Total comms Variable 2 - Sign alones Variadle 9 - Oral alose

Clark 8

| 15- KR S Orai ¢ Y] Tos 7] n
Sherann H 17 N responding
$17;1] to questions
k| 3.6 I
ir 4.7
Crouch ot . | S R s Cowpleting * 7)) %] %] B
al. (1984) 17 k< food service Jabs
Deckner & N 535 2 S Pressing /- L T4] 8 Ge
Manten (1980) - 4 62 N pase]
Frask § i 11.5 @ ] Nake + 7] T+ RD 1]
Yacker k(4 13.0 purchases 11
(1988)
[aspezyk | I S Mppropriate ¢ i §,Toe i
(1983) self-feeding
Legel 8
Rincover
(s
Beper. | k| .5 Mt IS Notor ¢ T S,/ o/-8D WD
11.0 imitation/
recept. id.
of body parts
Barchetti et W% 1 KR I8 Street - 8 i D &
al. (1983 9 _ crossing V2
Vas sable | ~ classromm training; Variadle 2 - commnity training
Ne




Table § continued. s
Citation Poputation Setting  Behavior  Bffective-  BRfficiency  Generali- HMaintes~ Design
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Citation Population Behavior Type of Prospt and Consequences
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Table 2 contlaued. 87
Citation Populaticn Behavior Type of Prowpt and Consequences
Rabec/Diagnosis  Nase Type  [Pading Procedures/ Correct Error
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0'Beill & i MR Sav chaia & N0; | correct fade M0 verbal and social P or MO
Bellay assexbly praise, edidies If to
(1978 progress-
: R and PP
or 0
Peaington & 2 W Manual Signing IS X0; fading ¥/D, A unproapted-praise, P faded
Clarke Aut edibles over time
(1983) prompted-praise
Rincover ot al. 4§ Mt Toy play s PP, faded over trials ediples QR? g
(™ Vi
- Rincover & 10 Aut Botor imit./ 0s P, faded intensity and praise, edibles none
Loege! recept. 1d. of delayed presentation of
(1975) body parts/ proopt
right vs. left
Salistury et al. 2 1] Manual signing IS K0; fading ¥/D, A or L] "]
(1978) P, facde degree of
assistance
Salvin et al, ! Aut . Manual signing IS FP; fading MD received stiulus VR,
(1978 placed
hands at
sice, P
if
repeated
ercors
Schre:boan § 2 M Aagwering 08 *0: fading VD VD VD
Carr Sch questions
(1979}
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Table 2 continued.

Citation Population Dehavior Type of Prompt and Consequences
Rmber/Diagnosis  Hame Type  Pading Procedures/ Correct Brrer
: Criteria Responses Responses
Sternberg ot al. I m Co-active gross DS IP, fade locus of control  prajse ot first, WD
(1985) V1 motor imitation then pralse only
1] for lmproved
performance

VanBierviiet 6 D Express./recept. IS ¥0; fading /D, A unprampted - token, FP faded
(ym id. of menval praise CBF; edidles

signe V23 prampted - praise
Whitzan et al. 2 W Instruction s P, faded muaber of Praise, T4
(197 fol lowing praopts given edibles CRF

O ‘ ‘ 0‘):

- .
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Behavior/Population

The antecedent prompt and fade procedure has been used to teach expressive
language skills (Barrera, Lobato—-Barrera, & Sulger—Azaroff, 1980; Clark &
Sherman, 1975; Remington & Clarke, 1983; Salisbury, Wambold, & Walter, 1978;
Salvin, Routh, Foster, & Lovejoy, 1977; Schreidbman & Carr, 1978; VanBiervliet,
1977), receptive language skills (Koegel & Rincover, 1977; Oliver & Scott,
1981; Rincover & Koegel, 1975; VanBiervliet, 1977; Whitman, Zskaras, &
Chardos, 1971), imitation (Koegel & Rincover, 1977; Rincover & Koegel, 1975;
Sternberg, McNerney, & Pegnatore, 1985), vocational skills (Crouch, Rusch, &
Karlan, 1984; O'Neill & Bellamy, 1978), discrimination skills ( Deckner &
Blanton, 1980), daily living skills (Frank & Wacker, 1986; Marchetti,
McCartney, Drain, Hooper, & Dix, 1983), self-help skills (Knapcgzyk, 1983), and
play skills (Murphy & Callias, 1985; Rincover, Cook, Peoples, & Packard,
1979). The majority of behaviors taught with this procedure have bdbeen
discrete tasks. However, three studies taught chained skills {ncluding
sppropriate self-feeding (Knapczyk, 1983), street crossing (Marchetti et al.,
1983), and saw chain assembly (0'Neill § Bellamy, 1978). The population that
participated in these studies included persons with mental retardation
(ranging from mild ro profound), autism, and multiple handicaps.

Fading of Prompts

A variety of prompts have been applied and then faded in these studies.
They include: physical prompts, verbal models, physical models, verbal
prompts, visual prompts, and a combination of two or more of the prompts
listed above. The majority of studies dinitially applied a physical prompt and
gradually faded the physical assistance provided as training progiessed

(Deckner § Blanton, 1980; Murphy & Callias, 1985; Rincover et al., 1979;

" 4
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Salisbury et al., 1978; Salvin et al., 1977). For example, Rincover et al.
(1979) taught four autistic children to play with toys. They stated "for each
toy, a child was physically prompted through the topography of the correct
response, and the physical guidance was gradually faded over trials" (p. 225).
Rincover and Koegel (1975) and Koegel and Rincover (1977) also initially
provided physical guidance but faded the assistance dy delaying the delivery
of the prompt and decreasing the intensity of the physical prompt. Sternberg
et al. (1985) taught co~active gross motor imitation to profoundly handicapped
students by fading physical assistance using first hand-over-hand guidance,
followed by hand-over—elbow, and finally a touch prompt. Criterion levels for
progressing from one of these prompts to the next were not specified. Whitman
et al. (1971) faded physical guidance for following instructions by removing
assistance first from the completion of the task and it was progressively
removed from other movements in the total response sequence in a reverse
fashion" (p. 285). Physical assistance continued to be withdrawn until the
student could perform the behavior in response to the verbal direction alone.

The next most frequently used prompt was a verbal model for teaching oral
responses (Barrera et al., 1980; Clark & Sherman, 1975; Schreidbman & Carr,
1978; VanBiervliet, 1977). Clark and Sherman (1975) taught three adolescents
with mental retardation and four children from economically disadvantaged
backgrounds to respond orally with complete sentences to three forms of
questions. The experimenter stated the question, and then immediately modeled
the entire answer. Over trials, the model was faded by decreasing the number
of words modeled from the end of the sentence.

Physical models have also been used as prompts. In both the Oliver and

Scott (1981) and VanBiervliet (1977) studies, receptive identification tasks
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were taught by initially presenting a model of pointing to the correct object
and then gradually fading the model.

Verbal prompts were faded in the Crouch et al. (1984) investigation with
what the suthors called, "the verbal training procedure of the verbal
correspondence training paradigm” (p. 273). Three adults with moderate
handfcaps were taught to reduce the time they needed to complete a vocational
task. At the beginning of training, a coworker prompted the students by
telling them a few minutes before they were to begin work the specific times
they were to start and stop their jobs. These direct verbal prompts were then
faded and thej subjects were required to state by themselves the times they
would start and stop work. Finally, subjects were still required to state
start adn stop times but received reinforcement only when they actually began
and ended their jobs at the times they had started.

Frank and Wacker (1986) was the only study that faded visual or material
prompts. Four mildly handicapped children were taugit to mske purchases using
a number line, coin segments, and item gegments. The authors state they used
a 5-step procedura to fade each of these prompts, but specific procedures are
not described.

The remaining studies used one or more of the prompts described above in
their fading procedure (Knapczyk, 1983; Merchetti et al., 1983; O'Neill &
Bellamy, 1978; Remington & Clarke, 1983). Knapczyk (1983) for example, taught
a boy with severe multiple handicaps to self-feed appropriately by fading
manual guidance first and then verbal prompts.

Movement Through Prompt Levels

The studies reviewed here did not specify exact procedures for

progressing from one prompt level to another. Some of the studies did

b
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indicate that prompts were faded over trials or sessions (Clark & Sherman,
1975; Marchetti et al., 1983; Oliver & Scott, 1981; Rincover et al., 1979),
where others stated that as the students’' responding progressed, prompts were
faded (Remington & Clarke, 1983; Salvin et al., 1977; Stermberg et al., 1985).
Remaining studies simply stated that prompts were faded and did not elaborate
further on the fading procedure.
Consequences

Correct Responses

O0f the studies reviewed, three specify differential consequences for
prompted and unprompted responding. Remington and Clarke (1983) provided
praise plus food for correct responses following a model prompt and praise
alone for correct responses that were physically prompted following the model.
Sternberg et al. (1985) initially provided praise for both prompted and
unprompted responses and later in training only provided praise for unprompted
responses or responses which received prompts at a lower level of assistance.
VanBiervliet (1977) provided praise only for prompted responses, whereas
unprompted responses received praise plus a token on a CRF schedule of
reinforcement and edibles on a VR3 schedule. Other investigations only
specified consequences for correct responses and did not differentiate between
prompted and unprompted responding.

Error Responses

Studies which specified consequences for incorrect responding utilized
ignoring, verdal reprimand, putting through, time—out, and prompt and fade as
error correction. Koegel and Rincover (1977) and Rincover and Koegel (1975)
both stated that incorrect responses were ignored. Barrera et al. (1980) said

"No" following an incorrect response and Salvin et al. (1977) said "No" and
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placed the student's hands at his/her side. Clark and Sherman (1975) and
Oliver and Scott (1981) provided ¢ verbal reprimand and then geve the correct
response following an incorrect response. In addition, if the student still
did not respond correctly, Clark and Sherman (1975) said, "No" and then
provided a timeout.

Several studies used prompt and fade procedures as error correction
(O'Neill & Bellamy, 1978; Remington & Clarke, 1983; Salvin et al., 1977; Van
Biervliet, 1977)., For example, in Remington and Clarke (1983) if a student
did not respond correctly to a model prompt, physical prompts were provided
and then faded. Salvin et al. (1977) stated that the prompt and fade
procedure was reinstated if the student began making repeated errors.

Results

Effectiveness

The majority of the antecedent prompt and fade studies reported that the
procedure was effective for teaching the targeted behaviors (e.g., Crouch et
al., 1984; Koegel & Rincover, 1977; Remington & Clarke, 1983). Two studies
reported mixed results of effectiveness in which some students acquired the
dbehavior and some did not (Deckner & Blanton, 1980; Marchetti, 1983). Deckner
and Blanton (1980) used an antecedent physical prompt and fade procedure to
teach students to touch a panel containing 10 dots versus an empty panel.
Sixteen of the 21 students did not acquire the behavior. Marchetti et al.
(1983) compared a community group with a classroom group in teaching street
crossing using an antecedent prompt and fade strategy. The procedure was
effective for the community group but not for the classroom group.

Only one study reported that the prompt and fade procedure was not

ef fecti Murphy aend Callias (1985) compared an experimental group with a
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control group for increasing constructive play. The results indicated that
seven out of 10 experimental students increased their constructive play, but

no significant difference occurred between the two groups.

Efficiency

Nine of 20 studies reported some type of efficiency measure. These
included trials to criterion, sessions to criterion, number of errors, days to
eriterion, minutes to criterion, rate of acquisition, and trial presentation
rate across conditions (Barrera et al., 1980; Koegel & Rincover, 1977; Oliver
& Scott, 198]1; Remington § Clarke, 1983; Rincover & Koegel, 1975; Schreidbman &
Carr, 1978; Sternberg et al., 1985; VanBiervliet, 1977). The most frequently
reported efficiency measure was trials to criterion.

Summary

Based on the literzture reviewed, the following statements can be made:

* The antecedent prompt and fade procedure has been used to teach students
with mild to to profound mental retardation and those with autism.

Elementary- and secondary-aged students were the most frequently used in
the studies.

bad The majority of behaviors taught with this procedure were discrete tasks.
* Most of the studies employed physical prompts which were gradually faded.

* These studies did not state procedures for moving from one prompt level
to the next prompt level.

* Most studies did not specify differential consequences for prompted and
unprompted responses.

* The majority of studies reported that the procedure was effective in
teaching the targeted behaviors.

* Few studies reported efficiency measures, but of those that did, trials
to criterion was the most frequently cited.
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Most-to-Least Prompting

Chapter 5

Melinda Jones Ault, Mark Wolery, Patricia Munson Doyle, and David L. Gast

‘The most-to-least procedure or system of decreasing assistance involves
systematically fading prompts from those which provide the most assistance
necessary to emit a correct response to those which provide decreasing amounts
of assistance. A hierarchy of prompts is used in the procedure. Initially,
the most intrusive prompt is provided simultaneously with the novel stimulus
until the student attains a specified criterion level. At this point, the
next less intrusive prompt is provided. The students continue through the
prompt levels until they respond to the novel stimulus without assistance.
This procedure has been reviewed and procedural requirements have been
described in Wolery and Gast (1984), Billingsley and Romer (1983), and Schoen
(1986).

The most-to~least trial sequence is shown in Figure 1 and consists of the
experimenter presenting the novel stimulus paired with a specified prompt
level. This is followed by the student’s opportunity to respond and the
delivery of consequences for correct and'incorrect responding. A descfiption
of the subjects, settings, behaviors, results, and experimental designs that
were involved in the {nvestigations using the most-to-least prompting
procedure are shown in Table !.; codes for information presented in Table 1 are
found in Appendix A. The behaviors and strategy specific information aré

shown in Table 2.
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Assess Prerequisite Skills and Identify Reinforcers

Rlaming Decigions: Specify Prowpt Bierarchy, Criterion for Moving to ext Proopt Level,
Consequent Bvent for Rrrors

Secure Studeat’s Attention, and Present Task Direction and Nost Istrusive Prompt

{mpiement Brror Correction
or Error Consequent Event

1
Reinforce Student Student
At Criterion Por Present Next Trial At Thi |
This Proopt Progpt Level
1?
YES

Use Rext Less Intrusive Prompt Level Duriag
Next Session, Or If Student Has Met Criterion
At The Independent Level, Teach Next Skiil In
Sequence

Figure 5.1 Flow chart depicting the most-to-least prompting strategy.
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Citation Population Setting DBehavior  Bffective- BRfficiescy  Geserall- Malaten- Design
Rmbec/ Ap/ Blag- ness sation ance
Gendee Yrs nosis
' Colexsi & W I- KB P Walkicg to 4 Sdjectst N ) v B
Pollow - 4 2 W ' schooiroom  § Sbject/n PAU
‘ {1964) T
l Qivo ot al. a 19~ Kol® ] Sorting ¢ M U] D B
(1981) 17 il NiRR girments ]
' Civo ot al. k| 19 KR ] Cleaning MU S W 1]
(1978 x 15 restroo
' Duker & i 8.0- KR IN Eanual ¢ S M L) 1]
Nichielson (1983) 2F 16.2 MW signing &
' Diker § Bxper.! 20 2: » I8 Faual ¢ 8 S V-2 B
forsiok ] signing
(1984)
Bper.il] A 8 At N Nanual * S 8¢/~ +/-} B
13.9 @ signing
Dunst et & iofants PR sS Nxated ¢ 7] 77 80 L]
' al. (1965 X bead
turning
Biserman et 18 ] Aut s Kanusl + $ . WD B
' al. (1982) signing T c
Layoser ot | 6.11- NaR ss Baking o/ NP/ S.pT L) ]
al. (1986) 3 1.5 M| mack on § Subjects, 4 Subjects,
e 2t ou
N NP/Us 1 Sbject,
1) 3 Sbdjects, VOV2
' Vaciadle 1 - Backward chaining, Nitiple trials; V2=¥1 3 Subjects,
Variable 2 - Total task, Sisgle trial 71=V2
Luisell] et 1N 10 Nol® PsS Assvering ¢/A N S¢/- +A ]
al. (49 ) qestions Pe/-
Richmond 8 g 15 MR SS Dpress. id. Y1H¥2 Vi Te/= +/-D AT
' Levallen 2 of letters/ VIv2
(1983) animis
Variable {-Dual trainer; Variadle 2 - Sisgle trainer
l Vheeler ot & 13.3- KofR ] Grocery + | S,P+ L Py
al. (1980) 1N 17.3 M shopping
' 1 0N ‘4
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Citatica Population Behavier Prompt Ceiterion for Novisg Consequences
Raber/Diagnosis Same Type  Hiecarchy to Bext Prowpt Level Correct Brror
Sequence fesponses Responses
Colossi & § Nk Valkingto B8 1. 91, P56 | correct, mve L0 praise w,
Pollov (1984) /= achool room ofwayto  onext level
room
LN, PV
.7, PV
‘o “9 " m
5. V1, P L6
§. 1
Quvo et al. 5 e Socting G 1.9, 0 %% cocrect on 1 praise I3 ¥l then
(1981) Nol(R garsents ., m trial, sove to sext . & if
. ¥ level needed
4.1 :
Quvo et al. 6 o Cleaning & 1. V[, ® 1 correct, move praise, 80
(U restroas 2., 66 to next level edidbles W re-
3. v istorce-
4.1 eent
See See Gvs | = |ndependent Rafixedratio V1=
Appendix Appendix chained [Vl = jpdirect reinforcesent verbal
A A . verbal &%s
discrete instruction Faduated
¥l = verba) Quidance
inatructice R = verd
W s vimnl reprisnd
proopt s
G = gesture aode}
MO = partial Ws
poce) visual
10 = soce! prospt
66 = graduated P = full
Quidance physical
PPro = physical €=
prapt overcorr.
PP = partial (X s cont
physical exercise
P = full phys. D s disc
samipulation stioulus
SD = discrin. WD = not
stiquius defined
Q % 1 I v
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' Citation Population Behavicr Praspt Criterion for Noving Conmquences
Rabec/Ditghosis Name Type  Blecarchy to Sext Prompt Level Correct frroc
Sequence Responses Sesponses
' Duker & 3 e Rl 1.1, V7, 0 8 correct, move to praise, edidles, W, P
Nichielson || signing ., W next level o drink
' : (1989) 8, VI
Duker § Norsisk
l (1984)
bDoper. | 2 11 Banual s .59, ™, W 3cocrect, move to  Drink or R thea
signing 2.9, W next level smnipulate object P, MO,
' 3. for 10 sec. oW
Beper. 11 2 Mt Samal -] 1.8, 0 Saoe 38 above Swe as above R then
i signing .9 PN,
' or VP
Dunst et al. § M Pixated hesd IS . ® Sain. at praspt  {llumination of  moee
l (1985) | turning .M level, move to lights
1 aext level
' Binerman et al. 1 Mt Nanual ] 1. 80, VI, M0 Q0% correct for 0 scial praise, 0C thes
(1962; signing 2. 8, V1 trials, move to edidles G, 0Con
. 9 next level &d deh-
. avior
. layser et ai. 8 NifR- Baking mack O 1. P 3 correct, move L0  edibles g
' (1986) e rA . pext level
At 3. PPro
4. €
' s. 1
Luisell} et al. ! ¥R Ansvering oS . NI O 10 correct. move descriptive praise WD
l {1979) questians 2. M0 fiest 172 to next level FR1. token PR3
of response
3. 0 initial
sound
g
Richmond 8 2 m Expres. id. IS B0, faded over V% correct, move  praise, ®.
' Levailen (1983) of letters/ 4 levels, to next level egibles CRF tepeat
animls Levels N/D §D ana
l promet
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Behavior/Population

The most—~to-least procedure has been used to teach daily living skills
(Colozzi & Pollow, 1984; Cuvo, Jacobi, & Sipko, 1981; Kayser, Billingsley, &
Neel, 1986; Wheeler, Ford, Nietupski, Loomis, & Brown, 1980), expressive
language skills (Duker & Michielson, 1983; Duker & Morsink, 1984; Hinermsn,
Jenson, Walker, & Peterson, 1982; Luiselli, Colozei, Donellon, Helfen, &
Pemberton, 1978), cognitive skills (Richwond & Lewallen, 1983), fixated head
turning (Dunst, Cushing, & Vance, 1985), and janitorial skills (Cuvo, Leaf, &
Borakove, 1978) to learners with moderate, severe, and profound handicaps. Of
these studies, seven used discrete tasks (Colozzi & Pobllow, 1984; Duker &
Michi~1son, 1983; Duker & Morsink, 1984; Dunst et al., 1985; Hinerman et al.,
1982; Luiselld et al., 1978; Richmond & Lewallen, 1983) and four employed
chained tasks (Cuvo et al., 1981; Cuvo et al., 1978; Kayser et al., 1986).
Uses of the Procedure

Most of the studies reviewed used the most-to-least procedure alone i
teaching skills; however, some used it in conjunction with another strategy.
In the Cuvo et al. (1981) and Cuvo et al. (1978) studies, the most~to-least
procedure was used in combination with the system of least prompts. The
most=to~least hierarchy was used for tasks that had been identified as
difficult or for steps in the chain which had a high probability of error
reponses. In Duker and ﬁichielson (1983) and Duker and Morsink (1984), the
system of least prompts was used to teach manual signing; the discriminative
stimulus, however, was changed over trials in a most-to—-least sequence.
Prompt Hierarchy

The prompt hierarchies used in these studies differ in the number of

prompt levels employed in each hierarchy and in how the prompts were faded.
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The hierarchies included an independent level of performance and the number of
prompt levels ranged from three (Dumst et al., 1985; Hinermar et al., 1982) to
six (Cologzi & Pollow, 1984; Wheeler et al., 1980). Some most—to-least
studies employed a full physica! prompt at the initial level of instruction
and faded the amount of physical guidance given at each prompt level (Dunst et
al., 1985; Kayser et at., 1986). Kayser 2t al., (1986), for example, taught
eight students with moderate to profound handicaps to make a snack using the
prompt levels of full physical assistance, partial physical assistance,
physical prompt, gestural cue, and independent performance. Other studies
initially provided a model and systematically faded it (Cuvo et al., 1981;
Luiselll et al., 1978). In the Luiselli et al. (1978) study, answering
questions was taught in the most-to-least sequence of the experimenter
modeling the entire answer, modeling the first half of the answer, modeling
the initisl sound of the answer, and finally providing no model. Richmond and
Lewallen (1983) stated that they faded a8 verbal prompt over four levels,
however the exact prompt hierarchy was not specified.

Colozzi and Pollow (1984) faded both verbal prompts and teacher presence
in teaching students with severe handicaps to.walk from the entrance of their
school to the classroom. Iunitial prompts consisted of the teacher stating the
full verbal direction, (i.e. "Walk to the classroom with hands down") and
assisting the student f1§e-sixth's of the way to thé classroom. Over prompt
levels, the teacher's verbal direction was faded as well as the distance from
which the teacher assisted the student.

The remainder of the prompt hierarchies used in the literature consisted
of providing more than one prompt at the initial level, and then at each

subsequent prompt level removing one of the prompts until the student

1
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responded independently (Cuvo et al., 1978; Duker & Michielson, 1983; Duker &
Morsink, 1984; Hinerman et al., 1982). For example, Hinerman et al. (1982)
used the prompt levels of (a) task direction, verbal prompt, and sign model
(b) task direction and verbal prompt; and (c) task direction alone to teach
expressive manual signing to a student with autism.
Movement Through Prompt Levels

In order for students to move to the next level of prompting in the
most-to-least hiersrchy they were required to attain a specified criterion at
the preceding prompt level. In the studies reviewed, students did not move to
the next level of assistance until they attained a specified percentage of
correct responses at a prompt level (Cuvo et al., 1981; Hinerman et al., 1982;
Richmond & Lewallen, 1983), a specifi@d aumber of consecutive correct
responses (Colozzi & Pollow, 1984; Cuvo et al., 1985; Duker & Michielson,
1983; Duker & Morsink, 1984; Kayser et al., 1986; Luiselli et al., 1978), or

received a level of prompting for a specified number of minutes (Dunst et al.,

1985). In the Dunst study, infants with profound retardation and multiple

handicaps were taught fixated head turning by the illumination of lights
contingent upon a head turn., One of the students received prompts which were
arranged in decreasing levels of assistance and included physically turning
the child's head to midline, prompting the child to 1lift his head off the crib
and initiate the turn, and providing contingent lights only. Progression from
one prompt level to the next occurred when the experimenter provided each
prompt for 5 minutes.

In addition to progressing to the next level of assistance following
correct responses, studénts were required to return to a preceding prompt

level following incorrect responses. If students made a specified nurber of

110



106

incorrect responses ({"olozzi & Follow, 1984; Cuvo et al., 1978; Duker &
Michielson, 1983; Duker & Morsink, 1984; Kayser et al., 1986; Luiselli et al.,
1978) or did not attain a specified percentage of correct responses (Cuvo et
al, 1981; Richmond & Lewallen, 1983), they were provided with the preceding
prompt level. Although Wheeler et al. (1980) stated the use of "six kinds of
cues and correction procedures, arranged from most to the least amount of
assistance/intervention” (p. 109), the procedures were not defined and the
criterion for moving from one prompt level to the next was not given.

COnseguences

Correct Responses

Consequences for correct responses were provided regardless of the prompt
level being used. These consequences included praise alone (Colozzi & Pollow,
1984; Cuvo et al., 1981), praise plus edibles (Cuvo et al., 1978; Duker &
Michielson, 1983; Duker & Morsink, 1984; Hinerman et al., 1982), edibles alone
(Kayser et al., 1986), praise plus tokens (Luiselli et al., 1978), and
illumination of lights (Dunst et 8l., 1985). Presumably, these consequences
were identified reinforcers for each student, although this was rarely
documented.

Error Responses

Six of the studies specified consequences for incorrect responses. Cuvo
et al, (1981) provided ; verbal correction followed by verbal correction plus
physical guidance if needed for an incorrect response. Hinerman et al. (1982)
physically guided the student to form the correct manual sign 10 times after
an error. Contingent exercise was added to this procedure when training was
in progress on the second behavior. Duker and Michielson (1983), Duker and

Morsink (1984), and Richmond and Lewallen (1983) provided a verbal reprimand
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plus additional prompts required to elicit a correct response. Cologzi and
Pollow (1984) provided physical guidance and verbal directions following an
incorrect response.

Results

Effectiveness

All of the studies reviewed reported that the most-to—-least procedure was
effective in teaching the targeted behavior. Both Cuvo et al. (1981) and Cuvo
et al. (1978) stated that the students had rapid acquisition of sorting
garoents and steps in cleaning a restroom, respectively. In two studies,
Luiselli et al. (1986) and Colozzi and Pollow (1984), a slight modification of
one of the behaviors being taught and modification of the training steps
respectively were required before the student reached criterion. Luiselli et
al. (1986) shortened the required verbal response for one of the questions
being taught. Following this modification, the student responded correctly.
Colozzi and Pollow (1984) added additional training steps in order to raise
one student's respoudiné to criterion levels.

Efficiency

Efficiency measures were reported for nine of the eleven studies. Cuvo
et al. (1981) reported the percentage of prompt level use and training time
required to obtain criterion. Cuvo et al. (1978) reported the number of times
prompt levels were ueed,-and Hinerman et al. (1982) reported the efficiemcy
weasures of number of trials and days to critorion. The number of sessions to
criterion measure was reported in Duker and Michielson (1983) and Duker and
Morsink (1984). Colozzi and Pollow (1984) reported the number of days,
average number of trials to criterion, and the amount of training per prompt
level. In Dunst et al. (1985), one infant was provided with decreasing

prompts and his performance was compared with infants who did not receive the
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prompts. The authors state that the infant who received prompts learned
faster than those who did not receive prompts,

Kayser et al. (1986) compared a total task with a backward chaining
nethod in teaching students with mild, moderste, and severe mental retardation
and autism to make a snack. Both of the methods were taught using a

most—to—least prompting procedure. Total task training and backward chaining

were compared on number of changes in levels of sssistance and instructional
session time, Richmond and Lewallen {1983) compared a single trainer with a
dual trainer using the most-to-least procedure and evaluated them on the

number of training sessions, percentage of correct responses, mean rate of

correct responding, and trials to criterion.

