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Abstract

conducted with 17 children (ages 4 to 14 years) with severe learning and

behavior problems. The rationale for this comparison is based on the

conceptualizations that adult attention 1s a Source of inadvertent
reinforcement for maladaptive behavior and adult directions set the
occasion for avoldance responding. Therefore, this investigation provides
an analysis of the stimulus functions of the presence of a teacher in the
task-demand situation. The task employed was a two-choice discrimimation
that became progressively more difficult, analogous to educational tasks

in general. Subjects alternated sessions between conditions, but the
criteria for advancement was independent between conditions, Measures of
task performance and observatiomal behavior data were collecteds The
results suggest that there was no overall difference in task performance
deviant behavior in the teacher condition. Correlational analiyses on
these dependent measures suggest that different patterns of relationship
exist between behavior and performince in the two conditions. In an

attempt to identify critical variables for the prediction of individual

analyses on diagnoses, developiiental measures, and pretest compliance
measures are presented. The results of this investigation are discussed
in the context of the task avoldance and inadvertent reinforcement
conceptualizations and the implications for computer-assisted instruction

in the education and treatment of severely disturbed children



INTRODUCTION

With the advent of 1:3ally mandated educational services for all
children as specified in P.. 94-142, many specialized educatiomal
settings have emerged to serve children who typically would have been

excluded from publiicly funded education. These settings serve children

disorders: This inciudes children who exhibit aggression, self-injury,
oppositional behavior, social withdrawal, and developmental deficits.
Concern for the provision of services for such children has provided an
impetus for research assessing the determinants of problematic behavior
and learning deficiencies as well as the development of effective

remedial strategies.

Adult Attention as a Reinforcer

From a behavioral developmental framework, adult attention is
considersd a fundamental generalized conditioned reinforcer for the
behavior of children (cf: Bijou & Baer, 1961). Numerous investigations
employing differegtiai.réihfébééméﬁi; extinction, or time~-out from
positive reinforcement have provided support for the reinforcing role of
adult attention on child behavior (cf. Leitenberg, 1976, Marholin, 1978,
Ross, 1981): The social attention of adults has been demonstrated as a
functional reinforcer even for severely maladaptive and disruptive

behavior. Bucher and Lovaas (196B) present data on the self-injurious




behavior of an 8 year old autistic boy who was typically maintaimed in
physical restraints For 90 minutes per day, the child was unrestrained
but isolated from social attention. Initial high rates of Self-injury
gradually reduced over time and reached zero by the Bth session. 1In an
analysis complementary to these results, Lovaas and Simmons (1369)

_ demonstrated how social attention in the form of concern and comfort
delivered contingent upon episodes of self-injury in an 11 year old
autistic boy increased the rate of self-injury. Over a series of seven
sessions, they demonstrated that this effect was reversible ir that the
withdrawal of attention contingent on self-injury resulted in a

e .uction of the behavior. Clearly, the intent of one's attention may

Escape énd‘AVGiaance Responding to Teacher Demands
Adult attention in the form of performance demands can also set the -
occasion for maladaptive and disruptive behavior in severely di sturbed
children: For example, Carr, Newsom, and Binkoff. (1976) demonstrated
that self-injurious behavior in an 8 year old schizophrenic boy served
to function as an escape response from teacher demands. In other words,
when the teacher made task demands, the rate of self-injury increased;
when the teacher ceased makihg demands, the rate decreased. Carr,
Wewsom and Binkoff (1980) &lso conducted a similar analysis of the
escape-from-demand function of aggressive behavior in two retarded
children. Disruptive behavior serving an escape function from teacher

demands has also been demonstrated by Plummer; Baer; and Le Blanc




child studied. They demonstrated subsequent suppression of disruptive

behavior by employing paced instructions without procedural time-out,
i.e., teacher instructions were delivered at a set pace regardless of
the child's behavior.

Instructional directions and adult demands may set the occasion for
a variety of escape and avoidance behaviors. With severely disturbed,
autistic withdrawal (inciuding gaze aversion); and seif-stimulation may
typically prevail. With verbal, disturbed children, different
topographical task avoidant responses may likely occur; such as engaging
in distracting conversation; sulking; inattentiveness; or outright

verbal refusals. Often, these children are referred to as oppositional
or noncompliant (Wahler, 1969; Forehand and King;, 1977). Across levels
of impairment, disturbed child populations may share a fundamental
commonzality in that adult instructions have poor stimulus control over
desired child behavior. In addition, adult instructions and demands may
often be discriminative for seriously disruptive and oppositiomal
behavior. Further evidence indicating a critical relationship between
Cataldo, and Cushing (1981). They provide data on three children
suggesting that noncompliance covaries with other negative behaviors;
when Gompliance was increased by contingent reinforcement, the negative
behaviors decreased without the application of direct contingencies.

A notable hypothesis concerning the development of problematic
behavior in response to instructional demands 15 a history of failure in
past demand suﬁauaﬁs (Bijou & Baer, 1961; n'jou, 1966). Considerable

A



that are too far beyond the child's existing repertoire of discriminated
rosponding. In addition, coercive procedures may be employed in
attempting to generate correct performance. Umder these conditions; it
1S 1ikely that the instructional situation will acquire aversive
properties and set the occasion fecr escape and avoidance responding.

(cf. Skinner, 1953; Azrin and Holz; 1966):

Instructiomml Technology
Extensive research efforts have focused on the development of an
effective teaching technology. Within this body of research,
fundamentai discrimination learning has received considerable emphasis.
Extending the "errorless learning" investigations of Terrace (1966) to
retarded children, Sidman and Stoddard (1966) trained a discrimimation
""""" In the early stages of stimulus
presentation, the ellipses were narrow and easily distinguished from the
circle. AsS the training program proceeded; the graduated series of
presented ellipses were closer approximations to the circle. Touchette

(1968) also applied an errorless ‘raining format to simple visual

discrimination problems with severely retarded adolescents: The
combined results of these investigations demonstrated that gradual
stimulus fading procedures could establish discriminated responding with
minimal errors, and stimulus control could be shifted or reversed in a
similar manner. Both investigations provide some evidence in support of
Terrace's earlier observation that errors produce more errors. That 1s,

unreinforced responses to S- often resulted in subsequent multiple

o ; ;;



However, the reports of collateral behavior were subjective observations
Further support for the effectiveness of stimulus fading procedures

has been provided by Koegel and Rincover (1976), Rincover (1978), and
Schreibman (1975). These investigations provide evidencc indicating that
autistic children acquire visual discriminations more effectively with
distinctive feature or within-stimulus prompting and fading rather than

with extra-stimulus cue-fading procedures. This work was motivated by
evidence suggesting that autistic éﬁiidi‘éﬁ are particularly affected by
isolated non-relevant element of a stimulus complex réthér than other
relevant stimulus components (Lovaas, Koegel, échreibién, arid Rehm,
1971; cf. Lovaas, Koegel, and Schreibman, 1979). The data indicate that
within-stimulus and distinctive feature prompt-fading procedures provide
an effective strategy to overcome stimulus overselectivity in teaching
certain types of discriminations. These procedures are highly
consistent and sinilar to the errorless-learning stimulus fading
procedures aééé;iﬁéa by Sidman and Stoddard (1966), Terrace (1966); and
Touchette (19683

Although personaiized systems of instruction and teaching machines
had been popularized in the past two decades (Holland, 1960; Keller,
1968; Skinner; 1968); the utility of this technology has not been
successfully demonstrated with severely disturbed childrem In =

compari son between teacher delivered and automated instruction with
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and Lovaas (1978) demonstrated better acquisition and performance with
the teacher. However, a potentially significant procedural difference
in the two conditions existed in that training trials presented by the
behavior. Similar response requirements and contingencies were not

employed with the automated instruction for which trial presentations

were paced: In the current study, this methodological prodblem was

addressed by employing a standard temporal pacing of trials in both
conditionss As previously noted, there 1s some evidence to suggest that

paced instructions may be an effective teaching alternative with task

avoidant children (Plummer et al., 1977).

In anothér recent investigation, Richmond (in press) compared
automated and human instruction with developmentally retarded
preschoolers on a visual discrimination task. This task employed an
errorless learning format in which S~ gradually fﬁé?ééééa in size until
equivalent in size to S+, although &ifféréﬁf in form. . Richmond reports
an overall group difference in which human delivered instruction was
superior. Again, however, the instructiomal interactions were dﬁiéé
different between conditions with the teacher employing verbal
instruction and physical prompts; Contrary to these previous findings,
Thorkildsen (1981) provides a preliminary report on comparisons between
automated and teacher instruction with moderately and severely retarded
children and severely retarded adults. The instructional tasks consist
of functional daily 1iving skills, e.g., time-telling and identification
of coins. The automated instruction format employs a microcomputer
operated videodisc interface which utilizes complex audio-visual

displays in the program sequences. Thorkildsen reports that there were
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no significant differences between the teacher delivered and computer
operated methods:

Purpose of €urrent Study

The purpose of tﬁi;é investigation is to assess task performance and
collateral behaviors exhibited by severely disturbed chiidren in two
instructional conditions: teacher-delivered versus computer-delivered
instruction. In both conditions; the instructional task was a basic
discrimiration learning task that becomes progressively more difficult,
which 1s analagous to educational tasks in general. Although the
training stimuli, teaching procedures, and performarice contingencles
were highly similar there are inherent differences that form the basis
of the comparison. The presence of a teacher is associated with the
child's past experience with teachers and other adults, and is likely to
have differential discrimimative properties for child behavior: In

can function as a reinforcer for child behavior.

& significant component of this investigaticn is the assessment of
compliance that wa= separately conducte” and analyzed in relation to the
behavior ana performance measures in the two conditions. By defindtion,
adul t-delivered instructions and demands have poor stimulus control over
the requested behavior of noncompliant or oppositional children.
Fowever; it is not known whether the avoldance or escape from adult
demands is a fuuction of the adult or the demand. The between condition
comparison by pretest measures of compliance will provide some
corretational information concerning these relationships

This investigation is also concerned with the role of diagnostic



classifications and developmental measures in the prediction of
performance and behavior in the two conditions: Such relationships may
assist in matching children to the appropriate instructional technology

in the provision of educational servicess




METHOD
Subjects
The subjects were 17 children, ages 4 years, 7 months to 14 years,
& months (mean age = 8 years; 2 months) who were enroiled at the
Children's Unit for Treatment and Evaluation Subsequent to human
subjects review; informed consent was obtained from the parents of all

their behavior and learning problems. As 1s typically the case in
special settings that serve this populatiof; these children represent a
variety of diagrostic disorders and a range of functional levels.

Four diagnostic categories are represented in this sample: 6
children diagnosed as autistic, 5 as emotionally disturbed, 4 as
neurologically impaired with significant emotioral disturbance and 2 as
psychotic. These diagnoses were obtained from the children's files, and

determination of diagnoses was made prior to their participation

this study:. These measures were obtained from administrations of the

Unit professional staff administered these assessments as part of the
periodic evaluation of the children All testing took place within

three months of the children's participation in this investigation.
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Three of the measures employed are the Vineland Social Quotient (YSQ),
the Vineland Age Equivalent (VAE) and the PPVT-R Age Equivalent. The
fourth measure was derived from the PPVT-R Standard Score Equivalents

and is reported as subgroups of high (SSE > 70), medium (70 > SSE > 40)
and low (SSE < 40); These subgroups were formed as a function of the

limits of the standardization of the PPVT-R which subsequently prevents
treating this measure as a continuous variable. Table 1 presents these

diagnostic classifications and developmental measures for all subjects.

e
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This investigation took -place at the Children's Unit for Treatment

e

““and Evaluation, located in the Department of Psychology at The State

University of New York at Binghamton. The Children's Unit for Treatment
by the New York State Special Education Department,

In one condition, an Apple II microcomputer was used for stimulus
generation and presentation, response recording and timing and data
summarization. The visual stimuli were presented to the subjects on a
SONY Trinitron 12 inch color television seti The television is enclosed
in a plywood case and the screen is faced by a two key plexiglass
response panel which divides the television sereen down the vertical
midline; A Gerbrands M&M dispenser (Model Q52260) directly adjoins the
response apparatus and is also adjoined by a speaker box operated by a
Digi-Talker Micromouth speech synthesizer interface.

