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ASummary of Four Studies

~By'John Woodward
" Doug Carnine -
~“Riissell Gersten'
"j_-‘“Mary Gleason

- ties'of this medium (e.g. immediate feed-

back,attomatic scoring, individualized

-.mstruchon) little has been done in. the
. way of systematic-research into the use
. of computérs—=in_ particular, computer
assisted instruction:(CAI)—for the mild-
~:ly handicapped. This report summarizes

four studies we have recently conducted
-inthis area. They are the beginnings of

~ what we consider to be systematic re-.
.search -into CAl for the mildly handi- -

capped. . >

The: limited - research on the instruc-
tional effectiveness of CAI for ‘handicap-
. ‘ped and non-handicapped populations is

‘complicated . and - often contradictory.
After -a . comprehensive ‘search of the -

“literature, Forman (1982) concluded that
“achievement was’ rarely enhanced by
CAI, even though students exhibited
positive attitudes foward such instruc-
- tion. We are not surprised by . this find-
ing; as little available software used in
special education:settings makes use of
“-even'the most rudimentary principles of
- sound instructional design and effective
-teaching. (cf. Stéevens & Rosenshine,
..1981; . Engelmann & ' Carnine,  1982;
_ Brophy & Good, 1984).
In:1984, we began a series of CAI
studies that examined different instruc-

tional désign principles: that have been

articulated by Engelmann. and Carnine

(1982) and others, These principles have .

~beent emp1rically demonstrated. as effec-
tive- techniques in non-compiter studies
(e.g. Carnine, 1980; Carnine, Kameenui
& Woolfson, 1982; Darch, Carnine. &
Gersten, 1984} and in our fifteen years of
- _experience with Project Follow Through

: ~adept at detalhng the technu:ai capabﬂ:-’

{cf. Stebbins et al., 1977), Through tom-
puter assisted instruction,-we were able
to- isolate the effects of review cycles,
size of teaching sets, ‘explicit strategies,
and correction procedures, We . were
able to do:this in a variety of ways: Two
of our studies ‘compared -popular.com-
mercial programs with:software that we

‘ developed In-another, we examined the -
- effectiof one vanable (a correction.pro- .-
;cedure) by ' ]

U Allof the studles descmbed_.below _
“were. conducted ‘with ‘mildly. handicap-"
ped secondary students. Students were -

screened for appropriate skill levels; For

‘example, ‘all students in the math word
- problems study were competent in basic
- operations - through divisicn .and knew

how. to solve addition and ‘subtraction

word problems. Students whose skills
were above or below this were not used
in the study; those who remained were
randomiy assigned to conditions. Final-
ly, in order to precisely. measure
academic - -development, tests were cre-
ated for the ‘particular skills taught in
each study. The rationiale and relevant
details of each measure are descnbed

- ‘along with each study. .

= Vocabula‘rylhstrucﬁon: Size of
"_Te'ach’ing-Sets and Cyeles of Review

Many ' researchers, operating under
the premise that word. knowledge cor-
relates highly with reading comprehen-
sion.{(Anderson & Freebody, 1981; Pear-
son & Gallagher, 1983; Tierney & Cunn-

ingham, 1984), Have attempted. to im-

prove comprehension skills by teaching:

vocabulary. Unfortunately, those pro-
- grams which were most successful “in
teaching new- vocabu]ary also required

the most time 'to accomplish that task.
For example, a study by Beck; Perfetti,

and McKeown (1982) attempted to teach: o
only 104 words. in'..75 thirty-minute "

lessonis: At the end of the study, stidents

knew an average of 85 words that they -
did ot know. prior to the program, but-

this required 2,250 minutes of instruc-
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By George Srnger .
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The purpose of thls paper is to review

developments in the use of. genera]rzed -

compliance - training since | the -initial

~ publication’of ‘Engelmann -and .Colvin's o
19832'book !Generalrzed- Comphance‘ :

Training: e paper:.

'idévelopments in'four

: :'.-Backg'round_

by different people, in various places,
and with a wide range of materials. The
procedure is one of several compliance

training programs that have been field -

tested and published (e.g:, Forehand and

McMahon; 1980;'Cataldo, 1982; Carr - .:
and Newsom, 1985). These programs .
aim to bring children’s behavior under

the control of instructions from rmpor-
tant adults. ‘

Most children learn to follow com-
mon directions both to initiate ‘ap-

propriate behavior and to cease inap-

propriate behavior in the preschool
years (e.g., Lytton, 1980). When they do
not learn to listen and follow verbal
directions, they are at risk of becoming
entrapped by .a set of accelerating
negative social interactions that have

been characterized as coercion (Patter-

son, 1982). In coercive interactions,

children and adults enter into escalatmg
interchanges in which each tries to con-
trol the other’s behavior with increasing-
‘ly aversive actions. These kinds of coer-
- cive interactions-appear to be a common

characteristic ‘of ‘troubled parent-child
relationships (Patterson, 1982; Biglan:

and Hops, 1985) and troubled- relation-

ships between special educators- and -

- handicapped students (Carr and" New-
som, 1985).
:Severly handlcapped .children. appear

to be at high risk for developing coercive .-
- social . responise - patterns. with .parents . ...
and teachers. Most Severely - handxcap- '
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" accompany. the: leammg of. receptive

Generahzed Comphance Trammg. o
(GCT) is @ Direct Instruction program.

for teaching - severely handicapped
learners to follow. directions presented .

* ped children are delayed in- the:r devel-
opment of receptive language.” As anin-
tegral part of this delay they'do.riot learn
the normal 'social interaction -riiles that-

language; " In"addition, - “they -generally
have trouble - leammg- dlscrlmmanons

addmon many | severe]y hi nd:capped
students ‘do not find the conseguences’

that are commonly used in families and

- schools to be rewarding.. In particalar,”

some severely handicapped learners are

 not responsive to praise and attention as

consequences for following directions.
Finally, many common tasks.that are

demanded of severely handicapped ‘stu-
dents represent difficult tasks: For-exam--

ple, an autistic student who normally at-

‘tends to a task for no more than 30
- seconds may be asked to watch TVordo*.

a vocational task for five minttes. These"
tasks may appear to be undemandmg
from the parent’s or teacher's perspec-.
tive but may represent costly responses
for the child.

Many children learn to ‘get rid of such

pliance training proceduires are generally-
aimed at undoing such learned patterns.”
Engelmann and -Colvin. (1983), unlike®

.other authors of compliance training-

programs, took on the task of teaching -
severely handicapped children’ who had:

already become entrappéd in’ coercive’ {

behavior patterns:-Siich children rriay be:
unfamiliar to most readers because: Lhey
have traditionally been removed from
community settings -and ‘placed in in-
stitutions (Hill and Bruininks, 1984). -

* These individuals often are unresponsive -

to adults. They are engaged much of the

time in self-directed behavior, such as’

~

- costly demands by using coercion. Com- -

stereotypic rocking or hand-flapping,

and they may explode into extreme:
v1olence when demands are- pressedi

Conhnued on Page 4




Dear Editor:

Is there a new book by Wes Becker? If

so, I'd appreciate publication informa-
tion.
Thanks,
Marc Jacobs
195 Bennett Ave.
NY, NY 10040

Dear Marc:
. Wes has a book in the final stages w1th
‘SRA. Its title is Applied Pyschology for

Teachers: A Behavioral Cognitive Ap--

proach. It is due out in early Spring. It

covers classroom management, master-

ing learning models, design of instruc-

tion, cognitive motivational processes,

group processes, development, inter-

pretation and use of tests, and more.
Editor

ubscription

Effective 1m'med1ate1f there will-be a

change “in/ADI membership; and“sub-’

scription’ terms,  Subscriptions will iow
run 4'quarters from the date of receipt
instead. of from September to- August.
This means if you join in March of 1986
your membership will expire in February
of 1987.

" The malonty of membershlps will still
expire in August, after the conference,

and we will continue to send out renewal
notices throughout the year. If you have
any questions regarding your member-
ship or subscription, contact Debbi at
our office, .

In Memory of
IRIS POUTALA

Long-time supporter of Direct
Instruction and the Association’

In Memory of
DORIS ORR

Flint Follow Through Supervisor
from the beginning

AD! FUGENE
CONFERENCE

1986 AUG. 4-8

'(programs

Advertising

Policies and Rates

The Dlrect Instructlon News wﬂl

: _pubhsh ‘advertisements for ‘maferials} e
tralmng Hcon=y .

-books),
ferences;. workshops) and services (con-
sultation, evaluation) related: to direct
instruction. All proceeds from the sale of
advertising space will be used.to help
pay publication costs incurred by the
News. Ad sizes and corresponding costs
are as follows:

Full page: %200

Half-page: $125

Quarter-page: $75

The Direct Instruction News is published Fall, Winter, Spring and Summer, and
is distributed by mail- to members of the Assouatlon for Direct Instruction.
Readers are invited to submit articles for publication relating to DI. Send
contributions to: The Association for Direct Instruction, P.O. Box 10252,
Eugene, Oregon 97440: Copyrighted by ADI, 1985.
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Use CO

B '-"By Edward A. PoIloway, Ed.D.
. "Lynchburg College

"' .:and Michael H, Epstein, Ed. D
~*:“Northern Illinois Uruversxty

Appropriate special education pro-
grams have not historically been widely

available to handicapped adolescents. .
.Special education at the secondary level
- _has been hindered by the subject-orien-
‘tation of instruction, the fact that most

existing assessment procedures, inter-
vention practices, placement options ar-
rangements and teacher preparation
programs were initiated for younger
students, and the reality that handxcap—
ped adolescents often behave in ways
that discourage educators - from pro-
viding assistance (Epstein, 1982).
However, after federal initiatives placed
a priority on providing special services
for “underserved” groups of students,
special educators have increasingly ac-
knowledged the need to develop pro-
grams and curricula uniquely designed
for handicapped adolescents.

Programs for older handicapped stu-

‘dents have frequently represented a

mere extension of curricula implemented
with exceptional students in the elemen-
tary schools (Mercer, 1983). Conse-
quently these programs have often been
characterized by a remedial curricular
focus emphasizing basic skills instruc-
tion. In recent years the validity this
model has come under the increased
scrutiny of researchers and practitioners
(see Alley & Deshler, 1979).

Perhaps the greatest impediment to

- the -implementation of remedial- pro-
. grams for-handicapped students in ‘mid-
cdle or: secondary schools:has: been the
_ :relatlve paucity of curricula appropriate
" 'for use with this population. One not~ -

able-exception is the Corrective Reading
Program. (CRP) (Engelmann, Becker,

-Hanner, & Johnson, 1980) based on the

principles of Direct Instruction {Car-

* nine, 1983) and specifically designed for

older students who continue to ex-
perience difficulties in basic reading
skills. The program has been used with
upper elementary, middle school, and
high school students identified as under-
achieving or mildly handicapped as well
as with students who speak English as a
second language (ESL).

CRP has not received the same degree
of research attention as have those
Direct Instruction programs geared for
use with young children {e.g., DISTAR).
Several studies, however, have reported
evaluations of the program's effective-
ness, These studies collectively indicate
that implementation of the CRP can re-
sult in improved academic performance
in elementary-aged ESL students
(Gersten, Brockway, & Henares, 1983),
junjor high school underachievers

(Campbell, 1983, cited in Becker, 1984} .

and maladjusted students (Thorne,
1978), and senior high school-aged dis-
abled readers (Gregory, Hackney, &
Gregory, 1982), In one of the few studies
with a population specifically identified
as handicapped, Lloyd and his col-
leagues investigated the effectivensss of
CRP with learning disabled students in
grades 4-6 (Lloyd, Cullinan, Heins, &
Epstein, 1980; Lloyd, Epstein &
Cullinan, 1981). They report that the LD
students who received CRP evidenced
significantly higher scores on measures
of reading and language skills than those
who did not.