Summary -

Based on the literature reviewed, the following statements can be made:

* The most-to~-least procedure was used with students who have mild, -
moderate, severe, and profound mental retardation and autism.

* The procedure was used with studeats ranging in age from infants to
adults, dut most often with elementary— or secondary—aged students.
* Both chained and discrete tasks have been taught with this procedure.
D

* The most-to~least sequence has been used to manipulate the §° while system
of least prompts was used for training.

* The most-to~least procedure has been used in conjunction with system of
least prompts to tesch more difficult steps or tasks likely to have high -
error rates. ,

* The number of prompt levels used ranged from three to six. The majority
of studies employed either three or four levels of prompts.

* Most studies moved through prompt hierarchies by fading a coambination of
prompts (e.g., fade both physical and model prompts).

* Students were required to reach a specific criterion at each prompt level
before proceeding to the next level.

* Most studies reported some efficiency measure.
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System of Least Prompts

Chapter 6
Patricia Munson Doyle, Mark Wolery, Melinda Jones Anli, and David L. Gast

The focus of this chapter is on studies using an instructional strategy
of less to more intrusive extra—stimulus prompts (Schreidbman, 1974) in
facilitate acquisition of new skills. The term system of least prompts (SLP)
vas used t§ refer to a hierarchy of cues beginnin; at the least intrusive
level (providing the student with as little assistance as possible) and
proceeding to the most intrusive level (delivering increasingly more
assistance) (Billingsley & Romer, 1983; Schoen, 1986; Wolery & Gast 1984). In
this hierarchy, the least amount of assistance should be defined as s prompt
most resembling the natural discriminative stimulus while the most assistance
cue should be the most artificial with least resemblance to the sP
(Sulzer-Azaroff & Mayer, 1977).

In the literature reviewed, SLP Q;s described as a strategy for the
transfereiug or shifting of stimulus control from the prompt to the
discriminative stimulus (Billingsley & Romer, 1983; Rosenbaum & Breiling,
1976; Wolery & Gast, 1984) and as an error coriaction procedure used to gain
{nstructional control by fading prompts (Cuvo & Davis, 1983). As a result,
numerous terms were used to describe the procedure. A few of those terms
include system of least ;rompts (e.g., Sedlak, Doyle, & Schloss, 1982;
Storey, Bates, & Hanson, 1984; Wolery & Gast, 1984), increasing assistance
(esg., Billingsley & Romer, 1983; Schoen, 1986), instructional interaction
model (Alberto & Schofield, 1979), instructional cue hierarchy (e.g.,
Hamre=Nietupski, Nietupski, Sandvig, Sandvig, & Ayres, 1984; Hill, Wehman, &

Horst, 1982; Horner & Keilitz, 1975; Schleien & Larson, 1986; Stainback,

hd
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Stainback, Wehman, & Spangiers, 1983), less to more assistance or
least-to-most intrusive (e.g., Cuvo, Leaf & Borakove, 1978; Giangreco, 1983),
the least assistance technique (0'Brien & Azrin, 1972), least-to-most prompt
correction for errors (Gasule, Nietupski, & Certo, 1985), correction procedure
for wrong answers (Hurlbut, lwata, & Green, 1982), and levels of assistance
feedback (e.g., Vogelsberg & Rusch, 1979). A complete list of the terms used
to describe the procedure are shown in Table 1.

Wolery and Gast (1984) suggest four basic guidelines for implementing
SLP., First, the natural discriminative stimulus should be presenteq at each
prompt level. Second, the trainer delivers {ncreasingly more information
contingent upon student error or no response. Third, a constant response
interval (often 5-10 sec) (Billingsley & Romer, 1983) i{s inserted between the
prompt levels which allows the student time to emit an independent response
(Lent & Mclean, 1976). Fourth, Wolery and Gast suggest that all correct
responses be positively reinforced regardless of the student's response to the
least intrusive prompt (e.g., trainer Gclivers reinforcement for correct
responses at all prompt levels). Consequently, a correct response at the
least intrusive level would be rewarded followed by an intertrial interval and
presentation of the next trial with the opportunity to perform independently.
An incorrect response would be consequated by proceeding to the next more
intrusive prompt level. 'This sequence continues until the student emits a
correct response. The reinforcement of all correct responses may facilitate
the student’s acquisition of the skill being taught; however, only those
responses occurring in the presence of the natural discriminative stimulus

alone count toward criterion.
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Table 113

. - - i
-

Rame Ramber of Articles Example Citaticn
—Using this Rage

Bo Bame Provided Banerdt & Bricker (1978)
Auguented Verbal Instruction Rynders et al, (1979)
Correction Procedure Nietupski et al, (1983
Correction procedure for wrong answers Buridut et al. (1982)
Detined Nodel ing Procedure Bellamy & Buttars (1975)
four Levels of Increasing Assistance Saith & Belcher (1985)
Four Levels of Instruction Friedenberg & Nactin (1977)
Tour Levels of Prompts Toop et al. (1980)
Graded Sequence of Assistance Tucker & Berry (1980)
Graduated Guidance Lobato & Tiaker (1985)
Graduated Increasing Intervention Bierarchy Duffy & Nietupski (1985)
Graduated Prompt Sequence Cronin & Quvo (1979)
Graduated Prompting Correa et al. (1984)
Graduated Three Prospt Procedure Thompson § Sraaa (1982)
Bierarchy of Teacher Questions Alper (1985)
Increasing Assistance Bitlingsley & Romer (1983)
Insteuctional Interactioca Node! Alberto & Shofleld (1979)

Instructional Cue Bierarchy
Least Assistance Technique
Least Prompting Instruction

Bace-fietupski et al. (1984)
0’Beien (1978)
Pancsofar & Bates (1985)

Least-to-Nost Intrusive Prompt Bierarchy Giangreco (1983)

" Least-to-Nost Prompt Correction for Errors Griie et &', (1985)
Least-to-Nost Restrictive Sequence Valls et al. (1981
Less to Noce Assistance Cuvo et al. (1981)
Less to Nore Intrusive Prompt Sequence Vilson et al. (1984)
Levels of Assistance Training Strategy Noonan (1984)

Prospt Bierarchy Browder et a!. (1984}
Sequeaced Error Correction Procedure Villiaas & Cuvo (1986)

Sequential Instructional Program

Systes of Least Prompts

Systematic Error Correction Procedure
Systematic Prompt Bierarchy '
Systesatic Prompting

Three-Step Cue Bierarchy: Least to Most
Vogeisberg’s Levels of Assistasce

Vait and See, Least Degree of Assistance

[issel et al. (1980)
Volery & Gast (1984)
Schiejen et al. (1984)
Nietupski & Swoboda (1982)
Breen et al. (1985)
Schieien et al, (1981)
Coon et al. (1981)
Vamboid & Salisbury (1978)
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All response prompting procedures are designed to increase the probability
of correct responses, however, a disadvantage of each procedure is the
possibility that students will becone overdependehc on the selected prompts.
In SLP, this may result in the students delaying a response and thus receiving
pronpts (Schoen, 1986; Falvey, Brown, Lyon, Baumgart, & Schroeder, 1980),
learning not to respond (e.g., the student becomes passive, allows the trainer
to provide a greater and greater amounts of assistance until a correct
response occurs, resulting in more reinforcement for errors than correct
responses (Glendenning, Adams, & Sternderg, 1983), or learning to make errors
prior to reinforcement (Hbléry & Gast, 1984). If these situations occur,
modifications should be made to the procedure or another instructional
strategy should be used.

Although SLP may initially result in a low ratio of correct responses to
errors (Billingsley & Romer, 1983), it allows the student time to respond to
the discriminative stimulus occurring in the natural environment and one which
non-handicapped persons typically use when performing a particular behavior
(Falvey et al., 1980). In addition, the student is allowed to select the
level of assistance necessary for a correct response (Wolery & Gast 1984).
This process of student prompt selection termed "self fading" by Lent (1974),
may result in less training time spent in fading the prompts, facilitating
transfer of stimulus control. However, the initial error rate may be higher
than with other response prompting strategies such as the most-to—least
approach,

A trial sequence for the SLP is shown in Figure 1. A description of the
subjects, settings, behaviors, results, and experimental designs that were
involved in the investigations using SLP are shown in Table 2; codes for
information presented in Table 2 are found in Appendix A. The behaviors, type
and number of prowmpts, the specified response interval, and consequences for

student responses are shown in Table 3. 119
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Assess Precequisite Skills and Identify Reinforcers

Plasnjng Decisiong: Specify Prompt Hierarchy, Response Interval, and
. Consequent Bvent for Brrors

Secuce Student’s Attention, and Present Task Direction

Use Consequent Event, and/or
Preseat Task Direction and
Next Nost Intrusive Prompt

Reinforce Student

Criterien?

1 Preéent Rext Trial

Teach Hext Skill in Sequence

Figure 6.1 Flow chart depicting the system of least prompts strategy.



Citation Population
. Bmber /7 Aoy  Diag- Setting Ddehavior Bffective- [Bfficiency Senerali- Mainten- . Design
Gender  Yrs. nosis pess sation  ance
Aeschiesan 8 k| 17- ;M L~ Com. ¢ s, ) $s Va P
Sch)aden- ir 18 tivings ) ¢ ¢
awffen grocery
(1960 shopping
Alper im0 MR [~} Vocat.: + ? $= L %] 0
(1965) x libeary o

Varladle | - Teacher requiated; Variadle 2 - Self reguiated

Azein k| ‘average’ 0D N Self ' S, 8 7] %) 1 4
et al. ! 4 3 care;
(1976) Dress,

undress
Banerdt & 18 2.5 i1} S Self + M i ] NP
Bricker H
(m wif-

feeding
Bates 8 I8 19 R IR Lang. ¢ ND v in [ 1]
Renzaglia Dpress;
(1982 labe!,

e
Bellaay 8 ] 13.3- KR S Com. + 5T Ts= A= A-B
Mittars 2.6 0 living; - +
(1975) rote count,

. count money

Breen L | 18-24 KH, Aut (=1 Soclai; + s $.P= 7] ¥
et al. 4% 17-18 ] positive L]
(198%) iatec-

action

L
aE O B Gy A A &b 0 P D O i o e




Table 2 continued. 117
Citaticn Population
Rmber / Mo Diag- Setting Dehavior Rffective- Efficiency Geserali- Maintes- Design
Gender Yrs.  nosis ness sation  anmce
Browder D 48 N i | Com. ] A T4 %) 14
et al. Nl liviags
(1984) aNn laundry,
phone,
cooking
Cocny et al. i1F 2 SR S Comm. w1 7] Se-91 & )
(1981) living
bus 2
riding

Variadle {1 - Classromm training; Variadle 2 - Batural

Correa K- 2.3 Lid ¢} Notocs + by Tse W
et al. 4.3 M reich, o
{1984 v Xy,

skills
Cronin & & 11.2- Mok Ps Comm. + 74! T Vs ]
Qivo (1979 )4 Q.6 living: 4

KVing

skills
Quvo et al. & 18- .iL,0 IN Notor: +- T N %) 3
(1983) k4 -4 "« Jump,

run
Cuvo et al. @ 19 B s Comn. W1 S, N ¥ n
(1981) iF 4] Ko living: 17 P +

vasher,

) deyer

VYariable 1 - Prompt sequence, task 2; Variable 2 - Prompt sequence III, task 3
Cuvo et al, k. | 13-15  NofR Ps Vocat.: + S. N S= Yo B
(e : F clean ¢ ¢

rest

roams
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Table 2 continued.

Citation Population
Baber / Mg/  Diag- Setting Behavior Bffective- Rfficiency Generali- Mainten-  Design
Gender Yre.  nosis ness sation  ance

Duffy & 17 -} m I8 Lelsure; + Ty ] n | »
Bietupski video +
(1969) gane ,
Duker 8 1N 8.8- NolR I8 Language; ¢ S .80 W ).}
Bichieloon a 16.2 ;| Barval +
(1963) sign
Duker 8 in 11.7- KR I8 fang.; ¢ M T.3.= AN s
Boenan x 14.3 R sanual *
{1989) g sign

sands
Duker &
Norsiak
(1984)
Bxpec. | 2 0 0 N Lang; 01 S 8= As B
Bxper. II a 8:;13.3 b IN aanual ) +/- ¢/-

AT signs

Tresgon 8 - | 10-17 B I8 Self ) %] NS i R
Potatori ' m Care; + *+
(1982) teeth,

deod. ,

hands

Variable ! - Artificial envirommeat/training; Variable 2 - Hatural eavircnment/generalizaticn

Friedenberg ool ;0 M IN Vocat.; + ¥ Be RD . "~ A-B-A-C-A
§ Martin . stapling ¢+ V2 v
(19 | A

y2v

Variable 1 - Band stapling; Variable 2 - fachine stapling

0N
~
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Citation Population
Rmber / Mo/ Diag- Setting Behavior Bffective- [Bfficiency Gemerali- Mainten-  Design
Gender  Yrs.  oosis ness tation  ance
Gaule k| 17 RoiR ) Grocrey; ¢ %) %] Vs 4
't ‘,u m "St. ’/‘
{1965 Jocate,
purchase
Glangrec i 2 €N "’ Leisre; + S §s= V5= 14
(1983) (] photo + N
skills
Geeer et al. k| 2- " 1] Social; ’ S v = ]
{1985) - 3 R positive +
Bper. 11 play
Halasz-Dees 18 133 R N Leisure: ] 7 $,Ts i 0
§ Qo ! § nCrame nnw )
(1966 knots

Variable 1 - Basy steps sequences Variable 2 - Difficult steps sequence

Bare-Bietupski A ;19 W | Lejwre: ¢ T A L LR 14
et al. (1984) tape As iy

player
Baring k| 4.2- Kol S Social: ¢ s Ts D »
(1985) ir 7.10 | positive /-8

toy

play
Bil et al. K- 14-21 SR () Leisure: + VD Ss A=t n
(1982 pinball ]

play
Hopper & » 413 iie P Social; o/ (7] VD 3] 14
Vaobold 17 positive
(1978) toy

play
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Table 2 continued.

Citation Population
Nmber /7 Age/  Diag- Setting  DBehavior [Bffective- Rificiescy Generall- HNainten- Design
Gender  Yrs, posis gation  ance
Borger 8 a 917 1.1 N Self ¥- ;P44 W 7] n
Leilits z Kok cire; Vi, v2
{1978) tooth
brushing
Variadle | - Token + social; Varladle 2 - Soclal replication grovp
Borner & 447 16-18 MKolR ’ Yocat.; + = T 74 ]
BcDonald aMNn crinp, i.n 75441 2w
(1982) cut, S
electrical 1=V
capacit- TeA
ators
Variable | - Single; Variable 2 - Case
Sorner i 42 WM [} Yocat.; + = T4 %] B
et al. x cooposents Vi > V2 2 0
(1981) cireuit
board
Variable 1 - [3F; Variaple 2 - Extinction
Bunter & ¥ 19-% 0D s Vocat.; ) S, N VD T4 T4
Bellmy cable
(1978 harness
Bupp & §NVD B-18 aM N H ) 78] Ts= ") n
Nervis sanual Vi,V L)
(ie8h) sigxs_ YO
Variable { - one good exsmplar; Variable 2 - good/poor exempiars; Variable 3 - 3 good exemplars
Bupp VD 5-19 M s Lang. +- D Ts L 7] ®R
et al. Recept./ viov2
(1986) express;
‘.u.
pictures

Variable | - Receptive tcaining: Variable 2 - Expressive training

A

- s
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Citation Population
Busber /7 Age/  Diag- Setting Behavior Bffectiwe- [Efficiency Generali- Maiaten- Design
Gender  Yre. nosis ness gation  ance
Ruriburt k| 118 B ] Lang.; ) Ts Ts D= AT
et al. sanual Vi, V2 7 wnt w2Hn
(1982) signs A=
29

Varisble § - Bliss cam.; Variable 2 - Iconic com.

Janssen 8 48D 13 m I8 Lang.; + LAs WD L T4] ¥
Guess 17 fecept, V2O V1 7R 4!
(1978) 1.0.
Variable 1 - Label task direction; Variadle 2 - label/function task directiom
Lissel! ir -] ne "B Self ¢ o §s | R B
et al. o care; : . +
(1990) feeding

skills
Loh! ™ 5.4 a"| s lang.: + A= W i ®
(198 1 4 17.2 S sanual Vi -V a2

sign WBCWH

B
Variable | - iconic stimull; Variable 2 - abstract: Variable 3 - touch:
Yarisdle 4 - non touch; Variable 5 - syoetrical; Varisble 6 - assymetrical
MI " .'- a 7'8 m n h"o; ¢ ' . 3. P| ﬂ L A"
{19 ir mnual V1,92 H<m 1Is +
V. v2

Variable | - Group training; Variable 2 - Indivickal training
foller & X% Adole- DD (n] Acad.; + A= . 740 As
Mulhern scents math Vi>we 1 ¢«V2 V1> V2 PP

(1970 ) probiems

Variable 1 - Calculator gequence: Variable 2 - Computation sequence

1.6
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Table 2 continued.

Citatien Population
Naber / A/  Diag- Setting Bebavior Bffective- Bifficiency Generali- Mainten-  Design
Gender  Yrs. nosis sation ance
Loostantaress 12 11 Y | Lang; ¢/ - T .71 bs ANOVA
(1984) 217 peep., V2O VI 2V
pronoun
sentences

Variable 1 - ¥ord/prompt sequence; Variadle 2 - sign/vord proapt sequence

foop et al. | 18-64 SR N Yocat.: 4/ - 5 1,8s WD L% AT
(1980 1r - bike, v2<¢vi

beake,

ceel,

sy

Variadle 1 - ninimm social reinforcesent; Variadble 2 - Socials plus edidles

Lagomarcino k] 1419 S N leisure; ¢/ - in S, s WD B
“ .'o ” m m ¢ / -
(1984 skills
Livi 8 . | 11 BolR ] Cam. + 74 Ssa N P
Ford 17 SR living; s
(1985 toast,

sSucks,

lunch
Lobato § | 13 SR e Coem, ¢/ - ) N kD ]
Tlaker livieg: VI
(1985) bed,

tooth

brusning
Macchant 3 480 8-10 1) 1] leisure: + Vo S.P= KD i
Vehoan . Lotto - A
(19" game




Variable ! - Object training; Variadle 2 - Preposition training: Variabie 3 - Mdject/preposition training

Table 2 contlnued. 123
Citation Populaticn
Raber / MAge/  Dlag- Setting Behavior [ffective- DBfficleacy Gemerali- Nalateo-  Design
Gencer  Yrs. posis ness tation  asce
Karchetti 278 17-5%9  NR 15 Com. 4 T3] §s 7] R
et al. KR livings W1,V2,93 v
(1980 bus V2,71
riding
Yariable | - Classroom setting; Vaciable 2 - Commnity setting; Variable 3 - Faciity/goounds setting
Bartin
et al.
1984
Ixper. 1] i K | MR ¢S Vocat.; 4 Ll LT LR i
iy super- ¢
visor
tralning
Natsca BV K= HoR I Com + %) VD Vs ®
et il 3.9 ;KR living;  VIOV2,V3 +
(1990 AR shower, )
vararcbe,
nightstand
Raintenance
VYariadble 1 - Iacependent SLP; Varisble 2 - Standard SLP; Variable 3 - No trainisg
" BeDosne!! K | 1§ - Kok s Cam ¢ 80 §= is B
et 3l 1 4 19 L (] living; vi,n +B +
(1984) grocery Vi, 2 Vi, V2
purchase
Varisble | - Slide; Variable 2 -~ Plashcard
Rithaug 1 16 ;M ] Language: ¢ T4 s Vi 0
(1979 objects, V1, ¥, W3 V3w, V2
preposit-
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Tabie 2 centinued.

Citation Populaticn _
faber / M/  Disg- Setting  Behavior BRffectiive- BRfficiency Generali- Maiaten-  Design
Geader  Yrs. nosis pess gation ance
Bietupski & = 264 WM N Lelsure; ¢ 517 S, ps Vs i
Svoboda ki 4 m Lotto ) ')
¢198) gane
Hletupsk] a 1921 B PS Com. ¢ 81 Se Ao »
et al. i Vliving: A + t/ -
(1983) grocery
shopping
Soonan | 212 D Ps Motor:  +/-VI L% 7% %] w3
“”“ ﬂ ’o M' 'vz
ural -¥3
2. AR
3. patterns
0’8rien
(am
Variadle 1 - r: | %65 M IN Lanquage, 4 L LT 7 A-)
i g concepts v
Variable 2 - k- | 5-54 IN ’
Fig KalfR V2

Variable 1 - Colors; Variadle 2 - Mubecs, letlers

0'%cien 8
Atein
(1972) - -
Dxper. | 11 Xe X= IN Seif cace: + R Bp.2 D= &
3 SR proper Y12 e Ss ¥ ]

seaitine ‘a

behavior +
Variadle ! - Tralning: Variable 2 - Control
Pancsofar 8 in 9-18 | PS Self + D $$7T= WM ¥
Bates k- . gare: /-3
(1985) 08P

dispensor

12§
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Table 2 contlnued. 125

Citation Population .
Rmber / Age/r  Disg- Setting Behavior Rffective- Bfficiency Generali- Mainten-  Design
Gender  Yrs. nosis ness zation ance

RedPoll - @& 224 M e Comm 4 | ATs Vs j W}
(1989 o Living; + ¢
fire

&l

Richaan sr -4
et al.
(1950

i Self ) S, N v L B
Eenstrual ¢ /-

QE
-]

Rosenbaun & ir 12 SR s Acad.; * L Ts D 0
Rreiling AUT reading ) 10
(1976) cosprehension
et al. JAF acadesic ¢/ - T4 D D &
(19 X and y2>%

self care

skills
Vaciable 1 - Augmented isstruction; Variable 2 - Repeat verbal instructicns
Schieien ir ) MR (] Como. + 8 S, 7= W1 n
et al. Living; +
(1991) cooking

skills
Schiejen iN 16 M S Leisure;
et al. : bowl, + Vo S, T= V= 1]
(1984 , snack ¢ +
Schieien & .| V{fYs M s leisure; ¢ S Soe M= B
Larson ‘ gapes at A, Ts+ +
(1988) rec.

cent
Schieien . 23-83 R s Leisure; * VD $= N= B
et al. ir R dart + ¢ e

(1981) ' qane

l Rynders % = m ) Pre-
2 5

-, 130




126

Table 2 continued.

Citation Populatice
Rabec /7 Mo/ Dlag- Setting DBehavior Bffective- [Bfficlency Generali- HNainten-  Design
Gender Yrs. posis gess zation  dance

Sediak TR YR N lelmres ¢+ 8 $,1s N= 0
et al. r§ 4 R video +8 X )
(1982) gme
Saeets L ¥ | 8- HNR I8 Com. ¢ w §s= Post 14
ot al. . 12 Kok living; * Prode
(1985) time, *

appoiat-

mnts
Saith & 2n 2- AT | Comm. + T4 ) g A-3
Belcher 37 () livings _
{1988) amestic

&ills
Sovers 1N .| i1 cs Com. + S v ) T3]
et al. lving
(qam bus

ride
Spears 1N 12 n 18 Comm. + S, 0 WD 4] n
et al. living: 10
(1981) indep.

travel
Spooaer & 4N 16 - M| cs Vocat.; + S §s= . 7Y L)
Bendricksca L} 4 2 MR assedly + 0
(1976) sills
Stainback | a3- PR IN fotor; + S §,Ts As 0
et al. 2F 4 three ¢ .
(1983) exercises

131
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' Table 2 continued. 127
l Citation Feputation
Raber /' Mey Dlag Setting Denavior Bffective- Bificieocy Generali- Haintes-  Design
' Cencer  Yre. posis ness sation  ance
Storey 21 S- BB s Comn /- ] §s Ns 4
ot al. 47 " Kol Living: * ¢
' (1984) /.| coffee
purchase
l Thospsoa s 12- {1 s Comn. ) WD Se M= i 4
8 kam 4 Noil® living: -a /-
(198 | sundry
kills
' Tucker & SH 15.6 - Nl N Self ) i §s Ve n
Becry 17 2.3 M| care; -2 +
(1980) me hearing
. .| aid
. van den Pol N 17 - Kok ] Com + 7] §s s 0
et al. 2 living: ¢ ¢
{1981 restaurant
' xills
' Yoge!sberg 2 17 - €N« s Com. A i §s= §s B
et al, I a Living; + ¢
(1981) atreet
' crossing
Vacker - r g | 6- HolR PS Vocat.: + S §= is n
el al. 2t 9 assembly + +
(1960) sills
Valker 8 12 2 m ¢S Botor; +/- | %) ¥ 8 0
Yogelsberg cruise
' (1985) tadle

132
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Tadle 2 continued.

Citatis Pepulation
Baber / Aw/ Diag- Setting Dehavior Bifective- BEfficlescy Gemerali- Riistes- Design
Gence  Tre. posis pes9 tion  ance
Yalls 8 19 - R s Yocat.: +n Bs v 7 *
ot al. ar o iR tool nw NN
(1981) usage =
Vi¢ W
M
Varisble 1 - cpecations pretraining: Varisble 2 - oo pretraining
Yamdold & in 6.2- s Socials +/- ) $,1s WD 14
Bailey 2r 1.6 MR positive Ae
(1 toy
play
Yambold & D 4- i) 8 Self ¢ 7] §,Ps VY= 7]
Sallstury 16 cres ¢ +
(99 toilst
ills
Yehman N 18 - i) ¢S Vocat.; ) M %) 4] %]
ot al. 2 1L Job
(mm traiaing
Vehma TIND 6 PR S leisure; ¢ D 7 v )
ot al. " fitness,
(19 128D 1516 games +/~ 7 7] L) n
Yetman 17 23 ] it Leisure; + ) §= L) n
et al. photo 4
(1980) sills
Villiams & n 19 - e > Com. + 5T P, 8= s v
Cuvo (1998) ir 3 R livisgs ] V2¢ W ¢ ¢
Pirtmeat V2
mioten-
ance
Vilso 28 6- MR N Com +/- W VD V= »
et al. 2! 19 liviogs ¢
(19%4) family
dining
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Citation Population Behavior Prompt Response  Prospted Type
Rumber/Disgnosis Bierarchy Interval  Corrects of Erocs
Hode Type  Sequence (oec) Reinforced Reinforcer
Aeschieman 4 | Com. G 1IN (D 81 X social preseat
§ Schiad- livisgs 2.9, praise pext
eshauffen grocery 3.9, V1 prampt
(1984) shop 4. P level
Alper 3 R Yocat; G 1IN 10 sec X social preseat
(1965) |« 1ibrary 2. Svgeneral praise pest
vork 3. SU/inference prompt
4. SVoplanation level
S. Sl/ideatiflcation
Asrin T M Self Q& 1. IAESH A . 74 sociel present
et al, care; 2.9,6 praise, pext
(1976) dress, 3.0 MP stroking  prompt
undress 4.9, &6 level
Banerat 8 1 111 Self S 1. IN1(SD) 10 sec. X edible present
Bricker cace; 2.1, 6 next
M §3 /) self- 3. P/prampt poospt
feeding 4. FP/aandate level
€oDES See See s IVl = indirect sraic Xsoccurteds M s
Appeadix A Appendix chained verbal nusecal A= aneccotal  fixed verbal
A 3 instruction (sec) N0 = ot ratio reprimand
discrete Vs verbal defined reinforce- P s full
instruction A s s sent physical
s discrimin- anecdotal cocrect Rs V=
ative iDs response variible verbal
stimius ot ratio instruc~
N = pode] defined reisforce-  tion
6 = gesture menet Ns
PP = partial (R? s aode!
physical contin- R =no
moipulation UouS rein-  Cesponse
= full physical forcenent
sanipulation R/D = not
IC = error correction defined
! = independent
66 = graduated
guidance

134
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Table 8 continued.
Cltati Population Behavior Prospt Response  Prompted Type .
Rsber/Disgnosis Bleracchy Interval  Cocrects of Errors
: Hame Tpe  Sequence (sec) Relnforced Reintorcer '
Bates ¢ 1 m Lang. s 1. INT (S § ¢ X soclal present
Penzagila express; 2. V1/directions praise, sext '
(1982) {abel, .V, pennies at  prompt
g 4. V1, Vi/direct, X0 end of level
olae l
Bellamyd 5 B Com B 1. INT(SD) %] . 7] social present
uttars .0 Living; 2. ® praise, pext .
(1985) rote caunt, 3. fP/prinming coap! iments, prompt
count points level
mO0ey '
ieeen 8 0 Social; DS 1. INT (SD) Isx X social present
et al, AT positive 2. M ’ praise sext
(1985) N intecac- 3. v prazpt
tion 4.6 level
S. P
6. r I
Srouder 8 N Coom. G L IA(SD S sec Difterential soclal present
et al. Eol® 1iving; " reinforcement  praise next
(1984) " Jaundry, 3.6, on equivalent proopt '
phone, 40 Re or Re ocouring level
cooking at less intrusive
levels l
Conetal. | S0 Comm. o "N N M praise present .
{1981) liviog; 1. 191 (SD) pext l
bus . V1 prompt
riding . 0 level
4. remedjal '
Ve
i, 1791 (D)
2.9, & l
.9, ”
.97
Variable 1- classroom tralning; Variable 2- natural .
Correa 3 M| Notor; DS 1.1, object/ 10 sec D praise present
et al. M reach, suditory rext
(1984 v gy 2. V1, auditary prompt
&ili 3. PP, auditory level
4. IP, aucitery —_
S 135




Table $ continued. 194
Citaticn Population Behavior Prompt Resonse  Prospted Tyee
Rusbec/Disgnosis Bierarchy Interval  Corrects of Errocs
Rame Type  Sequence (sec) Reinfocced Reinforcer
Gmind § K@ Coom, & 1. Viohelp S L4 mi preseat
Qvo 11ving; v pralse, next
(M seving .M, star prompt
skills 4 V1, P level
5. ¥1, visual/
finished product
CGuwoetal. 7 B ¥otor; G 1. 1/Bohelp ¥ 7] 7] R’
(1983) M| Jue, v present
run .. next
4.V, P proapt
level
Qwoetal. § NN Com. v T ) S %c 7] Descriptive present
(1981) BoiR living: 1. 1780 help praise next
vasher, 2.1 proapt
dryer . V1,00 level
V1, P

1. [/7confirmation
2. V1

. v

4. V1,50

50 "pn

Variable {- proxpt sequence II: Variable 2 -praspt sequence [Il

Gvoetal. 6 Ko ¥ocat.; G 1. I/No help S sec [ 72 ; & present

(1978) clean 2. V1 praise, next
rest . VI, X0 gLy proopt
rocms v, P level

Duffy & } MR Leisure: & 1. I/VISD) N WD opportu- present
Nietupski video 2. 1INl ) pity to amxt
(198%) game .V,60 continue proopt
4 P gane level

|
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Table 9 continued.