This response apparatus is located in a small (1.5 x 3 m.) sound
attenuated experimental room, illuminated by two fluorescent bulbs (15

w.). This experimental room adjoins a control room containing the
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microcomputer and vidotape recording equipment. An identical
experimental room provided the location for the teacher delivered
instructional conditon. Ths room was equipped wth a child-sized desk
with a portable lecturn sécﬁreiy fastened to the surface of the desk.
The space between the desk top and slanted surface of the lecturn
provided a location for stimulus materials and tangible reinforcers,

data form for recording-child performance. & plastic container attached

e

e

to the side of the lecturn served as the receptacle for the delivery of

the tangible reinforcers. The design of this structure allowed the

teacher to have easy access to the instructiomal materials while
obstructing the child's access.

In both conditions, taller children sat in a chair of standard
height without armrests while shorter children sat in an elevated chair
with armrests. These different height chairs allowed for the
presentation of the task at eye-level in reference to a normal sitting

position Each child used the same chair in both comditions

Pretes: Compliance Observationzl Measures

Within two weeks prior to each child's participation in the
experimental conditions, each child was observed for a minimum of three
10-mimute samples while engaged in their regularly scheduled
instructional activities. During these observations, an independent
observer recorded compliance to task directions anrd compliance to
behavior management directions according to the following criteria:

Compliance to task directions -

A task direction consists of an instructional statement to
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perform a task response. If the child initiates the task

response within 3 seconds; compliance 1s scored regardless of
response accuracy:s If the child does not initiate the task
response within 3 seconds or engages in alternative behavior
requiring physical or verbal redirection, noncompliance to
task direction is scored. If the task direction is restated
or & physical prompt is delivered prior to 3 seconds elapsing,

‘the preceding task direction is cancelled, i.e., neither

compliance nor noncompliance is scored for that directiom

Compliance to behavior mamagement directions -

Behavior management directions consist of instructions to
e’nga_gé in motor behavior, posturing and attending that are
considered elements of the teaching situation, but are not
part of the actual task performance, eg, "Sit down", "Look
at me";, etc. The same criteria as described for coupliance to
task directions is employed with this class of directions with
f,hé exception of response accuracy, which 1s essentially
synonymous to compliance in reference to behavior mangement
directions.

Additional samples were collected in order to obtaln a mindmum of 10

- pecurrences of each type direction.

Reliability training was conducted over a six week period|with
elght undergraduate research assistants who served as observers
Rotating assignments to observer pairs were employed to reduce problems
with observer drift. Reliability training occurred under identical
conditions to the collection of pretest data. At the end of this -

period, seven of the eight observers had reached a training criteria of
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child had at least one reliability check. Assignment to pairs for
reliability checks was rotated. The mean reliability on compliance to
task directions is 87§ with a range of 0-1008. Removal of thé/ibﬁ
frequency sample with 0% agreement provides a range of T3% =/i663 for
the remaining subjectss The mean reliability on compliance ‘to behavior
directions is 85% with a range of 0 - 100%. Again, the removal of the
low frequency sample with 0% ééiééﬁéﬁf provides a considerably improved
range of 64 to 100%: Table 2 provides the obtained pretest éﬁﬁﬁiiéﬁéé,
measures for each subject. €ompliance to task ai;éééiaﬁé has a mean of
92% with a range of 63 - 100%. Compliance to behavior management

directions has a mean of 73% with a range of 40 - 100%.

Teacher Ratings on Noncompliance
Teacher ratings on noncompliance to task directions and
noncompliance to behavior management directions were collected to serve

tianipulations and to comzare with the observational compliance measures.
The profeéssional staff of the Children's Unit served as raters: The
classroom teachers responsible for supervising the educational program

for each child served as the primary raters for the childrem Assistant

teachers who also had considerable direct contact with the children

served as reliability raters. The participation of these raters was

voluntary. Instructions in completing the rating scales were explicit



"""" ( See Appendix for a copy of the
rating form used.) For each of the two types of noncompliance, the
rating forms employed a scale of 1 (almost never) to 7 (almost always).
A correlation matrix of the ratings of the two types of noncompliance by
the two sets of raters is presenteu in Table 3: The correlation
ébéfi‘iéiéﬁfé on each type of noncompliance by set of ;EEEFB provide
measures of reliability: For noncompliance to task directions; r=:78
(p<:01); For noncompliance to behavior directions, r=.68 (b"<.’01§.

5
These reliabiliity estimates reflect a moderate level of concordance
between raters: Correlations within raters and between noncompliance
categories are .90 for bf‘iﬁéf‘ii‘étéié and ;84 for reliability raters.

This high correlation between noncompliance categories will be addressed

subject are presented in Table 2 along with the observational compliance

measures,

Experimental Design
A1l subjects participated in both experimental comdtions:
Condition & - Teacher Delivered Instruction
Condition B - Computer Delivered Instruction
Subjects were given the same task in both conditions: The .computer was °
programmed to present visual and auditory stimuiil in a manner similar to

Subjects were nonsystematically assigned sequential numbers determining
their order of participation. 0dd number subjects had odd number
sessions in Condition A, and even numbered subjects had even numbered

sessions in Condition A. Subjects participated in 2 to 6 sessions per



day, wth a minimum interval of 15 minutes between sessions. Criteria

discrimination task in which S+ is a 6 sq. cm., figure and S- progressed
through 8 stages of closer approximations to S+. An errorless learning

format (Terrace, 1966; Sidman and Stoddard, 1966) was employed with

intrastimulus fading procedures (Koegel and Rincover, 1976; Rincover,
1978; Schreibman; 1975). Four different randomized sequences for the
left or right position presentation of S+ were predetermined and
subjects were rotated through these sequences according to the following
criteria: no twe consecutive sessions within or between conditidﬁs
employed the same randomization Sequence. The exception to these
ieft/right sequences was a position preference algorithm: 1f the child
made seven consecutive responses to one position, S+ was presented in
the other position until a correct response was made. For Stage 1
presentations, S+ alone was presented. At Stage 2, S- was a 6 cm.
vertical line. At Stage 3, 5- was a 6 cm. vertical bar. For Stages !
through 7, = was a progressively wider rectangular shape: At Stage 8,
the horizontal dimension of S= was 4 mm. less than S+. (See Appendix
for peproductions of the stimull presented:) In the teacher condition,
‘stimuli were presented on cards the size of the response k’"s ia the

computer condition. During Stii:iiiijé presentation, the teachers

vy
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contact of a response in the computer comditiom
During a session, 10 consecutive correct responses on the current
stage was the criterion for advancing to the next stage. Three

consecutive errors in a session was the criterion for moving back to the

previous stage. Failure to respond trials were not equivalent to
incorrect response trials and were not evaluated as part of a
consecutive response sequence: Therefore, failure to respond trials
were not included in the criteria for changes in stage or reinforcement
schedule. There were 40 trials per session Each trial lasted 20 sec.
and had three component parts. A 5 sec. warning intervai was initiated
by the statement "Ready". At the end of this interval, the verbal
direction "Please point" was delivered simul taneous to the onset of the
task stimulus presentation. Offset of stimulus presentation occurred
after a task response or a maximum of 5 sec. An intertrial interval of
10 sec. followed the 5 sec. maximum stimulus presentation interval.

A praise statement was delivered contingent upon each correct
response. (The computer was programmed to variably Select one of six

praise statements, eg., "That

followed by a negative feedback statement, "No, try again". A small
food reward was dispensed for correct responses according to tﬁé
schedule of correct respondng and stage of stimulus bi‘éééhté»ﬁibh
reward. Carob chips were used for two subjects with dietary
restrictions. Criteria for termination of sessions were 10 consecutive
correct responses at Stage 8 in both conditions or the ’cdﬁp’i?tio'n of 10

sessions in each condition.



Procedural Consistency Between Conditions

contingencies were simply a matter of programming. In the teacher
condition, procedural accuracy was a more salient concern. Eight
advanced undergraduate research assistants served as teachers in the
teacher condition All had been previously enrolled in an undergraduate
psychbiégy practicum coursé which included the implementation of
systematic terching programs with severely disturbed children. In order
to minimize the potential effects of individual differences im the
teachers, the following two strategies were employed: 1) teacher
assignments in the teacher condition were rotated such that children
were not assiigned to the same teacher for two ééﬁgééiiiﬁé sessions and

maximum variabilty in teacher assignments was attempted within the
constraints of the availability of the teachers; and 2) in addition to
facilitate accurate and consistent implementation. Four sets of
performance record sheets which corresponded to the four sets of
predetermined left/right position sequences were produced. In addition
to these visual cues for the position in which 5+ was to be presented,
these performance record forms provided matrices for tracking

sequences of responses to the right or left position and scheduled
delivery of reinforcement. (See Appendix for example of performance
record form:) The teachers also wore a miniature ear phone connected to

an audioc cassette tape player which provided prompts for the position of

1_7? 20



S+ presentation and for the pacing of the trials.

After the completion of the study; several measures were collected
to assess the accuracy of the ir "ementation of the instructiomal
procedures in the teacher condition, i.e;; procedural reliability

(Pétéi§6ﬁ; Homer; and Wonderlich, 1982). First, an independent observer
viewed videotapes of a random selection of one sesson conducted by each
of the eight teachers. This observer scored the accuracy of the
children's responses in these sessions. Out of 320 total trials; one
disagreement was recorded providing a reliability measure of 99.7%.
Another iﬁdébéiﬁdéﬁt observer reviewed the performance record forms for ,;__;w.f;

all 119 sessions conducted in the teacher condition. This review was

changes, or a reliability estimate of 94.8%. See Table 5 for a detailed
presentation of theése errors.

Prior to running subjects in the computer condition, multiple
testing sessions were conducted to calibrate the timing of the component
intervals of trial presentation and to validate the accurate

Procedural Adaptation Training

in order to establish the component skilis that are prerequisite to
procedural adaptation training in both conditions. This consisted of
presentations of S+ as a white surface area defined in size by the
dimensions of S+ (6 cim. 8q.) and S- as a charcoal gray surface defined

in size by the dimension of a response panel key. Trials adhered to the



same procedural specifications as the instructional task, with one

exception. This procedural difference was the use of faded manual
guidance to train the pointing response if the child was not exhibiting

treat contingent on correct responses was employed during this
procedural adaptation training. The completion criteria for this pre-
szperimental phase was 10 consecutive independent correct responses
Two children did not reach this criterion level within 5 sessions in
this phase and were not included in the study. The seventeen children

for whom data is reported did meet this criteria,

Measures From Experimental Conditions
Performance

The following measures of task performance were collected: percent
correct, attempts correct, difficulty level, percent incorrect and no
Eespbnse (see Table 6 for descriptions of these measures): Since the
criteria for advancement through the stages of the task were independent
between céﬁ&iiibhé; it was necessary to develop a measure that accounted
for accuracy of performance and stage of difficulty while reflecting the
rate of progress through the task sequence. The General Performance
children and between conditions. See Figure 1 for the formula for the
calculation of the GPL This Formula takes into account the number of
trials and percent correct at sach stage of the task wkile weighting
these components by the stage nuﬁsgr; i.e., the level of difficulty.
The subsequent values for each stage are summed and then divided by the

total number of sessions, since this could vary from 3 to 10 sessions.