®
The purpose of this study was to fur-

ther investigate the effectiveness of CRP
by analyzing its use with a population of

. learning disabled (I.D) and educable

mentally retarded {(EMR) adolescents. In
particular, the study focused on whether
enrollment in CRP resulted in achieve-
ment gains of greater magnitude than
had been accomplished during the prior
year of schooling in other reading pro-
grams. This intra-subject comparison
provided a measure of whether effective
remediation could be accomplished by
handicapped adolescents who had
recently experienced minimal improve-
ment in basic skills, In dddition, the
study evaluated whether handicapping
condition interacted with the degree of
success achieved by these students. This
analysis would assist in determining the
differential effectiveness of the program
with adolescents with variant categori-
cal labels, ' '

Method

Subjects

Students selected for this study were
LD and EMR students within a rural/
suburban school division in central
Virginia. All students were enrolled in
middle or secondary special education
programs at the time that the reading
program was implemented. Eligibility
guidelines used for placement in learning
disabilities and mental retardation pro-
grams in this system were consistent
with the standards of PL 94-142 as im-
plemented by the Commonwealth of
Virginia (Virginia Department of Educa-
tion, 1980). Table 1 provides more spe-

" cificdataon the students partn:lpatmg in

the study.”,

CRP was adopted by this school divi-
sion for students in need of remedial
assistance in both resource and self-
contained classes. Each student par-
ticipating in the program for whom suf-
ficient data on achievement level, 1Q,
age, and grade level were available was
included in the analysis (78 LD and 41
EMR students).

Curriculum

The Corrective Reading Program:
Decoding series (Engelmann et al., 1978)
was chosen because it embodied the
principles of Direct Instruction.
Specifically CRP-Decoding: provides a
carefully sequenced hierarchy of con-
tinuous- skills; monitors progress
through criterion-referenced tests; pro-
vides lessons of about 45 minutes in
which pupils make group and individual
ora} responses, as well as individual
written responses; requires pupils to
démonstrate and' practice important
learning discriminations; and, ' incor-
porates reinforcement of improvement
through verbal feedback and earning of

points,
Procedure
The Corrective Reading Program

‘when used with middle and high school

students in this division was the core in-
structional program rather than a sup-
plementary material. Prior to program
placement, -sixth and seventh graders
had typically been placed in a traditional
basal program (most commonly Har-
court, Brace, Jovanovich) while eighth
through twelfth grade students were in

Continued on Page 3




eclectic programs which emphasized the
use of high interest, low vocabulary
materials.

In order to be ehglble for the program,
sixth and seventh graders had to be
achieving at least three years below
reading grade level, eighth graders at the
fourth grade level or below, and ninth
through twelfth graders at or below a
fifth grade level. The program had been
initially targeted for use with high
school students, but was subsequently
extended to middle school students be-
cause teachers had indicated that
reading instructional programs at that
level were inadequate.

Students were placed in either Level A
or B of the Decoding Program based on
the results of the Placement Tests.
Students completing Level A continued
to Level B. The majority of students who
were initially placed in Level B spent the
year completing that program, although
a limited number did begin Level C.
Small instructional groups ranging from
four to eight students were formed on
the basis of the placement testing.

CRP-Decoding was presented to
teachers as one optional approach for
teaching reading to middle and high
school special education students. Full

day in-service was provided on two oc-

casions for all teachers who used the
programs. The initial workshop was
held prior to program implementation to
give teachers an overview of the pro-
gram and teaching techniques, as well as
to provide information about placement

testing, grouping, and scheduling. The
second in-service was scheduled for the
- week - 'before - the fall: term - began . and
_-Focused pnrnarﬂy on'_specific instruc-
tional “techniques, lésson pacing, and
other information needed for program
implementation. Final decisions con-
cerning placement in the program were
made in the initial weeks of the school
year although several teachers did elect
to begin the program somewhat later in
the year.

Design

Students in the study were tested on
the Peabody Individual Achievement
Test, the standard measure used in this
division as part of their annual evalua-
tion, at the conclusion of three con-
secutive school vyears ({1981-1983).
Academic achievement gains between
1981 and 1982 reflected progress made
under the prior reading curricula ‘as
discussed above, while difference scores
between 1982 and 1983 reflected im-
provement made under the CRP. Aca-
demic gains were computed separately
for Reading Recognition and Reading
Comprehension with separate f-test
statistics to compare the academic gains.
For this analysis LD and MR subjects
were combined to form a single treat-
ment group. To address the question of
differential effectiveness, an analysis of
covariance was run using the initial
achievement score (1981} as a covariate
to determine if significant differences on
the two post-test measures (1982, 1983)
were present. Separate ANCOVA’s were
run for Reading Recognition and Read-
ing Comprehension,

Results

Achievement test data obtained from
the series of three administrations of the
Reading Recognition and Reading Com-
prehension subtests of the PIAT served

with |

Table 1. Subject Characteristics

Groups Characteristics

N Mean Age” Ape Range - Grade Range Mean IQ IQ Range
LD Students 78 15-7 12 to 18-9 6-12 87.0 74-108
EMR Students” 41 16-0 11-10 to 19-8 6-12 62.5 44-75

*Age was determined at the time of initiation of the intervention program.

Table 2. Reading Recognition and Comprehension Posttest Scores by year.

No CRP CRP
Groups 1981 1982 Gain 1983 Gain
Reading Recognition
LD 4.27 4,34 (.07} 5.07 {.73)
MR - 3.12 3.33 (.21) 3.64 {.31)
'Reading Comprehension ‘
LD ' . 169 4.85 (.16) 5.49 (.64)
MR 3.37 {.10) 3.71 {.34)

3.27

as the dependent variable. Scores were
available as post-test measures for the
years 1981-83. These data are presented
in Table 2, separately for LD and MR
groups.

Overall Program Effectiveness
The initial question of overall pro-
gram effectiveness was addressed by

comparing gains pricr to the implemen-.
‘tation: of: CRP/{(1981:1982- school: year). -
‘with ‘gains made during the'experimental -

year {1982-1983 school year) for com-
bined LD and MR groups. Under the tra-
ditional program, the academic gains in
Reading Recogmt:on (X = 0.109) and
Reading Comprehension ((X = 0.128)
were minimal. In contrast, the academic
gains during the CRP were substantial
for both Reading Recognition ((X =
0.570) and Reading Comprehension {(X
= 0,500). #test analyses indicated a
significant difference between gain
scores in both Recognition (f = 2.75; p
less than .007) and Comprehension (¢t =
2.36; p less than .02). These findings
support the position that the CRP pro-
duced significantly greater gains than
the reading programs previously used in
these classrooms.

Differential Program Effectiveness

To address the question of differential
program effectiveness for LD and MR
students, separate ANCOVA's were run
on the two reading measures using the

initial test {1981 PIAT) scores as a

covariate., No significant group dif--

ferences were found for the 1982 post-
test scores for either Reading Recogni-
tion or Comprehension, thus indicating
the LD and MR groups responded in a
similar manner to the previously-used
reading programs. A significant group
difference was found for the 1983 post-
test scores on Reading Recognition (F
{1,117) = 9.479; p less than .003), but
not on Reading Comprehension. The
significant difference indicated that the
LD students improved more on Reading
Recognition than the MR students.

Discussion

The data summarized above support
the fact that CRP-Decoding had a signif-

icant impact on Reading Recognition
skills of students and on Reading Com-
prehension, On both Recognition and
Comprehension scores, gains for in-
dividual students ranged from essential-
Iy no positive change to several grade
levels during the year then were enroiled
in the program.

A key question explored in thls study'
was - the’ magnitude - of - readmg gains:

chievéd during the year in ‘which GRP.

approximately 5 to 6 months for both
Recognition and Comprehension are less
than those found in some prior research.
- However, it is significant that the previ-
ously reported research did not include
the same type of students as the current
study. For example, Gersten and
associates (1983) were concerned with
primary-level ESL students. Studies by
Campbell (1983, cited in Becker, 1984)
and Gregory et al, (1982) included older
students that were not specifically iden-
tified as LD or MR. The findings re-
ported herein are generally consistent
with the results reported by Lloyd and
colleagues {1980, 1981).
Several limitations in the present re-
* search need to be noted. First, the pool
of students under study did show some
fluctuation that was beyond the control
of the researchers with some students
transferring in and out of project schools
and/or being declassified from special
education. Second,
were adequately trained in the use of
CRP, a substantial amount of variance
was noted both in the competency level
of the instruction and achievement gains
in students. It seems relatively safe to
conclude that teacher competency was a
confounding variable which could not
be controlled for in this study.

Third, the use of PIAT scores as pre/
post measures did not provide for the
type of comprehensive evaluation that
might be desirable, The risk remained
that specific test scores for individual
students could represent inflated and/or
depressed estimates of actual achieve-
-ment level. Anecdotally, teachers’ judg-
ments were that the post-test scores were
conservative estimates of the magnitude
of the gains students achieved.

i G,
" Decoding ‘served ‘as- the:! primary-‘cur-" Lloyd; T, Culhnan D% -Hein,

riculum: for subjects, The mean gains of -

‘Virginia

although teachers

" The current study presents an op-
timistic perspective on the effectiveness
of remediation with older students. The
data caution special educators not to
assume that basic skills instruction
should be forsaken with adolescent
handicapped learners. The positive at-
titudes of teachers who utilized the pro-
gram reinforce the potential for the in-
corporation of highly structured, Direct
Instruction programs, such as CRP, into
the middle and secondary school cur-
riculum.
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‘nurnhber,

-tempted,

- ‘tionsare” rudimentaryisuch as.
~up,” “51t ‘down,” “hold it,” and “give it
- tome’”
- learn: _to follow -complex instructions as .
-part of a normal activity. Verbal direc-

upon . them. Such children are few in

but they place extreme
demands .-upon- their families and
teachers, are often kept in extremely
restrictive environments,- and - often do
not benefit from public school special
education programs. As such, they rep-
resent a major challenge to the field of
special education and applled behavior
analysis. -

Many of the issues and concerns that
have surrounded the use of generalized
compliance training in- the past five
‘years - have been directly related to
characteristics of the population that has
been served. Without exception, the ser-
vice systems "that have used the pro-
ceduré are programs that have made an
unusual committment to keep severely
handicapped .children who exhibit ex-
treme behavior problems in community
settings. . Wherever. this has been at-
~regardless of the behavior
management- programs that have been
used "paren'ts"and educators are often in-
volved in ‘emotional and taxing cir-
cumstances, -such as coping with self-
injurous behavior or dealing with public
‘misunderstanding of ‘a treatment pro-
cedure.. Thus, in’ part, generalized com-
pliance training has been.controversial

betause- it has been used to treat a .

population of children that have been
wrltten oft b}r miost communlty services.

L:ke ‘dther direct * instruction’ pro--

gramS"-‘-EngeImann'and Colvm 5 Gener~

a0 trusive treatrne

At first these instruc-
“stand

"Later in training the student may

-tions “are carefully  taught using such
common Direct Instruction procedures

- -as rapidly .paced massed practice, firm-

ing, and planned generalization. Because

- the program:was developed for children
-who have learned to be extremely op-

positional} it also-uses an overcorrection
‘procedure. In this component of the pro-

-gram, students who do not follow direc-

‘tions are required to stand up and sit
down repeatedly upon command. If
necessary, these movements are en-
forced by phy51cally overpowering the
learner while” using 16ud - verbal com-
mands, Overcorrection has been widely
used with'severely handicapped students
and has oftén; by itself, been an effective
form of pumshment (Foxx and Bachtel,
'1983) ST .

- GCT has been controvers:al because 1t_
has been used with a difficult population

. and because it-includes a dramatic pun-

..1985),.