Citation Population Behavior Prompt Swmrse Prospted Type
Rusber/Blagnosis Blerarchy Isterval  Corrects of Errors
. Rame Type  Sequence (sec) Reiaforeed Reinforcer
Duker & 3 KR Language; )] § e X praise, -
Nichielsen 14 aanual 1. Bost-]least(S) edibles,  present
(1983) sign L3P drink pext
. . "M prapt
“ P level
74
i. Nost-to-least Ereor-
(M w®,
2. 11710 44
. 3%
‘0 m
|~}
’o M"O‘l&&t
)
2. 1736
3. 36
‘0 s
Variable 1- sequence 1; Variadble 2 -Sequence 2; Varisble 3 - sequence 9
Duker & 3 MR Lang; s 1. IS 5 see X prajse, R-pext
Soopan aMm manal 2,6 received  proopt;
{198S) 0 sign .V, ® nanded error-
aands V1, m object physical
interrvp-
tion
Duker 8 2 ] Lang.; s § sec X received  HR-sext
Morsink sanusl i, Nost-least(SD) manded progpt
(1984) signs .13 cbject for
Bp. | . 73m 10 sec erTor-
‘o " G ﬂiﬂk "'
L/ P, X0,V1
Io M'tfiem
9D
2' m m
3. K0
4.
y3
i.

358§ B%
<y O 'L

?

&

= 4 N
L] -

-

Vaciadle 1- sequencel; Variable 2-sequence 2; Variabie 3-sequence 3
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Table 3 continued. 133
Citation Population Behavior Proopt Response  Procpted Type
Ruber/D) agnosis Bierarchy Interval  Corrects of Errr 3
Hane Type  Sequence (sec) Reinforced Reintorcer
Freagon & 0 SR Self & 1. /8 help m X social present
Botatecl m care; 2. " praise next
(1982 teeth, I M prapt
- deodorant, TR |4 jevel
hands
Variable 1 - artificlal environment/training; Variable 2 - natural/genecalizaton
Friedenberg 2 SR Yocat.: o O PR 74 j Q&) N 8o reinfor- preseat .
Bactin ' stapling 2. verbal explan- cers pext
(ym ation delivered prompt
of errorsy/SD diring level
.8 training
4.9 M trials
) 5. prime (IP)
Gaule 3 MR Grocery a 1. /M0y T4 L] xcial, present
et al. list; 2. " verbal next
{1985) locate, 3. V1, % prajse prospt
purchase 4 VI, IP level
Giangreco } a€"a Leisure; G 1. I (SD) $ sec M soclal jaterrupt
(1983 photo .V pralse erree, Vi
skills 3.6 ad
4 X0 preseat
5. pext
proapt
level
Greer 3 M| Social; Bs 1. M0, VI(SD) 10 sec X social present
et al. R positive 2. PP praise; next
(1985)1 play . P’ edibles prompt
Bp. |

ieve]

13%
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Table 3 continued.

Citation

Population Behavior Prompt Response  Prompted Type
fumber/Diagnosis Sierarchy Interval  Corrects of Ecrocs
Name Type  Sequiace (sec) Reinforced Reinforcer
Dalas-Dees § HiRR Leimure; 6 W 8 4] positive  present
L Qum BCTI 1. 1780 help feecback next
(1986) koot 2. Visal, fipished at oo help prampt
procuct level level
3, Visual, picture
of how to tie
4. Visual, card/
picture
s- “' m
.V,
V2
1. 1/80 help
.,
.V, P
Varisbie 1- Basy steps sequence; Vaciadle 2 - Difficuit steps sequence
Samre- 2 W Leisure & 1. INED .7 i) physical present
fietupski tape 2.6 . praise, pext
et al. (1984) player . M msic progpt
(I ;4 level
Hacing 4 MR Socials B LIS 10 sec X praise preseat
(198%) SR positive rA /P at all levels next
toy P except P prampt
play level
Billetat, 3 Leimire; & 1.1 10 sec X social present
(1982 pinball F i) praise next
play LN prospt
4. 6 level
5. P
Hopper & 4 iy Socials B 1.1 T3] U] play vith  present
Yazbo!d positive N toy pext
(1978) toy play . P level,
4. consequencs lose toy
for error at 4.
Borner & § &m Seif care: O 1. 1/Ro belp 5 sec X tokens present
feilitz NoiR tooth- 2. V1 and/or next
(197%) beushing .V, praise leve], 1P
4 ¥, P at 4th
{evel
fol lowed
by return
to I/
No help
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' Citation Population Behavior Prompt Response  Prowpted Type
Rumbec/Dlagnosis Blerarchy Interval  Corrects of Errors
' Soquence (se¢)  Beinforced  Relnforcer
Borner & ¢ MR Yocat.; i. 1/80 help § ¢ v praise present
' Kchosald R crimp, out 2. Vi pext
(1962) slectrical . ¥ proopt
cipacitators (IS ; 4 leve!
. Borver et 3 W Yocat.; 1. 1780 help 5 sec W prajse present
al. (1981) campodents 2. N next
¢lceuit bd . 0 propt
' 4 P jevel
Bunter & 3I M Yocat.; 1. /8o help L 73 )] soclal present
Bellamy cadie 2. v, ™ praise, pext
l (1976) harness . N mozey at prompt
i“w task com-  level
pletion
l Bupp 8 6 M [ang.; 1. INKKSD) 8D %) lsitation  preseat
Nervis mnuai signs 2. repeat VI(SD) of aext
{1981) 3.9 W cocrect prospt
l 49,0 respoase,  level
S. 9, ? soclal,
.9, K physical,
' praiee
, Bupp ot " S Lang. v . %] X praise, preseat
al. (1996) recept./ 1. IVUSD) after hold next
. express.; 2.9, 6 second 50 photo proget
id. 3. 5.% level
pictures L. W
L/
l 1. IVI(SD)
2. repeat
3. v
4.9, %
5.8,
6. O, P
l Variable i- receptive training; Variable 2-expressive training
Buriburt I 98 Lang.; S . INVNUSD ] X social present
et al. panual 2.5, 6, % praise pext
' (1982 sign 3.5,6 8 alone prospt
4. 5, G, X0, V! at prompt  level
w ‘ levels
. Janseen 8 4 PR langi s 1 IANSD N X social present
Cuess recept, id 2. %0 I ana %0 praise pext
' (1978) . w only prompt
level

140
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Table 3 coatinued.

Cltation Population Sehavior Premt Response  Procpted Type
Raber/Diagnosis Bierarchy Interval  Corrects of Errors
Nage Type  Sequence {sec) Reintorced Reinfoccer
[isse! { M Self-care; O 1. I/Rohelp Ssec X social P %
et al, feeding .V pralse iymore,
(19980) skills 3. VI,6, P o esent
L9, P mext
prmpt
Jevel
Toh} 8 M Lazg.; 1. IAI(SD) 5 sec X edibles, preseat
(1981) sanual A and/or aext
sip 3.9, ® social praspt
.9, praise level
Iohl et al. § NoR Lang.: B 1IN Trainer reinforee social present
(m manual . X varied unprospted praise next
sig I response  correct prampt
iaterval  only LA
using
{411
foller & § Acadenic; B L % LT preseat
Nlhern path 1. INUSD) next
(197D problens 2. 0,6 prospt
A 4 - Jevel
Ve
L 1V(SD)
.98
. 0,0 P
Variable 1- cacuiator sequesce; Varisble 2- computation serence
foastan- 14 I Lang.; B "N -7 ) in present
taceas preposition 1. IANISD) pext
{1964 pronoun 2. N(partiald : proapt
sentences 32 ViCfull) level
1, I(SD)
2. Vi(partial),
Ntsign)
3. VI(fui), M0
(sign), X0(vord)
Variable {-word/prompt sequence; Variable 2- sign/ word/prampt sequence
oop et ? R Vocat.: & 11 10 see Lo ND present
al. (1980) bike, brake 2. V1 ’ pext
reel .V,6 proopt
assendly 4, VI, P level




Table 9 continued. 137
Citation Population Behavior Prospt Response  Proopted Type
Ruaber/Diagnosis Blerarchy Interval  Cocrects of Errors
Hame Type  Sequence (sec) Reinforced Reinforcer
lagmarcino § 2SR Lelsure; G 1. lrsic L T4 g inter- present
et al. R dance 2. V1 aittent next
(1984) &ills 3. 0 social prospt
L P prajee Jevel
Livi g 3 kR Com. livingg O (. IM v T4 .7 present
Ford (1985) | toast, 2.0 aext
shack, . P prospt
lunch level
Lobato & 1 an Com. living;s O 1. 1/No help 2 sec A social, present
Tl aker bed, tooth " verdsl, next
(1985) brushing .6 physical,  prompt
4 P praise level
Marchant &8 4 DD Lelsure; o .1 v ) (%) ()
Vehaaa Lotto qoe r A}
(m .8
4‘ n
Barchetti 7 KM Com. livings O 1. 1V(SD) WD X social, preseat
et al. L bus riding 2. 1 following physical  next
(198 Mm .6 3 procpted prajse progpt
“m Sequence {eve)
but not
at eich
prospt
leve]
Nartin 2 MR Vocat.; & . INSD ] D social preseat
et al. Kpecvisor .M praise next
(1984) training . vl prazpt
xp. 2 4. repeat 3 level
S. V1, 8D, role
Playing
Matsea ™ KR Cap. living O 1. IAV(SD ND A social present
et al. || shower', 2. Vi(sD), X0 reinforcer prajse, next
(1980) PR wardrode, 3. YI(SDY, PP delivered tangible  prompt
nightstand fuhen jevel
paintenance applicable’
Yariable {- Incepencent SIP: Variable 2- Standard SLP: Varisble 3- No training
NcDonnel | iR Coms. living: O 1.1 10 sec X social present
et al. M grocery . V1 prajse pext
(1984 purchase n prompt
[ 4 level

AR T o

FamdY
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Tadble 3 contlnued.

&
Citation Population Bebavior Proopt Response  Prompted Type
Nmber/Diagnosis Hierarchy Interval  Corrects of Brrors i*
Haae Type  Sequence (sec) Reinforced Reinforcer i
Nithag { Lasg.s B 1. I L Tg) 4] soclal ®,
(1979) objects, .M pralse present
preposition . P next
prapt
jeve!
Hietupski § M Leisure; & 1.1 .74 .74} soclal, present -
8 Swoboda e lotto game 2. M physical pext
(1962) . v praiee, prompt
L0 edibles level B
5. P
Bletupski ¢ Nt Comm. livings O 1. INI, BXSD) W& X social preseat _
et al. € grocery 2. v frajee pext
(1983) ghopping . ® propt
4, B level
foonas 7 D Notor; DS 1. /8o help 5 sec X social preseat p
(198¢) i. postural 2. V1 and/or 6 praise next
2. AT . P prapt
3. patterns “ " level
0'8cien
(197 g
Var. § 7 SR Language: DS 1. INI, EUSD) WD X diet preseat
concepts 2.V soda pext
Var. 2 5 MR 3.V, ® prapt “
4. V1, P level ‘
Yarisbie i-colors; Variable 2- sumbers,letters .
0'Brien if SR Self-care; S 1. Vi(SD |- 7 If correct, Y present _
8 Arrin proper 2. VI(sh, ¥ g to next
- {1972 pealtioe 3. YI(SD), P no assistance prozpt 4
&p. 1 behavier level level if
eTor oo
assisted
teials
present
jast pre-
vius
progpt if
error on
upassjst.
trial )
Pancsofar 4 oM Seif-care; DS 1. I/No help 5 sec X social present
§ Bates $03p . "1 reinferee praise, next
(1985) dispenset 3.V[,6 vhen S03p liquid or  prompt
4.V, P cbtaioed edible level
, ’ (W) _
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Table 3 continued. 199
Citation Population Behavicc Praspt Dwponse  Prampted yre
Bmber/Diagnosis Biecarchy Intecval  Corrects of Errocs
Bame Type  Sequence (see) Reinforced Selnforcer
ReelBoll 10 PR Com. living; i. IV 0 ¢ w secial present
(1985 fire drill ., 8 praise pext
. m prampt
“P level
Richaan 5 R Self-care; & 1, IANIED § sec 7] social present
et al. NoifR senstrual 2. V1 praise next
(1984) N care 3.0 prampt
[ 4 level
Fote: 33 M4 :
never peeded
Sosenbnm i €M Acadenic; DS 1. INVieRi(SD) 10 sec X social resoved
8§ Keiling T reading 2. K, V1, visal praise, card;
(1976) comprehen- 3, K, V1, visaal, candy 10 sec
sion o pause -
4. %, V1, visal, thes
53 present
5. K, VI, visal, pext
P(3x) prompt
level
Ryodecs 5 D Preacades; < S 15 sec, ND 4] present
ot al. | self-care; 1. IUSD ¥ o next
(1 ills 2. V1 for pussie prampt
.7, task level
.V, P
Varisble 1- augmented instruction
Schisien § mR Comm. livings O 1. INI(ED) 74 X soclal present
ot al. cooking 2. YI(SD), M0 fiote: priise pext
(1981) *ills 3. Yus;), Muthors prampt
refer to level
forner &
Iellits
(1979);
probadle
response
interval
S sec
Schielen 2 | leisure; G 1. o help D X social present
§ Larson game, rec- 2. V1 praise next
{1996 reation L, W prampt
center .M, P level

FETL e A
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Tadble 9 continued.

Citation  Populaticn Behavier Prampt Response  Prompted Trve
Saber/Diagnosis Herarchy Intecval  Corrects of Errors
Kame Tyre  Sequence (me) Reintorced Reintorcer
Schieien s = Leisure; G (. [/Mohelp K social pressat
ot al. m dart game " praise pext
(1981) .M, proapt
., P level
Sedlak 3 = Leisure; O 1. l/Wohelp, ® A M T4 present
et al. m video game r R next
(1982) . 9,0 peampt
.V, 0, P level
S. repeat 4
Sarets ot 4 M Comm. livings D (. I/ 80 w sosial present
al. (NS KR tine, " praise pext
appoint- 3. ® prompt
aents “» lavel
Sith § 5 Mt Com. livings O {. 1780 help S =¢ M R present
delcher damestic 2.V next
(1985) skills .Vl,,,6 prompt
“v, P . level
Sowecs 1 0D Com. living; G 1. /o help 7] social present
o al, bus ridinsg 2. Vi after praise next
(1™ . R "N level 2 poospt
v, ®’ only level
Spears i 1] Coms. livings G 1. [/Moassist. 9 sec D social pressnt
ot al. independent .V, 1,6 praise next
{1981) travel 3. M prompt
4.’ level
Somerd 7 M Vocat; G {. LNohelp 8 L) social present
Heodr i ckson MR sssembly .V praise pext
(1978 sills 3.6 prampt
i P level if
iR.
wif
sfror
Sammdack 3 MR Notor; G 1. 1/ help A w social present
ot al. three 2.V, praise next
(1983) exercises 3.6 prompt
4. level
Sorey ¢ MR Comm. livingt O §. L/Bo help 3 s¢c | so¢lal, present
ot al. ‘ Roi® coffee .V physical sext
(1984) | purchase .9,6 pralee, praupt
4. V1, 09 coffee level
SI "’ R

14

-

-
\
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Tadble 8 continued. 141
Citation Populatios Mehavior Prompt Reponse Prompted Type
Nusber/Diagnosis Hlecarchy Interval  Corrects of Errors
Home Type  Sequence (see) Reinforced Reinfarcer
Thapsen I MR Com. livings O 1. 1/80 help 5 sec )] tokess present
$ kam SR | aundcy 2. " pext
(1982) ills . 0 prompt
4. 66 level
Tucker & 6 R Self-care; & 1. 1/80 help § %c X social present
Berry M| hearing v praise next
¢1980) m aid .V, prompt
| “v, P level, If
error
occurred
at level
4,
proceed
to next
step-
Level |
van deo Pol 3 KR Coms. livings O 1. /80 help ] X degcriptive present
et al. restaurant 2. V1 feechack social pext
(1981) skills remedial trial praise prampt
.mn level
4, N0, V1, repeat
until carrect
Vogristurg 3 W Comm. livings O 1, INI(SD? LY i 4] present
et al. street 2. V1 pext
{1981) crossing .V, peompt
4. 91, ™ level
s. n' ”
Vacker 4 MR Vocat.: G .1/, Rohelp A X social present
et al. assembly 2. V1 praise pext
(1980) skills 3. 0 prompt
. [ ;4 level
Valker § 1 1§ Notoc; O 1,170, Nohelp 3 m¢ L 72 ] praise Phase A:
Vope isberg cruise at 2.1 preseat
(1995) table v,86 pext
. LV, ® prompt
. VI, P ievel
both
jocorrest
and no
response.
Mhase B:
preseat
? for
ineorrect
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Table 3 continued.

Citation Population Dehaviue Prompt RMespoese  Prompted oe
Bumbec/Diagnosie Blerarchy Interval  Corrects of Srrors
Rae e  Sequesce (me) Reinforced Neinforcer
falls 15 MR Vocat. ; & 1. ovenall X ne X praise present
s al. KR tool usage e’ next
(1981) 2. " prompt
v,
Yamolat ¢ Soclal; B8 1. 1750 help ] i) i preseat
Bailey me positive .M pext
(M toy ploy . 0 prompt
. P level and
R for
incorrect
Ymoldd K0 D Self-care; IS 1. 1/80 help A X social, present
Sl isury Toileting 2.1 physical pext
(1m . ille .V, M, 6, M@ praise prompt
L, n level
Yehman I D Vocat.; S 1. Bomelp 7 L% ages present
ot al. e Jjob .M . next
(1 training . 9,6 prompt
“v,w level
Yehmin
et al.
um
Bxp.1 in m Leisure; O 1. 1o help 10 sec X social present
fitness, 2. v praise next
Bp. 2 W M s .V, prompt
L, w jovel
ehaas i B Leisure; Q 1. 1MNohelp 15 sec X social present
ot al. photo .V praine next
{1980) ills .V, ™ prompt
“wV. P level
Villias 6 N Comn. living; O 1. I/No help 14 D social present
8 Quvo e apartaent 2. v prajee next
(1986) maintenance N prompt
4,0 jevel
5. /P .
¥i1so0 { M Com. livings O 1, IVNI(SD 3 e X edidle, present
et al. faily 2. V1 differential social, pext
(1984) dining 3.V, ® reinforcemnt  descriptive prompt
- 4LV, P for requiriag  praise level
Note: omitted MO less assist.
ia tralning
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Description of Procedure

Population

SLP was implemented with a diverse population. The chronological ages
ranged from preschool to adult and the handicapping conditions ranged from
borderline to profound mental retardation. Although Wolery and Gast (1984)
suggest that this procedure might be most effective with those students who
are imitative, most of the studies reviewed do not delineate prerequisite
skills for use of SLP.

A variety of the studies used SLP with preschoolers, 2.0=4.0 years of age
(e.g., Banerdt & Bricker, 1978; Correa, Poulson, & Salzberg, 1984; Haring,
1985; Noonan, 1984). Elementary aged students and adolescents also were
included {n the SLP studies; they ranged in age from 5.0 years to 17.0 years
(e.g+, Duker § Michielson, 1984; Freagon & Rototari, 1982; Horner & Keilitz,
1975; Hupp & Mervis, 1981; Rosenbaum & Breiling, 1976; Smeets, Lancioni, &
VanLieshout, 1985; Wacker, Carroll, & Moe, 1980; Wambold & Bailey, 1979).
Adults, or those students 18 years or older, were used in 662 of the SLP
studies (e.g., Browder, Hines, McCarthy, & Fees, 1984; Cuvo, Ellis, Wisotzek,
Davis, Schilling, & Bechtal, 1983; Greer, Becker, Saxe, & Mirabella, 1985;
Horner, Wuerch, & Boomer, 1981; Richman, Reiss, Bauman, & Bailey, 1984).

The handicapping conditions of the students included diagnoses of mild or
borderline (e.g., Harti;, Cornick, Hughes, Mullen, & Ducharme, 1984; Wehman,
Hill, & Koehler, 1979), moderate (e.g., Cronin & Cuvo, 1979; Kohl, Wilcox, &
Karlan, 1978), and severe and profound mental retardation (e.g., Bates &
Renzaglia, 1982; Friedenberg & Martin, 1977; Janssen & Guess, 1978; Mithaug,

1978).

Behaviors 1 4 ‘_,

The behaviors selected for training varied across studies. Although SLP
is a versatile procedure used to teach a variety of discrete and chained tasks

(Wolery & Gast, 1984), approximately 671 of the studies reported teaching



144
chained behaviors. The types of chained behaviors varied across domains

including leisure skills (e.g., Breen, Haring, Pitts—Conway, & Gaylord-Ross,
1985; Duffy & Nietupski, 1985; Marchant & Wehman, 1979), community skills
(e.g., Aeschleman & Schladenhauffen, 1984; Coon, Vogelsberg, & Williams, 1981;
Sowers, Rusch, & Hudson, 1979), self care skills (e.g., Azrin, Schaeffer, &
Wesolowski, 1976; Freagon § Rotatori, 1982; Kissel, Johnson, & Whitman,
1980), daily living skills (e.gs., Cronin & Cuvo, 1979; Thompson, Braam, &
Fuqua, 1982; Williams & Cuvo, 1986), and vocational skills (e.g., Alper, 1985;
Spooner & Hendrickson, 1976; Wells, Sienicki, & Crist, 1981). This diversity
is also true of discrete skills. These include expressive language skills
(e.g., Duker & Moonan, 1985; Kohl, 1981; Konstantares, 1984) and receptive
language and academic behaviors (e.g., Koller & Mulhern, 1977; Mithaug, 1978;

Rynders, Behlen, & Horrobin, 1979).

Prompt Hierarchy
Number of Prompt Levels

The number of levels found in the studies ranged from three to six. For
purposes of this review, the first level in the hierarchy was defined as the
presentation of the discriminative stimulus alone, and was referred to as the
natural cue (Wolery & Gast, 1984), no help level (Cronin & Cuvo, 1979), the no
assistance level (Spears, Rusch, York, & Lilly, 1981), and the instruction
only level (0'Brien § Azrin, 1972); The term independent has been used in
Table 3 to designate Level 1 when not otherwise labeled by the author.

The majority of studies (60%) defined four levels of prompte for teaching
a variety of skills such as cleaning restrooms (Cuvo et al., 1978), meaual
sign production (Duker & Michielson, 1983), toothbrushing (Hormer & Keilitz,
1975), grocery purchasing (McDonnell, Horner, & Williams, 1984), and soap
dispensor use (Pancsofar & Bates, 1985). Of the remaining studies, 12%
specify three prompt levels, for example, domestic skills (Livi & Ford, 1985),

appropriste mealtime behavior (0'Brien & Azrin, 1972), and cooking skills

1 P &
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(Schleien, Ash, Kierman, & Wehman, 1981). In 162 of the studies, a five
prompt hierarchy was used, for example, leisure game playing (Nietupski &
Svoboda, 1982), independent movement (Walker & Vogelsberg, 1985), and
apartment maintenance (Williams & Cuvo, 1986). Halasz-Dees and Cuvo (1986)
provided 6 levels of prompts in teaching a leisure skill activity.

As seen in Table 3, there is no correlation between the choice in number
of prompt levels and behaviors taught. However, studies teaching discrete
tasks tended to use fewer levels. For example, 75% of the studies using a 3
prompt level hierarchy, trained a discrete task rather than a chained task.

Prompt Types

Cuvo and Davis (1983) classify and provide definitions for the types of
instructional prompts found in the SLP hierarchy: 1) verbal instructions, 2)
visual cues, 3) modeling, and 4) physical prompts. This division of prompts
has also been described as the "tell, show, and touch or physical guidance”
procedure by Sulzer—-Azaroff and Mayer (1977).

Verbal instructions, as descrided by Cuvo and Davis, occur in question
form as an indirect verbal cue (e.g. "What's next?" Cuvo et al., 1981;
Nietupski & Svoboda, 1982) or as a direct verbal description of the specific
behavior to be performed by the student (e.g. "Go make coffee.” Breen et al.,
1985).

As seen in Table 3,'a verbal instruction is typically used at the
independent level as the discriminative stimulus. This verbal SD may be
simultaneously presented with each succeedingly more intrusive prompt (e.g.,
in 16% of the studies). Towever, if the initial SD is simply the opportunity
to respond to another natural cue, the first prompt level will generally
include a verbal description or suggestion of the correct behavior (cf. Correa
et al., 19843 Rogner & Keilitz, 1975). A majority (652) of the studies used

verbal instructions to provide additional informstion in the SLP hierarchy.

15¢
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Cuvo and Davis (1983) suggest that the use of verbal prompts in a majority
of the studies may be due to the assumed lack of intrusiveness, the relative
ease with which it can be delivered and faded by the trainer, and its
occurrence in the natural environment.

Cuvo and Davis called the second type of instructional prompt a visual
cue. These prompts may form a completed or partial visual representation of a
target response, for example, Cronin and Cuvo (1979) marked the stitch length
in the hem of a garment with tailor chalk, and Halasr-Dees and Cuvo (1986)
provided a finished macrame knot. Another effective visual prompt is a
gesture, such as pointing to an object in a manual sign production study
(Duker & Moonan 1985) or pointing to a task step in a leisure skills activity
(Hamre=Nietupski et al., 1984). As seen in Table 3, 24X of the prompt
sequences use a gesture as a prompt in the SLP hierarchy. When a visual
prompt is used it generally occurs at the second prompt level.