Collateral Behavior

A1l experimental sessions were videotaped: In the teacher
condition, the audiotapes used to pace the presentation of the task were
dubbed on to the videotape recordings of the sessions. The overlay of
these audiotapes provided signals for each of the four 5 sec. comi ponents
of a trial which were then used for continuous 5 sec. interval
observational data collection In the computer condition, the
programmed "Ready" and "Please point" statements signallad the beginning
generated two brief beeping tone sequences to signal the beginnming of
the third and fourth intervals of a trial. These besping tomes were
dubbed on to the videotape recordings of the sessions. In this manner;
the videotapes of the computer condition sessions were similarly
designed for continuous 5 sec. interval observatioml data collecton
(Gelfand and Hartmann, 1975).

The following categories of child collateral behavior were scored:
disruptive behavior; out of seat and self-stimulation (see Table 7 for
operatioml definitions). In addition to these child behaviors,
observational data were also collected on the occurrence of redirective
behavior on the part of the teacher or monitoring adult. In both
experimental conditions; the children were given considerable freedom to

do as they pleased without adult intervention or redirection However,

two major factors provided the criteria for the necessity to redirect a

child's behavior: 1) the safety of the child and-é) interference with
the presentation of the instructional task. Redirection consisted of

verbal instruction and, if necessary, physically guiding the child to \



sit down in the designated chair: Examples of behavior requiring

redirection due to safety included leaving the room, pulling on heavy
fixtures and climbing precariously on furnitire or fixtures. Examples
of behavior reguiring redirection as a functon of interfering with task
presentation included attempts to manipulate the task stimulus materials
and the analogy in the computer condition of attempting to manipulate
the wiring in the rear of the plywood case (which also overlapped with
safety concerns). In the teacher condition, the primary agent of
redirection was the tezcher. Although an adult was not present in the
room with the child in the computer conditionm, the children were
continuously monitored via closed circuit television and a one-way
window: A session supervisor would enter the experimental room to
redirect the child according to the above criteria:

Observational data were collected on a keypad interfaced with an
IMSAI 8080 microcomputer, with data stored on minidisks upon completion
of scoring each sessiom The keypad was set up such that four keys on
the lefthand panel coded type of interval and four keys on the righthand
panel coded the occurrence of specific target behaviors. Therefore,

observers would enter type of interval as each new interval was
signalled ofi the videotape and a subsequent entry of the occurrence of a
target behavior would be scored in that interval. Two complete scorings
of the tapes took place. On the first round of scoring, three observers
scored out of seat, disruptive behavior and redirectiom On the second
round of scoring, five observers participated in the scoring of self-
stimulation and the rescoring of disruptive behavior; Disruptive
behavior was rescored as a function of the problematic level of

reliability obtalriéd on several children on the first round of scoring.
. ‘::,.';’/‘
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Modifications in the operatiomal definition for disruptive behavior and
a lengthier training period preceded the second round of scoring. a1
reported measures of disruptive behavior are from this second round of

scoring.

Assessment of Reliability

Three methiods were used to evaluate the reliability of the
ohservational data. The first method will be referred to as direct
interval reliability, in which agreements and disagreements are based on
coipari sons between the directly corresponding intervals from two
independent observations of the same sessiom The calculatioml formula
for direct iaterval reliability is the number of agreements of
cocurrence divided by the sum of the agreements plus disagreements:
moderate frequency data:

The second method for assessing reliability will be referred to as
adjacent interval reliabiiity. This method is a var
interval reliability in that each interval of recorded occurrences of
the primary observer 15 compared with the directly corresponding
inteérval of the reliability observer., In addition, the intervals in the
primary record are also compared with tke intervals that immediately
precede and immediately follow the directly corresponding interval in
the reljability reccrd; The presence of a scored occurrence in any of
these three intervals constitutes an agreement and the absence
constitutes a disagreement. In addition, the reliability record is
further reviewed for any additiomsl scored occurrences that had not yet

been accounted for in the previous step. These occurrences constitute
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additional disagreements: The same calculatiorsl formula as used with
the direct interval reliability is then éﬁﬁiié&»EB this determimation of
agreements and disagreements, This more liberal reliability estimate
was designed to assess the extent of disagreement on the direct interval
reliabiiity that could be accounted for by reaction time differences im
the entry of interval change-overs and target behaviors on the keypad
system, as well as differential discriminations of response carry-over
between two intervals. However, when this form of reliability is viewed

alone, it has the potential for considerabe distortions leading to
inflated estimates of the level of agreement. An example of the extreme
_ case would entail a primary record in which an occurrence is scored in
every alternate interval and a reliabiity record in which an occurrence
is scored in every interval. This will produce an acjacent interval
reliability estimate of 100% which extremely misrepresents the
proportion of intervals scored in the two records;, 50 and 100%
respectively. Therefore, a third method of reliability assessment was
employed to provide further information on the interpretation of the
adjacent interval reliability: This method 18 called session totals and
simply consists of dividing the number of scored oscurrence intervals in
the lower frequency sample by the number of occuriences scored in the
higher frequency sample; High levels of agreemen on this form of
reliablity reduce the probability of artifactual inflation of high
ieveis of agreement on the adjacent interval reliability measure
graduate students (including the project supervisor) and a paid
technician. After reaching a training criteria at the 80% level on

direct reliability for a subset of tralning tapes, the three observers
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were assigned to two pairs: A # B and 2 + C. Two graduate students who
were not associated with this study made random assigmnments of sessions
for these observer pairs with a scheduled overlap of 33% of the total
sessions. All observers were assigned sessions in both conditions and
were blind as to which assigned sessions constituted reliability

comparisons; For each of three forms of reliability assessment, Table 8
presents the overall total reliability measures for out of seat and
redirection by condition. The total number of sessions and intervals
observed in each condition are also ﬁféééﬁtéa.m:ﬁdr the direct interval
and adjacent interval relfability calculations, Table 8 also presents

' the sum total of agreements plus disagreements of occurrence. For the
calculation of the overall reliability on the sessions totals measure,

the sum of the individual session totals Por observer A constitutes one

observers B and C constitute the other term:. All measures of direct
reliability are within an acceptable range with respect to the relative
frequency of occurrence. A comparison of the three forms of reliability
suggests that a notable proportion of the disagreements refiscted in the
direct reliability measures are accounted for by issues pertaining to
immediate interval of occurrences This is particularly striking on the
measures for redirectiomn With an overall proportion of less than 3%
occurrence in the teacher condition, the reliability estimate increases
from 76% direct reliability to B87% adjacent interval, with session
totals reilabiiity of 918, With an overall proportion of less than 1%

redirection increases from 77% direct reliability to 95% adjacent

interval with a session totals reliability of 90%. See Tables &, C and




pair.

The five observers on the second round of scoring were
undergraduate research assistants: Reliability training continued over
a period of seven weeks with a criteria of 70% on direct interval
retiability and 80% on adjacent interval reliability for a subset of
ti‘éiﬁiiié tapess A1l observers were assigned to score sessions from both
conditions and pairings for reliability observations were rotated. A
40% overlap for reliability observations was assigned with the observers
remaining blind as to which assigned sessions comstituted reliability
. samples. For each of the three forms of reliability assessment, Table 9
presents the overall total reliability measures by condition for
disruptive behavior and self-stimulation. This data is presented in the

same format as used in Table 8. The total number of sessions for one

‘behavior in a condition varies slightly from the number of sessions on

the other behavior: This is a function of rescoring all sessions for
retraining.

Comparisons of the different forms of reliability produce trends
that are similar to those &iééﬁégé& for Tabie 8. This isjﬁaftiéuléfi?
important in viewing the rellability estimates for self-stimulation in
the computer condition: With less than 13% of the intervals in these
samples having occurrences of self-stimulation scored, the reliability
estimate increases from 66% for direct interval to 85% for adjacent
interval with B4$ agreement on session totals, Based on the previous

discussion of these comparisons, it is argued that this data on self-

-




stimulation 48 acceptably reliable at a level that is comparable to the

other behaviors and conditions. For a molecular presentation of

peliabilities by observer and by subject; refer to Tables B; E and F
respectively, in the Appendix. From each pair of reliability
observations, one observation was randomly selected for summation and

analyses of data.




RESULTS

Analysis by Counterbalance Sequence

Although the sequence of experimental sessions for each subject
al ternated between the computer and teacher conditions, each subject
participated in one of two sequences of participation, i.e.; first
experimental session with the computer or with the teacher. Subjects
were nonsystematically assigned to one of the two sequences with 9
subjects receiving their first session with the teacher (Sequence 1) and
8 subjects receiving their Pirst session with the computer (Sequence 2).
In order to assess for possible effects on performance by sequerce, an

significant; F(1,15) = 2.57; p = :13. The preceding counterbalance
sequence analysis was conducted to assess for a possible directional
generalization effect on performance between conditions, A similar

analagous conceptual basis exists for this type of effect on deviant

behavior.

Differences Between Conditions on Within Subject Dependent Measures
subject dependent measures, t-tests on the difference scores from paired
observations were conducted (see Table 10). The difference scores for

each subject were calculated by subtracting the overall obtaiped value
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in the computer condition from the overall obtained value in the teacher
condition: No significant differences between the teacher and computer
condition were found on five of the six performance measures, including
the General Performance Index (GPI), which takes into account the number
of trials and percent correct at each stage addressed. A marginal
difference on the difficulty level was detected with & mean of 5.13 in
the teacher condition and 4.55 in the computer comdition, t(16) = 1.40,
p<.10. However, a comparison of this result with the nonsignificant
difference on the GPI would suggest that subjects may have had a

tendency to advance through the earlier stages of the instructional

e computer; but that

program more rapldly with the teacher than with
the performance difference across subjects dropped out at the higher
Stages which are more heavily weighted in the caleulation of -the GPL
Therefore, the overall results of these analyses on the performance
measures demonstrate that the subjects as a group performed equivalently
on the instructional task, whether delivered by the teacher or by the

computer.

than the computer condition, t(16)=1.80, p<.05. Comparisons on the

measures of the component behaviors of the Total Deviance Scores (TDS)
indicate a marginally significant difference in thé same &iréetioﬁ on
disruptive behavior, t(16)=1.41, p<.10, and no significant differences
on out of seat and self-stimulatory behavior. However; the difference
scores on out of seat and 5éif-§€iﬁﬁi&€6?§ behavior ﬁéié also in the

direction of greater proportions of occurrence in the teacher condition



condition and a mean of 0.44 in the computer condition, t(16)=3.
p<:005: These measures indicate that about five times as many

in the teacher condition in comparison to the computer condition
Assessment of Effects by Teacher
In order to assess whether any systematic relationships developed
between subject pérfbiﬁéhgé and assignment to teachers, a correlational
_ ] : ' < L
analysis was conducted on teacher assignment by subject, percent correct

and difficulty level for all 119 sessions in the teacher ébhdhfibh (see

' Table 11). The results of this analysis suggest that there were no

significant relationships between teacher assignment and subject
performance, Percent correct and difficulty level are positively
correlated (r=.26, p<.05), but these measures are unrelated to teacher

assignmment.

Interrelationships Between Dependent Measures

for the téééﬁé? and computer Eaﬁaitiaﬁ§ respectively. With the exception
of GPI and TDS; the measures used in the calculation of these
correlations are based on cumulative total proportions across sessions
for each subject. These matrices portray relationships between the
dependent variables within each condition as well as providing the
opporturnity to inspect possible differences in these relationships
betwcen conditions.