. ishment procedure., :Qvercorrection and
.. other .aversive- procedures’ have come:
', under attack by advocacy and profes-
- .-sional organizations . because 'such pro-
"+~ cedures are intrusive, i.e. they cause the
. Iearner, physical and -psychological dis- -
_comfort or: -distress {TASH Newsletter, -
‘Opponents .of ‘aversive proce--
- dures fear that.such-methods are widely . -
~misused and, as a.result, may subject -

_severely handicapped persors to abuse.

Educators: who have.used-GCT have.
often stepped . right into the middle of -
: thls controversy e

Lega] and Ethical Safeguards

The use of GCT has proven to be con-
troversial in a majority of the settings in
which it has been implemented, In some
cases, the controversy has surfaced in
local newspapers; in others it has given
rise to adminstrative investigations and
reviews, One result of this controversy
has been the development of legal and
ethical safeguard mechanisms. In order
to prevent accusations of abuse and ac-
tual misuse of the treatment, school
districts and group home organizations
have developed human rights review
mechanisms (Irvin and Singer, 1985;
Singer and Irvin, 1985},
district has developed a Human Rights
Review Committee (Singer and Irvin,
1985) that uses extensions of normal
1.LE.P. ‘procedures to review the pro-
posed use and implementation of any in-
trusive . treatment with handicapped
learners. :

The Review Committee has been well
received by parents and school person-
nel and has played an important rele in
assuring that there is knowledgeable
public oversight regarding the use of
generalized compliance training and
other potentially intrusive treatments.
The Committee is responsible for seeing

that the school district has accomplished-

the following safeguards before im-
plementing any intrusive tréatments: (1)
obtamed full iriformed « consent {2) made

‘a good faith effort to use, less mtrusw&
“best - pr
‘documented: th

ractice. procdures (3)_" refully

" cedures “are “described in ‘detail iria
-manual by the’ authors (Irvm and’ Slnger -

1985)

Admi:ﬁstr'a'tive‘Aé‘édmiﬁbﬁatiéns -

GCT has proved to be challenging to

implement both because of the nature of

the population served and the precision-

required . to' implement the program
properly. To our knowledge, it has been
implemented successfully in three re-
gional school districts, three -group
homes for severly handicapped children
and young adults, a sheltered workshop

program for severely handicapped

adults, 'and in the private practice of
three behavior therapists who work with
families of handicapped children. At

least 50 individuals have received ap--

propriate GCT treatments from quali-
fied professionals. It has been used both
to train students who were extremely
noncompliant and to decelerate other
aberrant behaviors such as self-injurous
aggression, tantruming, ingesting of

dangerous substances, fire setting, run--

ning away, and breakxng and teanng ob-
]ects

In each of these varied settings there
have been several common administra-
tive issues that have required attention:
{1} the need for high staff-client ratios,

{2) the need for highly trained personnel,
{3) the need for careful on-going supervi- -
..sion of-program implementation, and (4)

the need-for: an -excellent teaching en-

- vironment as the context for compliance

training. It .is- important to note that

“these: concerns - arise - whenever this -
population. is. served adequately .and’

whenever-complex behavioral program-
ming “is “used. Dunng intitial phases of
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compliance training, students in class-
rooms have required one-to-one aides.
In group homes, a staff-to-client ratio of
4 to 6 has been needed. In several cases,
however, this level of staffing has been
faded after a period of from 1 to 3 years,
In others, the intensive level of staffing
has not been withdrawn because of the
rapid emergence of behavior problems
when intensive programming is faded.
Unfortunately, we do not have enough
data to predict ahead of time who will
succeed with less intensive supervision

" and who will not.

_The need for highly trained personnel
derives from both the difficult nature of
the presenting problem behaviors and
the complexity of the treatment pro-
cedure. Successful programs have em-
ployed a program director or behavior
specialist who is highly skilled and thus
able to: (1) demonstrate the treatment
procedure to others who will implement
it, (2) identify instructional errors by
program implementors, {3} give im-
mediate feedback to those staff regard-
ing their implementation efforts, (4)
modify the program as needed, and (5)
solve problems. The organizations
described above have all instituted in-
service training programs in GCT for
their staff members. Training is on-
going, with frequent supervisory feed-
back.

Finally, the procedure requires a good
teaching environment as a basic context

- for the training: Those elements of good

T

instruction’and good classrooth practice

‘that have: been:described, repeatedly in
1" -the ADI News must be:in‘place;. ‘They in-
- -clude high levels of engaged time, high
. levéls -of: reinforcement,.

immediate and
skilled: correction procedures, -ap-
propriate’ pacing, .variation of stimulus
materials, careful selection and sequenc-
ing of exemplars, trainifig for. generaliza-
tion, and regular‘review of materials:
Intensive behavioral services are ex-
pensive to provide. Programs that -have
not previously served this population

have had to find ways to fund such in- .

tensive levels of service. Policy initia-
tives to address the needs of this popula-

tion are sorely needed. At the present -
programs often have to~patch
- together funding mechanisms to sustain

time,
intensive treatment.

Modifications fo the Procedures
Several implementors of the program
have made modifications of it—primari-
ly in regard to the use of overcorrection.
Professional opinion and public con-
cerns about child abuse have created a
climate in which the use of any punish-
ment procedure is highly controversial.
In addition, there appear to be many
students who, in fact, do.not require the
use of the aversive elements of GCT,
Consequently, some -educators have
focused their work on the positive com-

_ ponents of the program. They have used
- a variety of ways of addressing aberrant

behavior. including physically- blocking
it, manual restraint, short time out, and
simple persistence with instruction in the

" face of aberrant behavior. In some cases

these procedures have been sufficient. In
these cases, GCT has been an unusua]ly
gentle program, However, 'in other
cases—particularly with older and more

- violent students—these approaches have

not been ‘sufficient to obtain sustained
suppression .of problem beha_wors .Ithas

_tremely aberrant behaviors.

been necessary to add the more intrusive
overcorrection component. For exam-
ple, in one school program the staff

found that manual restraint of an
autistic young man when he tantrumed
led to an increase in his violence and that
additional emergency procedures used
to prevent others from injury were inef-
fective. In this case the use of enforced
“stand up” and “sit down” commands
appeared to be less harmful than the
continued failure of other less intrusive
measures.

Research Needs
There are several compeiling research

issues raised by field experience with

GCT. First, there is a need for further

documentation of the program's effects.

Treatment reports to date have been

case histories and have lacked the kind

of reliability and experimental control

that is generally accepted as a standard

in the applied behavior analytic litera-

ture. Such documentation would help to

disseminate the procedure. Carefully

designed studies of the treatment with

direct observation measures would be a

real contribution since our clinical ex-
perience has shown GCT to be effective

where all else has failed to reduce ex-
Of par-
ticular interest in such studies would be

untargeted collateral behaviors such as

mean length of utterances, smiling, on-

task behavior, and acquisition of new

skills: We have observed repeatedly that

when students learn:to: follow directions

there is often 4.rapid emetgence of other
seemingly unrelated skills.. For example, '

. one autistic teenager-who only used oc-.

casional two-word utterances began
speaking in four-word -utterances as
soon as he learned to follow directions.
Careful documentation of such effects is
needed. 1t is possible that generalized
compliance represents ‘a general
response class that is a core skill by vir-
tue of the fact that it facilitates the learn-
ing. and performance of many skills.
There is a need to identify such core
skills for severely handicapped learners
because they often learn very slowly and
lack many basic skills. As a result it is
essential that educators select skills for
instruction that will be as generative as
possible, _
Secondly, there are some very intrigu-
ing elements of the GCT program that,
of themselves, are promising as treat-
ment components and thecretically of
great interest, In particular, GCT in-
volves use of a “precorrection” pro-
cedure that is being widely used by
teachers of severely handicapped stu-
dents who must instruct their students in
diverse community settings. The precor-
rection procedure involves the following
components: (1) identification of
stimulus conditions that reliably predict
problem behaviors, (2) identification of
the early parts of aberrant response
chains, (3) presentation of rapidly paced
commands in the presence of either 1 or
2, and (4) reinforcement of compliance
with these commands. For example, a
teacher might assess the circumstances in
which an autistic student tantrums and
find that the student is most likely to
become violent in a crowded room, less
likely in the presence of several other

Continued on Page 5



By Geoffrey Colvin, Ph.D.

Behavior Specialist, Casper, Wyoming
and Robert Lowe, Ph.D.

Principal, Casper, Wyoming

There is one component in a school
discipline plan that cannot be excluded,
parents have to be involved. If this is not
carefully planned for, the involvement
may take forms that are not desired. The
following notes are some verbatim con-
cerns that have reached a principal’s of-
fice.

“If your black playground lady disci-

plines my kid again I will tap dance

on her head.”

“If you don't let Joe fight, I will hafta
hit you.’

“Laurice admitted she wrote on the
wall but she really did not do it be-
cause she does not know how to spell
those bad words.”

“My son Cedric is well behaved at
home and at Sunday School and
never had any problems before he

came to your school. His color must -

be a problem to you folks.”

“Please get another bus driver . . .

this one only sees my Leroy doing

awful things.”

“If you would start giving out better

lunch food, maybe. Cissy would quit

throwing it around.”
The following notes came from the prin-
cipal's desk:

Mrs. Smith arrived at the office quite
disturbed and spoiling for a.fight. I told
her I would visit with-her as-soon as-the
Behavior.. Consultant:

" Grmith followed neinto my office. When -
T'asked her to wait cutside the office'she. -

_stated in a loud, threatening voice that
. my office was public. property and that
she would stay.

Tim lost his cool completely in the
classroom and was sent to the office. His.

mother was called- and arrived at the. - -

school in 30 minutes. She then visited
with Tim and determined that he needed
swats and then proceeded to apply a

arrived. Mrs: ooy

~ Working with Parents

.Negotiak le Part of School

goodly number (10) with my paddle.

Ruth was sent in from the playground
for fighting, making obscene gestures,
cursing, defying authority and for being
mouthy in general, Her father indicated
that we must mean Irene because Ruth is
the apple of his eye and she would never
do anything like that.

While it is possible to deal with these
parent concerns as they arise, we suggest
it is much more fruitful and certainly less
stressful to have a systematic plan for in-
volving parents in a behavior manage-
ment system.

Such a plan wou]d be comprised of
the following components:

1. Involvement at the development

phase.

2. Communication of the proposed

plan.

3. Communication of services avail-

able in the School District.

4. Development of a parent training
system.

Management of parent behavior.
Management of the parent con-
ference.

p\U"I

1. Involvement at the Development
Phase
There are several advantages of trying

to involve parents in developing or re-

vising the school discipline plan:

a, If parents have the opportunity to
participate in the development of the
plan, then there is more likelihood
that they will accept the plan.

b. By setting up a:mechanism to require

inputfrom:parents (and: staff)

. communicating notonly. that '}

~-opinions are valued but ‘that- it is
necessary to have a plani-In- other
words, the process-helps to sell the
idea of having a school discipline

~plan.. ..

c. While all parents may have the op-

that the response will probably be
minimal. However, when a situation
arises that particular parents are

eneralized Com lnce

people, and unlikely to tantrum when
alone with a trainer.

The teacher might also study the tan-
trums to find that the student reliably
flaps his/her hands before beginning to
tantrum, After the learmer had been
carefully taught to follow several direc-
tions, the teacher would begin to use the
precorrection procedure. Before entering
-a crowded room, the teacher would give
the student several simple directions to
follow including a command for a re-
sponse that is incompatible with tan-
truming such as “hands down, no
noise.” If the student were to begin to
flap his hands while in the room, she
would immediately provide rapidly
paced commands to interrupt the tan-
trum chain. Our field experience shows
this simple technique to be very useful,
It is particularly helpful because it is

portable—it can be used unobtrusively
in community settings. Research is need- -

ed to validate the applicability and ef-
fects of the procedure. Our experience
with precorrections also suggests the
possibility of both self-control and staff-
implemented maintenance procedures
that could be extremely useful in applied

settings.