The third type of instructional prompt is modeling or direct
demonstration of the correct response by the trainer. Examples of modeling in
the SLP studies included demonstration of a correct step in a domestic skill
(Smith & Belcher 1985) and leisure skill (Wehman, Renzaglia, Berry, Schutz, &
Karan 1978). A large percentage of the studies (e.x., 70%) reported the use
of a model cue in the prompt hierarchy and 122 report the use of two or more
models {n the sequence.‘

The final type of instructional prompt is a physical prompt. This prompt
is generally assumed to be the most intrusive level and to provide the
greatest amount of information to the student. The physical prompt was
presented in a variety of forms in the literature, e.g., hand over hand
guidance in reaching and grasping (Correa et al., 1984) and handshape of
correct math computations (Koller & Mulhern 1977). In 19% of the studies,
partial physical guidance was a specified prompt ievel, e.g., an orienting

prompt (Rae & Roll 1985), touch prompt (Wsmbold & Salisbury 1978), or as

?
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one-third, two-thirds, three-thirds physical guidance (Duker & Michelson
1983). Physical prompts were used in 84% of the studies as the most intrusive
prompt in the hierarchy.

As shown in Table 3, the majority (66%) of the studies used the verbal
instruction/model/physical guidance sequence in training. However, there are
many varfations in this sequence, €.g., indirect verbal followed dy direct
verbal cues and partial physical guidance followed dy full or graduated
guidance. The addition of prompts to the verbal, model, physical prompt
sequence may result in igcreasing training time but it also may increase the
probabdility of correct prompted responses and reinforcement for the student.
Breen et al. (1985) used six levels including an indirect verbal cue at the
independent level, an additional indirect cue at the second level, followed by
a direct verbal .ue, gesture, partial physical guidance, and full physical
guidance. In training basic photography skills, Giangreco (1983) used five
prompt levels: verbal task instruction, verbal prompt, gesture, model, and
physicel guidance. No direct correlation was found between the sequence or
types of prompts and the target behaviors.

Prompt Interval

Wolery and Gast (1984) suggest that the third critical feature of SLP
should be the inclusion of a constant response interval following each prompt
level in the hierarchy. .Based on information provided by the authors, the
time interval was not specified in 53% of the studies (e.g., Freagon &
Rotatori, 1982; Hupp & Mervis, 1981; Lagomarcino et al., 1984). Included in
this percentage are those studies which stated a response interval occurred
but did not report the specific time, e.g., "few seconds" (Azrin et al.,
1976), "waits” (Stainback et al., 1983), "all prompt levels followed by the
opportunity to respond fndependently” (Wacker et al., 1980 p. 288). In
addition, a few authors referenced previous works which have specified the

intervai but did not define it in their studies, for example, Coon et al.
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(1981) referenced Vogelsberg (1979) and Schleien et al. (1981); Schleien,

Certo, and Muccino (1984) and Schleien snd Larson (1986) referenced Horner and
Keilitz (1975).

Of the studies reporting a specific interval, a large percentage (48%)
define 5-sec as the response interval including Hormer and Keilitz (1975) and
iogelsberg (1979). A 10-sec interval was specified in 24% of the studies
(e.g., Alper, 1985; Correa et al., 1984; Rosenbaum & Breiling, 1976) and 14%
stated that 3-sec interval was used (e.g., Breen et al., 1985; Spears et al.,
1981; Wilson et al., 1984)., The remaining studies reported a varied number of
seconds ranging from 2 to 30—sec. This information is included in Table 3.

Consequences

Correct Responses

Based upon review and instructional model descriptions articles specific
to SLP (e.g., Alberto & Schofield, 1979; Billingsley & Romer, 1983; Falvey et
al., 1980; Schoen, 1986; Wolery & Gast,.1984; York, Will:ams, & Brown, 1976),
positive reinforcement should follow correct responses at each prompt level.
However, this information is reported in only 48% of the studies reviewed.
Specific statements varied from study to study indicating that this had
occurred (e.g., "after each correct response, regardless of the.level of
assistance” Freagon § Rotatori, 1982, p. 74). Browder et al. (1984)
reinforced "equivalent c&rrec: responses” and those which occurred following
delivery of less intrusive prompts. Haring (1985) and Janssen and Guess
(1978) reinforced correct responding throughout the hierarchy except at the
final physical guidance level. Marchetti, Cecil, Graves, and Marchetti (1984)
and Mstson, Marchetti, and Adkins (1980) reinforced correct responses at the
independent level only, or following a prompted sequences of responses.

Movement from one prompt level to another following correct responding
usually resulted in a return to the independent level on the next trial (e;g.,

Noonan, 1984; O'Brien & Azrin, 1972; Van den Pol, Iwata, Page, Neef, &
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Whitley, 1981). This decision was also based on trainer discretiom,
population, and behavior trained (e.g., 0'Brien, 1978, reinforced at all
prompt levels but followed with next trial presentation at the preceding less
intrusive level).
Incorrect Responses

In SLP the consequences for errors Oor no responses at aany level in the
hierarchy resulted in proceeding to the next most intrusive prompt level.,
This occurred in 93% of the studies reviewed. Variations included
differentiating between errors and no responses; ﬁor example, Duker and
Michielson (1983) presented the next most intrusive prompt contingent upom no
responding and verbal reprimand ("no") paired with full physical guidance for
errors; Spooner and Hendrickson (1976) presented the next prompt for mno
responding and hand over hand guidance for errors. In addition, some trainers
paired additional correction procedures with presentation of the next prompt;
for example, Giangreco (1983) interrupted errors, pointed out the original SD
and immediately presented the next most intrusive prompt; Kissel et al. (1980)
presented a S5-sec period of extinction followed by the next prompt level.
Very few of the studies described procedures used as consequences for errors
at the final prompt level. Hormer and Keilitz (1975) and Tucker and Berry
(1980) state that resistance to physical guidance at the last level in the
hierarchy resulted in tﬂe next trial being presented at the "no help" level.
As seen in Table 3, 45% of the authors either describe their use of SLP as an
error correction procedure or this can be infered from their differential
consequation-of no responding and errors (e.g. Duffy et al., 1985;
Friendenberg & Martin, 1977; Hamre-Nietupski et al., 1984; Nietupski et al.,

1983).
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Results
Effectiveness

All of the studies selected as SLP reported effectiveness data. In 852
of the studies the behaviors were taught to criterion. The remaining studies
either (a) demonstrated impruvement over baseline rates (e.g., Correa et al.,
1984, improved the reach and grasp performance of 3 severe and profound
preschoolers over initial levels), (b) reached criterion for some students but
not sll (e.g., Horner & Keilite, 1975, taught toothbrushing to six students
but one left the study and the final studrat did not meet criterion), or (¢)
the authors did not train to eriterion (e.g., Hupp et al., 1986, conducted 15
days of training in receptive identification of pictures and expressive sign
production).

Although the majority of studies reported data demonstrating the
effective ess of SLP as an instructional strategy, 261 of the studies
manipulated an instructional variable resulting in some comparative data.
These variables included environmental manipulatiorn (e.g., training in the
artificial versus natural environwents, Freagon & Rotatori, 1982; group versus

individual training, Kohl et al., 1978), material manipulation (e.g., hand

'compared to machine stapling, Friedenberg & Martin, 1977), and stimulus

variation manipulation (e.g. presentation of labdel SD only versus label and
function SD, Janssen & G;ess, 1978). In all of the pasrametric studies SLP was
the only strategy used.
Efficiency

Efficiency data such as total training time, number of sessions, number
of trials to criterion, errors and/or number of prompts needed at each level
wvere repofted in 53% of the studies. The most frequently reported efficiency
data were total training time or number of sessions to criterion (e.g.,
Bellamy & Buttars, 1975; Cuvo et al., 1978; Giangreco, 1983). The number of

prompts delivered at esch level was reported in anecdotal form, e.g., the

!
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number of prompts decreased over tasks (Cronin & Cuvo, 1979) and ia more
specific form, e.g., total number of prompts for two experiments delivered at
each level (Cuvo et al., 1983). Rosenbaum and Breiling (1976) also reported
that less training time was needed as students met criterion on reading

comprehension skills.

Summary
Based upon the literature reviewed, the following statements can be made:

* There was no consensus among authors as to the term used to label this
{nstructional strategy.

» The population trained in SLP studies demonstrated s wide range of
variance in both chronological age and handicapping conditions, with no
correlation between population selected and effectiveness of the
procedure.

The strategy was used to teach a wide range of behaviors both chained and
discrete, from all curricular domains. There was no correlation between
the behavior selected for training and the effectiveness of SLP in
establishing acquisition of that behavior.

* Wolery and Gast's (1984) first guideline, presenting the independent s?

. at each prompt level throughout the hierarchy, occurred in very few of
the studies (i.e, 14%) as defined in the method sections of the
investigations.

» The number of prompt levels and types of prompts found in SLP varies
dependent upon student abilities and characteristics of the natural cue
(Wolery & Cast, 1984). Following Wolery and Gasts second guideline, all
trainers selected prompts which provided students with increasingly more
information contingent upon errors or no responses. The greatest
percentage of trainers selected four levels dbut this varied across
domains and populations resulting in no correlation between the number of
levels and the effectiveness and efficiency of the procedure. A similar
statement can be made regarding the types of prompts selected by the
trainers. Although verbal instruction, model, and physical guidance
prompts were used with the greatest frequency, a large number of
variations in the presentation and configuration of these prompts exists,
and those variations may be population, task, and trainer specific.

® The constant response interval, Wolery and Gast's (1984) third guideline
(allowing the student a specific amount of time to respond
independently), was defined in some studies and implied in others. The
specific time was again dependent upon trainer discretion, resulting in a
range of interval times of 2-sec to 30—sec. A large percentage of
studies did not define this interval.

4 LIRS ot
]
»

* The fourth guideline suggested by Wolery and Gast (1984) was the delivery
of reinforcement for correct responding at each prompt level; about
one-half of the studies included this information.
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Based upon effectiveness data reported in Table 2, S.LP was an effective

instructional strategy for teaching a wide range of behaviors to students.

with a variety of handicaps. The lack of specificity regarding the
response intervals, reinforcement procedures, consequences for errors, or
movesent between the prompt intervals, may make replication of studies
impossidle. However, there was no correlation between lack of this
information and the effectiveness of the SLP strategy in training new
behaviors.

Efficiency data were reported inconsistently across studies. Data on
errors, responses by prompt level, and responses by prompt type are
variables that should be addressed in future research. -
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Constant Time Delay

Chapter 7

Patricia Munson Doyle, Mark Wolery, Melinda Jones Ault, and David L. Gast

The constant time delay procedure attempts to transfer stimulus control
from a prompt to the designated novel stimulus by systematically varying the
interval between the novel discriminative stimulus and presentation of the
predetermined controlling prompt. The initial trial or block of trials begins
with the simultaneous presentation of the novel stimulus and the prompt (i.e.,
O-sec delay). Following this simultaneous presentation, the interval
increases to a fixed delay (e.g., 4-sec) and i{s unchanged for the remaining
instructional trials. The constant time delay procedure is different from the
progressive delay procedure in that the progressive procedure involves gradual
increases in the delay interval.

Reviews of the constant time delay strategy, procedural descriptions,
differences from other instructional strategies, and suggestions for future
use can be found in Billingsley and Romer (1983), Schoen (1986), Snell and
Gast (1981), Touchette (1971), and Wolery and Gast (1984). Constant time
delay has been referred to in the literature as "time delay" (Browder, Morris,
& Snell, 1981; Touchette, 1971), "modified delay cue procedure” (Mcllvane,
Withstandley, & Stoddard, 1984), "Touchette's 4-sec delay procedure” (Johnmson,
1977), and most frequently as "constant time delay” (Kleinert & Gast, 1982;
Snell & Gast, 1981). For purposes of consistency and description, this
chapter uses "constant time delay" (CID).

The CTD trial sequence is shown in Figure 1 and coneists of the trainer

presenting the stimulus, waiting the specified fixed delay interval, followed
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Figure 7.1 Flow chart depicting the constant time delay strategy.
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by presentation of the controlling prompt. The students are reinforced for
correct responding prior to and following delivery of the prompt by the
trainer. Consequences for errors are delivered contingent upon the student
responding incorrectly prior to the trainer presentation of the prompt, and
responding incorrectly or not responding after the delivery of the prompt. A
description of the subjects, settings, behaviors, results, and experimental
designs that were involved in the investigations using the CID strategy are
shown in Table 1; codes for information presented in Table 1 are found {n
Appendix A. The behaviors and strategy specific information are shown in

Table 2.
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Behaviors/Population

Based upon the pudblished literature, four studies were identified as
using CID, {Browder et al., 1981; Johnson, 1977; Kleinert & Gast, 1982;
Mcllvane et al., 1984). These four studies implemented CTD with students who
were elementary age (Mcllvane et al., 1984), adolescents, (Browder et al.,
1981; Johnson, 1977), and adults (Kleinert & Gast, 1982; Mcllvane et al.,
1984). The students had multible handicaps, and moderate or severe
retardation. All subjects were males.

The studies which implemented CTD taught a variety of discrete language
or language related academic skills. Johnson (1977) taught receptive language
identification and simple flashcard addition problems in intermix (i.e., two
or more behaviors taught simultaneously to criterion). Kleinert and Gast
(1982) and Browder et 21. (1981) taught expressive sign acquisition in
isolation (i.e., one behavior taught to criterion prior to introduction cof a
second behavior); and Mcllvane et al., (1984) taught a matching to sample task
in {ntermix using a modified time delay procedure. No chained tasks were
taught using the CID strategy.

Controlling Prompt

Following the decision to use CTD, the teacher should select an
appropriate controlling prompt. Prompt selection is dependent upon the
students’' skills and the behaviors to be taught. For example, if the dbehavior
to be taught is an expressive response and the student is vocally imitative,
the teacher would select an auditory cue {(e.g., vocal model) as the
controlling prompt; if the task to be acquired is receptive and the student
was motorically imitative, the teacher would select a gestural model (e.g., a

point or touch behavior).
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Johnson (1977) taught receptive identification of animal pictures,
geonetric shapes, and simple addition problems. The controlling prompt was
the experimenter pointing to the correct picture. Kleinert and Gast (1982)
taught manual expressive labeling of photographs of actual people, places, or
objects in the student's environment; a model of the correct manual sign was
the controlling prompt. Browder et al. (1984) transferred control across two
levels of controlling prompts in teaching expressive sign production. 1In the
initial phase of tnis study, the controlling prompt was a physical handshape
of the correct sign; in the second phase, a model of the correct sign was the
controlling prompt. Mcllvane et al. (1984) used a visual red light cue paired
with a food item in order to teach a matching to sample task with one pair of

subjects and used a model with two younger students.

Delay Interval

Initially in the CTD procedure, the controlling prompt is presented
simultaneously with the discriminative stimulus (i.e., O-sec delay). On
subsequent trials, the interval between the stimulus and the prompt is
increased by a constant amount of time (e.g., 4~sec). Snell and Gast (1981)
refer to the CTD procedure as a modification of the Touchette (1971) delay
strategy. Touchette (1974) first described the use of a constant interval
between presentation of the discriminative stimulus and controlling prompt and
employed an {nterval of ; seconds. Johnson (1977), Browder et al. (1981),
Kleinert and Gast (1982), and Mcllvane et al. (1984) all used a 4-sec delay
interval.

Movement Through Prompt Levels

The movement from the O-sec delay to the final delay interval may occur

after a trial or a block of trials. This is a decision that should occur
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prior to using the procedure, and investigators differ in their decisions.
Touchette (1971) increased the interval following completion of one trial
while Kleinert and Gast (1982) increased the delay interval following a block
of 10 trials. Mcllvane et al. (1984) state that the initial delay was at
O=sec dut on later trials the cue was delayed for approximately 4 sec after
sample presentation. Johnson (1977), prior to training receptive
identification behaviors, implemented a pretraining session to establish a
waiting response. The student was differentially reinforced for waiting after
an sD for the delivery of the controlling prompt during an impossible
discrimination task. This was dome by gradually increasing the delay interval
by l=-sec increments. After the student learned to wait 4§ sec, training began
with a fixed delay of 4 seconds.

Browder et al. (1981) transferred control across two levels of
controlling prompts. Criterion for movement was based on both a given number
of trials'and performance. In the initial phase at 0—-sec delay, the
controlling prompt, a handshape, was simultaneously preseated with an
imitative discriminative stimulus. Criterion for movement was 3 trials at
0—-sec delay followed by Phase 1I, which paired a model controlling prompt with
the same imitative stimulus and the handshape prompt occurring at a fixed
interval of &4-seconds. The second prompt (handshape) was delivered contingent
upon the student emitting no response after delivery of the less intrusive
model prompt., Criterion for movement of the delay intervals of both the morcel
and handshape prompts in later phases was & consecutive correct responses to
the task stimulus, followed by the delay intervals increasing to 4 and 8 sec,

respectively.
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Consequences
Correct Responses

In the CID procedure, the student may respond correctly at various points
in the trial sequence. For example, a correct response could occur following
presentation of the natural discriminative stimulus and prior to delivery of
the controlling prompt. Johnson (1977), Snell and Gast (1981), Kleinert and
Gast (1982), define and identify this response as a correct anticipation;
Browder et al. (1981) label it as an unprompted correct response. An
additional corract response may occur following delivery of the controlling
prompt. Smell and Gast (1981), Kleinert and Gast (1982), and Johnson (1977)
identify this response as a correct wait; Browder et al. (1981) call it a
prompted response. Both of the above correct responses may result in delivery
of reinforcement; tokens and praise (Johnsom, 1977) or an edible reinforcement
(Mcllvane et al., 1984; Browder et al,, 1981). Only those correct responses
occurring prior to the trainers' prompt counted toward criterion. To
encourage increases {u correct unprompted correct responses and the transfer
of stimulus control, Browder et al. (1981) manipulated the reinforcement
contingencies in later phases of training as the signed training stimulus
(e.g., food ) was delivered only after the student emitted a correct
unprompted response.

Error Responses

Snell and Gast (1981) and Kleinert and Gast (1982) describe three types
of student errors that may occur in the CTD trial sequence: non wait errors
(incorrect responses before presentation of the controlling prompt), wait
errors (incorrect responses after presentation of the controlling prompt), or

no responses. Johnson (1977) and Browder et al. (1981) identify and record
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errors as simply incorrect. Investigators 4iffer as to their use of
consequences for errors emitted during training. Johnson (1977) placed
incorrects on extinction (ignored the student for a duratfion of 30 sec).
Kleinert and Gast (1982) delivered a mild verbal punisher, "No," removed the
stimulus, ignored the student for a duration of 10-sec, and then proceeded to
the next training trial. Browder et al. (1981) provided a handshape of the
correct sign contingent upon incorrect student responses.

Results

Effectiveness

Based upon results reported in the four studies, CID was effective in
establishing the transfer of stimulus control to the discriminative stimulus.
Johnson (1977) stated the students' correct anticipations ranged in training
57-86%, 16—94%, and 3-93% in training groups 1, 2, and 3, respectively.
Browder et al. (1981) reported the student met criterion (i.e., &4 trials of
correct responses) on all 5 signs selected for training. Kleinert and Gast
(1982) reported that CID was effective in teaching the six selected signs to
the student at 100X criterion. Mcllvane et al. (1984) stated that all 4
students met criterion of 100% correct responses.

Efficiency

Efficiency data such as number of trials, number of sessions, total
training time, and number/percent of errors to criterion is presented in
various forms by the authors of the CTD studies. Kleinert and Gast {1982)
reported data for each sign taught in addition to the Egtal number of trials,
training time, and number of errors to criterion. Mcllvane et al. (1982)
reported that both adults and one child student met the criterion in one
session, while the second child met the criterion of 100% in 8 sessions.
Browder et al. (1981) reported the percentage of errors performed during
teaching, review, and baseline. In the Johnson (1977) study, the students'

- - — - "
VR DA 1



G G o G OGP G ER R 00 Th I G Gh A G D e @
»

171

wait response was acquired in one 10 minute pretraining session. Sessions and

errors to criterion were reported.

Sumag

Based on the reviewed literature, the following statements can be made:

» The population used in CID studies demonstrated a wide range of variance
in both chronological age and handicapping conditions.

* All of the studies reported teaching discrete behaviors; no examples of
CTD deing used to teach chained tasks were‘found.

* The use of a variety of controlling prompts reflected the dependency of
prompt selection on population, behaviors being trained, and teacher
discretion.

Initial acquisition of training itews occurred in isolaticn and intermix
sessions, However, in those studies using isolation, student responding
in intermix was an integral part of the final performance criterion.

* All studies selected a delay interval of 4~sec; however, this could be
described as an arbitrary decision based upon successful demonstration of
its use in applied settings (e.g., Touchette, 1974 reported the original
"four second delay").

* The criterion for movement from the 0-sec to the 4~sec delay interval was
dependent upon number of trials presented and/or student performance.

* The majority of suthors in the review articles and investigations
provided ~ositive reinforcement for correct responses prior to the
occurrence of the controlling prompt (i.e., correct anticipations) and
following delivery of the prompt (i.e., correct waits).

* Consequences for incorrect responses were delivered contingent upon
student errors: prior to prompt delivery (i.e., non-wait error),
following presentation of the prompt (i.e., wait error), or failure to
emit any response (i.e., no response). The consequences for student
errors varied across studies; however, a short period of extinction or
limited timeout has been suggested as an effective consequence in the
time delay procedure.

* All of the studies reported that CID was effective in training the
targeted behaviors.

* All of the studies reported efficiency data in the form of trials to

criterion, sessions to criterion, total training time, and/or total
number of errors.
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Progressive Time Delay

Chapter 8

Melinda Jones Ault, Mark Wolery, Patricia Munson Doyle, and David L. Gast

The progressive time delay procedure (PTD) involves the transfer of
stimilus control from a controlling prompt to a novel stimulus. It consists
of gradually fading the controlling prompt by increasing the intezval between
the presertation of the stimulus and the delivery of the controlling response
prompt (Snell & Gast, 1981; Touchette, 1971). Initially, the stimulus and the
controlling prompt are presented simultaneously for a trial or block of
trials. Based on participant responding or a fixed number of trials, the
interval between presentation of the stimulus and the prompt 4is gradually
increased in small i{ncrements (e.g. dby 0.5 sec, l=sec, or 2-sec increments).
The behavior is considered mastered when the participant can consistently
respond to the novel stimulus before the experimenter provides the prompt.

The PTD trial sequence is shown in Figure 1 and consists of the
experimenter presenting the stimulus, waiting the specified delay interval and

then providing the controlling prompt. Participants are reinforced for

'responding correctly before or after the experimenter provides the prompt.

Consequences are delivered for responding incorrectly before the experimenter
delivers the prompt, responding incorrectly after the experimenter delivers
the prompt, or not responding following the prompt. A description of the
subjects, settirgs, behaviors, results, and experimental designs that were
involved in the investigations using the progressive time delay procedure are
shown in Table 1; codes for information presented in Table 1 are found in
Appendix A. The behaviors and strategy specific information ere shown in

Table 2.
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Assess Prerequisite Skills and Identify Reinforcers

Dlisnisg Decisions: Raber of Trials at 0-Second Delay, Delay Interval,
Criterien for Progressively Noviag Prospt Delay, and Consequence for Errors

For 0-Sec Delsy Trials: Secure Student’s Attestion, Preseat Task Direction, and

Irwdiately Presest Costroilisg Prompt F—

Present Next Trial

Por Delay Trials: Secure Student’s Attention, Present Tas

Direction, and Present Prowpt al Spe:ified Delay Interval

Use Consequent Event for
Vait Errors and Ro Responses

/ﬂg\ Use Consequent. Event for Non Vait &rﬁdf
" Correct > O
Occur 3efore
Prupt? Reinforces Do Not unt Toward Criteriot‘ >'
TN ' _
g "
Reinforce; Count =3 Present Next
Tovard Criterion Incr Trial
/
Teach Next Skill Increase
in Sequence Delay
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Figure 8.1 Flow chart depicting the progressive time delay strategy.
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Table 1 Continued.
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Table 2 continued.
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Names of Procedure

The PTD procedure has been referred to in the literature as the delayed
cue procedure (Aeschleman & Schladenhsuffen, 1984; McDonagh, McIlvane, &
Stoddard, 1984), delayed prompting procedure (Braam & Poling, 1983; Touchette
§ Howard, 1984), prompt delay (Luciano, 1986), anticipation procedure (Barrera
& Sulzer-Agzaroff, 1983), delay procedure {Touchette, 1971; Walls, Haught &
Dowler, 1982), stimulus delsy {Zane, Handen, Mason, & Geffin, 1984), transfer
of stimulus control procedure (Smeets & Striefel, 1976; Striefel, Bryanm, &
Aikins, 1974), and most frequently as time delay (Browder, Hines, M-Carthy, &
Fees, 1084; Charlop, Schreibmsn, & Thibodesu, 1985; Goetz, Gee & Sailor, 1983;
Smeets & Striefel, 1980; Snell, 1982; Snell & Gast, 1981).

Behavior/Population

The PTD procedure has been used to teach language~related skills (Barrera
& Sulzer—Azaroff, 1983; Braam & Poling, 1983; Charlop et al., 1985; Luciano,
1986; McIlvane, Bass, O'Brien, Gerovac, & Stoddard, 1984; Smeets & Striefel,
1976; Smeets & Striefel, 1980; Striefel et al., 1974), visual discriminations
(Zane et al.,1984), chained tasks (Snell, 1982; Walls et al., 1982), responses
to auditory cues (Goetz et al.,1983) and cognitive skills such as mnemonic
training (Aeschleman & Schladnenhauffen, 1984), sight word reading (Browder et
al., 1984), and matching prices to coins (McDonagh et al., 1984). The
procedure has beén used with students who have moderate, severe, and profound
handicaps. Of these studies, only Snell (1982) and Walls et al. (1982) taught
chained tasks Qsing a delay procedure. Snell (1982) taught bedmsking skills
to adolescents with severe retardation, and Walls et al. (1982) taught
vocational assembly tasks to adults with handicaps. The remainder of these

studies involved a discrete behavior as the focus of the investigation.
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Intermix/Isolation Conditions

Isolation instruction refers to studies in which one behavior was tasught
to criterion before another behavior was introduced; intermix instruction
refers to studies which taught two or more behaviors simultaneously to
criterion. Nine studies initially taught behaviors in isolation (Aeschleman &
Schladenhauffen, 1984; Brasm § Poling, 1953; Luciano, 1986; licDonagh et al.,
1984; Smeets & Striefel, 1976;.Strie£e1 et al., 1974; Touchette & Howard,
1984; Walls et al., 1982; Zane et al., 1984), and seven taught behaviors in an
intermix sequence (Barrera & Sulszer—-Azaroff, 1983; Browder et al., 1984;
Charlop et al., 1985; Goetz et al., 1983; McIlvane et al., 1984; Snell, 1982;
Walls et al., 1982).
Controlling Prompt

Prompts which have been used in PTD investigations to control the
responses of subjects included modeling, presentation of a visual stimulus,
presentation of an suditory stimulus, and physical prompting. Verbdal or
verbal and sign models of the correct response have been used as the
controlling prompt to teach the expressive tasks of reading sight words
(Browder et al., 1984), s§ontaneous verbal manding (Charlop et al., 1985), and
picture labelins (Smeets & Striefel, 1976). Physical models such as pointing
to the correc’ card or mpdeling a response were the controlling pronpﬁs in
teaching receptive identification of pictures (Smeets & Striefel, 1976),
visusl discriminations (Touchette § Howard, 1984; Zane et al., 1984),
instruction following (Striefel et al., 1974), and vocational assembly tasks
(Walls et al., 1982).

The presentation of a Sample visual stimulus has been used to teach

intraverbal dehavior (Braam.§ Poling, 1983; Luciano, 1986). For example in
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the Luciano (1986) study, the experimenter presented the task direction (i.e.
"Tell me names of foods™) and then bresented the controlling prompt of holding
up a picture of a food. Goetz et al. (1983) also used a visual stimulus to
control a8 head turning behavior. Following the presentation of an auditory
cue (i.e. a sounding drum or maraca), the controlling prompt (i.e. a lighted
object illuminated from the same side of the subject's body as the auditory
cue) was presented.