Corrélations between the GPI and tie unidimensicmal performance
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measures are substantial and significant on all measures in both
conditions with the exception of difficulty level 4in the teacher

rapid advancement through the early éi:age;:g in the teacher condition,
which would be less heavily weighted than performance at the higher
correlations provides further vaiidity for the GPI as a multidimensiomt -
measure of performance on this task:i The corretations between the TDS
and the component behaviors show strong and similar relationships with
both out of seat and disruptive behavior in both conditions: However,
the measures of self-stimulatory behavior do not correlate with the TDS
in either condition. This does not negate the importance of self-
stifulation as a component of TDS in that this lack of correlation 1s
probably a function of the extremely low rates of self-stimulation for

many of the subjects, regardless of their rates of out of seat or

correlated (r=.56, p<.05) with TDS in the teacher condition, but more
modestly correlated with TDS in the computer condition (r=:30; m.s:):

However;,; redirection is significantly correlated with disruptive
behavior (r=#3, p<.01) in the computer condition

In comparing the relationship between performance and collateral
behavior measures; TDS exhibits a substantial inverse relationship with
relationship in the computer condition (r=.40, ms.). The proportion
of no response trials is positively correlated with TDS in the teacher
(r=.68, p<.01) and the computer conditions (r=.b3, p<.10). The overall




unidimensional performance measures does suggest that the TDS is

measuring behavior that is counterproductive to good performance:
However; this inverse relationship is more cleariy evident ir the
teacher condition, but only suggestive in the computer @ﬁ&itiiﬁﬁ;

In reviewing the correlations between the component measures of 'YDS
and the performance measures, disruptive behavior demonstrates a
relatively consistent moderate inverse relationship with GPI and percent
correct in both conditions (.42 < r < .51). However, disruptive
behavior does not appear to be related to accuracy of responding in the
teacher condition as measured by attempts correct (r=-.02) and percent

(rn.s.) on the proportion of percent incorrect trials. Measures of
disruptive behavior also demonstrate a strong relationship with the
proportion of no response trials in the teacher condition (r=:88,
p<.001), while only exhibiting a moderate correlation with no response
trials in the computer condition (r=s:i7, p<:10)s The correlations with
disruptive behavior indicate a similar inverse relationship with overzll
performance in both conditions as measured by GPI and percent correct.
However, the comparison of the patterns of correlations suggest that
different aspects of performance are contributing to this inverse
reiationship. In the computer condition, disruptive behavior seems to
be more strongly related to response accuracy, while in the teacher
condition, the detrimental relationship between disruptive behavior and
overall p’éif’oﬁiah’cé 15 more strongly related to no response trials

The correlations with the perforhance 'seasures and out of Seat are

highly similar in both conditions. The stronigest apparent relationship



r=:44 (p<:10) in the teacher condition and r=.d3 (p<.10) in the computer
conditiom The out of seat measures are not related to the response
accuracy measures of attempts correct and percent inmeorrect in either
condition (-.14 < r <.12), but the correlations with GPI and percent
correct suggest a weak inverse relationship (=37 < r < -:29; nesa)s
Again, the relationship between no response trials and out of seat may
account for this possible detrimental relationship with overall
performarice. In examining the correlations between self-stimulation and
performance, a striking contrast is present between conditions. The
response accuracy measures of percent incorrect and attempts correct are
teacher condition with r=.68 and -.66 (p<.01) respectively. Overall
percent corréct trials are also significantly inversely related to self- -
stimulation in the teacher condition (r=-.A8, p<.05). This negative
relationship between performance and self-stimulation is not

the computer condition with r ranging from =,20 to .17. In additiom
the teacher condition contains a strong inverse relationship between

self-stimulation and overall difficulty level (rs:T1; p<:01): This

result suggests that the children who exhibited the higher levels of
self-stifulation moved more slowly through the Stages of the task in the

teacher condition; This relationship is not clearly demonstrated in the
computer condition with rs-.31, ms. In both conditions; the
correlations between the no response trials and self-stimulation are
near zero. Despite this evidence that the rate of self-stimulation has

a demonstrable negative relationship with response accuracy in the

Wi
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teacher conditiof, but not in the computer condition, the relationship
between self-stimulation and GPI exhibits a modest nonsignificant
relationshp with r==.34 with the teacher and r==.28 with the computer:
However, this does not negate the significant relationships with
response accuracy in the teacher condition. Given the relatively low
rates of self-stimulation for many of the subjects, several of the
children who performed poorly, &g, low GPI, may not have exhibited a
substantial amount of self-stimulation, but may have exhibited higher
levels of disruptive behavior.

Despite the relatively low proportion of intervals i‘ﬁ which
redirection occurred (particularly in the computer condition), this
measure demonstrated substantial relationships with the performance
measures in both conditions; The amount of redirection in the teacher
condition 18 inversely related to GPI, percent Correct, attempts correct
and mean difficulty level with r ranging from -.45 (p<.10) to -.68
(p<.01). Redirection is also positively correlated with the proportion
of incorrect responses and no response trials in the teacher condition
(r=.51 and .47 respectively, p<.05). Redirection in the computer
condition also shows substantial inverse relationships with GPI, percent

correct, attempts correct and difficulty level with r ranging from -:63

to =.72 (p<.01). Positive correlations of r=.65 (p<.01) with percent
_ incorrect and a more modest r=:39 (ms:) with percent of no response
trials also exist in the computer condition; Overall, these results
suggest that children who ergaged in higher rates of the criterion
behaviors for being redirected performed poorly in both conditions,

teacher condition.



Regression Analyses on General Performance Index and Total Deviance Scores

The previously presented results indicate that there is 1o
significant difference between conditions on performance for these
subjects; However, Table 10 and Figure 2 demonstrate that thepe is
considerable variability across subjects on their performarice both
r'ithin and between conditions. Therefore, an important part of this
investigation is an attempt to identify those subject characteristics
which correlate with performance within each condition as well as to
discriminate between those subjects who perform better in one carﬁiti’on
than the other. In the area of maladaptive behavior, a significant
difference between conditions was found with the teacher condition

producing higher TDS than the computer condition. Again, however,

the differences between conditions.
The dependent variables chosen for these regression analyses were:

1) the GPI in each condition and the GPI difference scores and 2) the

should reflect relative differences in performance between conditions

for each subject. Although identification of the child characteristics

considerations in mind: 1) conceptually, the component behaviors of the
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TDS are considered as maladaptive, 2) the previously presented
correlational analyses provide some empirical support for the
interrelationship between the two more prevalently observed categories
of deviant behavior, out of Seat and disruptive behavior; 3) the
previous analyses also provide some support for the counterproductive
relationship with performance although this relationship is complex and
varies between corditions, and 4) given the restricted size of this
sample, the TDS may provide the opportunity to identify a more
generalized model for the prediction of deviant behavior under these
conditions.

The predictor variables employed in these regression analyses fall into
three major subgroups: 1) diagnostic classification, 2) developmental
measures, and 3} compliance measures. These measures were previously discussed

and dependent variables employed in the regression apalyses
The following regression analyses were conducted using the maximum

R-squared improvement technique, a variation on stepwise multiple
regression (SAS Institute Inc., 1979). These analyses were conducted in
an attempt to identify the critical variables for the prediction of
effects. However, an attempt is also made to present models that have
conceptual integrity, therefore, not reporting some models with
significant high R-squared values defined by complex interactions with
many variables. Such models lose their predictive validity by i.ﬁéi‘ééééd
potential for spurious results or overestimation of the derived R-
squzred values (Tatsuoka, 1969).

Table 14 presents the resiults of the multiple regression analyses



on the GPI in both conditions ard the GPI difference scores. The best
one variable model in the teacher condition contains the Vineland Age
Equivalent (VAE) scores and accounts for ﬁéi of the variance in GPI (p <
condition 18 also VAE with r—squared = .42 (p<.005). The best four
variable model in the teacher condition again contains a positive
welghting on VAE along with negative weightings on the aiégnbstié

categories of neurologically impaired and psychotic and on another

categorical variable of medium range on the PPVT-R SSE. Therefore,
although there is a moderate positive correlation with VAE and GPI,
membership in the categories of psychotic, neurclogically impaired; or
ié&iﬁiﬁ range of PPVT-R QEéﬁaé;a scores predicts poorer performance in
the teacher condition. This model accounts for 63% of the variance in
GPI (p<.025). The best four variable model in the computer condition
contains positive weightings for VAE and the diagnostic category of
emotionally disturbed. This model also contains negative weightings for
the diagrostic category of neurologlcally impaired and for the Vineland
Social Quotient (VSQ). Therefore, in addition to the moderate
correlation with VAE, membership in the diagrostic category of
emotionally disturbed predicts better task performance with the computer
as measured by GPI. Having a diagrosis of neurologically impaired
predicts poorer performarce. In addition, the negative weighting on the
VSQ suggests a moderation of the relationship between GPI and VAE This
model accounts for 67% of the variance in GPI in the computer condition
(p<.01).

The ééi difference scores were calculated by subtracting the
computer GPI from the teacher GPI for each subject {i.e., Teacher GPI -

Computer GPI = GPI difference score); Therefore, the valence of the
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welghtings on the predictor variables in the regression models for the
difference scores indicate in which condition the variables predict
better relative performances In other words, a negative weighting on &
predictor suggests better relative performance with the computer while a
positive weighting suggests better relative performance with the
teacher. The best one variable model on the GPI difference scores

compliance to task directions (CT) with r—squared = .22 (p< 06):
variance, it suggests that children who have low CT scores perform
relatively better with the computer and children who have high CT scores
model for GPI difference scores contains megative welghtings for the
categorical variables of emotionally disturbed and medium range PPVT-R
standardized scores, It also contains a negative weighting on teacher
ratings of noncompliance to task directionms. The fourth variable in
this model is teacher ratings on noncompliance to behavior directions
and has a positive weighting. This model suggests that children
diagnosed as emotiomally disturbed, children scoring in the medium range
of standardized scores on the PPVT-R; and children who are rated as Eigh
on noncompiiance to teacher delivered task directions are all likely to

perform relatively better with the computer: However; children who are

Table 15 displays the resilts of the regression analyses on TDS in

- .
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for predicting TDS with the teacher employs VAE and accounts for 528 of
the variance (p<.005): The best three variable model for TDS in the
teacher condition contains negative weightings for chronological age
(CA), VAE, and membership in the high standard score range on the PPVT-
R. Therefore, oider children, higher VAE, and high PPVI-R standardized

scores predict less deviant behavior in the teacher condition. This

model accounts for almost 76% of the variance in TDS (p < .0005). The
best ore variable model for DS with the computer employs an imverse
relationship with teacher ratings on noncompliance to behavior

The best three variable model for predicting TDS in the computer
condition contalns Positive weightings on NRB and on medium range
standard scores on the PPVT-R while also providing a negative weighting

for VAE Ehis ﬁ6aéi accounts for 68% of the variance in TDS 4in the
computer condition (p<:005). The best four variable model For TDS with
the c’csmp’ﬁi:’e’r is also reported in that a number of differences from the
.three variable model are present. This model assigns negative weights
to emotionally disturbed and psychotic and positive weights to VSQ and
teacher ratings on noncompliance to task directions (NRT). Therefore,
emotionally disturbed and Séiéﬁéﬁé are predictive of lower TDS with ?Eé
computer while NRT plays a strong predictive role for TDS: Since VSQ
alone has a zero level correlation with TDS and a high GSFF.éiEEiSE with
emotionally disturbed é55677; 5(;615; VSQ may be serving as a suppressor
variable for the variance it shares with emotionally disturbed (cf.
Wiggins, 1973). oOverall, this four variable model ascounts for T0f of

In addition to the consideration of the calculation of the TDS
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difference scores (Teacher TDS - Computer TDS = TDS difference scores),
iﬁtéﬁﬁiétéﬁéﬁé of the following regression analyses also require
consideration of the previously demonstrated higher magnitude of IDS in
the teacher condition in comparison to the computer oonditiom
Therefore, the intercept terms in the regressions on the TDS difference
scores assume special importance in interpretation along with the
valence and magnitude of the regression weights and the raw score values
intercept term, it may require a combipation of several substantially
negative weighted factors to predict higher TDS in the computer than the
teacher. The best one variable model for the TDS difference scores
contains VAE with a negative weight, but only accounts for 20§ of the
variance (p < .01). The best four variable model for the TDS
difference scores has an inteércept value of 124 and contalns negative
welghtings for high range standard scores on the PPVI-R, CA, and the
sbservational measures on compliance to task directions This model also
impaired. This model accounts for 66% of the varience (p<.01) on these
difference scores and predicts that older children with high'éi:aii&ér;&
scores on the PPVT=R and high scores on compliance to task directions
are likely to exhibit more deviant behavior in the computer condition

than in the teacher conditiom Al though the amount of predictive power
added to the model by this variable is modest," the diagnostic category
of neurologically impaired has a positive weighting and is suggestive of

higher TDS with the teacher:

W
O |



DISCUSSION

The results of this investigation demonstrate that for a diverse
group of children with severe learning and behavior probleis, there 1is
no overall &ifféréﬁéé in task performance between computer-delivered and
teacher-delivered instruction on a progressively more difficult
discrimination task. This is contrary to previously reported results
which suggest that automated iﬁéﬁf-ﬁéiibﬁ is less effective than human
_ delivered instruction with similar Béﬁﬁiéiiéﬁi (Richmond; in press; and
Russo et ali; 1978); This é;?;éﬁi finding may be attributed to the
improvement in the similarity of the delivery of the imstructional task
- in this comparison: A major aspect of this improved similarity is the
use of a high quality speech synthesizer programmed to aéiiiéf verbal
instruction and verbal feedback in the computer condition. This element
that it may be crucial for equating the delivery of the instructiomal
task between conditions with this population Buzzers, flashing lights,
and dispensers alone may not be an equitable substitute for
"Ready....Please point....No, try égéiﬁ;;fﬁét is right." On the other
hand, this study also employed a ;éiiéii of constraints on the teachers'
delivery of the instructional task. Task presentation was rigidly

paced; no additiomal prompting of correct responses was allowed;
R S
physical contact was not allowed a8 a form of reinforcement; and



educational rationales for employlng some of these 6bﬁs£raiﬁ£§. In
addition; as experimental controls, the high degree of similarity
allowed for a better analysis of the stimulus functions of the presence
of the teacher in the instructionmal situatiom In this respect, the
variability in individual performances across children comes into play.
Despite the fact that there were no overall group differences, some
children clearly performed better with the teacher, while other children

clearly performed better with the computer. This raises the question of
whether these differences are merely error variance or whether certain
child characteristics can systematically account for these differences:
For the children who perform better with the teacher, a reasonmable
hypothesis from an operant learning paradigm is that the teacher
possesses relatively strong stimulus control for compiiance to task
directions: For children who perform better with the computer, a
parallel explanation is that the teacher not only possesses weak
presence of the teacher elicits avoidance responses.

The results of the regression analyses on the General Performance
Index difference scores do provide some support for these hypotheses

contains the pretest observatiomal measure of compliance to task
directions. This measure was designed to assess the degree of stimulus
control that the teacher possesses for compliance to task responses in
the day to day instructional setting. Out of the 15 measures of
prediction tested, this compliance measure produced the highest |
correlation and in the predicted direction, although it only accounts
for a marginal proportion of the variance in the GPI difference scores.
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The best four variable model for the prediction of the GPI difference
scores provides further evidence that compiiance and avoidance issues
are related to differences in Bé?féﬁﬁéﬁéé between vhe ééﬁﬁiiiéﬁi’ In
this model; teacher ratings on noncompliance to task directions are
correlated with the GPI difference scores in a manner that is consistent
with the observational compliance measures in the previous model.

Higher ratings on noncompliance to task directions are predictive of
better performance with the computer. However, it is more diffficult to
on noncompliance to behavior management directions. This difficulty
lies in the high correlation between the two teacher rating measures (r
= .90). If these two measures are tapping distinct types of

noncompliance and these types of noncompliance happen to be highly

diffferences. That is, children who are rated high on noncompliance to
behavior directives are more likely to perform better with the teacher,
while children who are rated high on noncompiiance to task directions
are more likely to perform better with the computer. However, given the
high correlation between these two ii6ii66iiii)’1iéiiéé measires, near zero
correlation between ratings of noncompliance to task and the GPI
difference scores; and the slightly higher although modest correlation
between ratings of norncompliance to behavior diréctivéé_&ﬁ& the GPI
difference scores, a reasomable statistical interpréiéfiaﬁ'ié that the
noncompliance to task measure is serving as a suppressor variable that
18 removing the variance it shares with noncompliance to behavior
directions in the prediction of the GPI difference scores (cf: Wiggins,
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1973): This is further supported by the larger absolute b value
(regression coefficient) assigned to the teacher ratings on
noncompliance to behavior directions (b = 25.23) than the absolute value
of b assigned to the teacher ratings on noncompliance to task directions

-22.52j. However, given the moderate lével of reliability on these

(b
measures of noncompliance, the generalizability of such subtle
 interaction effects is not highly probable.

The remaining variables in this model are the categorical measures
of medium range standard scores on the PPVI-R and having & diagnosis of

emotionally disturbed i.e., membership in either of these categories

predicts that emotionally disturbed children who have significant delays
in r-*ec*ep’i:i.ve language (PPVT-R standard score of greater than 40 but less
than 70) are likely to perform much better with the computer. Again, it
nust be emphasized that multipie regression analyses conducted of &
relatively small sample and testing a relatively large number of
possible predictor variables are merely éiﬁidﬁét6i§ if nature, Given
the heterogenelty of the population, these analyses were conducted to
tease out combinations of variables that may be important in predicting
variations and differences in performance and behavior with respect to
thééé‘iﬁéfiﬁéfibhﬁi-cdhaifibm& Eﬁbﬁiﬁé the 1imitations of these
statistical procedures, these findings Should be viewed as preliminary
in that they may provide dirécéioﬁ for further investigation of these
relationships, |

With this caveat in mind, a comparison of the four-variable models



prediction of performance in each condition while also presenting the
common factors related to performance in the two conditions. The single
best predictor of performance in both conditions is the VAE, which alone
accounts for more than 40% of the variance in GPI In addition to the
concept of social maturity, the items on the Vineland can also be
conceptualized as assessing general developmental functioning.
Therefore, it is mot surprising that the level of developmental -
functioning would weigh bheavily in the prediction of efficiency of task
performance. ‘The other three predictors in the four-variable model for
task performance in the teacher condition are all categorical variables
‘with negative b value welghts suggesting that membership in these

a diagnosis of neurologically impaired has a particularly strong
negative relationship with performance. This model also suggests that a
diagnosis of psychotic predicts poorer péi-f‘brﬁéﬁéé, but this effect is
not as clear or as strong as the relationship with neurologically
impaired: Only two subjects in this sample have a diagnosis of
contribute to the variance aceounted for by regression from the three
variable E&&éi without this factors A& PPVT-R standard score of greater
tr 40 and less than 70 is indicative of Sﬁﬁéiéﬁiiiiii impaired
receptive language development. Five subjects in this sampie fall into
this category. This model predicts that membership in this category is
also predictive of poor performance with the teacher although the level
of significance for the inclusion of this variable is marginal,

variables in this model are clearly suggestive of nonzero
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intercorrelations. Therefore, it im interesting that it is the medium
range of PPVT-R standard scores that contributes to the prediction of
poor performance with the teacher in this model rather than the low
range (standard score < 40), which is indicative of extremely severe

after substituting low range of PPVT-R standard scores for medium range.
This model was very similar to the previous four variable model. Both
models account for an equivalent amount of variance at similar levels of
significance. The three variables that the two models have in common
play similar predictive roles across models. ﬁawevér; the low range
PPVI-R Scores in the new model are weighted in the opposite direction
from the medium range PPVT-R scores of the old model. These results do
indicate that the medium range PPVT-R standard scores are predictive of
poorer performance rather than the low F&ﬁié PPVT-R scores after
accounting for the variance that the low range scores share with the
other predictors in this model: This effect may also be related to the
higher correlation between deviant behavior and medium range PPVT-R
scores than between deviant behavior and low range scores in light of
the imverse relationship between deviant behavior and performance. In
other words; it appears that the children with substantial, but not
profound, receptive language impairment may exhibit more deviant
behavior that interferes with task performance with the teacher.

Similar to the four variable models predicting performance in the

includes a positive relationship with VAE and a negative weighting on

the diagnosis of neurologically impaired in the prediction of GPL &

s igé?



difference in this model is the inclusion of the diagnosis of
emctionally disturbed which 18 positively weighted, i.e., predictive of

relatively better performance. Another major difference in this model

despite i1ts moderately high correlation with VAE (rs .52). VSQ is also
highly correlated with emotionally disturbed (r= .77) in this sample
It appears that VSQ is moderating the effects of VAE éﬁéﬁémﬁfiéhaiif
disturbed in this model; |

In summarizing the results of the models for predicting performance
in the computer and teacher conditions, the more substantive
implications are the following:

Performance in both conditions is positively related to

- |
L

7 poorly in both conditions.

3. Children with substantial, but not profound, levels of receptive
language impairment tend to perform better with the computer
than with the teacher.

4, Emotiomlly disturbed children tend to perform better with the

computer than with the teacher.

In addition, there is some evidence to suggest that children who
are generaily more noncompiiant to task directions tend to perform

better with the computer than with the teacher.



Differences in Deviant Behavior

The results of the measures on collateral behavior provide eviderce
that the children in this sample exhibited more deviant behavior with
the teacher than with the computer: However, this differéﬁcé does not
emerge on the individual scoring categories of out of seat or self-
stimulatory behavior and ié‘aﬁii marginally apparent on the category of
disruptive behavior: This difference only clearly emerges in the Total
Deviance Score (TDS) which is the sum of the proportion of occurrence of
the individually defined scoring categories. One reason for this might
be the surprisingly low rates of occurrence of these behaviors in both
conditions for many of the children in this study. Given the nature of
“this population and familiarity with the specific children, it was
anticipated that higher rates of deviant behavic. would oceur. In
speculating about these lower than expected rates of deviant behavior,
it seems reasomble to suggest that the teaching task employed may be an
important factor. The errorless learning paradigm allowed children to
progress at their own rates while usually maintaining a relatively high
level of success at each stage. This level of successful performance
along with the corresponding reinforcement for performance may have

éfféétivéii competed with cff task and counterproductive maladaptive
responding for some of these children who were expected to exhibit more
deviant behavior. Another interrelated factor for the low rates of
deviant behavior may be attributable to the relatively brief total
duration of session tikié for those children who reached the fipal
performance criteria very quickly in both conditions. For these
children, the noveliy of leaving the classroom and receiving special

attention for their participation may have promoted good behavior.
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Different task parameters producing longer durations of participation
may have modified this effect.

For these reasons, it seems reasomable to propose that the lower
than expected base rates for the individual categories of cecllateral

behavior make it more difficult for group differences to emerge @s &
function of the studled effect: Therefore, the Total Deviance Score
does seem to provide a good alternative for assessing differences
between conditions, Although it would be desirable to speak more

definitively about differences between groups on specific categories of

subsequent section.

Predictors of Total Deviance Scores

The best single predictor of TDS in the teacher condition is the
VAE which was alsc found to be the best single predictor for performance
in both conditions: This variable alone accounts for more than 50% of-
the variance in TDS ﬁiffl the teacher: Again, it Sééﬁé logically

consistent and intuitively reasonable to expect a strong inverse

and the categorical variable of high range PPVT-R standard socres. This
three variable model accounts for more than 75§ of the variance in TDS
in this sample. This model predicts that older children with a high
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level of social maturity and functioning in the normal range of
receptive language abilities will exhibit very low levels of deviant
behavior with the teacher, Le., pormal children will be well-behaved
with the teacher: - It is surprising that this predictive model was
derived from a population of children with severe learning and behavior
problems|

Contrary to the model for the teacher condition, the best single
predictor for TDS in the computer condition is the teacher ratings on
noncompliance to behavior maiagement directions, This finding is
somewhat surprising and counterintuitive in that this teacher rating
measure'plays a more important role in predicting deviant behavior with

the computer than it does with the teacher. To investigate the

behavior were analyzed with respect to TDS. These independent ratings
produced a similiar level of correlation with the computer TDS (r=.53)

as compared to the initially tested set of ratings (r=.58). Teacher
ratings on noncompliance to behavior directions continue to play a
similiar role in the three variable model for TDS with the computer.
This model also predicts an inverse relationship with VAE and TDS while

giving a negative welghting to the categorical variable of medium range
PPVT-R standard scores This model which accounts for almost 70% of the
variance in TDS predicts that children with substantial deficits in |
receptive language, who are rated high on noncompliance to bshavior
directions and who have lower levels of social maturity, will engzge in
high rates of deviant behavior with the computer. The four variabile

model for TDS with the computer is also reported, not that it

o2
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significantly increases R-squared; but because it implicates two
diagnostic categories in the prediction of TDS, In this model,
emotionally distiirbed and psychotic are predictive of lower rates of
deviant behavior with the computer.