Another area that needs to be careful-
ly researched is how implementation of
the last phase of a compliance training
program is achieved successfully. This is
the phase in which verbal commands for
compliance are systematically made in-
discriminable from other on-going ver-
bal cues. In at least one site, highly
skilled staff have managed to make com-
pliance commands indiscriminable from
normal social interactions so that
autistic teenagers have learned to re-
spond to cues such as “Hi, how are
you?” in the same way as they respond
to compliance commands. This process
ought to be carefully documented; mak-
ing compliance training and normal
social  interactions indiscriminable in

- diverse settings could be extremely

useful as a training technique for a vari-
ety of purposes. .

" Finally, as mentioned earlier, aiter-
natives are needed to the overcorrection
component of GCT. In particular, other
procedures are needed for working with
older students and adults. Overcorrec-

 tion is not recommended for this popula-

Hion because it is often difficult to

werare::  COmm

it - ivior. o

students) rles may cummumcate a chal- -
- programs for children who exhibit seri- . -

- portunity: to - participate, we know-

hostile about some consequences that
are applied to their child, then we can
respond that they had the chance to
input and will have another chance
when the plan is evaluated and re-
vised. So until -the plan is changed
our policy dictates that we maintain
the present plan.

d. Parents who have prowded mput
into the plan can function as “allies”
for us in dealing with hostile parents,
This situation is particularly helpful
where minorities are concerned.

2. Communication of the Proposed Plan
~ While it is important to invite parent
input in the development of the plan and
to respond appropriately to their input,
it is critical to take several steps to
disserinate the plan. The following
steps are helpful:

a. Distribute copies of the plan to all

- parents, In addition we recommend that

some kind of slip be designed to indicate
that the parents have received a copy.
References can be made in newsletters
that the plan has been circulated to all
parents and that if any parent has not
received a copy then they should contact
the school office immediately. Apart
from-ensuring that all parents have the
chance to read the plan, this step helps

‘to curtail statements like “I never knew

that was a rule.”

b. It is important to frame rules and
consequences in a positive manner. For
example, it is better to use terms like ex-
pecmtmns versus rules

lenge or an authority threat.

c. Parents need to know -at -what-

point in the discipline plan they will be
required to become involved. It is best to

‘have a hierarchy of penalties and after a
certain point -in. this hierarchy parents:
become involved. Clearly there are ex-
-ceptions to every plan. However, our

point is that if you do not have a plan

rainlng Continued from Page 4 m

physically enforce commands without
risking injury to the subject or to the

staff (Foxx and Bechtel, 1983). Accept-

able and effective ways to work with
violent adolescents and adults must be
developed.

The application of Engelmann's in-
structional analysis approach to behav-
jor problems holds great promise. The
relative success of GCT as a treatment
for a group of students who are unusual-
ly difficult to educate demonstrates this
fact. We hope that relevant research and
program development efforts will be
sustained enough to reahze that prom-
ise.
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By Martin A. Siegel & Dennis M. Davis.
Random House, 1986, 236 pages.

A book is stimulating if it does just
that—stimulates and prompts you to
think about issues that you would other-
wise not think about. Understanding
Computer-Based Education should be
stimulating to anyone interested in in-
struction, whether or not the person is
interested in computers. While com-
puters represent a new technology, an
old problem is encountered when they
are used to teach: How to get the job
done effectively and efficiently, There
are many issues associated with com-
puters as an approach to delivering in-
structional content. *

The authors, Marty Siegel and Dennis
Davis, take it from the beginning and
lead you, a step at a time, through the
issues. Their presentation is thoughtful
and very nontechnical. You will not en-

. counter bits and bites. Instead, you will
see how the problems of computers in

education are basically the same .as the ’

problems teachers face.

~Afterall; the computer is supposed to®
. do what the teacher would do in a tradi-:

tional setting, deliver skills to students in
a way that can be demonstrated through
some sort of “test,” :

The book opens with a short socaaI
history of computers. The first com-

puters emerged in the industrial revolu-
‘tion, They were machines that could |

perform routine operations more cheap-
ly and more rapidly than humans. The
Jaquard loom was an early prototype, It
used a stiff punched card to guide the

machine through a series of complicated -
steps in weaving; and lo, the punched
card led to the Second Wave computers,

These machines did operations that had
been performed by clerks. As Siegel and

Davis point out, “It is easy to see why. -

Second Wave computers had-to strive
for big memory -and big computing
power. After all, in the early days of
Second Wave computing, clerks could”
do the same kinds of data processing
tasks that computers could do, -and for
less money, since-computers were ex-
traordinarily expensive to build, oper-.

ate, and maintain. The computer's only

advantage was that it could do more (big
rnemory) faster than clerks (blg process-
ing power), and with fewer errors. The
computer became practical between
1880 and 1890, when the US populat:on
had swelled so much through immigra-
tion that it would have taken an army of
clerks more than ten years to complete
the 1890 census. Enter the computer,
large size, large memory, large rapid
processing. ‘

The Third Wave computers were con-
ceived because of technological ad-
vances; however, their parents were
clearly Second Wave machines, . and
they came into being with a. heavy
legacy from their parents, With tran-
sistors, silicon chips, and microcircuitry,

: thé‘y‘were magnificently powerful and

inexpensive, and their creators looked .

riot to the large industries that purchased
the Second Wave machines, but to you
and me, the mass market—a chicken in
every pot, two cars in every garage and
at least a couple of computers in every
school. But the legacy of the parents
directed the first steps of the Third Wave
machines. The new hardware could op-
erate only if it accommodated some kind
of software. As Siegel and Davis ex-
plain, “Because the function of the com-
puter can change depending on the pro-
gram it is running, programs are called,
'soft.’ Software is soft in the sense that it
is changeable; hardware is hard because
it is fixed or unchangeable. The com-
puter must have a complex program be-
cause few, automatic, fixed functions
are built into it. The problem with the

early (and often current) programs is -

that the people responsible for the Third
Wave machines were Second Wave peo-
ple The Second~Wave emphasis was on

“programming” the machine, construct-
ing the software and putting it into the

‘computer so-that; it works; Kind of like .
“*building a car from junk parts or rewir-
.ing your house. The Third-Wave users,
“however, were not computer program-

“mers. Their interest in the.computer was -

- not to-build the part of them that would
- make therm do something useful, but to

use them—Ilike most people use cars.
They are not particularly interested in

the circuitry that makes the seat belt .
, warning sound when the ignition: turns

on. They are simply interested in using
the car to get from here to there. They

‘view the car from a perspective totally
different

from that of the do-it-
yourselfer or hobbiest. As Siegel and

Davis point out, “In education, the com-
_puter revolution is. centered not.in the

new machines but in new uses.” In other
words, people who use micros-are soft-
ware users not hardware programmers.

The questions this user asks are basic:
“What do I want to teach? . . . What
sofitware delivers that mstruchon?
What computer runs that 50ftware?

In their own quaint way, developers

“of Third Wave machines recognized that

the needs of the new user were different
and they came up with catch words
(which are not entirely meaningless) to
express how the software for the new

" user had to be different from that de-

signed for Second-Wave consumers, The
king of the catch words, “user friendly,”
means simply that the software is easy to

" use. More specifically, the program will

interact in- some version of Eng-
lish—possibly pidgeon English, but not
the cryptic and involved codes that
characterized Second-Wave programs.
"Programs that are protected so that
even if you do something dumb .

you will not destroy the program or lose
whatéver data you entered, programs
that keep you from getting stuck .

programs that place clear dzrect:ons for

using them right on thé screen (instead .

of.the manual).”

As Slegel and Davis point out, “When

you stop to think about it, howuaver the -

term (user friendly} is actually rather
strange. Of all the easy-to-use things we
purchase, only computers and software
seem to be described by this term, Who
ever heard , . . of a 'user-friendly’ bicy-
cle?” The term user friendly represents
Third Wave computer people talking to
themselves, reminding each other that
there are new needs for the Third-Wave
consumer, but not quite knowing how
to express the idea. The people who
designed and market the machines are
computer experts—with a Second-Wave
orientation. For them, the machine’s
potential is the important ticket. “As a
result, we Third Wave users end up with
a great little machine and nothing—or
mostly bad and unfriendly software—to
run it. And that, in turn, is why so many
computers in our schools are standing
idle. . It can be fun and exciting to
learn some programmmg if you want to,-
arid there is. a place for-teacher devel-
oped. programs.in - educatxon .But

‘when'it-comes to the serious: dehvery of
“instruction;:teachersc
~.pected todevelop programs themsélves

than they can‘be expected to develop
their own textbook series,”.
Which' brings us to the quest:on of
“computer literacy,” If you're a do-it-
yourselfer, computer literacy consists of
learning such ugly stuff as “BASIC pro-
gramming.” But as users of computers,
not programmers we have different liter-
acy needs. “. . . We need a.range of

courses with titles like, Using the Com- .

puter in Education.”” Even with very
friendly programs. there.is a- need for
such literacy. Yet, as you probably
know if you've had the questionable ex-

perience of taking a course on “com-

puter literacy,” we are still treated as
mechanics, not mte]hgent users w1th
very specific needs, -

One.very important notion that is not
neatly expressed by the shop term “user
friendly,” is that if the computer is to
serve the primary Third-Wave consumer
the machine must be transparent. It
must do its job in a way that doesn't call
attention to itself,

What should:we. know -about the in-

- ternal operations of the computer? Well,
- you should kngw . that they can't teach.

“Computers do not teach: people teach.

- People bu1ld instruétion’ into computer

programs.” The computer forms varia-
tions of four tasks: They accept input,
they store information; they manipulate
that information ({calculate, compare,
sort, possibly summarize); and they give
you back the product of their manipula-
tions as some output. Even though the
computer is basically a dumb instru-
ment, a program that intelligently har-
nesses these four “tasks” can make the
computer behave a ot like a teacher. It
can interact with the student—tell her if
she made a mistake—it can keep score
on her performance, and sort items that

she missed so they will be repeated in the

ro:more-be ex=

- smart:

sequence of activities that she follows.-
(but not necessarily in the sequence that
another learner follows). The computer
can also keep score on how well the
learner performed and perform a book-
keeping-management function for the
teacher. Although teachers can do some
things better than computers, “com-
puters can guarantee achievement given
appropriately designed instruction , . .
computers may also be regarded as bet-
ter at sorting information. Urilike: most
teachers, they have. total recall:-how-
ever, they can draw only on information .
that has been specifically programmed
into for the task at hand. They cannot
reach into their Tife experience’ for addi-
tional information and bring it to bear
on instruction.”

Instructionally oriented systems can
be classified in various ways. The two
primary classifications are based on the
responses the learner produces and on
the goals of interaction. Classifying

~5ystems - accordmg to learner Tesponses
_ -leads to categorles like"drill, tutorials,

imalations,” and

instruction is Taylor's system, which

“classifies activities according to the goal.

The computer may be a tutor; atutee, or
a tool. Neither classification system does
much for me, The nicest thing that hap-
pens .in the chapter that explains these

~ systems is the illustrations the authors

present. Some of the examples are from
FLATO programs developed by S. G. .
Smith, who has to be one of the cleverest
inistructional’ programmers around to-
day. Smith not only knows his content;
he knows how to translate it into
"games,” simulations,. and very in-
telligent exercises. Other illusrations in- -
volving PLATQ programs are also
For _instance, in a bone-
identification .program, a marker shows
a particular bone and the screen asks,
“What bone is this?” If the student
makes a mistake, typing in the wrong
name, the following screen shows the
bone the student mistakenly named and
once more asks about the targeted bone.