The intensity of an auditory stimulus was used by Smeets and Striefel
(1980) to control the instruction—~following behavior of three profoundly
retarded adolescents. Verbal instructions were targeted for training with
subjects who would comp.y only when commands were presented in a loud voice
tone. The instructions were first presented in a normal tone of voice
followed by the same instruction in a loud voice which was the controlling
prompte.

Only one of the PTD studies used a physical prompt as the controlling

stimulus. Snell (1982) taught bedmaking using a combination of physical,

verbal, and model prompts. During the first 4 trials, the trainer gave the
task direction, a simultaneous model plus verbal prompt, and then immediately
gave s physical plus verbal prompt for each step in the task analysis. On
subsequent trials the ph?sical and verbal prompt was faded on a time delay
schedule and was used only as error correétion after the eighth trial. The
author states that the physical prompt was used initially "to guarantee
attainment of the required quality” of ;sch response {p. 146).

Delay Intervals

The controlling prompts in these studies were faded by using a variety of

delay schedules. All of the studies began training by presenting the

18¢
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controlling prompt simultaneously with the presentation of the novel stimulus
(i.e., 0 sec delay). Following this initial presentation, Braam and Poling
(1983), Luciano (1986), Smeets and Striefel (1976), Smeets and Striefel
(1980), and Zane et 31.(1984) increased the delay interval between the
presentation of the stimulus and the controlling prompt in 1 sec increments,
Browder et al. (1984) and Charlop et sl. (1985) increased the presentation of
the controlling prompt in 2 sec increments. The Touchette and Howard (1984)
study was the only investigation which increased delay intervals in 0.5 sec
increments. Three studies did not increase the delay in equal sec increments.
Goetz et al. (1983) initially used a 0, 1, 3 sec delay progression and
increased the delay by 1 sec thereafter. Snell (1982) increased the delay
initially by 2 sec, and then in 1 sec increments for the remainder of the
study. Striefel et al. (1974) first increased the delay interval by 0.5 sec
followed by 1 sec increments. Walls et al. (1982) was the only study reviewed
which compared delay intervals. Intervals which were increased in 1, 3, and 5
sec increments were compared. Results indicated that the 1 sec delay produced
fewer errors, had the lowest training time, and had the earliest acquisition
of the three !-tervals.

Some of the studies specified a 1limit on the delay interval at which
point the delay did not increase but remained the same for the remainder of
the study (Braam § Pgling. 1983; Browder et al., 1984; Charlop et al., 1985;
Luciano, 1986; Smeets & Striefel, 1980; Snell, 1982; Touchette & Howard, 1984;
Zane et 8l., 1984). The interval at which point the delay was not increased

ranged from 2 to 10 secs.

.
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Movement Through Delay Intervals

The process of increasing the delay interval was contingent upon
subjects’' responding correctly to a set number of trials (e.g., Braam &
Poling, 1983; Luciano, 1986; Touchette & Howard, 1984) or was increased by
sessions or blocks of trials (Browder et al., 1984; Snell, 1982). 1In
addition, the delay interval was also changed (i.e., decreased) contingent

upon subjects repoﬁding incorrectly. Following one or a specified number of

" incorrect responses, trials were repeated (Braam & Poling, 1983), the delay

was decreased on the next trial (Smeets & Striefel, 1980; Striefel et al.,
1974; Touchette & Howard, 1984; Walls et al. 1982), or the 0 sec delay was
used on the trial following the error and the delay progression was then
reinstated (Browder et al., 1984; Smeets & Striefel, 1976; Snell, 1982).

An example of a study in which the delay progression changed contingent
on student responding is the Zane et al. (1984) investigation. In this study,
adults with severe retardation were taught intermational or community symbols.
The délay interval was increased by 1 sec each time a correct resonse occurred
up to a maximum delay of 4 secs. Following an incorrect response, the next
trial was conducted at the 0O—sec delay.

Some studies in the literature used FTD but did not provide procedural
specifications (Aeschleman & Schladenhauffen, 1984; Barrera & Sulzer—Azaroff,
1983; McDonagh et al., 1984; McIlvame et al. 1984). For example, Barrers and
Sulzer—Azaroff (1983) taught expressive labeling of objects to autistic
children using a procedure in which following a simultaneous présentation of
the object and the controlling prompt, the prompt was faded by "gystematically

increasing the delay between the request for a responmse (locative question)
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and the presentation of the vocal prompt"” (p. 383). Other specific

information on progression of delay intervals was not provided.

Consgguences
Corrects Responses

Two types of correct responses can occur with PTD. A correct wait, (i.e.
the subject responds correctly following the controlling prompt), or an
anticipation, (i.e. the subject responds correctly dbefore the presentation of
the controlling prompt). Barrera and Sulzer—Azaroff (1983), Charlop et al.
(1985), Luciano (1986), Smeets and Striefel (1976), Smeets and Striefel
(1980), Snell (1982), Walls et al. (1982), and Zane et sl. (1984) all provided
the same consequence for a correct response regardless of whether it was an
anticipation or wait. Some studies however, differentially reinforced
anticipation and wait responses. Braam and Poling (1983) provided descriptive
verbal praise and a token on a FR1 schedule for anticipations, but gave praise
on a FR]1 schedule and a token on a FR3 schedula for waits. In additiom,
Browder et al. (1984) gave the subject 2 tokens for an anticipation and only 1
token for a correct wait. Touchette and Howard (1984) taught 3 severely
retarded children receptive identification of letters, words, and/or numbers.
Three schedules of reinforcement of anticipations and waits were studied. 1In
condition A, both waits (i.e., correct prompted) and anticipations (i.e.,
correct unprompted responses) received pralse and a token on a CRF schedule of
reinforcement. In condition B, anticipation responses were reinforced on a
CRF schedule, while waits were reinforced on a FR3 schedule. Finally in
condition C, anticipation responses received FR3 reiniorcement, and waits were
reinforced on a CR¥ schedule. Results indicated that for all subjects, fewer

trials to criterion were required and the earliest transter of stimulus

g i

PEPE T



185

control occurred when condition B was in effect (differential reinforcement of
waits and anticipations).
Error Responses

The studies which specified the comsequences for incorrect responses use
verbal reprimands, timeout, modeling the correct response, or physically
guiding the subject through the correct response. Charlop et al. (1985) used
a verdbal reprimand alone following 1ncorrec£ responses, while Walls et al.
(1982) used a model only for incorrects. Barrera and Sulzer—Azaroff (1983)
and Luciano (1986) both used a 15~sec and 5—sec timeout, respectively. The
timeout procedure consisted of removing the stirulus and looking away from the
subject for a specified interval. Zane et al. (1984) and Touchette and Howard
(1984) used a combination of a verbal reprimand (i.e. "No") and a 10 sec
timeout during training. Four of the studies used a combination of verbal
reprimand plus the experimenter providing a model or putting the subject
through the correct rerponse (Browder et al., 1984; Smeets & Striefel, 1976:
Smeets & Striefel, 1980; Striefel et al., 1974). When an incorrect response
occurred, Snell (1982) used a verbal reprimand, "No that's not how you make
the bed,” followed by physical guidance of t-e correct response and a 10-sec
timeout.

Results

Effectiveness

All of the studies reviewed reported that the progressive time delay
procedure was effective in teaching the targeted dbehavior. Three studies
reported that an adaptation of the procedure or a change of behavior taught
was necessary to raise responding to criterion levels. Charlop et al. (1985)

changed the task of spontaneous manding for one subject. Instead of
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presenting only one stimulus and having the subject mand, "I want ___," both
of the stimuli were presented at the same time and the subject manded for his
cpoice. When this adaptation was 1mp1¢nen:ed, the subject met criterion in 28
trials. Smeets and Striefel (1980) adapted the delay procedure for one of
.their subjects who was learning instruction—following. For this subject, on
one instruction, the delay intervs. remained at O=sec until 10 consecutive
trials were correct. At this point, the time delay intervals were reinstated
but a model was used simultaneously with the verbal instruction. The model
was then discontinued and the original procedure was used. This modification
was effective in rajsing the subject's responding to criterion levels. Snell
(1982) adapted the dehavior that was taught to one subdbject. Following no’
progress on the behavior of partially making a bed, the subject was
successfully taught to strip the bed; a behavior which was learned quickly by
the other subjects.

Efficiency

Efficiency data which have been reported in the literature include number
of errors, percentage of errors, number of trials to criteria, percentage of
unprompted responses, number of sessions to criterion, minutes of
instructional time, the point of transfer of stimulus control, response
accuracy, and rate of acquitiion (Barrera & Sulzer—Azaroff, 1983; Braam &
Poling, 1983; Charlop et al., 1985; Goetz et al., 1983; Luciano, 1986;
McDonagh et al., 1984; Smeets & Striefel, 1980; Snell, 1982; Streifel et

al.,1974; Touchette & Howard 1984: Walls et al., 1982; Zane et. al., 1984).
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Summary
Based on the literature reviéwed, the following statements can be made:

The PTD procedure has been used with sutistic subjects and moderately,
severely, and profoundly meatally retarded subjects.

The majority of the PID studies were conducted with secondary—age
students or adults.

The procedure has been used most frequently to teach discrete tasks.

A model or a visual stimulus prompt were the most commmonly used
controlling prompts.

Skills have been tasught successfully in isolation and in intermix
instructional conditions.

Delay intervals are most commonly increased in 1 sec increments.

Most studies provided the same consequence for correct anticipation
orwait responses, but differential reinforcement of correct waits and
anticipations may be more effective and possibly more efficient.

Most studies increased the delay interval based on student responding.
Verbal reprimand and the experimenter providing a model or putting the
subject through a correct response were the most commonly used correction
procedures.

All studies reviewed reported the procedure as effective.

Most PTD studies reported some efficiency data.
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Naturalistic Teaching Strategies

Chapter 9

Mark Wolery, Patricia Munson Doyle, Melinda Jones Ault, and David L. Gast

The naturalistic teaching strategies involve embedding instructional
trials within the context of ongoing routines and activities, and include such
procedures as 1nc1dentalmteach1ng, the mand-model procedure, and naturalistic
time delay (Halle, Alpert, & Anderson, 1984). Investigations where the
independent variasble was environmental arrangement and/or enrichment (e.g.,
Spangler & Marshall, 1983), differential reinforcement in the natural
environment (e.g., Miller & Sloane, 1976), modeling (e.g., Seitz & Marcus,
1979), peer-mediated interventions (e.g., Odom, Hoyson, Jamieson, & Strain,
1985), behavioral rehearsal, role playing, and/or socio-dramatic play (e.g.,
McGee, Krantz, & McClannahan, 1984; Strain, 1975) were not included in this
review. Although these procedures could dbe labled naturalistic strategies,
the focus of this review is on teacher directed instructional strategies
designed to transfer stimulus control from controlling stimuli to novel
stimuli, Likewise, investigations where the naturalistic teaching strategies
were used only to establish generalized responding of targeted responses
(e.g., Hart & Risley, 1968; Carr & Kologinsky, 1983) were not reviewed.

Three natutalistic teaching procedures were analyzed: incidental
teaching, mand-model procedure, and naturalistic time delay; for additional
reviews see (Halle, 1982; Halle, et al., 1984; Hart & Rogers-Warren, 1978;
Warren & Rogers-Warren, 1980; Warren, Rogers-Warren, Baer, & Guess, 1980).
With each procedure the environment is modified to prompt the use of the
target behavior, training occurs within the natural context and involves a
brief interaction between the teacher and student, and the responses result in

natural consequences. The trial seque?%es for these
.
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three procedures are shown in Figures 1, 2, and 3. With the incidental

teaching strategy, 8 trial begins with a student's initiation of a request or

interaction. The teacher determines whether to use that initiation as a
teaching trial, and if so, focuses on the student and verifies the topic of
the initiation. At this point, the teacher determines what response is
desired from the student and what level of cue (attention only or attenmtion
plus a verbal cue) should be provided to obtain that response (Hart § Risley,
1975). 1If the student responds correctly, then access to the requested
object, action, activity, etc. is provided. If the student does not respond
correctly, assistance, usually in the Zorm of a model, is provided. With the

mand modc] strategy, a trial begins with the teacher initiating a mand (task

direction) related to the student's focus of attention, and providing a short
response interval. If students respond correctly, then they are reinforced;
i{f they do not, then a model is provided. With the naturalistic time delay
strategy, the environment is analyzed to identify routines that occur
regularly (cf. Halle, Baer, & Spradlin, 1981). The routines are then assessed
for steps where instruction can be provided, usually a step where teachers are
currently providing assistance or not promoting independence. A trial begins
when thn student comes to the identified step, and the teacher delays the
assistance for a specified number of seconds. If students respond correctly,
they are reinforced and the routine continues. If étudents respond
incorrectly or wait for assistance, a prompt, usually a model, is provided. A
description of the subjects, settings, behaviors, results, and experimental
designs that were involved in the investigations using these naturalistic
teaching strategies are shown in Table 1; codes for information presented in
Table 1 are found in Appendix A. The behaviors and strategy specific

information are shown in Table 2.
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Assess Precequisite Skills and Identify Target Behaviors

|

Plasaing Decigionn: Specify Neans for Nodifylng the Baviroment to Prompt the Use of the
Target Responses; Specify Type of Praspts to be Used

_ak
Studeat Verbally or Non-verbally Requests or Initlates Interaction

—_
Teacher Focuses oo Student; Verifles Topic of Initlation; Decides to Use Initiation
a8 Teaching Interaction; Teacher Vaits for or Requests a Target Response

Yeacher Provides Direct Verbal
Prompt, Partial Nodel, or Node

Teacher Provides Moce Intrusive
Prompt Or Terminates Interaction l

Teacher Praises, and
Allows Access to
etc.; Interaction Is
Terninated

Figure 9.1 Flow chart depicting the incidental teaching strategy.
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Assess Precoquisite Skills and ldentify Target Dehaviors

Plamaicq Decigiogs: Specify Means for Nodifying the Environment to Prompt the Use of the
Target Responses

Student Is Engaged In Actitity

l

Teacher Secures Studest’s Attention and Provides Nand (Mequest, Command, oc Hon-'Yes/No Question.

Secure Student’s Atteation and
Present Nodel

| 1]
Student Teacher Provides Nore Intrusive
Imitate Prompt Or Terminates Interacti
|
&+

Reinfocce Studeat and Allow Bim/Ber to Continue Activity

Figure 9.2 Flow chart depicting the mand mode! teaching strategy.
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Assess Prerequisite Skille and Identify Target Behaviors

Plassing Decisionn: Identify Routines/Activities in Which the Delay Will be Umed; Specity
Leagth of Delay Intecval; Specify Prampts to be Osed, if Any

I

Studeat Initiates Routine or Activity Where Delay Will Be Used

Teacher Tocuses co Studeat; Initiates Delay Interval

Di o
Student Teacher Provides Prampt Or
Bo Target Terminates Delay Interval
Response? ,

Teacher Provides Nore Intrusive

Teacher Allows Access Prospt Or Terminates Interaction

To Assistance Or To
Requested Actlvity,
(bject, Etc.; Inter-
action is Terminated .

Figure 9.3 Flow chart depicting the naturalistic time delay strategy.
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Behavior/Population

The naturalistic teaching strategies were used primarily to teach
expressive language skills, such as vocal initiations (e.g., Halle et al.
1981), noun~adjective combinations (Hart & Risley, 1974), compound sentences
(Hart & Risley, 1975), manual signe (Oliver & Halle,. 1982), and general
expressive language skills (Cavallaro & Paulson, 1985; Warrean, McQuarter, &
Rogers-Warren, 1984)., Receptive language skills were targeted in one study
(McGee, Krantz, Mason, & McClannahan, 1983), and sight word reading was
targeted in another (Fabry, Mayhew, & Hanson, 1984). In one investigation,
various categories of social/communicative behaviors were taught (Peck, 1985).
Chained responses were taught in five studies (Halle et al., 1981; Hart &
Risley, 1974, 1975; Rogers-Warren & Warren, 1980; Warren et al., 1984), but
discrete responses were targeted in all studies except the Hart and Risley
(1975) investigation. In nearly all cases, the discrete responses were single
word utterances nr expressive signs; the chained responses consisted of
phrases (e.g., Halle et al., 1979), sentences (Warren et al., 1984), or
compound sentences (Hart & Risley, 1974, 1975).

The students involved in these investigations were preschoolérs
(Cavallaro § Paulson, 1985; Hart & Risley, 1974; 1975; 1980; Warren et al.,
1984), elementary-aged (Oliver & Halle, 1982; Schepis et al, 1982),
adolescents (FPabry et al., 1984; McGee et al., 1983; Peck, 1985), and young
adults (Fabry et al., 1984; Schepis et al., 1982). The most attention has
been given to preschoolers and adolescents or young adults in the naturalistic
teaching literature; less attention has been given to elementary-aged
students. Participating students included children with developmental delays

from economically disadvantaged environments (Hart & Risley, 1975; 1974; 1980)
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and children of normal intelligence (Hart & Risley, 1980). Students with
language delays (Warren, et al., 1984), moderate mental retardation (Fabry et
al., 1984), severe mental retardation (Halle, Marshall, & Spradlin, 1979),
profound mental retardation (Halle et al., 1979), autism (Peck, 1985; Schepis
et al., 1984), and a variety of developmental delays (Cavallaro & Paulson,
1985) participated {n the investigations.
Type of Naturalistic Teaching Stragtegy

Twelve investigations were found that used the naturalistic teaching
strategies. Three studies used incidental teaching (Cavallaro & Paulson,
1985; Hart & Risley, 1974, 1975), four used the mand model strategy (Fabry et
al., 1984; McGee et e2l., 1983; Rogers=Warren & Warren, 1980; Warren et al.,
1984), two used the naturalistic time delay strategy (Halle et al., 1979,
Halle et al., 1981), and three used integrated strategies (combinations of two
or more of these procedures) (Peck, 1985; Oliver & Halle, 1982; Schepis et
al., 1982). Two of the investigations (Fabry et al., 1984; McGee et al.,
1983) that used the mand model strategy called it a modified incidental
teaching procedure. These studies are labeled a; mand model investigations
because their procedures match the operational definition of the mand model
strategy more closely than the incidental teaching strategy.

Procedural Variations of the Naturalistie Teaching Procedures

Incidentsl teaching. The three incidental teaching studies all involve

some manipulation of the environment to promote use of the targeted responses.
Cavallaro and Paulson (1985) had teachers give smaller smounts of food at
snacks to increase the likelihood that children would request more food.
Certain materials were placed on a shelf that was within students' sight, bdut

was out of their reach in both of the Hart and Risley (1974, 1975)
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investigations. In these studies, the initial response interval after the
student initiation was 3 sec (Cavallaro § Paulson, 1985) and 30 sec (" -t &
Risley, 1974). 1If no response or an unsatisfactory response occurred within
this interval, the teacher provided s series of increasingly intrusive prompts
(Hart & Risley, 1974, 1975) or selected a prompt that had a high probability
of being controlling (Cavallaro & Paulson, 1985). 1In all three studies, a
full model of the target response was the most intrusive level. All
incidental teaching studies involved preschool or early elementary-aged
students and targeted language responses.

Mand model procedure. Two of the four mand model investigations made

some manipulation of the environment. For example, Fabry et al. (1984) wrote
the targeted sight words on some of the tokens students received for correct
responses and appropriate social behavior throughout the school day; the mand
model procedure was used during token exchange. Rogers-Warren and Warren
(1980) provided materials and activities that would be of interest to the
students. McGee et al. (1983) and Warren et al. (1984) apparently did not
manipulate the environment. In the mand mdel procedures, the tgacher
inftiated the instructional trial (interaction). Fabry et al. (1984)
initiated a trial whenever the student attempted to exchange a token that had
a3 target word written-on it; McGee et al. (1983) initiated a trial by asking
students whether they wefe ready to make a lunch, an affirmative response was
required from the student prior to the presentation of the mand; Rogers-Warren
and Warren (1980) and Warren et al. (1984) initiated trials when students
focused their attention or were engaged in ongoing classroom activities. The
controlling prompt Iin the mand model studies was a model (Fabry et al., 1984;

Rogers-Warren & Warren, 1980; Warren et al., 1984) and a point to the correct
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object from a w.splay of four objects (McGee et al., 1983); however, direct
verbal prompting was also used in the Rogers-Warren and Warren (1980)
investigation.

Naturalistic time delay. Both naturalistic time delay studies (Halle et
al., 1979, 1981) employed some arrangement of the environment; specifically,
adult assistance that usually was provided for specific parts of routines was
delayed. The delay intervals used included 15 sec (Halle et al., 1979) and §
sec (Halle et al., 1981). This interval must be of sufficient duration to
allow the delay to be discriminable by the students (Oliver § Halle, 1982).
In the Halle et al. (1979) stpdy. a model was provided at the end of the
15-sec delay only after the delay interval alone was not functional; in the
Halle et al. (1981) study, a model was provided at the end of the response
interval 1f students did not initiate an appropriate language response. The
model was & controlling prompt for all students in both studies; however, one
student in the Halle et al. (1979) study required use of the progressive time
delay procedure.

Integrated naturalistic procedures. The integrated studies involved

combinations of procedures, although analysis of the various components was
not systematically investigated. The three integrated studies involved some
arrangement of the environment. Oliver and Halle (1982) and Peck (1985)
inserted delays in ongoing routines and activities, and Schepis et al. (1982)
restricted access to materials to instances where students' apparently
requested their use. 1In the Oliver and Halle (1982) study, a naturalistic
time delay was 1nserted into specific routines, and if no response occurred at
the end of the 10-sec delay, then the teacher provided either a model, direct

verbal prowpt ("you need to show me the sign for "), or a full physical
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prompt (i.e., molding the students’ hand to form the manual sign). The
prompts were provided contingent upon absence of the correct manual sign at
the end of the delay interval. Thus, the procedure was different from the
incidental teaching studies in that the student was not required to initiate
the training trial. 1In the Peck (1985) investigwtion, teachers arranged the
environment to increase the probability of social/communicative behavior, and
then imitated or elaborated the students' responses when they occurred.
However, if s response was not forthcoming, a choice and indirect verbal cues
were provided to 1n§rease the 1{kelihood of communicative behaviors. Specific
extra stimulus prompts were not systematically programmed and implemented. In
the Schepis et al. (1982) investigation, three methods were used. If the
student was near the restricted materials shelf, the teacher waited 5 sec and
then provided a question prompt and/or a8 mand. The second method involved the
teacher providing mands and then a full physical prompt if a manual sign did
not follow the mand. The third method involved short instructicnal sessions
where teachers provided a variety of mands and full physical prompts that
required the students to use the targeted signs.

Consequences

Corrects Responses

Corraect responses in the incidental teaching studies resulted in access
to requested materials, objects, or assistance (Cavallaro § Paulson, 1985;
Hart & Risley, 1974, 1975). In the mand model studies, correct responses
resulted i{n praise (Fabry et al., 1984; McGee et al., 1983); continued access
to materials and praise (Rogers-Warren & Warren, 1980); and praise, continued
access to materials, and continued access to teacher attention (Warren et al.,

1984). In the naturalistic time delay studies, correct responses resulted inm
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access to the requested objects and or assistance (Halle et al., 1979, 1981),
In tie integrated studies, correct responses resulted in teacher compliance
wich the requests (Oliver & Halle, 1982), compliance with requests plus
imitation and/or elaboration of the students’' behavior (Peck, 1985), and
access to materials and praise (Schepis et al., 1982).

Error Responses

Error responses in the incidental teaching studies resulted in the
presentation of more intrusive prompts (Cavallaro §&§ Paulson, 1984; Rart &
Risley, 1974, 1975) and if errors persisted, access to the requested object
was withheld (Cavallaro & Paulson, 1985). Errors in the mand model procedure
resulted in cessation of the interaction (Warren et al., 1984), presentation
of a more elaborate mand and/or model (Rogers-Warren & Warren, 1980),
presentation of a controlling gestural prompt (point) (McGee et al., 1983),
and presentation of a model but no praise (Fabry et al., 1984). Errors with
the naturalistic time ‘delay strutegy resulted in access to the materisls at
the end of the time delay interval (Halle et al., 1979), and access to the
materials 5 sec after the model (Halle et al., 1981). In the integrated
studies, errors resulted in a prompt and teacher compliance with the request
(Oliver & Halle, 1982), no systematic teacher response (Peck, 1985), and a
full physical prompt and praise for compliance with the prompt (Schepis et
al., 1982).

Results

Effectiveness

All of ‘the studies reviewed reported that the naturalistic teaching
strategies were effective in teaching tle targeted dehaviors. One study

raported that one of six students did not learn with the mand model procedurr
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(Fabry et al., 1984). Further, they stated the mand model procedure was only
partially effective with another student. Halle et al. (1979) found that the
naturalistic time delay procedure was effective with three students, but
certain modifications of the procedure were required for three students. For
two of those three, the addition of a model after the delay interval (i.e.,
similar to the constant time delay procedure, see Chapter 7) was sufficient to
produce learning. For the third student, a progressive delay procedure was
used and was effective. Interestingly, the three students for whom the
naturalistic time delay strategy was effective had observed other students
being trained with the procedure. Although some investigations taught target
skills to criterion (e.g., Fabry, et al., 195:), most studies (e.g., Hart &
Risley, 1975; Peck, 1985; Warren et al., 1984) provided data indicating that
performapce under naturalistic teaching conditions was greater than that under
baseline conditions.

Little maintenance data were reported, and when such data were collected,
mixed results or partial maintenance occurred with incidental teaching
(Cavallaro & Paulson, 1985), naturalistic time delay (Halle et al., 1979), and
integrated strategies (Oliver & Halle, 1982; Schepis et al., 1982). When
measured, the mand model procedure resulted in stable maintenance
(Rogers-Warren & Warren, 1980; Warren, 1984).

More attention has been given to generalization of behaviors taught with
naturalistic teaching procedures. Hart and Risley (1974, 1975) reported that
new langauge behaviors (e.g., new nouns, new compound sentences) appeared that
had not received training with incidental teaching. Further, as s;udents
learned to perform certain language behaviors with teachers, they also

directed those responses to other children. Hart and Risley (1980) comparei
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students who had received a year of incidental teaching to two groups of
childrean who had not experieﬁced systematic use of the sttategy. One of the
comparison groups consisted of children from economically disadvantaged
environnents (similar to sudbjects who received incidental teaching) and the
second group consisted of children who were not economically dissdvantaged.
The initial rates of talking and patterns of language use of the two
economically disadvantaged groups was similar. Over the course of the school
year, the amount of talking in the two ¢nmparison groups remained relatively
constant, but increased for children who experienced {ncidental teaching.
Further, the patterns of language use in terms of vocabulary and elaborate
language forms for the economically disadvantaged children became similar to
the patterns displayed by students who were not economically disadvantaged.

Halle et al. (1979) used naturalistic time deiay and assessed
generalization across persons and across persons and meal times. Four of the
five students generalized across persons, and three of four generalized across
persons and settings.

Generalization of language skills taught with the mand model procedure
were assessed also. Fabry et al, (1982) found that four of six subjects
generalized sight word reading from the classroom to another room with another
adult. A fifth subject did not generalize, but after the sessions were
conducted in the clajsroom, the student began to perform in the generalization
setting. The sixth student did not acquire the responses, thus,
generaligzation performance could not be assessed. McGee et al. (1983).taught
students in the kitchen to receptively identify foods for making lunches;
generalization of the receptive skills was assessed by the trainer in daily

sessions in the dining room (i.e., another setting). Generaligation occurred
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for both students. Rogers=Warren and Warren (1980) found that the mand model
procedure could effectively establish generalization of language trained in
isolated settings to the classroom. Warren et al. (1984) also documented
generalization of trained language behaviors across free play settings.