The best one variable model for predicting the TDS differerice
scores cdﬁtéiﬁs an inverse relationship with VAE. However, given this
model n'niy‘ accounts. for 20% of the variance, the intercept constant is
31.33, and TDS is significantly higher in the teacher condition, this
model should not be interpreted as higher levels of social development
predict more deviance in the computer condition. This model is probably
accounting for those subJects whose overall rates of deviant behavior
: were low in both conditions in that VAE is inversely related to IDS in
each of the conditioms separately.

The four variabie model for predicting TDS difference scores
suggests that neurologically impaired children are likely to exhibit
more deviant behavior with the teacher than the computer. The other
three variables in this model have negative weightings and must be

viewed in reference to the rather large intercept term. Therefore, some

more deviant behavior with the computer according to this model. An
analysis of the observed versus predicted scores for this model was
conducted with the following results: 1) four of the predictions of more
deviant behavior with the computer were accurate, 2) one prediction for
more .’déviéni: behavior with the ééﬁﬁﬁiéi was imaccurate, and 3) the

predicted TDS difference scores for two subjects who were more deviant

with the computer were missed; These findings are generally consistent



with the value of R-squared for .this model (.66). Therefore, tiis model
does appear to be doing more than just acocounting for the range of TDS
in the teacher condition. '

In reviewing the results of these three sets of regression models, the

following conclusions can be made:

1. Variables pertaining to higher levels of soclal competence and

developmental functioning appear to play a stronger role with

the teacher than with the computer in the prediction of lower
rates of deviant behavior. 1In the Eéééﬁé?‘ééﬁ&iiiaﬁi the Vineland
Age Equivalent alone has a moderately strong inverse relationship |
with deviant behavior: |

2. Children with high teacher ratings on noncompliance are likely to
engage in high rates of deviant behavior with the computer.

3. Children with substantial deficits in receptive language skills
are more likely to exhibit high rates of deviant behavior
with the computer.

4, Children diagnosed as emotiomlly disturbed or psychotic will
engage in lower rates of deviant behavior with the computer than
children diagnosed as neurologically impaired or autistioc:

5. Neurologically impaired children may be likely to engage in

more deviant behavior with the teacher than the computer.

\

Another more tentative interpretation of these results suggests

of deviant behavior in both conditions, they may tend to engage in
relatively more deviance with the computer.
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Discussion of Compliance Measures

The compliance measures were constructed to assess dimensions of
avoldance behavior: It was hypothesized that instructions, directions
and demands Specifically related to performing a task response may have
a different degree of stimulus control over child behaviors than
directions and demands on a child's behavior that are collateral to task
performance. The 655éwé£i6nai data on compliance to task and
compliance to behavior suggest differences do exist between these
categories of compliance (r=.31). However, the teacher rating scales on
noncompliance to these two categories of demands produced very different
information with r=.90, suggesting that perceptions of a child's
noncompliance are highly consistent across these demand typess 1In
addition, no significant correlations occurred on each type demand
explamations for these findings: The observational measures are derived
from a highly operationalized quantitative approach whereas the teacher
ratings are more likely to be influenced by qualitative factors such as
the topography and intensity of the behaviors exhibited when a child is
being moncempliant. In addition, the teacher's global ratings are
derived from experience with the child across a wide range of
situational circumstances that may vary on many dimensions, e.g., degree
of strusture, clarity of expectations, etc. The observatiomal
compliance measures were sampled from a narrower range of circumstances,

i.e. a 1limited number of highly structured teaching sessions. Clearly,
between these measures as well as the characteristics of the measures.
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Interrelationships between Dependent Measures
The results of the correlations between dependent measures provide
support for the validity of GPI and TDS as representative measures of

task performance and maladaptive behavior. In additionm, these results

bérf‘bi‘ﬁiéﬁéé 1s somewhat different in the two conditions; Correlations
between the measures of GPI and TDS suggest that maladaptive behavior is
more counterprodictive to performance with the teacher than with the
computer. Part of the contrast in these corre.ations may be accounted
for by the generally lower rates of deviant behavior with the computer
than with the teacher while performanceé remains variable, but similar,
across subjects and between conditions. Nonetheless, these results are
consistent with the hypothesis that the teacher elicits more avoidance
behavior than the computer. This is further supported by the
relationship between the specific ééié§§?§ of disruptive behavior and

the various performance measures. With the computer, disruptive
behavior is more strongly related to response accuracy while with the
teacher; disruptive behavior is more clearly related to no response
trials: These comparisons are based on the conceptual inference that no
response triais ;Fé more clearly indicative of avoldance responding théh’.
are incorrect responses. However, when a relationship exists between a
category of maladaptive behavior and response accuracy in one concltion,
but appears to be unrelated to performance in the other, the nature of
the interference 15 brought into question. Such is the case for self-
stimulation which appears to interfere with response accuracy with the

teacher but not with the computer. This suggests that self-stimulatory



behavior serves a different funotion in the presence of the teacher than
with the computer, but that this difference may not be clearly explained
in the framework of avoldance responding.

Interpretations based on these correlational analyses are somewhat
tentous. With the exceptioh of GPI and TDS, the measures analyzed are
proportions of occurrence across sessions Por each subject. High
correlations between behaviors lead to inferences about interresponse
relationships when temporal disparity may exist between behaviors that
are highly correlated. These correlatiomsl representations of

interresponse relationships may be the result of third variables that

provide more definitive information on these relationships. However,
the existing analyses are discussed in the context of hypothesized
differences based on a conceptualization of ‘E\iiﬁaéﬁéé behavior; rather
than mere post hoc speculation: As such these interpretations do
provide meaningful support for these hypotheses as well as an impetus

for further investigation of these relationships.

Relationship and Function of Redirection

performance. Children who received miore redirection performed more
poorly. Relationships between redirection and measures of> deviant
behavior are less clear and do merit some discussiom A significant
correlation between redirection and TDS does exist in the teacher
conditior; while the correlation with the component behavioral measures

of TDS are in a cone=istent direction but of lower; nonsignificant



magnitudes; In the computer condition, the strongest relaticnships
exists between redirection and disruptive behavior while correlations
with the other deviant behavior measures are merely suggestive. This

difference can be explained by intrinsit differences in the nature of

instruction. The major elements of the criteria to redirect a child's
behavior in either condition were potential physical harm to the child
and interference with the presentation of the task. Despite
constructing a task presentation vehicle that would enhance the
teacher's vontrol of task materials and minimize the child's access to
these materials; some children persisted at grabbing, blocking, or
otherwise attempting to manipulate the task materials. For this they
were redirected in accordance with the defined criteria; However; to be
redirected in these instances; they did not necessarily meet the
criteria for disruptive behavior: Conservatism was employed to mai ntain
the comparability of disruptive behavior between conditions. Since
there is no clear analogie for this type of behavior in the computer
condition, it was not included in the definition of disruptive behavior.
With this decision in mind, it is highly consistent that redirection in
the teacher condition is substantially correlated with TDS while having
4 more modest correlation with disruptive behavior. In the absence of
analogous opportunities to interfere with task presentation, " the more
substantial correlation between redirection and disruptive behavior in
the computer condition probably reflects i:ﬁéﬁ proportion of disruptive
behavior which had a topography or intensity that met the criteria for
redirection.

From this discussion; redirection can be construed as another



for the finding that éﬁﬁ&f-éﬁ are more disruptive with the teacher than
with the computer, However, as a measure of teacher behavior, the role
of redirection becomes more complex. Given the correlation between
redirection and TDS in iﬁé: teacher condition, one could hypothesize that
the redirective interactions served as functional reinforcement for
deviant behavior and therefore served to escalate the rates of deviant
behavior with the teacher. The Séééﬁéé of the comparison between
conditions is maintained if one views the intrinsically distinct
properties of the teacher delivered instruction as providing
discrimirative stimull for engaging in deviant behavior. Therefore, the
. role of unplanned reinforcement effects requires further investigation
to provide a more complete understanding of these behavioral differences



Other Methodological Considerations
One possible problem with the design of this experiment is the

potential for the attenuation of performance differences between

conditions as a function of carry-over effects However; both Russo e
‘al. (1978) and Richmond (in press) empioyed variations of within subject
designs which did produce ciear differences in performance in favor of
the teacher-delivered instruction. Also, difficulties with |

generalization across stimilus situations and overdependency on
irrelevant cues in discrimination learning are characteristic of
psychotic, autistic, and severely disturbed c.iild populations (cf.

' Lovaas and Newsom, 1975). In addition; some children performed notably
better with the teacher while some children performed better with the

computer. Although the possible influences of carry-over effects cannot
be entirely discounted, the combination of the above points suggest that
carry=over effects were not a major factor in the results of this
investigation.

Another methodological issue is the use of multiple teachers for
each subject in comparison to the unchai ;ing source of instruction in
teachers may detract from child performance in the teacher condition
On the other hand, given the highly controiled precision of the
instructional procedures; the use of multiple teachers emhances the

generality of these findings by distributing any idiosyncratic
nonspecific effects across subjects. In addition, the children who
participated in this investigation routinely work with a variety of

professional and paraprofessional staff in their educational placements



Therefore; multiple teachers delivering the same instructiomal program
is the status quo for these children rather than a deviation from their
routine, Although these points do not completely resolve this issue,
alternative strategles for assigning children to teachers were not
pragmatically feasible and would have been at the expense of decreased

generality.

CONCLUSIONS AND IMPLICATIONS
This study investigated the relative efficacy of teacher-delivered
instruction versus computer-delivered instruction with a sample
population of severely disturbed childrem The instructional task was a
progressively more difficult discrimination problem presented in an
errorless learning format employing intrastimolus fading technigues.
The analyses Sf‘ performance and collateral behavior produce two major
findings:
1. As a group; the children's task performance with the computer
was ejuivalent to their performance with the teacher.
2. As a group, the children exhibited more deviant behavior With
the teacher than with the computer.
In addition there is Some evidence to support the conceptualization that
children who are mor 2 avoldant of task directions perform better with
behavior with the teacher more clearly serves an avoidance function than
disruptive behavior with the computer. Furthermore, avoldance behavior
reinforcement via teacher attentiomn

The implications of these findings are clear. If computerized



delivery of imstruction effectively produces acquisition of skills whils
reducing the occurrence of maladaptive behavior that interferes with
skill acquisition, computer-delivered instruction could become a
valuable comporent of the educational and treatmént plan This is not
to say that the computer can ultimately replace teachers and o.her
service providing adults. Clearly, the development of adaptive
prosocial skills is a high priority for treatiient. Improving compliance
and cooperation to task directions ultimately requires the context of a
teacher delivering instructions. However, the performance of skills
that are effectively acquired with the computer would need to be
generalized to individualized and group instruction with the teacher:
The child who has acquired additional skills in a positive manner will
have a larger repertoire of desirable skills to employ in the context of
responding to teacher instruction: & well-synchronized program of
computer-delivered instruction and generalization of task performance to
teacher ihéti‘ﬁéﬁé)bh may not only facilitate the acquisition of academic
skills, but might also provide a more positive context for promoting
compliance and cooperation. In this manner, computer-assisted
instruction may provide a valuable positive alternative to the treatment
and behavior problems.