- Inevitably any discussion of com-

puters in education must deal with ques-

tions of instructional philosophy. Just as
there are those in education who try to
fit a round peg into a square hole by
“redefining” roundress, there are those
in the computer-education forefront
who identify problems that are quite
real, interpolate theories or explanations
that are perfectly irrelevant, and come
up with solutions that are best left in
rields near cattle barns. Siegel and Davis
approach the philosophical with pa-
tience and understanding, in Chapters 5,
6 and 7. They begin with an easy-to-
follow description of Logo, and how it
attempts to teach “powerful concepts”
through a program language that per-
mits the learner to manipulate a triangle

. Contmued on Page 8.
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on the screen (called a turtle) through
the use of a fairly simple computer

language. The developer of Logo,
' Seymour Papert, suggests that through

“discovery” in using the Logo program, -

students will engage in meaninfgul learn-
ing—meaningful in the Piagetian sense
(which unfortunately has nothing to do
with instructional meaningfu]ness).
Papert identifies a real problem,

‘hour a .day drawing dance steps on
squared paper and had to pass tests on
these “dance facts” before they were
allowed to dance physically . . .” Yes,
some _ drill-and-practice programs are
stupid. Some take a task that is basically
one of creation or productian and make
it a “fact program.” This problem is real.
But now, the solution—the turtle, which
is concrete, although it uses formal
mathematical relationships and is pur-
ported to impart mathematical knowl-
edge. Papert-writes: -

A turtle is at some place . . . but it also faces
some direction . . . In this; the turtle is like a per-
son .. .- .-or an animal or a boat, And from these

 similarities come the turtle's special ability to serve
as a firsf representative of formal mathematics for
a child, Children can identify with the turtle and
are thus able to bring their knowledge about their
bodies, and the way they move, into the work of
learning formal geometry,

The response that Siegel and Dav15 :

give is far more patient than mine would
be (after 1 reach for the air sickness bag).
They question the idea that students will
learn such “powerful ideas” from learn-

ing to write programs:that manipulate
the turtle.:(The idea of learning, formal

prmczpies from playing with:the. turtle is .

aboutas compelling

that - orie: will learnto ‘express . forinalf

properties of Ianguage by learning to
speak. acceptably. The:trick in learning
any system- «of abstraction is to learn the
uniqué - perspective .or way of slicing
reality that unifies all the applications of
the abstraction. Stated differently, any
kid who has ever filled a bucket with
sand and watched it flow out through a
hole in the bottom has witnessed an ex-
ample of integral calculus, but very few
people would espouse the scenario that
by watching sand trickle from a holey
bucket, someone would learn calculus.)

Another “powerful idea” that is sup-.

posed to be caused by the turtle program
. is the strategy of “debugging.” Papert
cites an example of a child who tried to
draw a house using the Logo routines
she had learned. The first house locked
like this:

She partially debugged the illustra-
tions and got this:- ‘

-, -

And with a final dehuggiog, this:

N

“Imag-
ine that children were forced to spend an

ase:

Papert suggests - that this debuggmg_
practice provides children with some -
concepts that can be generahzed to show -
the larger issues. (This is another exam- .

ple of the sand and the bucket game.} .

As Siegel and Davis put it: “The ques-
tion is how to apply a concept like de-
bugging to problems other than pro-
gramming problems.” How does it apply
to the task of fixing up a written:com-
position, ‘Even if the student recognizes
that both English and Logo are lan-
guages and that a bug in a Logo program
can be remedied, where does the student
go from here? “Debugging problems in
computer programming usually are
logical problems. Problems in
writing have many different” origins.
They could be logical, but they could be
grammatical, stylistic, or conceptual.
Papert points out that in using computer
programs to generate sentences, a girl
named Jenny made a discovery. “Now |
know why we have nouns and verbs.”
(More sand from the bucket.)

- Siegel ant_i Davis respond to this anec-
dotal approach to instruction by point-

- ing out that there is a difference between

what one student happened to learn and
what was taught. “Put it this way: Hav-
ing found out about Jenny's discovery,
can her English teacher confidently drop
the study of nouns and verbs from the

- curriculum?” The authors point out that

even though Papert’s solutions are prob-

lematic; his identification of the problem -
is very.reasonable: Nouns and verbs are
ig] _ly taught well’in your l:yplcal';-. :
' “What else is'new. But -
“the problem of undiie formalism in the

not
arignage ‘clags.”

curncula does not xmply the turtle. ,

Papert states, “In many schools to-
day, the phrase ‘computer-aided instruc-
tion" means making the computer teach
the child. One might say the computer is

_ being used to program the child. In my

vision, the child programs the
computer.” Very quotable, but based on
double meanings and a somewhat false
dilemma. That would be like saying that
children who learn to manipulate the
turtle become experts at manipulation
and can therefore be expected to grow
into manipulative people. Or, as Siegel
and Davis put it, “Logo teaches students
to program computers. At the surface

Jevel, Lago thus presents no restrictions

to the student . . . But programming
languages are themselves restricted, ar-
tificial . . .” which means that Logo im-
poses the strongest kind of machine-like
restraints -on the student, A well de-
signed “tufor’.program “which interacts
with students in English (not a program-
ming language} imposes no such intrin-
sic mechanical restrictions on how. stu-

_dents think about what they learn.

The thing that bothers me most about
the plastic positions taken by people like
Papert, who actually do an energetic job
of warping reality to make it fit their
assumptions about kids and learning, is
their disregard for data or thinking. If
debugging is a skill that is to be
taught—whether it has any great ap-
plication outside the field of computer
programming—there are relatively effi-
cient ways to teach it, For instance, we

could construct a series of examples, like

Jenny's first attempt at a house, display

‘the .programs,. highlight the parts that -

‘are relevant-to the mistakes and have
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. ‘wait for motiviation, happenstance; and .

pure chance to lead to “discovery.” We

_can anticipate that it is a skill that the
- students should have, and we design in-

struction that is capable of delivering it.
So much for my editorial stance.

‘In dealing with the question of evalu-

..ating discovery, Siegel and Davis point

out that two criteria are important: ef-

.. fectiveness and efficiency.

These criteria’can be expressed by the
answers to a series of questions: Did all
the students learn the material? What ex-
actly was it that students learned? If
mastery performance shows great dif-
ferences among children who went
through the discovery experience, whose

fault is it? {Should someone, like a

teacher, have intervened and supported
those who are less proficient at discov-
ery?) What is legitimately discovered?
“Bad instruction is inefficient because
those who take it simply do not learn
what they were supposed to learn. But
of equal importance in classrooms, text-
books and instructions is the sort of inef-
fectiveness that is related to efficiency. If
students in two different instructional
programs learn the same thing, but one
program takes significantly less time
. . . it is better, If we had all the time

. . ... we needed, perhaps this would not

be the case. But students hdve a lot to
learn and no surplus of learning time."”

*The author's philosophical position is

- that -computers should. be used 'to in-
- dividualize

nstruction, - which means

" ing "to’ ‘their . /pretest performance andr
their. performance -on"various exercises.

The uniform feature of the program:for

students. of varying ability is that it will’
. turn out students with the same mini-

mum performance. The authors point
out that it is not only an elusive task to

"design instruction according to the in-

dividuality of the learner; it is probably
impossible, given the various possible
dimensions on which we could show in-
dividual differences
styles, skills, and so on. If instruction is
“individualized” so that the content is
given and the procedures for accommo-
dating the range of students wha would
enter the program, the goal is both
manageable and potentially effective. In-

.dividualizing means that “each student

must get every bit of instruction he or
she needs to master content effectively
and. . . no student gets one bit more in-

struction that he or she needs.”

I may not disagree with the authors on
this point, but 1 think the description of
“he or she needs” should be made very

- clear. Theneed typically is much greater

than that suggested by traditional pro-
grams that must have been inspired by
hit-and-run drivers. These programs
seem to assume that the game of instruc-
tion is to present new material at such a
rapid rate that slower kids can't possibly
learn it, and faster kids can learn it at the
expense of developing great absorption
strategies, but naot thinking or critical-
skill strategies. Part of any good pro-
gram is lots and lots of overkill. The ad-
ditional practice is needed for the slower

- kids and it really won't either turn off or

hinder the higher performers. We don't
want the student’s grasp of important

- skills to be so precariously . positioned,
" that the first time he or she sneezes, the

' students f1x them up- We dont have to sklll flies out of their head S1egel and'_-'-

in preferences,

Davis demonstrate a grasp of "in-

 telligent” individualization in their list of

specific things the program must do.

"1, In delivering instruction, we must devise some
means for determining whether a student
already knows the content taught in a lesson

- and, if he or she does, individualizing the
lesson by permitting the student to skip it.

2 . For students who do not already know the

Facts and/or skills the lesson teaches, and who
thus enter instruction, we must:

r

a. Teach them only the skills they do not
know. Delivery is not fully individualized
if the lesson is “all or nothing”"-if students
who enter it must take all the instruction,
even though they make only a subset of
possible errors in performing on the con-
tent,

- b .Give them immediate corrective feedback

" an their performance. Most instruction in-

cludes some form of feedback, usually de-

layed. For fully individualized delivery,

students must get immadiate feedback, and

it must be specific to the leamning errors
they have made.

c . Provide some efficient means for extended
practice on the skills they have learned in
the lesson, Again, most instructional pro-

" grams include practice, but individualized
delivery means that practice focuses on the
specific skills with which a student is hav-
ing difficulty.”

Chapter 7 takes us through the specif-
ic techniques used by a good tutor pro-
gram, showing us how the program per-
mits accurate placement of students, im-
mediate instructional feedback on per-

- formance; variation in lesson content
_(dependmg on student performance) dis-
 tributed practice;: and sequencing. in-
‘structional activities (what ‘Student M

does after she completes this program).—

.The treatment of these issues is clear and
_ very sensible.

The final chapters in the bock deal
with specific issues associated with the -
instructional use of software. Chapter 8,
educational software tools discusses
some of the more subtle issues of soft-
ware tools. Chapters ¢ and 10 deal with
very practical issues of using computers
in the classroom and attacking the

courseware problem. Chapter 11 pre-
" sents possibilities, what could be. The

closing paragraph suggests the ultimate
possﬂ::hty

“When the time soon comes that it is possible to
carry the entire contents of the Library of Congress
around in a briefcase-sized computer, the problem

we will face is not one of knowing how to build the
"data base we carry, but how to get at the informa-

tion it contains in imaginative, efficient ways. Asit
increases our command of the knowledge and
skills we need, this capacity to lead us into creative
use of an awe-inspiring powerful new medium is

_~surely the chief value and the best destiny of the

computer as teacher.”

My final note: As you can tell from
my frequent editorial comments (other-
wise known as opinions), 1 found the
book both informative and carefully se-
quenced. 1 think it should be required
reading for anyone in education who is
looking at computers as a solution to
global problems, Computers that deliver
instruction, as Siegel and Davis point
out through various examples, are
driven not by hardware, but by the raw
instructional details of the software. If
those details are designed according to

sound instructional principles, the pro-

gram will deliver. If not, your computer
has wasted both your time and that of
your students.

“Reviewed by Siegfried Engelmann *



By Charles Arthur—Teacher
Winchester, Massaqhusetts

Program Description and Test Score
Interpretation

‘In September 1984 a special class was
established at my Jr. High for students
with learming difficulties. Tests were
given at the beginning and end of the
year in order to evaluate the progress
tHat was made by the students during
this first year. Only test scores for.six

students have been recorded because:

they are the students who completed a
full year in the program. Three other
students were in the class for a portion
of the year. Testing was not completed
for these three because of the partial

year participation and because of atten-.

dance problems. Also, these three did
not have the same serious academic
problems as the first six.