' Schepis et al. (1982) used integrated naturalistic procedures to teach
students to use manual signs and assessed generalization to vocalizationms.
Their results were consistent with earlier research on this issue; that is,
generalization from signing to vocalizations occurred with some students but

not with all. Oliver and Halle (1982) probed for gemeralization scross four

routines different from those used in training. Generalization consistently

L ]

occurred in two of the four routines. No explanation was found for the

. failure to secure generalized responding in the remaining two routines.
Generalization did occur across trainers. Peck (1985) also found mixed
generalization results.
Efficiency

Almost no efficiency data were reported in the investigations using the

naturalistic teaching procedures. Cavallarc and Paulson (1985) reported that
children who were imitative learned more rapidly with the incidental teaching
procedure than children who were not imitative. Fabry et al. (1984) reported
the number of teaching interactions (trials) and sessions to criterion. For
their six subjects these variables were correlated with IQ and Social
Quotients; the higher students' intelligence and social quotients, the fewer
the number of trials required.

Teacher Behavior

Seven of the studies trained and/or assessed teachers' implementation

and/or their ratings of the social validity of the incidental teaching
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procedure (Cavallaro & Paulson, 1985), naturalistic time delay (Halle, et al.,
1979, 1981), mand model procedure (Rogers-Warren & wairen, 1980; Warren et
al., 1;8#). and integrated naturalistic strategies (Peck, 1985; Schepis et
al., 1982). Training usually consisted of brief oral descriptions of the
procedures, models, role playing, and periodic feedback. The results of those
measures suggest that (a) teachers can implement the procedures with short
sessions of training, (bd) teacher. can implement the procedures with accuracy,
and (c) teachers rate the naturalistic procedures positively. For a
systematic approach to train perschool teachers to use incidental teaching,
see Mudd and Wolery (in press).

Summary

Based on the literature reviewed, the following statements can be made:

* The naturalistic teaching strategies were used effectively to teach
expressive language behaviors to preschoolers and adolescentss; they were

used less frequently to teach receptive language skills and elementary
students. : '

* Students handicapping conditions included communication deficits, autism,
and moderate, severe, and profound mental retardation.

* Discrete and chained responses were taught with the naturalistic
procedures, but discrete responses were more frequently taught.

* Several variations of naturalistic teaching strategies exist including
incidental teaching, naturalistic time delay, the mand model procedure,
and integrated (combined) procedures.

* Environmental modifications (e.g., restricted material shelves, delay
intervals inserted into naturally occurring routines) designed to prompt
the occurrence of the targeted responses were used in all investigation
except for two which employed the mand model procedure.

* Correct responses resutled in natural reinforcers such as access to
requested objects and assistance, or completion of routines.

* Efficiency data is collected infrequently in studies using naturalistic
teaching procedures.
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Generaligzation data were collected more frequently than maintenance data,
and when collected doth types of data suggested mixed results.

Over half of the investigations include measures of teachers
{mpleumentation and/or value judgments relative to the procedures.
Teachers were able to implement the procedures given relatively short
training sessions, models, and periodic feedback.
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Stimulus Manipulation
Chapter 10
Melinda Jones Ault, Mark Wolery, Patricia Munson Doyle, and David L. Gast

Stimulus manipulation procedures involve the gradual change of
{nstructional stimuli in s systematic sequence. A stimulus is initially
presented in a form where the subject can respond correctly. This stimulus is
then gradually changed until the subject responds correctly to the target
stimulus. "The goal of stimulus manipulation ptocedﬁfes is to gradually shift
stimulus control from stimuli to which children can initially respond
correctly to naturally occurring stimuli without errors or with a minimum of
errors” (Wolery & Gast, 1984, p. 66). Two kinds of stimulus manipulation
procedures were reported in the literature: stimulus shaping and stimulus
fading. With stimulus shaping, the relevant dimension of the étinulus is
changed until the subject can respond correctly to the target stimulus. With
stimulus fading, some other asﬁect (irrelevant dimension) of the stimulus
(e.g. color, intensity, size) is added to the stimulus and gradually changed
until the subject can make the correct discrimination (Etzel & leBlanc, 1979;
Wolery & Gast, 1984). Stimuli are changed in a systematic sequence of steps
and subjects move through the sequence by reaching a criterion at each step.

The trial sequence for stimulus manipulation strategies is shown in
Figure 1, and involves the presentation of the stimulus at a specific step in
a sequence. The participant is given the opportunity to respond and
consequences are prﬁ;;aed for correct or incorrect responses. A description
of the subjects, settings, behaviors, results, and experimental designs that
were involved in the investigations-using stimulus manipulation procedures are
sﬁown in Table 1; codes for information presented in Table 1 are found in
Appendix A. The behariors and strategy specific information are shown in

Table 2. 217
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Assess Prerequisite Skills and Identify Relnforcers

Rlasalng Declgions: Devise Stimulus Nodificatioss, Specity Criterion fc: ioving to
Bext Step in Sequence

Secure Studest’s Attestiom, Preseat Task Directios, And Controlling Stimli

ispiement Error Cocrection
Or Error Consequent Event

Present Next Trial ¥With Sase Stimuij

Present Hext Trial At Next Shaping/Tading Step,
Oc 1f Student Ras Met Criterion For The Target
Stimulus, Teach The next Skill In The Sequence

Flgure 10.1 Flow chart depicting the stimulus manipulation strategy.
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Citation Population Setting  Behavior Effective-  Bfficiency  Generaii- Mainten- Design
Numper/ Age/ Disg- ness zation ance
Gencer Yrs  nosis
Deckner 8
Blanten
{1980
Beh. | I 55 S Visval 4/= LT T W) %
5§ 1692 S® diseripination
{mmercsity)
Beh. 11 1M 55 O $ Visual */- ) i D ®
S 156.92 S0 diserimination T
(bcightness)
Goetz et 3 4 ] ) Responding * S 7] +/-}/D
al. (1980 5 to augitory
cues
{rvin WD 16 S| N Visal o/~ B 8D b3 -
(1976) <] d19CT 121038100 1
Lancson:
{1983}
Beh. | A 8S5 a9R N Match ¢ S Te 1 %) »
17 12.8 At to picture E
Beh.!! X 85 M N Batch bogy * S Te L ®
iF 12.8 At position to t
picture
Langioei et
al. (1984)
Beh, | T - D IN Batch objects + T Te D 4
it 16.8 Vi to miniatures 4
Bl ]
Beh. 11 T 14.)- i It | Katch body ¢ T T+ ND 14
i® 16.8 v position to 2
Bl goli’s position S
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Table 1 Continued.

Citatin Population Setting  DBehavior  Dffective- Péficiency  Geseral:- Ma:nten- Design
Mader/ Ages Diag- ness zation ance
Gender Yrs 009iS
Lavigra ax 17- NT IN Recept/Express . T D VD i
(1 i 18 id. of wores g
Nackay N Teemge SN S Yord ¢/~ 5 Te V3 s
(1985) ) construction
Kclivane et
al. (1980
Meh, ! a 5 MR s Natch spoken 4 7 Vgt 2 74
i ward te food 4
Beh. I a M s Natch spoken + T L7 D D
Mt word 0 food ¢
Seeetset DBxper 1 & 11.7- Nk SS  Receptive id.  VisW2 T Vis92 VD g .14
al. (1965) a 16.7 of written words [ Vi=V2 AT
witten woras
Varisble | - stimulus shaping: Varisbie 2 - stisulus shaping and letter discripination
Seeetset Bxper ! & 129 BRR S  Discrismination 45b;¢ T Te " ] i
(198¢) & 133 of missing T TRY, I |
sinuend probiems L
Bper 11 @8 8.4~ NINR SS  Discrimination |
15.4 of missing Vie £ Te 2 | 14

misuend probleas V2+/A
Variabie | - stimulus shaping; Varishle 2- revised progran

Stoadard 8 & 13- Nol® N Place token +
Gerovae ir M| in siot
" (198 MR

Tes- s %)

3 -y

Y
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' Citation Population Behavior aure Bov Stiswit  Cr:terion for Comsequences
fmber/Diagnosis Rame Sup- Fao- VYere Manipulation Correct trror
. ing ing Mamipulates  of Stimli Responses  Responses
Decxper 8
Blanton
' (1980)
Beh. | - i Visval disccie. DS X 10 dots vs.  80% correct.  edibles, ND
s (mmerosity) epty screen, move to next  goorbel!
aded | dot Step chimes
' at atise
Be. 11 2 0D Visual discria. X 10 dots vs. 0% correct. edibles. . 73
SEY (brightness) girk screen,  Sove to aext  goorbel:
300ec 8 step chines
levels of
orightness
. Goetz et ai. rd ] Responaing to 1) X hur hight Ny for 273 edidle 3
(1983) auditocy cues and auditory: cays. gove to
fage light lover inteasity
' intensity
Ievin 24 SR Visal B Rises vs... 20 correct. social, i
' (e discrimination fiat face sove to next verdal vi
of nut of mut, step praise FP or
decreased P as
: height of neege
rai9ed Sice
Congs See Appencix A See Appendix A (h s S+ = correct F = R s ver-
' chained stimuius continuous  Dai
IS ceinforces  Ceprimang
discrete S = incorrect sent Vls
stimuivs VR = variadie veroal
' ratio  ipstruct.
PPs
partia’
. physical
P s fui:
physical
R/D = pot
. gef1nec
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Table 2 continued.

Citeticn Population Sabhayior Proceds Bow Stimis  Criterion for Consequences
Number/Diagnosis Nase Type Shap- Mg~ Vere Baniputation Correct Eeroc
g ing Manipulated of Stimi:  Responses  Responses
Lanciont
(1963)
Beh. | 3 || Hatch abject X Picture of 3 corrects.  praise QF. |14
Aut to picture abyect, mve %0 next  tangidle
watually step faced on VR
changed shape over triais
of picture
Beh. ] 3 K« Natch bocy B X Same as - WD Same as KD
aut positicn to above above
picture
Lancions et al.
(1984)
Beh. | 3 1] Batch abjects ] Tvo full-size 4-5 correct., social 8D
Vi to miniatures cbjects, size move to next praise CRF.
il of one odject Step tangidbile
gradually ' faoed over
roduced trials
Beh. ]I 3 i) Batch body B X Shape of @011 6 correct, social ND
v position to radually move to next praise ORF,
! dol!’s position changed step tangible
fated Over
trials
LaVigna 3 Aut Recept./ s S¢ vorg 1 90% cocrect social 10 sec.
(e Expres. 1d. of presented, Ist time praise, in-seat
voras S- wirds introduced,  edibles timeout
gradually move to naxt
a00ed and level.
lettecs Othervise 9%
blackened correct for 3
Ses9I0ns, MOve
to next step
Backay k| "N Vorg Bk X All letters | correct. . tokewn, no
(1985) Construction of vorg move to praise token
initially next step
mt“r
. gadually
removed one -
letter at a
tize,

2 Yoy
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Table 2 continued.

Citation Population fehavior Procecy  Bow Stimuli  Criterion for Consequences
Ruaper/Diagnosis  aoe Type Shap- Fad- Vere Banipulatios  Correct Breor
ing Manipulated of Stimili  Responses  Responses

Ncllvane ot al.

(1984)

Beh. | 2 ;| Natch spokes ns Food in 2 Nisima 1 edidle trial

R vord to fooa compartments: trial at ended
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progressively
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vord to fooo boxes: box trials each enoed
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screen step

Seets et al.
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Smeets et al.

(1984)

Exper. ! 5 NilfR Discrim. of s Visual prospt 3 ditto shests praise, call
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move to next on step

step
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a1nuend 1ines of non-target
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faded for 2,300 §
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Table 2 continued.

Citation Population Sehavior Procesy  Hov Stimuli  Criterion for Consequences
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Behavior/Population

Stimulus manipulation procedures were used to teach visual discrimination
tasks (Deckner & Blanton, 1980; Irvin, 1976; Smeets, Lancioni, Striefel, &
Willemson, 1984), responses to auditory cues (Goets, Gee, & Sailor, 1983),
match-to-sample skiils (Lancioni, 1983; Lancioni, Smeets, & Oliva, 1984;
McIlvane, Withstandley, & Stoddard, 1984), fine motor skills (Stoddardi &
Gerovac, 1981), and cognitive skills such as receptive/expressive
identification of worde (LaVigna, 1977; Smeets, Hoogeveen, Striefel, &
Lancioni, 1985), and word construction (Mackay, 1985). All of the behaviors
taught in these studies were discrete tasks. The population involved in these
studies included subjects with mild, moderate, severe, and profound mental
retardation, autism, behavior disorders, and multiple handicaps. Ages ranged

from preschoolers to adults across studies.

Names of Procedures

The majority of the studies changed stimuli based on the relevant
dimension (stimulus shaping) and have been referred to in the literature as
brightn;ss-fading (Deckner & Blanton, 1980), easy—-to—hard procedure (Irvin,
1976), anagram training (Mackay, 1985), prompt fading (Smeets et al., 198S5),
and stimulus shaping (Lancioni, 1983; Lancioni et al., 1984; McIlvane et al.,
1984; Stoddard & Cerovac, 1981; Smeets et al., 1984). Only three reviewed
studies manipulated an irrelevant dimension of the stimulus and can be
identified as stimulus fading procedures. These procedures were referred to
as fading (Goetz et al., 1983), stimulus fading (Lancioni et al., 1984), and

errorless training (LavVigna, 1977).
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Manipulation of Stimul{

In all of the studies reviewed, the instructional materials were
msnipulated (e.g. Deckner & Blanion, 1980; LaVigna, 1977; Smeets et al.,
1985), or, in one instance, an added prompt was manipulated (Goetz et al.,
1983). Stimuli were changed from discriminations the subject could initially
make to the criterion target discrimination. Relevant dimensions which have
been manipulated in the reviewed stimulus shaping investigations included the
dimension of intensity (Deckner & Blanton, 1980), size (Irvin, 1976), shape
(Lancioni, 1983; Lancioni et al., 1984; McIlvane et al., 1984; Smeets et al.,
1985; Smeets et al., 1984), shape and position (Mackay, 1985), distance
(Stoddard & Gerovac, 1981), and number (Deckner & Blanton, 1980). For
example, Irvin (1976) taught 24 adults with severe retardation to discriminate
between the raised and flat sides of an axle nut. The size of the raised side
of the nut was initially increased to a height where the subjects could
correctly discriminate between flat and raised. The height of the raised side
was then systematically decreased until the subjects responded correctly to
the target stimuli.

In the stimulus fading studies, the stimuli were manipulated on the
irrelevant dimensions of intensity of the brightness of light (Goetz et sl.,
1983), size (Lancioni et al., 1984), and color (LaVigna, 1977). An example of
fading on the dimension of size when the rele;ant dimension was shape, was
presented in Lancioni et al. (1984). The experimenters taught 3 adolescents
with multiple handicaps to match a full-size object to a miniature of the same
object in a8 3=-choice format. Initially, a fulle=size object was presented and

the subjects matched it with an identical full=size object. Across trials,
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the sample object was gradually decreased until the subject could match the
miniature to the full=sigze object.
Movement through Shaping/Fading Sequence

In all of the stimulus manipulation studies, a specific criterion was
defiﬁed for moving from one shaping/fading step to snother. In order for
subjects to move to the next step in the sequence they were required to attain
a specific percentage of correct responses {(Deckner & Blanton, 1980; Goetz, et
al,, 1983; LaVigna, 1977) or a specified number of correct responses (e.g.
Irvin, 1976; Lancioni, 1983; Stoddard & Gerovac, 1981).

In addition to progressing to the next step in a sequence following
correct responses, five studies specified prrcedures for returning to a
previous step following incorrect responses. Deckner and Blanton (1980),
Mackay (1985), Stoddard and Gerovac (1981) and Smeets et al. (1985) all stated
that subjects returned to the previous step in the sequence following a number
of incorrect responses., In the McIlvane et al. (1984) study, subjects
returned to a previous step following incorrect responses and at the beginning
of each instructional session. |

An example of movement through a sequence of steps is described by Smeets
et al. (1985). Eight adolescents with moderate retardation were taught to
receptively identify words. A stimulus shaping procedure was compared with a
stimulus shaping procedure plus a letter discrimination procedure. 1In both
procedures, the width of the distinctive feature of the first letter in the S+
word +as thickened. Following 10 correct responses, subjects moved to the
next step in the sequence which gradually decreased the width of the line. If
10 correct responses were not attained, the subject returned to the previous

step. The stimulus shaping plus letter discrimination procedure consisted of
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the procedure described above plus the subjects placed plastic letters over
the letters of the S+ word after a correct response. Both procedures were

found to be equally effective.

Consequences
Correct Regsponses

Consequences for correct responses occurred regardless of the step in the
sequence being used. Consequences included praise (Ir#in. 1976), praise plus
tokens (Mackay, 1985; Smeets et al., 1985; Smeets et al., 1984), praise plus
tangibles (Lancioni, 1983; Lancioni et al., 1984), edibles (Goetz et al.,
1983; McIlvane et al., 1984), edibles plus praise (LaVigna, 1977), and edibles
plus chimes or bells (Deckner & Blanton, 1980; Stoddard & Gerovac, 1981).

Incorrect Responses

Nine studies specified consequences for incorrect responses. Some of the
procedures required the subject to perform the correct response or provided
more information to the subject following an error. Goetz et al. (1983),
Irvin (1976), and Lancioni (1983) provided physical prompts foi.owing an
incorrect response. Smeets et al. (1985) provided a verbal reprimand and
repeated the sD while Smeets et al. (1984) interrupted the incorrect response
and called the subject's attention to the relevant dimension. The remaining
studies did not provide the correct response but instead provided a 10-sec.
in~geat timeout (LaVigna, 1977), witheld a token (Mackay, 1975), withéld an
edible (Stoddard & Gerovac, 1981), or ended the trial (McIlvane et al., 1984).

| Results

Effectiveness

The majority of the stimulus manipulation procedures reported that

stimulus shaping (Lancioni, 1983; Lancioni et al., 1984; McIlvane et al.,
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1984; Stoddard & Gerovac, 1981; Smeets et al., 1985), and stimulus fading
(Goetz et al., 1983; Lancioni et al., 1984, LaVigna, 1977) were effective
procedures in teaching the target behaviors. The remainder of the stimulus
shaping procedures were not totally effective in that some subjects met
criterion where others did not (Deckner & Blanton, 1980); post—test data
indicated responding rose above baseline but some errors occurred in the final
test (Mackay, 1985); or an adaptation was required for 1 subject in order to
meet criterion (Smeets et al., 1984). In the Irvin (1976) investigation,
training was stopped after 700 trials. Seven of the 24 subjects did not meet

criterion with this amount of training.

Efficiency

All of the studies reported at least one efficiency measure. The most
frequently reported measures included errors to criterion (e.g. Lancioni,
1983; Lancioni et al., 1984; McIlvane et al., 1984) and trials to criterion
(e.g. Deckner & Blanton, 1980; LaVigna, 1977; Smeets et al., 1985).
Additional measures included sessions to criterion (Deckner & Blanton, 1980;
Goetz et al., 1983), days to criterion (Lancioni, 1983); and training time

(Smeets et al., 1984). Seven of the studies, including both stimulus shaping

‘and fading, reported error measures which indicated a low number of errors

(Lancioni, 1983; Lancioni et al., 1984; LaVigna, 1977; Mackay, 1985; McIlvane
et al.,, 1984; Smeets et al., 1985; Smeets et al., 1984). Lancioni et al.

(1984) stated that "error rates during training were quite low" (p. 119), and
Mackay (1985) reported that "errors were rare on teaching program trials” (p.

380).



Summary

Based on the literature reviewed, the following statements can be made:

Stimulus manipulation procedures have been conducted with subjects who
have —11d to profound mental retardation, autism, or multiple handicaps;
secondary-aged subjects were the most frequently used age-population in
the studies.

Instructional materisls were the stimul{ manipulated in all but one of
the studies.

More stimulus shaping studies existed in the literature than stimulus
fading studies.

All bdbehaviors taught were discrete tasks.

Relevant dimensions that were manipulated in stimulus shaping studies
included intensity, size, shape, position, distance, and number.

Irrelevant dimensions that were added and faded in stimulus fading
studies included intensity, size, and color.

All studies indicated a criterion level that must be attained by the
subject before moving to the next step in the sequence.

Five of eleven studies reported procedures for returning to previous
steps in the sequence following errors.

Most studies corrected subjects' errors by providing the subject with
additional information or instructions, or guiding the subject to perform
the correct behavior. )

The majority of stimulus manipulation procedures were effective in
teaching the targeted behavior.

The most commonly reported efficiency measures were errors and trials to
criterion.

Seven of eleven studies reported near errorless responding using both
stimulus shaping and stimulus fading procedures.
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ggggerative Studies

Chapter 11

Melinda Jones Ault, Mark Wolery, Patricia Munson Doyle, and David L. Gast

In this document, instructional strategies used to teach a variety of
behaviors were analyzed and described. Studies comparing two or more
instructional strategies in terms of their relative effectiveness and/or
efficiency also appeared in the literature. Billingsley and Romer (1983)
reviewed studies which compared the prompt fading procedures of decreasing
assistance, graduated guidance, time delay, and increasing assistance. The
authors identified only six studies. Schoen (1986) also reviewed comparison
studies witﬁ the same procedures, and included the instructional procedures of
stimulus fading and stimulus shaping. This section expands on the above
reviews and includes studies which systematically compared one or more of the
following instructional strategies: constant time delay, progressive time
delay, most—to-least assistance, system of least prompts, antecedent prompt
and fade, sntecedent prompt and test, incidental teaching, stimulus fading,
stimulus shaping, and error correction procedures.

Types of Comparison

0f the 27 comparative studies reviewed, 15 compared two procedures (e.g.
Ellis, Walls, & Zane, 1980; Godby, Gast, & Wolecry, in press; Neef, Walters &
Egel, 1984), seven compared three (e.g. McGee & McCoy, 1981; Richmond & Bell,
1983; Strand & Mr-ris, 1986; Walls, Zane & Thvedc, 1980), and five studies
compared four procedures (Dorry, 1976; Haught, Walls, & Crist, 1984; Walls,
Dowler, Haught, & Zawlocki, 1984; Zane, Walls, § Thvedt, 1981; Zawlocki &

Walls, 1983). Of these studies, twc compared a single instructional strategy
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with "integrations of assistance procedures” (Schoen, 1986, p. 68), or
procedures which combine more than one instructional strategy (Irvin &
Bellamy, 1977; Mosk & Bucher, 1984)., Irvin and Bellsamy (1977) for example,
taught an assembly task to subjects with severe retardation using stimulus
shaping, stimulus fading, and a combined shaping and fading procedure. MNosk
and Bucher (1984) taught students with moderate and severe handicaps to put
pegs in a pattern on a pegboard and hang up washcloths and toothbrushes. 1In
both of the experiments in their study, the system of least prompts was
compared with system of least prompts plus stimulus shaping. The msjority of
the studies in this review compared stimulus manipulation procedures with
another instructional strategy (e.g. Dorry 1976; Schreibman, 1975; Wolfe &
Cuvo, 1978), or compared error correction with another strategy (e.g. Ellis et
al., 1980; McGee & McCoy 1981; Zane et al. 1981). A description of the
subjects, settings, behaviors, results, and experimental designs that were
involved in the investigations using stimulus manipulation procedures are
shown in Table 1; codes for information presented in Table 1 are found in
Appendix A. The behaviors and strategy specific information are shown in

Table 2.
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' Citation Fopulat oo Setting  Behavior  Dffectie-  Bfficiescy  Gessrali- Munten- Desigh
Rabecs Age  Diag- ness gation ance
Genger 80818
' it (1985 . | 8.1- KR PS Commnity S+ T S -4 41
IF 11.3 sign S2¢ E Te/-
, reading N
S
. Strategy 1 - PI); Strategy 2 - CTD Si=S2
Bennett | {4- MolfR s Banval Sie 1 8D D ”n
et ol & 17 WM * Signing S+ g
(1986) 1] N
. 1 4
. Strategy 1 - PID: Strategy 2 - SLP S1e
Cavaliaro 8 i 5.2 cs wo-vord  S1)82 ND 1- ) AT
Bambara (1982) StI requestion
' Strategy 1 - Incidental teaching: Strategy 2 - Ouestion-labe)
Coapo = 1 SB IR Recept. S»Hs2 £ 8D ND AB
' (1981) 1§ 16 m color id. S1<82
' id.
' Strategy 1 - SLP: Strategy 2 - Nost-least
l Docty 1.0 &R W Vord S8 3 WD S &
(197%) I ¥4 M reading SHS4 S24/-
SOSt 3¢/
. Sder-
' Strategy 1 - Tade word in: Strategy 2 - Fade picture out: Strategy 3 - Double-fade: Strategy 4 - Standard
Ellis et I 1 Ne s Mpparatus WA B, S1¢82 8 Y] 6t
al. (1980) " =  }} assembly B, S1=82 S1s=§2
1,52¢81 but
S1 had a man-
datory
' sumber of
Strategy | - Preresponse; Strategy 2 - Brror Correction trials
Glengenning o 16~ MR s Tying va SOS1 ND D G
' ot al. F 2 an . string
(1983) on box
l Strategy | - SLP sequence: Strategy 2 - Nost-least sequence; Strategy 3 - Most-least sequence
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Table | Continued.

Citation Population Setting  Behavior Effective-  Bfficiency Generali~ Mainten- Desige
Smber, Age/ Diagr ness zation ance
Geoder Yrs. nomis
Gody et al. i 8.3 Mt ] Recept. Ste S D L) 6
Cin press) T 16 W object S2¢ T
| . id. 3
' |
Strategy | - PID; Strategy 2 - SIP S1
Baught i1 N =] Mparates WA £ 8D &0 6
et al. & & oo assemdly §1.53¢¢, 4
(1984) ||
Strategy | - Short task - preresp.; Strategy 2 - Short task - Irror Corr.; 81,52¢83,54
Strategy 3 - long task-Preresp.; Strategy 4 - Loog tas-Brror Correction
fevin 8 SIVD %= SR 1| Mptratus SHSDS! T8 ) h) &
Belimy - 8 assembly 83¢S2¢S1
$170p)
Strategy 1 - Stimulus shaping: Strategy 2 - Stimulus fading: Strategy 3 - Combined shaping/fading
m a “ M s mo 'l" . ’.54!" w n
ot al. 11 jabeling SisS2 S1a82 Lve L)
{19895) prepositions 1,508
Strategy | - Brror Correction: Strategy 2 - Incidental tesching
NeGee 8 | 18.5- NofR (n] Yord 82,5981 g Vi o'-d w
BcCoy 2.5 reagding . S2¢83¢S1 52.5981
©(1981) T
818382
Steategy | - Erroc Correction; Strategy 2 - Stia. fadings Strategy 3 - PTD
Nosk Dper I & 1.5 BoMR ss Placing 82+ g Pes- 8D Al
§ Ducher & 6.1 WM pege i Ste/- 8251 Se/-
(19684 pegbd. MY .
283
T
S2¢51
Bpec 2 8 2.5 MR S Basp 1tess  SOS! 2GSt Po/- &0 AT
T 99 Wm on peg P/U S¢St 5

Strategy 1 - SLP: Strategy 2 - Stim. shaping and SUP




Table 1 Continued. 292
Citation Popuiation Setting  Dehavior  Bffective-  Rfficiency  Gemerali- MNainten- Design
fmbet/ Age’ Diag- ness zation ance
Genger Yre. nomid
Beetf ot al. N 5 M P YesNo Si- 7 T/m i B
(1964} H o response ¢

Strategy 1 - Brror Cocrection: Strategy 2 - locidental teaching

Precious a4 7.2 PS Sight wora  Si+ 1.8.8 P D 41
(1965) 8.10 teading 5o+ S1s82 T
Strategy 1 - PTD: Strategy 2 - CTD
Richaong & e 16 M N Discrin. 4= £ 7] %) D
Bell (1960 - 8 of cin.ies S!S«
Strategy 1 - Stin. shapiny: Strategy 2 - Prompt-fade; Strategy 3 - Error cocrection
Rynters o 3 0 i {teas on ¥~ PALE T L] 6
et al. &:1r assesament  SDS! Sis8
(™
Strategy 1 - SLP; Strategy 2 - Ecroc correction
Schreibman a4 8.6 M IN Yisal/ Si- £ L] D WD
(1975) i TR Mditocy S/ K2t

discrimin.