In providing educational services to children with severe learning
problems, a technology of systematic instruction has evolved: This
technology of systematic instruction generally incorporates the
following: 1) a discrete trial format, 2) graduated presentation of
stimuli defiming progressively more difficult performance steps, 3)

advancement to a more difficult step dependent on performing to



criterion on the current step, %) cansisgent response contingent
consequences to motivate performance, and 5) objective measures of
performance (Brown, Crowner, Williams, and York, 1975; Lovaas, 1977;
Romanczyk and Lockshin, 1981; and Schreibman and Koegel, 1981): This
investigation demonstrates the positive effects of using a microcomputer
system to incorporate all of these instructional components. In all
more efficiently and with greater precision than a person. For
methodological considerations, this investigation does not exploit the
full potential of computer instruction, eg.; more elaborate audio=-visual
displays. Clearly, the potential exists to program from fundamental
conceptual/perceptual skills through traditional academic subjects.
Although this investigation is an important Step in exploring the
potential utility of cémpﬁtér:déiiVEré& instruction with severely

obtained on an analogue discriminmation task will generali_e to
functional skill acquisition tasks. It is also necessary to investizate
the generalization of skills acquired by computer-delivered instruction
to performance in the classroom with the teachers The generalization of
differences in collateral behavior is another topic for further
investigatiom. Although this investigation produced some very
preliminary findings on the identification of children that may profit
from computer-assisted instruction; further iiﬁéﬁfiéétiiﬁﬁ of these child
characteristics is also desirable. In conclusion, tke results of this

current investigation should provide a new optimistic impetus for



education and t-eatment of children with learuing and bekavior problems.
Furthermore, comparisons between teacher and computer delivered
instruction establish a new paradigm for investigating stimulus

conditions and response relationships with severely disturbed children.
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Table 1
Age; Diagnosis, and Developmental Scores om the

PPVI-R and Vineland Social Maturity Scale

PPVT-R Vineland

Subject Number Diagnosis €A SSE  AF® sQ AE®
1 Emotiocnally Disturbed 52 High 48 93 50
2 Neurologically Jcpaired 97 Low 38 52 51
3 Feuroicgicoliv Impaired 171 Low 27 36 82
4 Emoticaslly biétufséa 74 Medium 41 102 76
5 Autisiic 76  Medium 41 77 54
6 Paychotic 78 High 56 86 78
7 Emotionally Disturbed 83 High 79 95 90
8 Emotionally Disturbed 61 High 57 e 8
9 Autistic 119 Medium 61 ~84 100
10 Neurologically Impaired 101 Medium 71 71 72
11 Neurologically Impaired 176 Low 31 28 49
12 Autistic " 55 Low 23 58 32
13 Emotionally Disturbed 65 Medium = 31 91 56
14 Autistic 143 Low 49 57 84
15 Psychotic 162 Low 44 58 92
16 Autistic 6§ Low 23 47 30
17 Autistic 97 Low 6 40 31

3411 age values expressed in months.




Table 2

Observational Compliance Measures and

Noncompliance Ratings by Subject

PEP.CENT COMPLY NONCOMPLY RATINGS

SUBJECTS TASK BEHAVIOR TASK BEHAVIOR
1 63 42 3 3
2 96 86 3 3
3 100 78 3 4
4 98 63 : 5 5
, 5 92 90 3 &
6 9% 88 6 6
7 77 83 3 | 4
B 8 100 67 3 4
k 9 98 92 1 z
10 94 58 4 4
11 100 79 3 2
12 100 40 3 3
13 71 63 3 3
) 14 100 100 2 2
S 15 86 80 4 3
16 99 75 5 5
17 97 56 7 7




Table 3
Interrater and Intercategory Correlations for

Teacher Ratings on Noncompiiance

Task '~ Behavior
Primary Rel Primary Rel

Task Primary 1.000

Reliability .780°%  1.000
Behavior  Primary .902* .649%  1.000

Reliability .674%  .844*  .680%  1.000
Note. D.F. = 15
*p < .01

o




TABLE 4
Programmed Changes in the Schedule
of Primary Reinforcement as a Function of

Consecutive Correct Responses and Stage of Presentation

- STAGE SCHEDULE CHANGE CRITERIA

1 CRF 5 consecutive correct

1=2 FR2 advance to Stage 3
3 FR3  advance to Stage &

4=5 FRG advance to Stage 6
6 FR3 back to Stage 5 or advance to Stage 7
7 FR2 back to Stage 6 or advance to Stage 8
8 CRF back to Stage 7




Table 5
Summary of Procedural Reliabiiity Measures
in the Teacher Condition
I. Adherence to stage change criteria
A. All 119 sessions reviewed
B. Stage advancement errors
1. One within session stage advancement before subject reached
criteria.
2. Two sessions began on next stage before subject reached
criterion on previous stégé.
3. One extra trial presented before advancing to next stage
_occurred three times.
4. Total of six errors out of 108 stage advancements; 1.e:
102/108 = 94.4%.
€. Stage dropback errors

96.2%.
D. Total stage change errors
1. Seven errors out of 134 stage changes, i.e: 127/134 = 9%4,8%.
II. Accuracy of scoring trial responses
A. Eight sessions sampled, one randomly selected from each teacher.

B. One disagreement out of 320 trials, i.e., 319/320 = 99.7%:




Table 6

Description of Performance Measures

Percent correct — the proportion of correct respomses for all
trials presented.

trials on which the child made a response, i.e.; total number
of trials minus the number of trials in which the child failed

to make a response:
Difficulty level - the number of trials presented at each stage

all trials presented.
No response - the proportion of the total number of trials in

which the child failed to make a task response.



Table 7

Operational Definitions for Measures of Collateral Behavior

1.

Disruptive Behavior - any of the following:

a. Out of area - chiild compietely removes self from the immediate
task vicinity, the area of which is defined by the front of

the task presentation structure and eitending along perpendicular

lines from the edges of the task _presentation structure to.

the wall. All parts of child must be out of this defined

space to be scored as disruptive behavior with the Exception

of kneeling, lying, or sitting on the floor which are scored

as disruptive.

b. Displacement of task presentation structure — In the teacher

condition, this includes tipping or vigorous shaking of the

desk/lecturn:. In the computer condition; this includes

visible movement of the plywood casing which encloses the
teaching apparatus.:

c. Removal of attached parts of fixtures - includes complete
disengagement with no contact remaining between the previously

attached part and the previously adjoined surface. Examples.
include removal:-of the liner in the M & M dispenser receptacle
in the computer condition and removal of the attached plastic
M & M receptacle from the lecturn in the teacher condition.

d. Throwing objects - includes either the detection of projected
object in flight or child's arm enpaping in definitive
throwing or dropping motion followed by hand-release movement.

Out of seat - child' buttocks break contact with aeat of chair.

headf torso, arm,hand or finger. The directional plane or intensity
of the response imay Vary across cycles.

Redirection - Any Occurrence of the teacher or monitoring adult
providing a verbal direction (other than the specified task
instructions) or making any physical contact with the child.



Tablé §
Three Forns of Reliability for Out of Seat and Reddrection by Condition

Direct Interval Kdjaceit Titetval Se8s1on Totals

GEHD Retisbilite M 4D® Rellablty T/ elablltty Sesslons Interals
Out of seat 1,543/1L,737 89 1,600/1;,65 .97 1,612/1,668 .97 0 6;400
teacher

Out of seat 1,004/L;066 .82 LaisiE 66 .03 LAk, .9 i1 6, 560
computer

Redirection 1517199 76 1637185 87 177/188 1 0 6,400
teacher

Redirection  48/62 77 52/55 35 52758 .90 i 6,560
computet :

%k = agreenents; D = disagreements

78 - o




T3b1é 9
Three Forms of Reliability for Disruptive Behavior and Self=stimulation by Condition
Direct Interval Mjacent Interval Sesson Totals

88 +1)? Reliability A/(A+D)® Reliability Tﬁg Reliability Sessions Intervals

Distuptive Behavior 4717609 71 5137513 ) 540/565 96 50 7,94
teacher :

Diaruptive Behavior  285/358 .80 310/350 89 320/ 347 92 51 B;066

 compiter |

Self-stimilation  B30/1,099 .76 97/1,09 .83 86/1,038 .93 9 7,785
teachet '

self-stimslatwon  711/1,085 .66 822/911 85 823/977 8 8 7,586

computer

"\ & agreeiients; D » disagrecnents

J




DEPENDENT MEASURES
PERFORMANCE
General Performance Index

Percent Correct
Attempts Correct
Difficulty Level
Percent Incorrect
Percent No Response

COLLATERAL BEHAVIOR
Total Deviance Scores
Out of Seat
Disruptive Behavior
Self-Stimulation
Redirection

ERIC

Full Tt Provided by ERIC.

Table 10

Differences Between Means on All

Dependent Measures by Condition

 TEACHER

MEAN

sD

- COMPUTER

MEAN

Tl ~3 ~2.
OO N B~ U OO0~
e I e

—
[o =10 - BE ¥, (i« YR W, INV. Y

I e e )
Q0 U O O B,

27,34
16,59
2,68
9.18
0.4%

3P MEAN 3

3,30
-2:73
-1.95

0,58

1.58

1.2t

63:33
12:96
9.02
1.76
7.93
7:86

14;52
15,05

14,47
10,97

20.08
17.54
1.04

— s
™I IOV 2 W OOl
_— BN R W D

B IO B LD~
— 0 00 O WO
— RS N D U

1
0.

R w

DIFFERENCE SCORES
23,70

1.69

D ~3 D DO e

t(16)

0,574
-0;775
~0:535

1,404

449

0:456

1:800
0.924
1.405
0.525
3.976



Table 11
Correlations on Session Performance and

Subject Assignment to Teachers

Teacher Subject Percent Correct bifficulty Level
Teacher 1.0600
Subject - .140 1.000
Percent Correct - .057 - .046 1.000
Difficulty Level .039 - .144 .258% 1.000

*p < .05, d.f. = 117




Tble 12

C&iiélﬁiiﬁﬂ Méi;iééé i&E éij bepcndenf ﬁeasurea by éohﬂitiﬁﬁ

Teacher

GPI {8 i 0 PI R 05 05 V] 5§
General Performanice. Index 1,000 _
Perccit Cotrect (a1l trials) 0334 {000 0
Reteapts Corvect (1) L T N
Ditf{culty Level (aean) 99 LeEIm e 1000
Percent Incorect ST Bl ggge goges 1000 00
Percent No Response S VLA 0L L B [} -.216 046 Leo .
Tota] Deviance Seore WO 5790 2200 =405 226 J81Ae% 1000 00
Out of Seat n -3 -0 -,065 04 A9 L Bo4%er 1,000 —
Distpt tvé. Behaviog N SRS - SN 1) /LT S 117 SN 1,000
Self-8timilation =3 ARt o pgste gl pagee 083 15 o183 08 10
Redirectloi L) L [ L T 5 TV R {1 S0BM A0k Lse 3N 61 83

Computer

6PL KA oL Pt MR 08 05 0B 8
General Performasce Index. . 1,000
Percent Correct (all trials) 9514k« 1000
Attempts Correct (1) J2LMs ggTee 1000 00
. Difffeulty Level (vean) OB sk 10000000
Percent Incorrect - BB6RHE S BLTHRR L GBRAk w523 1000 00
Percent Mo Response .6624h - BOSRME iigike 178 300 15000
Total Deviance Score -39 -3 -..86 -181 J6 4B L0000
Out of Seat SN0 S0 - 13 123 25k JSugrer 1000 0
Disruptive Behavior =503 LSOk L] =i 1 g7 BIRE paars 1,000 .
Self-stimlation -n - 146 =197 =307 a0 003 -39 -850 1,000
Redirectiod -SRI S QIORE L fr2kek L 720Kk gngmek 389 L300 309 2600202
. Note, D.F, » 15
t pe. I
#opoe 05