For the six students, (¢ boys and 2
girls) the special class provided instruc-
tion for 4 or 5 out of 7 classes a day.
Four of the 6 students were considered

7th graders and 2 were 8th graders at the
beginning of the year. Their ages ranged
from 12-2 to’14-2. The daily classes in-
cluded instruction in reading, language,
math, independent reading in the con-
tent areas, and, for three of the students,
a spelling/writing class. An instructional

aide ‘worked in the class for the last

three-fourths of the year when 8 or 9
students were in the program.
" The main purpose of the class was to

provide intensive instruction to students
whio, were: at:least two: gradewlevelsube-}.‘;g««
hind in academlc ‘skills ‘due to a‘history -
of learning difficultiés, The goal of the

program was to help the students catch-
up-as-much as possible to the average
skiils .of their own grade level. In order
to do this,.each student would have to

‘make more than a year's progress within _

the year. _

:The tests given, as one indication of
this progress, were all norm-reference
tests, These tests sample a progression of
representative skills and provide stan-
dard average scores for various age level
groupings and grade levels.

_The students would be expected to im-
prove at least one grade level in order to
just keep up with the average progress,
To catch up, they need to progress more
than one grade level, All six students
gained at least two grade levels in most
areas. Thus, the progress made with
these students, during this year, in-
dicates that it is possible for students

with a history of learning problems,
who have fallen way behind each vear,
to begin to regain these losses.

Not all of the students were given ex-
actly the same tests. Some first year dif-
ficulties prevented a complete uniform
evaluation. For example, one of the 8th
graders refused. to take some oral tests at
the beginning of the year, and the lack of
time caused a few small omissions with
other students, In spite of this, the
testing was very similar for each -stu-
dent, and enough tests were given to

provide-adequate information (see'Table

1) . ‘

The most interesting aspect of these
scores has to do with the degree to which
they correlate with the mastery of cur-
rictlum objectives. Curriculum objec-
tives can measure skills more precisely,
but are more difficult to refate to age or
grade level groups. The Reading Com-
prehension/Written Language objectives
and the Reading/Decoding objectives
that these students worked on come

- from the Corrective Reading Program

by Engelmann and others. This program
has two tracks, one for decoding skills
and the other for reading comprehensicn
and written language skills. These pro-
grams, plus the corrective spelling and
math programs from the same author
comprised most of the curriculum for
this class.’

‘To summarize the curriculum levels
achieved in the class, all six students
mastered the Reading Comprehension/
Written Language objectives of Com-

. prehension B. Two students compieted o
Level B Decodmg <kills, which’ g
‘sents a two year advance, Anothe

pleted this same. level and about 15% of
Level C Deceding Skills. Two students

"completed all of Level C Deéfoding

Skills, and one completed 80% of this
same level. Level C Decoding Skiils also
represents at least two grade levels,

In Math the pregress in curriculum
skills was more mixed. Three students
completed long division, word problems
with the basic four operations and about
75% of fraction and decimal computa-
tion skills. One student accomplished
the same skills with the addition of
closer to 90% of fraction, decimal and
percentage skills; and two students ac-
complished about 95% of all of the
skills, but did not start as low as begin-
ning division SkIHS at the begmnmg of
the year.

The results shown in Table 1 give
strong support to the effectiveness of
Direct Instruction programs. '

By Slegfned Engelmann & Douglas Carnine

| NON-MEMBERS $25

(ADD §1.50 PER BOOK FOR SHIPPING)

MEMBERS ¥20)

Readingor DI Mathematics

NON-MEMBERS $30

MEMBERS 24

{ADD $1.50 FOR SHIPPINC COSTS FOR EACH BOOK}

ISend U.S. Funds To: Association for Direct lnstructi,on'
P.O. Box 10252
Eugene, Oregon 97440

Table 1. Results for Six LD Children

A, Test of I.angﬁage Development (TOLD—Intermediate)
{Mean = 100, standard deviation = 15, N = 6.)

Scale Falf 1984 June 1985 Gain
QOwerall B3.4 103.2 19.8
Listening o . 91.6 - 101.4 9.8. -
Speaking : : 79.0 105.0 26.0
Semantics ' -82.6 91.4 8.8
Syntax. 84.8 111.6° 26.8

B. Test of Reading Comprehension (TORC).

Quotient score has a mean of 100 anid a standard deviation of 10. Subscale scores - -

have a mean of 10 and a standard deviation of 3

(N = 6).
Scale Fall 1984 June 1985 Gain
Comprehension Quotient 83.5 98.8 15.3
Vocabulary* 7.5 8.0 5
Syntax - 7.3 9.8. 2.5
.Paragraph ‘ 7.8 9.7 1.9
Sequence 7.3 10.0 2.7

*Student D was given the Vocabulary Comprehensmn test orally in the Fall and

through reading in June.

....(Mean = 100 ‘standard’ deviation = 15 N = 5)

Fali '1984
81.6

June 1985 Gain
95.4 1 13.8

Scale

Overall

D. Sequential Test of Educational Progress {STEP) grade equivalent scores.

Scale & " Fall 1984 June 1985 Gain N
Reading (silent) 4,17 6.77 260 6
Vocabulary’ 3,50 5.92 2.42 4.
Written Language o 344 5.90 2.46 5
Math Computation : 3.63 6.17 2.54 3

E. Woodcockm—;lohnson Psycho-Educational Battery grade equivalent scores

(N = 4).
Scale Fall 1984 June 1985 Gain
Reading Cluster 5.08" 7.00 1.92
Written Language 4.87 6.52 1.65

*One student was not pretested until late November, .

F. Wide Range Achievemei]t Test (WRAT) grade equivalent scores.

Scale - Fall 1984 June 1985 Gain N
Word Recognition 5.15 6.88 1.73 6
Spelling 4,28 5.80 1.52 4

3

Math computation 4.30 6.33 2.03
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tion or approximately 26 minutes per
word. This amount of time is con-

siderably more than that typically
devoted exclusively’ to vocabulary in-
struction in the middle grades {Durkin,
1979: Roser & Juel, 1981). Computer
assisted instruction, it would appear, of-
fers the advantage of increasing instruc-
tional time on such a basic task without
placing increased demands on a teacher’s
already limited time.

The purpose of this study was to com-
pare two methods of computer assisted
instruction {CAI) for teaching vocabu-
lary to mildly handicapped adolescents.
The study examined the effect of size of
the daily teaching sets and provisions for
daily and cumulative review on the ac-
quisition and maintenance of word
meaning. Two CAI vocabulary pro-
grams were used to present the same 50
words and definitions.

Two designs were used in this
study—a time to mastery {(Will there be
a‘significant difference between times re-
guired to meet mastery criterion on the
50 words by students taught with the
‘two different CAI programs?) and fixed
"design, in which all subjects were tested
after the seventh session. We also looked
at differences between pretest and post-
test scores as well as maintenance of ef-
fects two weeks after students achieved
mastery.

Method

-~ Twenty-four students were randomly
assigned to one of the two CAI pro-
grams, Students worked individually on

their assigned program 20 minutes a day

for 11 days. All of the words, which
-were.the same for beth programs, were

“composed of 25 verbs ‘and 25 adjectives
was used.
~The CAI programs. One program
USéd in-the study, the Small Teaching
Set program, tests students on words
- and then creates lessons with the words
they cannot identify {Carnine, Rankin,
& Granzin, 1984). After testing the stu-
dents on new words, the program pro-
vides instruction on a “teaching set” of
no more than three words which the stu-
dent missed on the test, Each lesson also
includes a “practice set” with a max-
imum of seven words. The student must
meet a specific mastery criterion on each
word before it is removed from the prac-
tice set. The program tests the student
on new words and adds words the stu-
dent does not know to the practice set.
Once the student has mastered ten
words, the program presents a cumula-
tive review lesson on those words.
“The other program, the Large Teach-
ing Set program, teaches words in sets of
25 words (Davidson & Eckert, 1983).

The student may choose to see the words.

in any of four types of formats; (1} a
teaching display which shows the word,
its'definition, and one example sentence;
(2) a multiple choice quiz format; (3) an
exercise in which a definition is dis-
played and the student must spell the
correct missing word to complete a sen-
tence: and {4) an arcade-type game in
which the student matches words to
their definitions.

- Measures. A 50 item, multiple choice
test was developed for the study {.79
coefficient alpha). This test was ad-
ministered to all subjects as a pretest, as
a criterion reference test at the end of
seven sessions, immediately after mas-
tery {or at the end of the eleventh ses-

-+ Discussion :
-considered -important by two .or’ more: -

“special ' education teachers: A-final list

sion),
There were also two transfer measures.
One was a 10 item objective test in
which students defined words orally.
The other test required :students to
answer comprehension questions that
require knowing the meaning of words
in several short passages.

Results

Eight of the 12 subjects (67%) in the
Large Teaching Set program and 10 of
the 12 subjects (83%) in the Small
Teaching Set program met mastery crite-
rion by the end of 11 sessions. The study
was terminated after 11 sessions because
the experimenter felt that the subjects

who were still struggling to reach

mastery were no longer benefiting from

_instruction. The mean number of ses-

sions to mastery (for those who reached
mastery) was 7.6 for those in the Small
Teaching Set and 9.1 in the Large
Teaching Set program, A t-test indicated
this difference was significant (p less
than .05). Hence, subjects in the Small
Teaching Set program met mastery in
significantly less time.

A 2 x 2 analysis of variance was per-
formed on posttest and maintenance test
scores, indicating no significant main ef-
fect for type of instruction. Results on
the multiple choice test in the fixed-time
design (i.e., the test administered to ail
students after seven sessions} indicates a
slight, but nonsignificant difference in
means favoring subjects in the Large
Teaching Set program. Differences be-
tween scores on two transfer measures
were also statistically nonsignificant."

" The unequlvocal fmdmg'of the study :

was. that the subjects taught with the
Small- Teaching Set program reached
mastery criterion on the set of 50 words
faster than subjects with the Large
Teaching Set program. In addition,
more students in the Small Teaching Set
program reached mastery within 11
lessons. Given that the groups achieved
equivalent levels of performance on the
multiple-choice tests, their difference in
acquisition rates becomes even more
meaningful. Subjects taught with the
Small Teaching Set program required
less time to meet mastery criterion on
the words, yet their posttest perfor-

. mance was equal to that of subjects in

the other treatment who took longer
reaching .mastery. In addition, the
shorter instructional time which the
Smaller Teaching Set program subjects
required did not negatively affect their
retention of word meanings.

Math Word Problems: Epricit
Strategies

Research into- mathematical problem
solving has been extensive. For example,
Gorman (1968) identified 293 studies on
word problems conducted between 1925
and 1965. In recent years, problem solv-
ing has been the subject of more research
than any other topic in the mathematics
curriculum (Lester, 1980), Yet the large
number of studies has yielded little in-
formation for building effective inter-
ventions because of flaws in research
design (Kilpatrick, 1978), vague descrip-
tions of the experimental procedures
(Silbert, Carnine; & Stein, 1981}, and
varying definitions of problem solving
and the tasks to measure problem solv-
ing ability (Silver & Thompson, 1984).

and two weeks after mastery.

The success of further problem solving
research depends on less on a continued
analysis of the learner and his or her
deficiencies and more on: (1) an analysis
of the limits of instruction the students
are currently receiving, and (2) develop-
ment of strategies that will work with
low achieving students.

We investigated math word problems
in order to determine whether handicap-
ped students could learn to solve multi-
plication and division math story prob-
lems if taught a strategy that focused on
how to choose the correct operation. It
was hypothesized that students who re-
ceived explicit instruction on choosing
the operation would solve more prob-
lems correctly than students who re-
ceived instruction that did not specifical-
ly focus on the choice of operation and
concentrated, instead, on a more general
strategy of manipulating units.

Method ‘ -

A pretest-posttest design with random
assignment of subjects to treatment
groups was used to examine the effec-
tiveness of two procedures for teaching
mildly handicapped students to solve
math word problems through computer
assisted instruction. Twenty-six subjects
were randomly assigned to two groups.