Strategy 1 - Nost-least; Strategy 2 - Stin. Shaping

Strang 8 i Ti- M ) Visual Sle £T 7 )] e
Noceis " 14.8 : discrimin.  S2¢ 81:52)

{1986) /- SisS2

Strategy | - Nost-least: Strategy 2 - Stin. fading; Strategy 9 - Error correction

Thoms - 4} Ps Sight vord 51+ S.k.h» Te L ) 43
(1986) a v reading S+ S1=82

Strategy | - P1D: Strategy 2 - CTD

Valls ™ - MR (a3} fold shirts: KA EB L % v Gr
et al. § %N MR . Set table; 5158283
(1981 Use tape player

Strategy | - SLP sequence; Strategy 2 - Nost-least sequence: Strategy 3 - Nost-least sequence

LT
PN

e
-
L
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Table ! Continued, -
Citation Population Setting  Dehavicor 'mectm- Efficiency  Generali- Miinten- Demign
Raber/ Ager Disg- ness sation ance
Geater Yrs. Domis
Valls a2 1 B n) Mpparatus B E NP 8 6
o al. T 5% N assembly 5¢:53:54:¢S¢
(1994) M
$3:84¢81:52
N
$1:52¢83:54
Strategy 1 - Whole task-Brror Corr.: Strategy 2 - Wholé task-PID; Strategy 3 - Forvard chain-Ecror Corr.: Strategy 4 - Forvara
chain-PID
Wils 8 & ke (] Mparatus Siv/- ] ] %] ]
o al. g 2 W asoembly 2 8155283
¢1980) < ]
MwicTotal
Strategy | - Personal method; Strategy 2 - Whole task-EBrror Cort.; Precesp<SC

Strategy 3 - Backward chain-Preresponse

faish & N % kR " Sight vord  SDS 0 T &7

]
Lamberts (1979 ISF  12.4 reading SOS1 &
Strategy 1 - Stis. fading: Strategy 2 - Stim. shaping
Yolfe 8 Cuvo W X S I Recept. D81 T ) X
(m g 2.10 letter id. S2¢s1
Strategy | - Nost-lesst: Strategy 2 - Stis. shaping
ane ot al. | 1 o cs dpparatus 4= N R 4 o
(1961) ¥ &§ W sooembly $3(51:52:54

g

Strategy | - Beckvard chain-Preresponse; Strategy 2 - Mackvard $1¢82:53:54
chain-Brror Corr.: Strategy 3 - Total task-Preresponse: )
Strategy 4 - Total task-Brror Corr. S3;54¢51:82
Laviocki & 8 e s Visual 7)) £ 73] WD Gt
ot al. & 4 NolR discrin. S1.82, $1e52=83
(1983) SHs4 $1,52,53¢54

Stcategy 1 - Stin. Shaping o0 5¢; Stu.tm 2 - Stis. shiping oo S-: Stratgey 3 - Stim. shaping on S+ and §-;
Strategy 4 - Error correction




234
Citation Population Sehavior Rocequres Consequences
Naber/Diag.  Hame Type Correct Ircoc
Responses Responees
it (1985)
Strategy ! 3 N Commmty DS MO prompt: | sec. delay increase  descriptive w®,
41 sign each session; Naximm 8 sec. verbal praise, 10 sec.
reading delay token inseat
tiseout
Strategy 2 N0 prompt: 5 sec. delay increase  gescriptive R, 10
(ny] each session; Naximm S sec. verbal praise,  sec.
delay. token in-seat
timeout
Beanett
o 8.
(1986)
Steategy 1 3 KR Manwl IS N0 prompt: | sec. delay increase  descriptive 10 mec.
an s1gnIng each session; Naximm 10 sec. verbal praise.  in-seat
4 delay edidles tiseout
Strategy ¢ il S prompt levels: SM/SD, VI/8D, geacr1ptive
s N/SD, PP/SD, 1P, § sec. cesponse  verdDal praise,  Present
interval, edibies next
prompt
level; 1€
ercor after
"l m 10
sec. Limeout
CoDES See See > | = 1ndependent CRF = continuous VR = vertal
Appendix A Appendix A chained V1 = verdal instruction reinforce- reprimans
S G = gesture aent X0 = godei
discrete %0 = moge) YR = variadle V1 = verdai
VP = visual prampt reinforce- 1steuct ion
PP = partial physical aent VI = ingirect
IP = full physical M0 = som! verdal
sanipulation ND = not instruction
SD = discriminative defined ?s full
stinive physical
SLP = system of least manipuiation
prompts SR = no response
S+ = correct stinlus N/D = oot cefined

S- = ncorrect stimuius
S = adject
WD = not defined
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Table 2 continued.

Citation Population Behavior Procedures Consequences
Buwber/Dizg. Hme  Type Correct Error
Responses Responses

Cavallaro 8

Bambara

(1992

Strategy ! ! o Two-vord S initiated then 4 prospt levels: praise, present next
Incigentsl SLY requesting 0S5 GVI/M/N. Response present prompt levels
teaching interval 3 sec, obsect It incorrect

requested after 2nd sode!
poesentaa obyect
vy

Strategy 2 Described objects, events in Rone None
Ouvestion- the eivironment. Asked

{abe! quest:ons. Never required S

to respond to gain materials.

Csapo

(1981)

Strategy ! 6 MW Fluency DS 4 orompt levels: 1/MO/PR/TP. praise, WD

s m 18 recept. 9 sec. response interval. edibles (RF

color 1f 3 correct at one level, reinforee
igentification for corrects at decreased leve! of
prompting.

Strategy 2 4 prospt levels: TR/PP/G/I. praise, edidles

Nost-jeast 3 corrects, move to next level, CRY 8D

dorry

(1976}

Strategy | 4 KR Vord DS  Picture vas visible, wrd verbal praise R

Fade vord i1n N reading gradually faded 1n. edible

Strategy 2 Picture and word visible, verdal praise "

Face picture out piciure gradually faced out. edidle

Strategy 3 Simultancously faded word in verbal praise )4
Doudle-face ‘ ang picture out. edidble

Strategy 4 Vord and picture paired vithout verbal praise R
Standarg fading. edidie

2140
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] Table 2 continued. 236
' Citation Population Behavior Procedures Congequences
Raver/Disg. Rape Type Correct grror
' Responses Responses
Biliset al.
- . (190)
Strategy | 3 R Apparatys O Node! preceded response verbal praise 1
Precesponse [} asseabiy trial repeated
' Strategy 2
Error Nooe! fol lnved ercor verbal praise 1]
' Correction
Glendenning
st al.
' (1983)
Strategy | NoMR  Tying O VI/GmTP LT Reprompted
SIP sequence string on response
' box
Strategy 2 VI.IP VI, PPV LGV D Reprompted
Nost-ieast response
' sequence
Strategy 3 IP/Mocecate phys. assist./ L% Reprompted
Host-least light phys. ass;st./G response
. sequence
Gody et al.
' (in press)
Strategy ! 3 Mt Recept. DS MO propt; ! sec delay increase  deseriptive 10 sec.
4¢] St object each session. MNaxima 7 sec, verba) in-seat
' ] id. delay. pra1se, t imeout
edibles
Strategy 2 5 prompt levels: 1/G/MV/PP/FP.  descriptive  present mext
sw S sec. response interval, verbal prospt ieve!
praise
edibles
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Table 2 continued.

Citation Population Behavier Procedures Consequences
’ haper/Diag.  Ripe Type Correct

Haught
et al.
(1984)
Strategy 1 A MR Mparatus O X precedsd response (6 parts) . 7 N0, then
Short tax - Roi® assesbly TP 1f neeced
Preres.
Strategy 2 X0 followed error (8§ parts) 7] %0, then
Short tax - fP 1f seeced
Breec Corr.
Strategy 3 ¥O prececed response (12 parts) ND M0, then
Long tam - P 1f needec
Precesp.
Strategy 4 MO0 followed error (12 parts) W 10, then
Long tax - P 1f needed
Irvin 8
Sellamy
(e
Strategy | 5 S Discrim. 1] Raised vs. flat sige of nut. social, verbal  Verbal, full or
Stimvlus shaping of nut Raised side of nut vas exagoerated, praise fades prompts
faces gecreases height of raised side. useqd s needed.
Strategy 2 Added color to raised sice, Color  social. verpal  Verpal, full of
Stimuivs fading iatensity gradually fages. praise faoed prompts
used as nesoec.
Strategy 3 : Combined both procedures ang social, verbal  Verdal, full or
Comdined- faded. praise faded prowts
Shaping/fading used 39 neeged.
BcGee
et al.
(1088)
Strategy ! I Mt Express DS  Presented materials and SD. descriptive x
Ecror Correction label ing of Seateg at tabdle. praise, 5.
prepositions access to
materials.
Strategy ¢ Naterials on sheives. When § descriptive 1]
Incidental teaching requested item, the SD vas praise, 5 sec.
' presented. access to
saterials.

212




Table 2 continued. 238
Citation Populatics Behavior Proceaures Consequences
Musber/Diag.  Name Type Correct Ercor

NeGee 3

KeCoy

(1985)

Strategy | 4§ N  Word DS  Word presented for 10 sec. 1} lumination

Error Cotr. reading then picture Superiaposed on of light CRF; VD
wra. tokens Vi3

Strategy 2 Picture ana worg presented 11 lumination

Stia. fading ' simuitaneously: picture of light CRF; .3
intensity gracvally decreased tokens VK3

ter correct, decrease picture

jotensity | step.

Strategy 3 ¥P: | sec delay increase sach 11 lumination

Mo correct response. of light CRF; WD
Baxiom S sec delay. tokeas VR3 -

m -

8 Nucher .

(19849

Exper ient |

Strategy | § B Placing BS  5prompt levels: 1/1,/1 MVIPP  edidle Present

SLP M| pegs 1,FP. § sec. response interval CRF sext prompt

in peghoarg level
Strategy 2 SLP prompts ang gradvally eaidie Present
. Stis. sheping aoded S- cr pext prompt
+ SIP : level
Experiment 2 6 MR Hang iteas DS Same comparisons as above N D
e on peg

h“----—---—-
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Table 2 continued.

Citation Populatioa Behavior Proceoures Coasequences
Mmper/Dizg. Name Correct Irroc
: Responses Responmes
Heef ot al.
(1984)
Strategy ! 4 At Yes/No $ labeied cbject, then yes/no oescriptive X0, repeat D
Erroc Coct. m response (SD) vas presentec praige ano UAtli correct
edidle or response
tanpible occurred.
Strategy 2 S initiated request, ther yes/no  Yes questions-  Yes questions-
Incidental (SD) vho presented descriptive vithhold item,
teaching praise, delivery wut 1 sec.
of iten repeat question.
prompt cocrect
response.,
Ko questions- o questions-
gescriptive offer item.
praise, delivery repeat question.
of selected prompt cocrect,
ites ang geliver ites
Precious
(1985)
Strategy | 4 D Sight verd MO0 prompt: 1 sec. delay incresse  verbal praise VR,
141} reading each Diock of 10 trials. Mauimue 10 sec
T sec. delay. in-seat tioeout
Strategy 2 M0 prompt: 3 sec. delay increase  verbal prajse  WR,
cm after 1ot dlock of 10 trials. 10 sec in-seat
Maximm 3 sec. delay timeout
Richmond 3
Bei!l
(1983)
Strategy 1 15 MR Size Size of S- was graduslly Verbal praise, ¥R,
Stin. shaping giscria, increased over 12 trials. edible remove
of circles paterials
Strategy 2 Point prompt. The proximity of verbal praise, W.
Prompt-fade the point to the 5+ was edidble remove
gradvally decreased. mterisls
Strategy 3 S+ ang S- at criterion levels verpal praise. W,
Beror Corr. throughout 1nstruction. edidle resove
materidis

214




Table 2 continved. 240
Citation Population Behavior Procedures Consequences
Sumder/Diag,  Hase Trpe Correct Breor
Responses Responses
Rynoers
et al.
($07, )]
Strategy ! a2 D 1"sas on bs 4 prompt levels: D present aext
S ' assessment INLYL . ONVLP prospt ievel
Strategy 2 Presented SD and vaited 1S sec. D Viwted
Brrot Cocr. or 30 sec. for correct respoase. times 1f neeoeq
Schrei1bman
$17;-H]
Strategy | 6 Mt Visul/ DS  Visual task - Proximity of point  Vertal praise. WR
Bost-least auditory prompt to 5S¢ vas gradually edibles remove
diacria. gecressed. materials
Aug. task - Paired buzrer vith S¢
Yolume of buzzer faded.
Strategy 2 Visval tasx - Size ang position Vernal praise., W
Stis. shaping prompts wece faded out. edibles remove
Reaundant components were faged in. paterials
Me t& - mt m“
faged in. Volume i1ntenmity
gradval ly increased.
Strasg 8
Nortin
(1996) , :
Strategy ! a4 M Visal IS 8 prompt levels: VI, 6, FP/fage computer tunes, If incorrect
Nost-least discrin, out prompts over B levels. verbal praise,  score error.
Levels B/D.2 corrects, move to edidle It B-1v1,
next step. If still NB-
SCOCe error.
Strategy Taded 10 intensity of S-: computer tuses, If incorrect
Stis. shaping 2 corrects, Bove to next step. verdal praise,  score error.
edidble If iV,
If still AR
SCOre error.
Strategy 3 Stimul: presented. cooputer tunes, 1f incorfect
Brrar Corr. verbal prasse,  Score error.
edible If Wp-1vi.
It still @
SCOr® #rIOr.




241
Table 2 continued.

Citation Population Behavior Procecures Consequences
Number Disg.  Name Type Coreect Error
Responses Responmes
Thomas
(1986
Strategy | 3 Sight DS MO prompt: 1 sec, delay increase  verdal praise /]
D vord sich sessjon. Naximm 6 sec.
reading delay
Strategy 2 N0 prompt: 3 sec. delay increase  verba) praise w
¢ after ist session. Maximam 3 sec.
delay.
Valls
et al.
(1981) :
Strategy 1 14 BfR  Pold shirts: O 4 proapt Jevels: [AVI/M/TP verbal praise N
SIP sequence RolfR Set tadle;
Use tape
player
Strategy 2 4 prospt leveis: [/TP/AMOV] vertal praise ND
Bost-least sequence
Strategy 3 4 prompt levels: 1/TP/PP/SLight verbal prajse WD
Nost-least sequence physical prompt
Yalis
et al.
(1964)
Strategy 1 19 KM Apparatus & Tirst triel-HO given before verbal VR, ¥,
Wole task- N assesbly each response 1 task. praise require
Erroc cort. Thereatter. oo N0 and given as correct
mch time as needed to compiete response
response.
Strategy 2 Ficst trial-sade as above. 1 sec. verdal VR, KC.
Mole task- delay incresse each correct praise require
411 response. correct
response
Strategy 3 Hew part of task only added verdal W, M0,
Forvard chain- after correct response. Given praise require
Error corr. a8 such tise a8 needed to complete correct
response. response
Strategy 4 Rev part acied only after verbal R, X0,
Pocvara chain- anticipation. | sec. delay praise require
m increase each correct response. correct
responss

v
4
¢

ERIC 24t




Table 2 continued. 242
Citation Population Behavioc Procedures Consequences
Number/Diag.  Name Type Correct Lrror
Fesponses Responses
Valls
et al.
(1960)
Steateqy ! 12 B Mppuratus O Trainers taught hovever they Varied Varied
Personal method | assemdly vished.
Strategy 2 N0 entire task-then disassembled  Social WR. M.
Whole tam- ang presented to S. praise gescription,
Error corr. 44
Strategy 3 entire tasx, disassembled. last Social L 8
Backvard chain- part and provided M0, cescription, praise |
Precesponse P, then § performed.
Nals 8
Lamderts
U™ :
Strategy ! ¥ MR Sightwrd DS Vord and picture presented L) » N
Stin. faging reaging simitaneously, oicture gramally S repeat
faced. N
Steategy 2 Began vith grossly dissimiiac ND R, 0
Stis. shaping stisuli and gracually sasipuiated S repeat
letters unts! stimli more similar 0
to target word.
Volfe & Cuvo
(19
Strategy | 4 WM Recept. DS Point prampt, 3 prompt levels praise, incorrect-
Nost- jeast letter each increases distasce of point  choice R. resove
. 1d. from S+. 8710 correct 4t each of veinforcer stimuii
level, give probe trials. from tray NR-*let's try
another one*
Strategy 2 Lines of letters thickenes, praise, incorcect -
Stis. shaping gracually decrease thickness and  choice R, resove
height of 1ines. of reinforcer stimly
from tray R-*lat’s try
another one’.
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Table 2 continued.

Citation Population Behavior Proceaures Consequences
Raber Jag.  Name Type Correct Eroc
Responses Responses

lane et al.

(198

Rcategy | 12 Mo Apparatus O X0 then S performed. When 8o Verbal praise N
Rekvard chain- SR assemn!y errors, another part removed

Precesponse ang modeled.
Strategy 2 o 80 given before response Vorbal praise, WR. PP
Backward chain- L]

Error corr.

Strategy 3 ¥0 defore each step 18 task Verda! praise VR, PP
Total tas-Prerespons- ansiysis. Then S performec.

Strategy 4 No M0 given: all parts presented. verdal praise, W, fP
Total task- [ ]

Error cocr.

Zavioek!

et al.

(1963

Strategy | 12 N Visual s Size of 5¢ circle gradually *Yes’ R
Stia. shping Mo discrio. faged.

oa §¢

Strategy 2 Rmerosity of S - vas gradually *Yes' ®
Stis. shping 1nCT8a%ed.

.5

Strategy 3 Size faded simultaneously on S¢ *Yes' ) 4
Stis. shaping and S-; Numerosity faded

oo S+ ang §- simsitaneously on S+ and §-.

Strategy 4 Stimuli were at criterion levels., ‘*Yes' "R
Zcror corr.

S TR P O G B G U G A0 ) =D G &) D B B r e
;
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Behavior/Popluation
Behaviors that were taught in these studies included expressive language

skills (Bennett, Gast, Wolery, & Schuster, 1986; Cavallaro & Bambara, 1982;
McGee, Krantz, § McClannahan, 1935; Neef et al., 1984), receptive language
skills (Godby, Gast, & Wolery, in press), discrimination tasks (Csapo, 1981;
Richmond & Bell, 1983; Schreibman, 1975; Strand & Morris, 1986; Zawlocki &
Walls, 1983), daily living skills (Walls, Crist, Sienicki, & Grant, 1981),

self-help skills (Mosk & Bucher, 1984; Rynders, Behlem, & Horrobin, 1979),

" voecational skills (Ellis et ale, 1980; Glendenning, Adams, & Sternberg, 1983;

Haught et al., 1984; Irvin & Bellamy, 1977; Walls et al., 1984; Walls et al.,
1980; Zane et al., 1981), and cognitive skills such as reading (Ault, 1985;
Dorry, 1976; McGee & McCoy, 1981; Precious, 1985; Thomas, 1986; Walsh &
Lamberts, 1979), visual-motor tasks (Mosk & Bucher, 1984), preacademic items
on an assessment tool (Rynders et al., 1979), and letter discrimination (Wolfe
& Cuvo, 1978). The majority of these investigatibns taught discrete behaviors
(e.g. Csapo, 1981; Walsh & Lamberts, 1979; Wolfe & Cuvo, 1978), while eight of
the studies taught chained tasks. These chained tasks included all of the
vocational benhaviors and daily living skills (e.g., El1lis et al., 1980; Walls
et al., 1981; Zane et al., 1981).

The populations thet participated in these studies included persons with
learning disabilities, mild to moderate retardation, autism, or multiple
handicaps. Ages ranged from infants to adults with the majority being

secondary-aged students or adults.

24¢
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Results

Antecedent Prompting versus Erxror Correction

The most frequent comparison studied in the literature was an antecedent
prompting procedure versus an error correction procedure to teach assembly
skills (Ellis et al., 1980; Haught et al., 1984; Walls et al., 1980; Zane et
al., 1981). Ellis et al. (1980), for example, taught 23 adults with mild
mental retardation to assemble three apparatus. An antecedent prompting
procedure in which a model was given before a trial, was compared with an
error correction procedure, in which a model was given only after am error.
Other comparisons were made in these studies in addition to the
antecedent/error correction comparisons. For example, Haught et al. (1984)
compared a short task with a long task; were both conducted with each
procedure. Walls et al. (1980) compared a personal method (i.e., trainers
were told to rteach however they wanted), a structured whole method (i.e., an
error correction procedure presentea in a total task sequence), with a
backward chaining method (i.e., a preresponse model procedure presented in a
backward chaining seéuenee). Zane et al. (1981) compared a backward chaining
sequence with a total task sequence conducted with each procedure.

Effectiveness. Three of these studies did not specify effectiveness
measures but taught subjects with one procedure for a specific number of
minutes then discontinued training at that time 1f criterion was not met
(Ellis et al., 1980; Haught et al., 1984; Zane et al., 1981). The Walls et
al. (1980) study stated that all procedures were effective except for ome
subject that did not meet criterion with the personal method.

Efficiency. In terms of efficiecacy all studies reported inmstructional

time and error measures. Ellis et al. (1980) and Walls et al. (1980) both
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reported no significant differences between procedures in terms of
instructional time. Zane et al. (1981) reported that the total task
antecedent model procedure required lzss time than any of the other
procedures. Haught et al. (1984) only stated that the short task took less
time than the long task. In terms of errors during training, all studies
reported that the antecedent model procedure produced fewer errors than the
error correction procedure (Ellis -t al., 1980); Haught et al., 1984; Walls et

al. 1980; Zane et al., 1981).

Stimulus Modification versus Other P_ocedures

Ten of the studies compared some type of stimulus manipulation procedure
with one or more other procedures. These comparisons included within-stimulus
fading (i.e., stimulus shaping) versus extra~stimulus fading (1.e.,
most-to—least procedure) (Schriebman, 1975; Wolfe & Cuvo, 1978); stimulus
sha; ng versus stimulus fading (Irvin & Bellamy, 1977; Walsh & Lamberts,
1979), stimulus shaping versus error correction (Zawlocki & Walls, 1983),
stimulus shaping versus antecedent prompt and fade versus error correction
(Richmond & Bell, 1983); superimposition and stimulus fading versus
progressive time delay versus error correction'(ﬂccee & McCoy, 1981), stimulus
fading versus most-to-least versus error correction (Strand & Morris, 1986),
three kinds of stimulus fading versus a preresponse prompt that was not faded
(Dorry, 1976), and stimulus sh;ping plus system of least prompts versus system
of least prompts only (Mosk & Bucher, 1984).

Effectiveness. Schreibdman (1975) and Wolfe and Cuvo (1978) both found

that the stimulus shaping procedure was more effective than a most-to-least
procedure in teaching visual/auditory discriminations and letter recognition,

respectively. In the Strand and Morris (1986) study, both stimulus fading and
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most-to~least procedures were found to be more effective than an error
correction procedure in teaching discrimination skills. Stimulus shaping was
also more effective than stimulus fading in teaching sight word reading to
students with trainable mental retardation (Walsh & Lamberts, 1979). Richmond
and Bell (1983) found that all procedures (i.e., stimulus shaping, prompts and
fade, error correction) were effective in teaching a size discrimination to
adults with profound handicaps. In the Zawlocki and Walls (1983)
investigation, error correction was not as effective as three stisulus shaping
procedures in which the relévant dicension was faded on the S+, the S-, and
the S+ and S— simultaneously. All shaping procedures resulted in increases in
correct responding whereas the error correction procedure did not increase
responding over chance levels. A combined stimulus shaping plus stimulus
fading procedure was more effective than either procedure in isolation for
teaching a bicycle axle assembly to adults with severe retardation (Irvin &
Bellamy, 1977). Mosk and Bucher (1984) also found that the combined procedure
of stimulus sﬁaping plus system of least prompts was more effective than
system of least prompts alone. McGee and McCoy (1981) reported mixed
effectiveness results. Stimulus fading was most effective for two subjects,
progressive time delay was most effective for one subject, and no difference
in effectiveness between progressive delay and stimulus fading was found for
one subject. The authors also reported that for all subjects, both fading and
time delay were more effective than error correction. Subjects' history with
either stimulus shaping or progressive time delay appeared to result in
increased effectiveness of that procedure. In the Dorry (1976) study, word
reading was taught to 48 adolescents and adults with mental retardatiom who

had s mean IQ of 38. Four procedures taught sight word reading by pairing a
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picture the subject could identify with the target word. The procedures
included: 1) fade=word-in condition - the picture was always visidle and the
word was faded in; 2) fade-picture-out condition = the word and picture were
initially paired and the picture was gradually faded out; 3) double-fade
condition - the word was gradually faded in while the picture was faded out;
and 4) standard condition - the word and picture were always paired without
fading. The percentage of correct responses to the word only was then tested.
Results indicated the fade picture out was the most effective conditionm
followed by the double fade, the standard, and finslly the fade word in
condition.

Efficiency. All of these studies, with the exception of Walsh and
Lamberts (1979), reported some type of efficiency data. Number or percentage
of errors was most frequently reported and was included in seven studies (e.g.
Richmond & Bell, 1983; Schreibman, 1975; Strand & Morris, 1986), trials to
criterion measure was reported by four (Irvin & Bellamy, 1977; McGee & McCoy,
1981; Mosk & Bucher, 1984; Strand & Morris, 1986), and one study reported
number and percentage of prompts given (Mosk & Bucher, 1984). In the studies
vhich reported error efficiency measures, stimulus shaping or stimulus fading
produced a lower number or percentage of errors than most-to-least
(Schreibmsn, 1975), system of least prompts (Mosk & Bucher, 1984), time delay
or error correction (McGee & McCoy, 1981), and antecedént prompt and fade or
error correction (Richmond & Bell, 1983). No significant differences existed
between most-to—least and stimulus fading procedures in terms of number of
errors, but bogﬂ-had less errors than the error correction procedure in
teaching discriminations (Strand & Morris, 1986). The combined stimulus

shaping and stimulus fading procedure used in the Irvin and Bellamy (1977)
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study produced less errors than the stimulus fading procedure, and stimulus
fading resulted in fewer errors than stimulus shaping. Zawlocki and walls
(1983) did not report errors, but stated that fewer correct responses occurred
in the error correction procedure than in any of the stimulus shaping
conditions. Regarding the trials to criterion measure, stimulus shaping had
fewer trials to criterion than a most-to-least strategy (Wolfe & Cuvo, 1978).
Strand and Morris (1986) reported no significant differences in the number of
trials between most—to~-least and stimulus fading, dbut both procedures required
less trials than error correction. Error correction had fewer trials followed
by progressive delay and finally stimulus fading had the most trials in the
McGee and McCoy (1981) investigation. Irvin and Bellamy (1977) reported that
the combined stimulus manipulation procedures had the fewest trials to
criterion followed by the stimulus fading procedure and then the stimulus
shaping procedure.

Time Delay versus Other Procedures.

In addition to the McGee and McCoy (1981) study, progressive time delay
was compared with the system of least prompts (Bennett et 8l., 1986; Godby et
al., in press) and with an unlimited delsy (i.e., error correction) procedure
(Walls et al., 1984). Progressive delay was also compared with constant delay
in teaching sight word reading to students with moderate retardation (Ault,
1985), and learning disabled subjects (Precious, 1985; Thomas, 1986).

Effectiveness. Both Bennett et al. (1986) and Godby et al. (in press)
found that progressive time delay and system of least prompts were effective
in teaching expressive manual signing and receptive object identification to
students with moderate to severe retardation, respectively. Ault (1985),

Pr.cious (1985), and Thomas (1986) all found that both progressive and
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constant time delay were effective procedures in teaching word reading to
elementary children.