Mg ¢ 01

TP AL g



Correlutions Between Predictor Variables and Criterion Measurs Used In Regresaion Analysed

Low range PPVT-R FSE
Medium range PPVI-R SSE
Bigh range PPVT-R SSE
CA
PIVI-K AE
Vineland SQ
reland \E
Noncomply ratings-tagk (NKT)
Noncomply vatings-behavior (NRB)
1 Complj-betiaviar
1 Comply-task
Total Deviance Scores Uith teacher
Total Deviance Scores with ccm ter
Total Deviance differeirce scores

General Performance Index with teacher

General Perforance Index vith Computer
General Porfornance Index difference scores

Vinelanﬂ KE .
Noncomply ratings-task (NRT)
Nonconply ratings-behavior (NRB)
% Comply-behavior
2 Comply-task
Total Deviance Scores uit} teacher
Tota] Devfan . Scores witn computer
Total Deviaucc d1€ference scores
Ceneral Perfotmance Index with teacher
General Performance Index with computer
General Performance Index difference scores

fencral Performéééé Index difference scores

Note, DiF; = IS
*p<Ll0
"y <05
oty ¢ 01

At
290
Ntk
~ 410
-113
~ )8
-, 86
<1l
-0k
03
113
310
306
18
,038
-0l
-~ 168
03“

-

Lo

Emot,  Neur,
Diat,  lop,
I,spgiii Jil
30 -0
J555r -,308
= 4704 (338
2299 <100
JEIE 574k
L2000 =149
S TR
Q1 a1l
=359 076
=61k 269
<050 =33
- 106 ~088
038 089
) VRN L
453 < Gblt
43,00
V-AE NRT
1.000
i
« 268 L902am
5030 =206
=031 A2
- T3
O Y
=440 -~ 145
pr64: =109
NN
=01 095
DFGPI
1,000

1,600
-, 205
J14h
267

it

2o
03

-0
269

Table 13

Psychotde
0

- 56
208
1186

15000
il
- G2l
-39
=257
87
151
306

LON MED
1)
w G0k 10007
N YXAL I
R
-670 143
-~ 880kt 39]
ERATL il
108 111
=097 .0
Ny 010
4304 -09
=2 57
- 108 +260
J085 28]
-2 014
=34 Jd07
W22 =JU
1r TOS-T
1,000 B
- 1fh 1.000
L RIIAL
E R
-3 -0
- 293 =486k
JbTH « 13

H1GH

1000
- 385
IR
fLgrk
Jn
063
A9
=097
AL
ERN
"152
'0359
'44.4

"
l.,“'

L0
-3

-3

-3
259

PIVI-
cA AL
1,000 .
S Lo
SS90 GIpe
28] g1
1 N )
~Al 01
N1 L1 ]
18 - 180.
B (7 L.
-4t =2
-6 -0
062 AL
- 104 LB
19 -,098
tie, NIP GPI-T
e .
=50t 1,000
SAE G
T[T
DM
a1

1,00
R



Table 14
ﬁegression ﬁodeis ﬁredicfing 6enerai ﬁerformdnce index

Regresslon Intercept - . - . .
Varfahles Coefflelent Value bF T P g2t ¥ OF 4

One variabie model-teachur
Vineland AE 1,76 =135 15 153 005 454

EOUT varinﬁic mbdei-ieacﬁer

Neurologlcally Impaired = =537 Vi SR 075
Pavehot Ie 21,16 Y. ~ 16 W25
Yedtun cange PPVT-R SSE 18,09 1 118 15
Vineland AE 1,86 o 1 3,63 005 o
-15,40 634 5.19 §,12 025

One varlable model-computer

Vit AE I8 0 15 B 005 40

Four varfable model-computer

Enotfonally disturbed 74,21 19 05

Neurologlcallv 'mpat-d =63.60 1 =20 025

Yineland AE .10 1 3,36 005

Vineland S0 1.3 L L =136 Q0 o , o -
307 .668 3 4,12 Rl

G i3k« o del-d1Eeceice Seotes
2 Comply Task 43 -86.97 1§ 205 05 18

Four varlable nodel-diff-rence scotes

Erot fonally disturbed -26.55 12 -2.99 )}
Medium Range PPVT-P SSE -18.54 1 <207 W05
Noncamply ratings-task 10,02 Y] -1 005
Noncenply ratings-behavinr 2566 12 3,69 -003
: 03 652 5.6 hi2 Nill

: fz for one vnriahié modéia

% * g AN &




Table 15
Regeession Modé1s Predice;ng Total Devianee Scares

. Regression Intercept - _ . ] -
Variables Coefficient Value P T P Rl 7 4 P

One variable model-teacher
Viieldid AL - 9125 15 406 005 523

Three variable model-teacher

High Range FPVT-R SSE 1.8 13 ~0.64 023

AL =35 13 «313 005

Jneland AE =51 . 13 -2.63 Kik . .- .. .
108.78 38 13.54 L1 0005

One variable model-computer

ﬁ'ree Vﬂriﬂhié ﬁddéi-éﬁtﬂ'pﬂféf

Medium Kange PPVT-R SSE 17,56 13 2,55 023

Vineland AE -] K -3.18 00

foncomply ratings -iehavior 674 o 13 L8 01 o o
my .18 9.13 %13 .00

Four vardable modei-c;:mpufer

Esticnally dlstarbed 2005 nn 075
Pegifiotl a6 % 40 005
Vineland SQ . 3 A 2.03 05
Noncomply ratings-iask 11,48 Q k76 20005 ) o .
" 07(. 7'0& 4.12 0005
f.. r'able wodei=d1{ference scores : ;
Three vaHable node 41 fference scotes
Migh e PPYL-R SSE 318 R
o - 6 13 L9 05
: Cl""pl'}‘ Task ".95 o 13 '300& IUOS . - o
Four varlable model-diffurence scores
Neurol glea Iy_topaired 1161 L LK 10,
High Ringe PPVI-R SSE 30,22 12 ER 005
) -l 1 - 025
1 Couply Task -.98 - 12 -3, 2 009 o 7
126,00 661 5.8 i, i

[ PRI |
¥ ¢2 for one varisble models BEN il | ML

|
oA



FIGURE ]

J

28 (4 X PRECENT ¢ CORRECT AT STAGE J X NUMBER OF TRIALS AT STAGE J) / TOTAL TRIALS
to 8.

TOTAL NUMBER OF SESSIONS

Formula for the calculation of General Performance Index (GPI)
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FIGURE 3
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APPENDIX
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reements;

Observers
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Table A

Out of Seat and Redirection Reliabilities as a Function

Direct Intervals

A/ (A¥D)2 " Reliability

1079/1231
4647506
7067845
4947619

75/111
807104

37/49

D = disagreements

.88
.92
.84
.80
;68

;77

of Pairings with Observer A

1127/1169
4737487
739/785
536/581

84/97
82194

41743

A/ (A+D)® Reliability

.96
.97
.9
;92
.87

.87

.95

.92

Sesslon Totals

Ti/Ti

1134/1176
4767496
7417810

5327581

87799

88/9

41745

11713

Reliability
, 96
.96
.91

;92

.85

Sessions

Intervals



Table B
Seif-Stimutation and Disruptive Behavior Rellabilities for Each Observet
as a Functfon of Rotated Pairings

Observers  Direct Intervals udjacent Intervals Sesston Totals Segsions Intervals
A(KD)? Reliability /(D) Relablity T,/7, Reliabllity

s 6 Wy m TS % s

LTI 11 TS N 115 S T K

Wk D m a8 D Lew

0917 58 ISt 5 Ml 89 1 1,760

296/3%0 6 318/360 88 324/362 .90 13 2,208

 Self-
Stimulation

(Teacher)

f= =t oa NS> (I = > (I <

4187658 .64 4111519 .82 494/586 B4 29 6,712
229/ 381 60 2107343 19 281/333 84 23 3,62
26 33 25 40 35 .60 2 318
3657568 .64 4297500 86 4217512 .82 21 3,362
2937427 .69 346/392 .88 329/391 84 19 3,020

Self=
Stimulation
(Computer)

o <3 *x3 Ty O

300/343 .80 356/399 - .89 3731399 .93 % 5,673
_______ I8 318/%2 .88 3357360 93 3 5;865
e 91 1767187 94 180/ 188 97 8 15280
194/223 87 1987215 92 205/212 .9 13 2;080
1147133 86 1177129 91 1201121 94 24 3;822

Distiiptive
Behavior
(Teacker)

[ >
Lo
fo ]
wn
—_—
[S%]
=
L= |

=<2 ML |

173203 85 19526 .86 202/225 .90 29 4700
10/155 .8 152/180 .84 IS8/178 .89 2 3,5

Distiptive D

Behavior E 101 ]

(Computer) — F 0/0 - - - 2z 8
G 113/129 .88 1167125 93 1197123 97 2 3,822
H 1541175 .88 1571169 .93 1617168 .96 25 4,108

101




Tible ¢
Thiee Furng of Reldability for Out of Seat

b)’ évi-hj-i-i‘[ ;’In(‘i 6Uiidi[]-bn'

Tencher Conputer
Direct Tnterval  Adjacent Interval Sesslon Totals Direct Interval Adfacent Interval Sesslon Totals

Bectd MMD Rl MR WL T Rl Seslos Inter ols WA RL WD RL TJT; Rl Sesslons Interwl
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TR R R BEOE W@ g5 @m0 @
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e Wb . W8 G0 6 w5 B Wi 6 oo s % 3 W
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G W@ i kw9 nu S 800 I R L 10
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i R L I @0 98 68 L9 e 85 ) o0
G e %6 L% w0 wsym ) 180 1181 85 U610 % le6/lB 99 2 ‘3'2'6
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Table D
Tité Foriis of Retdabllity for Reditection

by Subject and Condftion

Teacher Computer
Diréct Taterval Adjacent Tnterval Sesslon Totals Mrect Iiterval Adjiceit literval Seéilon Totald
Stbfects WA Kel.  AMD kel T/Ty el Sesslons Intervals AMD Rl MM Rel.  T)/Ty  Rel. Sesslons Intervals
i 00 - 0/0 - 00 - 2 N0 ;oo N 10022 100 3 80

2 M0 Mmoo w3 440 e .66 46 10 46 g6 ) 480
om - . - - - 150 Wowe ¥y 0 0 3 W
A 1T Y R I Y/ S R 1 O SR
L Rt A5 [ A 17T T R 40 sk 8 §/5 100 566 .83 1 480

6 ot o o1 0 ot o 3 a0 I B
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e N B
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nooown e w0 . W s 4 60 ysoow0 MW s W s 2 w
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TR SN T S 8055 1 2 ) o0 - - - - - 5 800
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TR A R L L T 50 W6 W W Wh o 2 120
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Table £
Three Forns of Relabd)ity for Meruptive Behavior

by Sibict fid Cardttdon

Toacher Comiter

Dfrect Interval Adjacent Intcrval Session Totals Mrect Interval Adjacent Interval Sesslon Totals
. /
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Tahle F
fhice Foris of RellibiLigy for Self-Setaalatton

by Subject and Condition
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_ THE CHILDRER'S UNITS

On the following scales, please indicate ratings that are generally representative
of this child's behavior on these charactéristics. Please make your ratings
- 1ndependently and do not discuss them with other staff.
Is this child noncompliant to task imstructions and task demands?

L 2 3 &5 6 7
Admost About 507 Aluost
never of the time Alvays

Is this child noncompliant to direction and denands on behavioi?

12z 3 4 5 ¢

Almost _About 50% Almost
Never of the time Always

Jmad |
b |
T3