© The first group used a Direct Instruction

math story problems program and the
second used a highly regarded commer-
cial program. Each subject worked at a
computer for 15 to-30 minutes a day for
11 days.

" The CAl Programs.. The Direct In-

struction - program, -Analyzing: -Ward "
- Problems; {(Carnine; Hall, & Hall;
wag’ baseduh ‘principles.‘of ‘&
“instruction articdlated: by Engelmann.

and Carnine (1982). The approach re-

quires - direct teaching .of a clearly- -
specified step-by-step- strategy. When a

‘teacher is instructing the students, the

"teacher models each step in the process,

heavily prompting the students as they
continue to use the process, and then
systematically fading the prompts until
the students reach independence. When
students made errors, the teacher again
modeled or provided.a prompt based on
a previously taught rule. This style of
strategy instruction was incorporated
into the Analyzing Word Problems pro-
gram. The program taught students how
to solve multiplication and division
word problems in a step-by-step fash-
ion. When students erred, they were
given a rule-based correction.

The Semantic Calculator (Sunburst
Communications, 1983) was used as a
contrast to the DI program. This pro-
gram is based on the premise that the
major difficulty in solving word prob-
lems comes from inappropriate manipu-
lation of units (e.g., weeks, apples,
dollars, etc.). If students could be taught
to extract from the problem the gquan-
tities needed to solve the problem and
the correct units for the answer, they
would be able to solve the problem. In
this program, students were guzded
through story problems by~ answering
“How many?” and “What?" questions
about word problems that were written
on worksheets. Next, the students used
the letters A and B to type in the opera-
tion that should be performed on the
numbers (i.e., "A/B" to divide and “A x
B” to multiply) and predicted the units in
the answer. The computer then told the
student what units were used to express
the answer to the problem, If the student
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answer did not match that of the com-

puter's, the student knew that he or she
should go back and try again.

Measures. Both the pretest and post-
test were 28-item tests comprised of 11
multiplication, 10 division, 2 addition,
and 5 subtraction problems. All items
were selected from three major arithme-
tic intermediate level textbooks and
from the California Achievement Test,
Sixty-eight percent of the problems on
the test were like ones included in the in-
structional lessons; the remaining 32%
were transfer problems.

Results

Results indicated no significant. dif-
ferences between performance of the

Direct Instruction group and the Seman--

 tic Calculator group on the posttest and
in the amount of time used to:take the
posttest. Interviews with students: as
they performed problems (i.e., choosing
the correct operation and telling a rea-
son for the choice) did yield a statistical-
ly significant difference between the
groups favoring the Direct Instruction

group, but the mean performance levels
for bath were not educationally s:gmfi—-

cant,

Discussion

There are many possible reasons why
there were no significant differences be-
tween groups. Eleven days at 25 minutes
a day may have been too’ short of an in-
tervention. With a longer treatment
period, it would have been more certain
‘that - an unacceptable: level. of -perfor-
- mance was attributable to other factors.

mariy’ students - typlcaliy
prompts on the screen that told them
what to do next, Hence, through a fail-
ure to attend the students were missing
opportumtaes to learn from their errors.

It is also conceivable that mildly
handicapped students may need more
teacher-directed instruction befcre using

a computer for additional practice op-.

portunities. The presentation of the
problem solving strategy on the com-
puter lacked the subtlety and flexibility
that a teacher adds to instruction. Good
teachers gather a considerable amount
of information about how students are

learning a new skill—particularly one as:
difficult as problem solving—and modi-

fy their teaching accordingly. Therefore,
the most appropriate use of a computer
for students such as these may be for
guided practice {i.e., as a medium for
reviewing material that is already famil-
iar to the students).

Reasoning Skills: Correction
Prodedures

Much of the recent literature on im-

‘proving special education teaching prac-

tices has stressed the importance of pro-

- viding academic feedback to students

when they make errors (Carnine, 1980;
Reith, Polsgrove & Semmel, 1981;
Stevens & Rosenshine, 1981). Further~
more, a recent meta-analysis of the
lumted research on corrective feedback
by Lysakowski and Walberg (1981) sug-
- gests that detailed corrective feedback is
superior to merely telling students
whether, their answers are right or

- wrong. Just telling students they are

wrong (called a “basic correction”) does

Continued on Page 12

Further, observations of studgnt perfor-
- mance:. during ‘the study;:indicated ‘that. -+
1gn0red'



not help thém solve the problem cor-
rectly. These authors suggest that
students need to see an overt model -of
all the steps necessary for an appropriate
response, By observing a model of all

the steps necessary in obtaining a correct .

resporise, students receive detailed infor-
mation on how to solve the problem.
THis procedural knowledge should be of
use when they encounter similar types of
problems. This type of correction will be
referred- to as an ‘‘elaborated
correction,” o
~'The primary intent of this study was
to-examine whether rémedial and mildly
handicapped : students “who -receive
elaborated: coirection procédures-would
perform--significantly - better - than
students* provided : with ~basic correc-
tibris:‘We also.examined any differences
: regardmg aCCIUISltEOI'l time between stu-
dents

Method B
- Thirty-four students were randomly
assugned ‘to the Basic Correction or
‘Elaborated - Correction group. The
Elaborated - Correction . group used an
unaltered copy of the CAI program used
© in the'study. The Basic Correction group
~used .a-modified version of the program.
If a student in this group made an error,
‘théy were only given the correct answer.
This was the only difference between the
two conditions. In both conditions, stu-
.dents worked individually on'a micro-

- _-.-students ‘about overlapping: classes-and

non~overlappmg classes: ‘They -learned -

“that there are three possible: key words
(some, all, ‘no); the same rule-holds for
all three: Tt also taught students relevant
rulés for - ‘constructing and . analyzing

-'?arguments The other major objective of
the program was to teach students to
identify unsound arguments. For logical-
ly unsound arguments, students were
tatght to specify one of three reasons
why an argument was unsound.

Measures, The Test of Formal Logic
(Colling, 1984} was the primary depen-
dent measure in the study. The purpose
of this test was to measure a student’s
ability to construct and analyze syllogis-
tic arguments. Two alternative forms of
the test were designed; Form A was used
as the pretest and maintenance measure
{given two weeks after treatment ter-
minated) and Form B was used as the

» posttest measure (given . immediately

- after. the treatment). The internal con-
sistency reliability (coefficient alpha) for
Form A was .90 and for Form B .90,
Parallel form reliability between Forms
A and B was .84.

There was also a 15 item transfer test
that. evaluated subjects’ abilities - to

" generalize what they had learned on the
-computer to similar analytic tasks, but

in prose paragraph form. The transfer’
test was devoted to the most difficult-ob- .

jective. on ' the program—deciding
. whether ‘arguments were sound, and,if

{ﬁot sound; giving a reason. This test was.

. given to subjects on the day affer they
- completed trainirig on' the CAl'program,

computer Students worked on thelr-:‘ :

: - have beer‘l‘compensated for by faster ac-
illogi al:.- The program taught-‘

Results
A 2 x 3 analysis of variance (ANOVA)
with one between subjects factor (Type

. of Correction) and one within subjects

factor (Time of Test) was performed on
the data. This analysis involved a plan-
ned comparison that looked at the post
and maintenance tests only. The
ANOVA indicated a significant dif-
ference favoring the Elaborated Correc-
tions group (p less than .001). There was
alsc a significant difference between the
two groups on the transfer test, again
favoring the Elaborated Correction
group (p less than .05),

Data were collected on the time
students took to complete each of the
five lessons. The purpose of this analysis
was to see whether students in the
Elaborated Corrections group took more
time to complete the lessons. A 2 x 5
analysis of variance (ANOVA} with
repeated measures was performed on the
time-per-lesson data and a non-
significant difference between groups
was found.,

Discussion

~..This study was the Ffirst to explore ex-
perimentally the effectiveness of
elaborated - corrective feedback  in
teaching a complex cognitive skill to
handicapped learners. The results in-
dicate this is an effective mstructlonaI
procedure.

The roughly equivalent .time-for- the~
two- groups-to complete the five:lessons .
seems anomalous -at. first.

quisition-.of . the ‘material; In both ver-

* sions.of the . program, .the ‘computer.
+would -return -a student .to items- that -
;in. a - lesson. . If .
_elaborated corrections resulted in fewer

were missed. earlier

mistakes, students would spend less time
returning to missed items. This inter-

_ pretation suggests that taking more time

early in a complex instructional se-
quence to offer elaborated corrections
may, in fact, lead to savings in instruec-
tional time later in a program.

Both- the basic and elaborated correc-
tion groups improved their reasoning
skills as measured by the dependent
variable. The.groups demonstrated a
mean score of 68-70% on the posttest {a
dramatic gain from the mean scores of
26 to 34 percent on the pretest), The
systematic design of instruction—par-
ticularly through a series of carefully
controlled rules—may have contributed
to this gain. Reasoning skills were ac-
quired without,any instruction from the
teacher. Typically, CAI programs mere-
ly provide drill and practice exercises to
supplement teacher instruction. Here the

program was a true tutorial and did all ‘

the instructing,.

Health Ways: Problem Solving Sk_llls

Secondary students.spend a con-~

siderable. amount of their time corh-
pleting application-oriented activities.
These academic tasks often involve
higher-order cognitive :skills, and stu-
dents. are asked to make a variety.of in-
ferences -about a subject area by pru-
dently ‘using facts ~concepts, and
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-With :-more..
"correctlons

strategies or problem solving skills.
Some writers (Doob, 1972; Greenblat &
Duke, 1975:.Budoff, Thormann & Gras,

" 1984) have suggested that one way to

enhance the higher-order skills of
students is through educational simula-
tions.

While much of the research has con-
cluded that simulations are no more ef-
fective than conventional instruction,
many of these studies have been plagued
by fundamental weaknesses in research
design (Fletcher, 1971; Pierfy, 1977}, In

the study below, we addressed many of’
. these problems and created an instru-

ment that reflected the problem solving
skills actually taught in the simulation.
Finally, we have addressed a curious
feature of previous simulation research:
the general reluctance to combine simu-
lation. instruction with conventional in-
struction.

In virtually all previous studies,
simulations have been contrasted with
conventional teaching methods. Only
on a few occasions have-simulations and
conventional instruction been compared
to conventional instruction alone. Nor is
it-clear in most of these studies what
constitutes conventional instruction.

" "One of our interests in studying simula-

tions was to investigate how effective in-
structional practices could be used to
enhance—rather - than replace—secon-
dary level instruction, not only in terms
of their effect on basic fact;and concept

-retention; but as they related to hzgher—
order sk1115 .

ing, ‘was identical for subjetts in both

" .st_udent conditions. Instruction was con- .

ducted in a large group of 12 to 15
students for this part of each lesson.
At the end of the injtial instruction,
students separated into bwo groups—
one which worked on application ac-
tivities (the conventional group) and the
other with the computer simulation (the
simulation group). The conventional
group worked in the resource room
under the supervision of the resource
room teacher, who presented these stu-

dents with a variety of application or

review activites.

Simulation students, on -the other
hand, were taught in a. computer lab,
each student working individually at a
microcomputer. The 12-day course of
instruction for these students was

broken into three phases: initial model-

ing (3 days), guided practice on three
simulation games (2 days), and indepen-
dent practice with-individual feedback
from the instructor (7 days).

The CAI program. Health Ways is a -

commercial software program devel-
oped by Carnine, Lang, and Wong for
the Apple Tl and IBM PCjr computers.
The Health Ways Supplementary Cur-
riculum, an accompanying written cur-
riculum developed by Woodward and
Gurney, extended information presented
in Health Ways and the original Health
Ways teachers’ guide, Material was

taken directly from two widely used -

junior high school health textbooks, All
of the information was rewritten to con-
trol for vocabulary and amount of new
information. - Clippings from news-

Continued from Page 1lle

handxcapped'fg students
_ ,_.sunulahon condmon All students were™ -
~instructed for 40 minutes: per- ‘day for' 12
v . days. The lesson. consisted of two parts,
" The first part, called “structired teach- -

papers, news magazines, journal arti-
cles, and health pamphlets were also
used in this supplementary curriculum.
The reading level of the curriculum is
approximately sixth grade.