Efficiency. Both Bennett et al. (1986) and Godby et al. (in press) found
progressive time delay to be more efficient than the system of least prompts
on the efficiency measures of sessions, trials, errors, and direct
{nstructional time to criterion. Each of the progressive versus constant
delay comparison studies found only slight differences in efficiency and so
consi.dered the two procedures to be equally efficient on the measures of
gseassions, trials, errors, and direct instructional time to criterion. Walls
et al., (1984) compared progressive delay with error correction when each
procedure was taught using a total task and forward chaining sequence.
Nineteen adults with a mean IQ of 77.7 were taught to assemble four spparatus.
Assembly was not trained to criteriom but each procedure was used in training
for a maximum of 75 minutes. The authors reported efficiency measures of
number of errors, training time, and number of prompts. Error correction in a
total task sequence had more errors than the other procedures. In additionm,
total task required more prompts and less training time than forward chaining.
System of Least Prompts versus Other Procedurss

Not only has the system of least prompts procedure been compared to time
delay and stimulus shaping, but it also was compared to a most-to-least
procedure (Csapo, 1981; Glendenning et al., 1983; Wslls et al., 1981), and to
an error correction procedure (Rynders et al., 1979).

Effectiveness. Csapo (1981) found both procedures (system of least
prompts, most-to-least prompts) were efé;ctive in building fluency with
students who had severe and profound handicaps. Both Glendenning et al.

(1983) and Walls et al. (1981) compared one prompt sequence arranged in a
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least~to~most order of assistance (i.e., system of least prompts), with two
prompt sequences arranged in a most-to-least order of assistance. Neither
study taught skills to criterion but stopped training after a specific number
of trials or minutes so effectiveness data were not reported. Rynders et al.
(1979) compared a system of least prompts procedure with an error correction
procedure. Three-year—old children with down syndrome were compared to
3-year-old children without handicaps in solving preacademic tasks and
self-help skills. The system of least prompts sequence (i.e., augmented
instruction), consisted of the independent level, followed by verbal
instruction, verbal instruction plus modeling, and verbal instruction plus
msnual guidance. Each prompt level was given contingent upon the subject not
performing the task correctly. The error correction procedure (i.e., repeated
verbal instruction) consisted of the subject dbeing given the opportunity to
perform, and contingent upon errors a verbal instruction was presented up to
three times, if necessary. In terms of effectiveness, the suthors gstated that
"despite either sugmentative or repetitive verbal assistance, 36 to 42 percent
of the problems remained unsolved by the Down's Syndrome children” (Rynders et
al., 1979, p.72). The augmented instruction (system of least prompts),
however, resulted in more problems being solved than the repeated verdbal
instruction procedure,

Efficiency. Csapo (1981) reported efficiency measures of errors per

minute and mean increase of correct responses per minute. She stated that the
system of least prompts was more efficient than the most-to~least procedure in
building fluency of a color discrimination task. Walls et al. (1981) taught
shirt folding, table setting, and use pf a tape recorder. The authors found

no efficiency differences between two most—to—least sequences and the system
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of least prompts sequence in terms of number of errors to criteriom, number of
seconds to criterion, and percentage of correct responses. Glendenning et al.
(1983) compared three prompt sequences in teaching string tying which
involved: Sequence One was verbal cue, gesture, model and full physical
assistance; Sequence Two was verbal cue plus full physicai assistance, verbal
cue plus light physical assistance, verbal cue plus gesture, and verbal cue;
and Sequence Three was full physical assistance, moderate physical assistance,
light physical assistance, and gesture. In terms of efficiency, the authors
examined the aspects of the prompt sequences. For example, a verbal prompt
alone was found to be more effective when presented last in a sequence rather
than first. However, no difference existed {f full physical guidance was
presented first or last in a sequence. A gesture prompt was found to be more
efficient when preceded by verbal cues, and Sequence Two, which included
verbal cues, was more efficient than no verbal cues in Sequence Three.
Overall the authors state that "using the more~restrictive to less-restrictive
prompt Sequence appears to represent not only a more success~based approach
but also an approach that would require less branching via correction steps”
(Glendenning et al., 1983, p. 325).

Naturalistic versus Other Strategies

Effectiveness. Three studies in the literature were found which compared

_ incidental teaching with either a "question-label” procedure (Cavallaro &

Bambara, 1982) or with error correction procedures (McGee et al., 1985; Neef
et al., 1984). Cavallaro and Bambara (1982) compared incidental teaching with
a question~label procedure in teaching a S5-year-old child with developmental
delays to use two—word requests. In the question-label procedure, the teacher

asked questions and described objects {n the enviromment, but the child was
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not required to speak before gaining access to materials. The incidental
teaching procedure was morge effective in teaching two word requests. When
compared with error correction, incidental teaching was found to have no
difference in effectiveness in teaching children with sutism to expressively
label prepositions (McGee et al., 1985). In the Neef et al. (1984)
investigation, however, incidental teaching was effective whereas error
correction was not in teaching yes/no responding to children with autism and
severe handicaps.

Efficiency. The only efficiency measure found in these studies is
reported by McGee et al. (1985) who stated that no significant difference in
terms of training time existed between the two procedures.

Symmary

Based on the literature reviewed, the following statements can be made:
b Comparative studies have been conducted with students with mild to
profound handicaps, autism, and multiple handicaps.

had The majority of the studies were conducted with secondary—aged students
or adults.

» Both chained and discrete tasks have been tasught in these studies.

» Most studies compared two instructional strategies although up to four
have been compared.

i Four out of 27 studies did not report efficiency measures (Cavallaro &
Bambara, 1982; Neef et al., 1984; Rynders et al., 1979, Walsh & Lamberts,
1979).

* The most frequently reported efficiency measure was errors to criterion

or errors during training.

* An sntecedent model procedure produced fewer errors than error correction
procedures.

* Procedures using stimulus shaping or stimulus feding had less errors than
a most-to-least procedure, system of least prompts, time delay, error
correction, or an antecedent prompt and fade procedure.
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Mixed results exist for effectiveness and efficiency when the systes of
least prompts is compared to the most-to~least prompting procedure.

Progressive delay was more efficient than system of laast prompts in
terms of number of sessions, errors, trials, and training time to
criterion.

Progressive and constant time delay appear to be equally effective and
efficient. However, with some students efficiency differences exist, but
no predictor variables could be identified to determine which of the two
delay procedures would be more efficient with which students.

In some cases, incidental teaching appears to be more effective than
error correction.

Integrated strategies appeared to be more effective than single
strategies used alone.
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Summary Statements and Recommendations

Chapter 12
Mark Wolery, Patricia Munson Doyle, Melinda Jones Ault, and David L. Gast

This document is a review of articles that investigated instructional
strategies uzed with persons whose handicaps were moderate and severe. As
noted in the introduction, a strategy was defined as a replicable, systematic
approach for providing instruction that addressed both antecedent and
consequent events. Since the review focused on strategies, instructional
variables common across strategies, the content of instruction, and many other
{gsues were not addressed. In short, this is not the "last word" on teaching;
it i{s a synthesis and description of stratezies that are used while teaching.

1deally, the summary chapter of a document such as this would provide
clear statements telling practitioners, "if you want to teach a given behavior
to a particular student who has the following prerequisite behaviors, then you
should use such and such strategy.” Unfortunately, the current data base does
not allow such recommendations. Strategy by skill, strategy by population,
and strategy by setting recommendations are not possible. However, in each of
the preceding chapters, summary statements about the literature were made.
This chapter focuses on (a) summary statements that can be made across the
strategies, (b) 1dencif1cation of issues for further research, and (c)

guidelines for selecting instructional strategies.

‘§9ross-8trategz Summary Statements

1. Reports exist attesting to the effectiveness of each strategy with a
variety of behaviors and students. This statement has both positive and

negative aspects. Apparently, less than a dozen separate instructional

strategies can be used to teach almost any behavior to a wide variety of
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students in different settings. This finding suggests that teacher
preparation programs should ensure that their students can competently perfofm
these strategles. Given this small number, the task of teacher preparation
should be managesble. However, two qualificatiogs pust be noted. First,
although some subjects in many studies performed better than others, there
were few reports of total failures in the literature. Given the presence of
the educability debate (Baer, 1981; Baumeister, 1981; Kauffman, 1981),
however, it is clear that the strategies are not universally effective. 1If
they were totally effective, then the educability debate would be solved.
Second, variations in the implementation of the strategies can influence their
effectiveness and efficiency. Examples include the types of instructional
modifications discus#ed in the first chapter (e.g., using distributed rather
than spaced trials, presenting stimuli concurrently rather than serially,
requiring an active attending response, using response~-related reinforcers,
and many others). Simply using the strategies as they have been described
does nét ensure effectiveness nor efficiency. The teacher must attend to the
environmental conditions in which instruction occurs, the behaviors being
taught, the manner in which stimuli and assistance are provided, and the
feedback given for students' responses.

2. Relatively few reglication studies assessing the grocedural;parameters of
the strategies exist. While the need for replication may exist in nearly all

areas of research, the instructional strategy literature appears to suggest a
need for a pa.ticular type of replication study: those that assess variations

in the procedural parameters of the strategies. Such studies would allow

. investigators to systematically vary components of the strategies and assess

their relative effectiveness and efficiency. As noted above, numerous reports
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exist concerning the effectiveness of the strategies; however, those studies
1nfrequeht1y contain systematic variations of earlier studies. Thus, the

differences in effectiveness or efficiency could not be attributed to specific -
variables in the latter studies. Without such studfes, an empirical

technology of instruction will not be developed.

3. The literature on instructional strategies was primarily developed using
students who were upper—elementary age, secondary age, and adults. Across

nearly all of the strategies, the majority of the investigations were

conducted using subjects who were at least 12 years of age. Thus, a
considerable need exists for assessing the effectiveness and efficiency of the
strategies with younger populations.

5, Most studies occurred in public schools or in institutional settings.

Although studies occurred in settings such as special schools, preschool
centers, and in the community, the majority of the studies were in public
school and institutional settings. Since these are frequently the primary
educational environments of many students, it appears that the instructional
strategies literature has been conducted in applied settings.

5. Many of the irvestigations targeted discrete rather than chained

responses. Discrete responses are those which are brief and involve one
behavior rather than ; series or sequence of behaviors. Chained responses are
those that involve a namber of behaviors which, when performed in a specific
sequence, are classified as a skill, task, or complex behavior. For example,
many of the articles addressed discrete responses such as naming (pictures,
objects, etc.), matching, or pointing to imstructional stimuli. Fewer of the
articles focused on skills such as toothbrushing, dressing, self-feeding,

making a meal, or assembling an apparatus. Unfortunately, many of the
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behaviors that are considered useful or practical by teachers and parents are
clagsified as chained tasks. It appears that the knowledge of instructional
strategies 1s, in large part, a body of information related to teaching
discrete behaviors; the possidble exception is the system of least prompts
where a majority of the behaviors taught were chained responses. Thus, when
teaching chained responses, the current literature would suggest using the

. system of least prompts.

6. The behaviors targeted in the investigations were, for the most part,

socially valid responses. Because the review attempted to focus on applied

studies, this finding may de an artifact of the methods used. However, it is
clear that across strategies there was a tendency for the stimulus
modification strategies to deal with less applied behaviors than were found
with other instructional procedures. Further, it is clear that a large body
of knowledge about teaching applied behaviors exists.

7e Relatively few studies exist where two or more of the instructional

strategies were directly compared. Only 27 studies were found that compared

two or more of the instructional strategies;.the comparisons that have been
made are shown in Table 1. As can bde seén, error correction has been compared
most frequently to other imstructional strategies followed by the stimulus
modification procedures (stimulus shaping and fading) and the system of least
prompts. The antecedent prompt and fade pt .cedure, constant time delay, and
naturalistic teaching procedures are the three strategies receiving the least
attention in the comparative literature. Given current trends to use

naturalistic procedures, this lack of comparative research is striking.
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Table 1

Number of Studies that have Compared Two or More Instructional Strategiesa

Tnetructional Tnstnctiom] Strategles®
Strategics
mlmlmmsrcmmm & |ss |FS | Total
Exxor
Goryection 2 2 15
Atecadet
1 6
1 2
1 2 7
111 8
3
1 B
3
Stimulue Fadirg | 2 1 1 1 311 9
LABMAA
Stimuhus Shepdrg | 2 1 { 2 |11 3 ooox| 1 { 10
! b oo osd
Integrated 000K
Prompting Systems 1 1 1 |00 3
_ {0000
a Cells with "X's" indicate those where a comparison is not possible (i.e.,
comparison of a strategy to itself); numbers to the lower—left of the
"X's" are redundant with those to the upper—right; blank cells indicate
the comparisons that have not occurred. :
b

EC = error correction; APT = gntecedent prompt and test; APF = antecedent
prompt and fade; MTL = most-to-least prompting; SLP = system of least
prompts; CID = constant time delay; PTD = progressive time delay; NI =
Naturalistic Teaching; SF = stimulus fading; SS = stimulus shaping; IPS =
integrated prompting systems (i.e., those combining and two or more
strategies).
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A summary of the results from comparative investigations {s as follows:

Procedures using antecedent prompting appear to produce fewer errors than
error correction procedures (Haught, Walls, & Crist, 1984; Walls, Zane, &
Thvedt, 1980). Strategies using stimulus shaping and fading had less errors
than a most-to-least procedure (Schreibman, 1975), system of least prompts
{(Mosk & Bucher, 1984), time delay (McGee & McCoy, 1981), error correction
(McGee & McCoy, 1981), or an antecedent prompt and fade procedure (Richmond &
Bell, 1983)., Mixed results exist for effectiveness and efficiency when the
system of least prompts i{s compared to the most-to-least prompting procedure
(Csapo, 1981; Glendenning, Adams, & Sternberg, 1983). The system of least
prompts appears more effective than error correction (Rynders, Behlen, &
Horrobin, 1979). Progressive delay was more efficient than system of least

- prompts in terms of number of sessions, errors, trials, and training time to
criterion (Bemnett, Gast, Wolery, & Schuster, 1986; Godby, Gast, & Wolery, im
press). Progressive and constant time delay appear to be equally effective
and efficient; however, with some students efficiency differences exist, but
no predictor variables could be identified to determine which of the two delay
procedures would be more efficient with which students (Ault, 1985; Precious,
1985). In some cases, incidental teaching appears to be more effective than
error correc#ion (Neef, Walters, & Egel, 1984). Integrated strategies
appeared to be more effective than strategies used alone (Mosk § Bucher,
1984).

Because of the questions and subjects inQolved in comparative

investigations, special experimental designs are required. Traditional group
comparison designs were used in some of t! corparative investigations, bdbut

require that the subjects assigned to each compared condition must be
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equivalent. If this requirement is not met, the threat of subject selection
may be present and is likely to influence the results. When using subjects
with moderate to profound retardation, autism, and multiple handicaps,
establishing equivalence of groups requires a large population and may be
difficult to document. As a result, many investigators have chosen to use
single subject designs such as the multi~treatment (Birmbrauer, Peterson, &
Solnick, 1974), parallel treatments (Gast & Wolery, 1985), alternating
treatments (Barlow & Hayes, 1979), adapted alternating treatments (Sindelar,
Rosenberg, & Wilson, 1985), or simultaneous treastments designs (Browning,
1967). Regardless of the design used, the investigator must control for
sequence or order effects and multi-treatment interference (Tawney & Gast,
1984). Further, depending upon the research question, the investigator may

wish to determine which strategy will result in criterion level performance

"~ and which strategy will be more efficient in establishing such performance

(Wolery & Gast, 1986). In either case, the investigator must be able to
document the effects of each treatment on independent responses that are of
equal response difficulty.

8. Some methodological inadequacies were found in the literature. Although

the purpose of this literature review was not to analyze the methodological
adequacy of the investigations, several comments are pertinent., Some of the
inadequacies can be remedied dy more consistent reporting when writing
articles for publication. Two areas deserve particular comment, First, the
instructional strategies should be more consistently named. As noted in
nearly every section, procedures that involved the same operational
description were given different labels by different investigators. The

system of least prompts strategy had the most names, but this may be due to

26§



266

the fact that it also was the most frequently studied. Nawming procedures
consistently within the literature will help clarify and focus knowledge about
a given strategy. Second, the operational descriptions of the strategies
should be written more completely and clearly. 1In some cases, important
information was not presented (e.g., how prompts were faded in the antecedent
prompt and fade procedure, the response interval between prompts in the system
of least prompts, and the criterion for moving from one delay interval to
another in the time delsay studies). In other cases, information was
presented, but repeated readings by multiple readers could not produce a
reliable interpretation of the text. Authors, as well as editors, should be
more careful in ensuring that the final description of the study communicates
the events that actually occurred.

Other methodological inadequacies may require changes in investigators'
behaviors. While most studies provided rgliablity estimates of the
consistency with which student performance was measured, very few
investigations included procedural reliability estimates (c » Billingsley,
White, & Munson, 1980; Peterson, Homer, & Wonderlich, 1982). As noted
earlier, variations in the manner in which the strategies are implemented can
influence their effectiveness. Thus, investigators should be careful to
document the extent and manner in which the strategies were implemented. At a
minimum, procedural reliability should be collected in every experimental
condition/phase, dbut it is desirablé to collect it on at least 20 percent of
the experimental sessions. The procedures for conducting such measures were
adequately described by Billingsley et al. (1980), and require no more
{investigator time or measurement expertise than collecting dependent measure

relisblity estimates. In addition to reporting procedural reliability,
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investigators should assess and descride subjects' entry level skills. Such
assessment and description is needed because (a) subjects’ history and entry
level skills can be used to explain the results, and (b) knowledge of the
functional relationships existing prior to the study is needed for
generalizing to other students (Birmbrauer, 1981). Examples of needed
information are subjects' sensory abilities, compliance with task relevant
commands, imitative abilities, expressive and receptive language performance
on tasks similar to those in the investigation, matching abilities, respomse
to tactile stimuli when physical prompts are used, reinforcer preferences, and
their history with the procedure(s) being studied or compared.

Issues for Future Research

Although some areas for future research have been noted above and in
other sections of this document, several issues are included here to highlight
their importance. First, the instructional strategies should be investigated
with preschool and earl} elementary students who have moderate to profound
retardation, autism, and multiple handicaps. Second, more research should be
conducted with chained responses. Chained responses are frequently those
needed by students to function independently, but the current knowledge base
related to teaching such skills is more limited than the knowledge base
related to teaching discrete responses. Third, investigations which document
failures should be reported. These investigations should include (a) careful
documentation of subjects' entry level functioning, (b) carnful description
and documentation of the procedures used and of the modifications made, and
(c) clear description of the behaviors being taught. Further, investigators

should be encouraged by editors to report findings where a strategy was
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successful with some subjects dbut not with others. Fourth, more
investigations that report on replications of the strategies with other
subjects and populations should be conducted. Fifth, a series of studies that
examine systematic variations of the procedural parameiers of each strategy is
needed. Sixth, more investigations that compare two or more Strategies should
be conducted. As noted in Table 1, at least 25 direct comparisons are
possible but have not been conducted and described. Seventh, more integrated
strategies should be 1nvastigated; Integrated strategies as defined by Schoen
(1986) are combinations of two or more instructional strategies into a single
procedure. In some cases (e.g., Mosk & Bucher, 1984), integrated strategies
have been more effective than the strategies alone. Given this finding,
integrated strategies deserve much more research attention. Eighth, the
efficiency of the procedures should be assessed {n all investigations that
evaluate procedural variations of the instructional strategies, compare two or
more strategies, or investigate integrated strategies. Examples of efficiency
measures include sessions, trials, errors, and direct instructional time to
criterion by procedure, and correct and error responses by prompt levels by
procedure. Learning to learn phenomenon and other efficiency indicators such
as incidental learning should also be investigated. Based on these
suggestions. it is aéparent that considerable research is needed before our
knowledge of instructional strategies is complete.
Issues For Consideration when Selecting Instructional Strategies

A considerable amount of literature has accumulated concerning the

selection of strategies for reducing the occurrence of inappropriate behaviors

(cf. Bailey, Wolery, & Sugai, in press; Barton, Brulle,, & Repp, 1983;
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Ponnellan, ﬁirenda, Mesaros, & Fassbender, 1984; Evans & Meyer, 1985; Favell
et al., 1982; Gast & Wolery, 1987); however, selection of instructional
strategies is frequently left to the preference of the trainer. As a result,
this section attempts to list some general guidelines by which imstructional
strategies should be selected. The purpose of listing these guidelines is to
(a) cause more reasoned selection of instructional strategies, and (d)
stimulate discussion of the reasons why a given strategy should be comsidered.
Each guideline addresses the selection issue from a slightly different
perspective; thus, each is important. The relative value of each will
undoubtedly vary from student to student, skill being taught, aad the
preferences and biases of the team selecting the strategy. As a result, the
order in which the guidelines are listed is arbitrary.
Empirical Data Base

Teams should select strategies based on the existing empirical data base.
Teasms Should determine whether research repotts.exist documenting the
effectiveness and efficiency of the strategies under consideration. This
analysis should be.two-fold. First, it should determine whether (a) the skill
targeted for instruction has been taught using the instructional strategies
under consideration, (b) the subjects who will receive instruction have been
taught with the straéegies under consideration, and {(c) the settings in which

instruction will occur has been used in previous research. If no reports exist

.deseriding successful use of the strategies with behaviors, subjects, or

settings similar to those targeted for instruction, then the team should use
other selection criteria, and investigate and describe the effects of the

strategy selected for instruction. If, on the other hand, several strategies
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have been successful in teaching students to perform the targeted behaviors in
similar settings, then the team should consider direct comparisons of the
strategies.

Second, the literature should be reviewed to determine whether the
instructional strategies under consideration have been compared with similar
responses, subjects, and settings. If c&nparison studies exist, then
ineffective strategies should be excluded from consideration. If both (all)
procedures were effective, then the efficiency of the strategies should be
analyzed, and the inefficient strategies excluded from consideration. When no
comparison studies exist and when only efficient strategies are ide.tified,
then other selection variables should be considered.

Harmfulness of Procedures

The principles of primum non noscere (first not to injure) (Zigler &

Sietz, 1975, p. 490) and the least dangerous aésumption (Donnellan, )984)
should be considered. While most of the instructional strategies described in
this report are relatively harmless, some involve physical contact with
students that could set the stage for injury if inapﬁfopriate application
occurred. When two or more strategies are equally effective and efficient
based on their scientific data base, or if the scientific data dase is
lacking, then selectign of strategies based on their potentiel for causing
tnjur§ and harm is appropriate.

Intrusiveness and Restrictiveness

Teams should consider the intrusiveness and restrictiveness of
procedures. Intrusiveness and restrictiveness are closely related irsues:

intrusiveness refers to the ea.ent to which the instructional strategy
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intrudes or impinges on a student's being; whereas restrictiveness refers to
the extent to which students' freedoms are constrained. In some cases, a
prompt is both intrusive and restrictive; for example, a full physical
manipulation i{s intrusive because it involves an intrusion on to éhe student's
body, and is restrictive because the student's freedom to move is constricted.
Some instructional variables may be intrusive but not restrictive; for
example, an error consequence such as 8 verbal reprimand may be intrusive but
does not restrict a s:udent'p freedom. On the other hand, a 15-sec timeout
contingent upon errors may be more restrictive than intrusive; the timeout
restricts the students' access to reinforcing events but does not intrude om
their body or personal well being. Strategies that are not intrusive and are
not restriccive tend ro be more "natural,” that is, similiar to stimulus
events {n the environments to which generalization of the acquired behaviors
are targeted. Since triaining natural behaviors in natural contexts is thought
to Zacili.a‘e generaiization, instructional strategies that are less intrusive
and lesr restrictive shovld bde used. However, when strategies are evaluated
and se¢lected on the basis of [ atrusiveness and restrictiveness, they should be
simvlianeously evaluated on the basis of effectiveness. Ineffective
instructicnal strategies should not be selected simply decause they are not
intrusive, are not restrictive, and appear "natural.”

Response Patterns

When selecting instructional strategies, teams should consider students’
response patterns. Response patterns include such variables as reinforcement

history, attention to instructional stimuli, history with similar

instructional content, and history with similar instructional formats. For
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example, if physical contact with the teacher is a strong positive reinforcer,

then instructional strategies that involve physical prompts may be less
successful than those that do not rely on physical prompts. If students
respond quickly to task directions without attending to the instructional
stimuli or waiting for teacher assistance, then (a) procedures that delay
assistance may be contra-indicated, (d) an attention response shoﬁld be
required, or (¢) waiting for assistance should be taught. If students have a
history of learning particular types of responses with a given procedure, then
use of similar procedures may be indicated. Students with a history of
one-on~one instruction may need specific instruction in group formats before a
new instructional strategy in group formats should be used. If students have
generalized imitative repertoires, then strategies that use models should bde
considered; if they do not, then those strategies should not be selected.
Phase of Performance

Instructional strategies should be selected thét match the phase of
learning evidenced dy the student (Haring, Liberty, & White, 1980; Wolery &
Brookfield=Norman, in press). Haring et al. (1980) have suggested that (a)
different phases of learning exist (i.e., acquisition, fluency, maintenance,
generalization, and adaption), and (b) each phase may require unique

instructional manipulations. In general, acquisition is promoted by

procedures that provide antecedent information to students. This review
focused on strategies used to establish acquiéition of targeted responses;
however, teams must select strategies that focus on the other phases as well.
Fluency appears to be established by procedures that manipulate consequences

and increase practice time. Maintenance appears to be promoted by thinning
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reinforcenent schedules, delay reinforcers, using natural reinforcers, and

duplicating natural reinforcement schedules. Generaligzation appears to de

facilitated by careful selection of teaching examples; varying examples,
teachers, teaching formats, instructional materials, and instructional
settings; and matching the instructional environment to the generalization
environment. When the phase of learning is {dentified for a student, then the
instructional strategy that best matches that phase should be selected. The
instructional strategies reviewed in this document can be used for
establishing acquisition, and then components of those strategies can be
manipulated to facilitate fluency, maintenance, and generalization.
Principle of Parsimony

When all other factors are equal, teams should select procedures on the
basis of parsimony (Etzel & LeBlanc, 1979). The principle of parsimony states
that when two solutions are correct, then the simpler solution shou.d de
employed. Two advantages accrue from the use of simpler strategies: (a) fewer
procedural errors are likely to occur, and (b) teachers must expend less
effort. The chapters describing strategies in this document are roughly
1isted in order from the most to the least parsimonious. As with
intrusiveness and restrictiveness, the principle of parsimony should apply
only to those strategies that are effective; strategies should not be used
only because they are simple.

Social Validity

Social validity refers to the worth assigned by experts and consumers to
the educational goals, procedures, and outcomes of an educational endeavor

(Wolf, 1978). P.L. 94~142, through the IEP process, requires that
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instructionsl goals and procedures be selected and used based on their social
validity. That is, the team, including the parents, should determine whether
the instructional objectives are worthwhile and whether the methods used to
establish them are asppropriate. Social validity involves judgments by
different parties, thus, there may be some disagreement among team members
about the social validity of given strategies. However, for intervention
strategies designed to reduce the occurrence of inappropriate behaviors, it is
clear that more intrusive and restrictive procedures are judged as socially
valid if the behavior to be controlled is severe, and that judgements about
the social validity of procedures is malable. Thus, no procedure is
inherently soclally valid, rather procedures appear to be judged valid for
gspecific situations and those judgments can be changed 1if more information {s
provided about previous success and likely outconmes.

Summary

The literature reviewed in this document can be summarized by eight

statements:

(a) considerable evidence exists suggesting that the instructional
strategies are effective across a wide array of behaviors and
subjects;

(b) relatively éew replication and parametric studies of the
instructional strategies exist;

(c) secondary aged students and adults were used in most of the
investigations;

(d) most studies occurred in public school and institutional setings;
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(e) chained tasks were taught much less frequently than discrete

responses;
(f) wmost of the behaviors taught were socially valid,
(g) relatively few studies comparing the instructional strategies have
occurred, and
(h) the research has certain methodological weaknesses that should be
addressed.
More research is needed that includes younger subjects and chained responses.
Also, reports of failures of the strategies should be reported. More
replication studies, comparative studies, integrated strategy studies, and
efficiency studies should be conducted. Finally, instructional strategies
should be selected dased on their empirical data base, potential harmfulness,
intrusiveness and restrictiveness, correlation with students’ response
patterns, match to students' phase of performance, parsimony, and social

validity.
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