Measures. Students were assessed one
day, two days, and two weeks following
the instruction. On the first day, stu-
dent’s acquisition of basic facts and con-
cepts about health taught in the cur-
riculum was measured by the Health
Ways Nutrition and Disease Test. The
first 20 questions of this test were solely
from the written curriculum. The re-
maining 10 were questions over material
that appears in both the written cur-
riculum and the Health Ways simula-
tion. Internal consistency reliability
{coefficient alpha) of this measure is .84.
On the second day, the students  were
given the Health Ways Diagnosis Test,
an individually administered test meas-
uring prioritizing skills, This test was a
set of three written profiles and meas-
ured health related problem- solving
skills (i.e., the student's ability to detect
important health problems facing an in-
dividual, identify and change related
health habits, and control stress as it in-
creased due to the health changes). The
Health Ways Diagnosis Test has a test-
retest reliability of .81. Two weeks after
the instruction the students were again
given the .Health Ways Nutrition and
Disease Test This served as-a. retentlon
measure.

-Results e o PR

The data were analyzed m two parts '

: -Major analyses mvolved a. comparison

“‘Because- the
Health: Ways Nutrition and Disease Test
was used:‘in.-both the : posttest ~and

" maintenance- (retention). phases, a. 2 x 2
'analysxs of “variarice. (ANOVA) was

used. Secondary analyses involved com-

“paring the performance “of - the- handi-

capped students. in' the experiment was
also comnpared to that of a random selec-
tion .on non-handicapped peers who
were in health classes.

Subscales analyses. The 30 item test
was broken into two subscales: (1} items
reinforced by the Health Ways simula-
tion, and (2} items taught in the cur-

" riculum and not reinforced by the simu-

lation. Separate 2 x 2 ANOVAs with

repeated measures were performed on

each subscale. The effect on items rein-
forced by Health:Ways was significant
{(p less than .01). For those items not
reinforced the comparison was not
significant {p less than .06). This in-
dicates that the simulation was an effec-
tive vehicle for reviewing material that

‘had already been taught in the written

curriculum, .
T-tests performed on the Diagnosis

- Test demonstrate a significant difference

between the two groups .{p less than
.001} in problem solving skills. Simula-
tion students were better able to diag-
nose health problems, prioritize them as
to their effects on an individual's
longevity, and prescribe appropriate
remedies.

In a supplemental analysis, a one-way
analysis of variance (ANOVA) was used
to compare the test performance of the
conventional and simulation groups
with students from regular health classes
who ‘did not particiapte in the study.
The purpose of this quasi-experimental

Continued on Page 13



By Robert L. Koegel
University of California at Santa Barbara

Lynn Kern Koegel ‘
Carpinteria Unified School District

Teachers, researchers and other
educators are becoming increasingly
concerned about the fact that teaching
new behaviors does not commonly re-
sult in their generalized use outside of
the teaching setting (Carr, 1981; Koegel,

Rincover & Egel, 1982; Mowrer, 1971;

Sommers, 1962; Stokes & Baer, 1977).
One avenue of research that seems
especially promising for remediating this
problem focuses on the use of self-
monitoring procedures to increase
generalized use of a behavior across
both settings and time (O'Leary &
Dubey, 1979; Rosenbaum & Drabman,
1979}. Paralleling this research, have
been major developments in the Direct
Instruction Model for teaching a wide
variety of peopulations (cf. Becker, in
press; Becker & Carnine, 1980; Engel-
mann & Colvin, 1983; Rose & Horner,
1982). The purpose of this article is to
discuss the generality of the Direct In-
struction Model for teaching severely
handicapped children to monitor their
own behavior in nontreatment settings
{cf., Anderson-Inman, Paine, & Deutch-
man, 1985), to promote a widespread

generalized use of target behaviors. That-

is, instead of using Direct Instruction to
teach the target’ behavior directly, the
use- of Direct Instruction also can:be
utilized to teach self-monitoring in order

to.broaden.the. numbe;__of;settmgawhe:em -

the target behaviars will'occur and to'in-
crease. the mainteriance. of these behav-:
iors over time.. First, this article will

E nﬁm(}'ﬁﬂnaﬁ DESEgn-_Co}]tinued from Page 12 =

comparison was to extend the posttest. - significant educational results.

analysis.to students-of a comnparable age
group who were also receiving health in-
struction. Again, scores from each, sec-
tion of the Health Ways Nutrition-and
Disease Test and the Health Ways Diag-
nosis Test were analyzed.

Total score on the Diagnosis Test
showed. significant differences.between
the groups (p less than .001). A Tukey
post-hoc .comparison indicated signifi-
cant differences between the handicap-
ped simulation students and those in the
regular classroom (p Jess than .01) as
well as a significant difference between
the regular classroom students and the
mildly handicapped students in the con-
ventional group {p less than .01).

A significant difference also appeared
between the groups on the reinforced
subscale of the Nutrition and Disease
Test (p less than .01). Tukey post-hoc
comparison showed a significant dif-
ference between the mildly handicapped
simulation group and the two :other
groups (p less than .03), favoring the
handicapped students taught by Health
Ways, but no dlfference on items not
reinforced. '

Discussion -

The results of this study support the-

use -of computer simulations in teaching
material not easily taught by traditional
means. Further, a structured approach
in simulations, one where outcomes are
specified and controlled, does produce

How to Get Generalized Treatment Gains

discuss several principles and procedures
for teaching self-monitoring activities in
the classroom, and then will give ex-
amples of some self-monitoring pro-
grams that have been effective with
severely handicapped students in the
public schools. These programs are a
direct outgrowth of our previously
published work on self-monitoring with
speech impaired children (Koegel &
Koegel, 1984; and Koegel, Koegel, &
Ingham, 1986}, but now reflect an exten-~
sion of the procedures for use with
severely handicapped students,

The general principles of teaching self-
monitoring activities through Direct In-
struction follow.

A, Definitions:

1. Specify the characteristics of the
training and generalization sef-
tings.

2. Observe the client's behavior and
operationally define the inap-
propriate and appropriate {target)
behaviors,

3. Determine a behavioral unit small
enough for the client to attain im-
mediate reinforcement.

4, Define functional reinforcers.

-5. Define a gradual stepwise increase
in the behavioral unit until it

achieves the ultzmate behavmral.

objective.

B. Training the Self-Monitoring
Behavior in One Setting:

,-,idenhfy both.sets:of:
.and inappropriate behaviors;

7. Teach  the elient to record {on:a.-
counter or:piece of paper) occur-.

We infer from the results that the ex-
plicit strategy instruction used to teach
the simulation students about Health
Ways was a .successful bridge to “less”
direct instruction activities. Further, the
superior performance by those in the
simulation group over non-handicapped
students from regular health classes
shows that explicit strategies instruction
is successful in teaching unstructured
academic tasks that involve higher level

" knowledge structures or strategies. The

two non-handicapped students who had
the highest scores on the Diagnosis Test
articulated a prioritizing strategy com-
parable to that given by several of the
handicapped students. Thus, many of
the handicapped students in the simula-
tion group showed a conscious aware-
ness of the strategies that they were us-
ing, as did the two non-handicapped
students, who may have achieved their
awareness in a more intuitive manner,

. Conclusion

The .results of these four studies in-
dicate that properly designed CAl can be
effective- as an instructional medium,.
These findings-are consistent with our
non-computer tesearch that' we have
conducted over the last 15 ‘years. Using
sophisticated, .empirically-based - design
principles can make a considerable dif-

_ference in the effectiveness of ‘any in-

structional program. Yet another out-

6. Prompt the client to engageinand.
propnate-é

rences of the first behavioral unit
of the target behavior.

8. Provide larger units of reinforcers
for accurate monitoring of ap-
propriate behaviors{s} than for
monitoring inappropriate behav-

jor{s). For example, provide 2
points for validly self-monitoring
appropriate behavior,
point for validly self-monitoring
inappropriate behavior.

0, Set a criterion level in the clinic
that is high enough 5o that the
client will be able to readily and
successfully perform the behavior
in the natural environment during
the subsequent treatment steps.

C. Self-Monitoring in Natural Settings:
10. If no appropriate behaviors occur
in the natural environment, then
determine a method for prompt-

ing their occurrence.

11. Define a reinforcement schedule,
whereby reinforcers can be
earned when the client turns in
the self-recordings of the occur-

7 rences of the target behavior.

12. Determine a method of validating
the client’s self-monitoring in
non-training settings.

The above steps are divided into three
areas. The purpose of the first area,
preparation,
tional. universe. In . the case: of -many
target behaviors, such-as the’ones we:
will- dlscuss ‘below,: the: instructional’
umverse ~‘15 54

-Therefore, - the ‘use -of  self-’

come of these studies is that they ‘begin :

to identify —with - much greater clari-
ty-—the. role of the teacher and his/her
instruction independently from the com-
puter. This perspective - deviates from
original questions  about computer as-
sisted instruction (e.g., 1s CAI more ef-
fective or efficient than conventional in-
struction?). It forces us to look closely at
the intersection of the teacher, the
academic task, and the stage of instruc-
tion.

The Vocabulary Instruction study, for
example, demonstrates that a skill re-
quiring considerable practice can be ade-
quately taught on a computer. Such a
task is time consuming for a teacher and
can be handled effectively by a teacher.
Furthermore, there is very little varia-
tion as it moves from one stage of in-
struction to the next {i.e., from introduc-
tion and teacher modeling, to guided
practice, and independent practice}.
Note, however, that the task, as it was
defined in the study, was one of memo-

rizing vocabulary words. We did not
teach nor assume that students would -
necessarily learn how to use the words .

expressively or detect their . meaning
from context. This would have requlred
a different analysis. -

The Reasoning Skills program, a

teacher independent. tutorial, was suc-
cessful at teaching a more complicated—
logical -inferences.- It~

academic task:
might ; be argued that the -particular

academic skills taught in this program

were more discrete- than; say, math
word problems or the subtle:problem

solving skills addressed -in"the ‘Health -

and one’

is to define the instruc-

-several years wﬂ:hout 1mprovement and

large-that: evﬂltlmately'*
* .want the farget behavior to-occur in ‘all*
- settings,-
- monitoring “‘as:‘a -medialing ~event-‘is

' -Therefore the: Spec

especially useful since it ultimately
.serves to.promote the occurrence of the
target behavior in all of the clients’ set-
tings. The purpose of the second area
listed above, pre-training, is to teach one
instance of the self-monitoring behavior.
Finally, the purpose of the last area, self-
monitoring in natural environments; is
to sample the range of other instances
when the behavior will be required. The
following - examples illustrate the ap-
plication of the above principles  in
public school programs for multiply
handicapped students.

The first example concerned a 12-yr.

~ old moderately autistic boy who was

also legally blind and legally deaf, but
was assisted with hearing aids and
glasses, He attended a special education
class in the public schools. Among his
many deviant behaviors, the problem of
hygiene stood out because it interfered
with his access to many educational set-
tings and activities. The special educa-
tion staff had met with his parents on
numerous occasions to discuss this prob-
lem, but unfortunately his parents found
it difficult to collaborate in remediating
the hygiene problems. Both parents left
for work very early in the morning
(prior to his waking) and were unable to
supervise him. As a result, his poor
hygiene was so severe that on some days
his teachers were unable to work with
him because of interfering odors.and ap-
pearance. The problem had existed for

‘Edu atlon ‘staff o

Conhnued on Fage 14

Ways study, If this observation is cor-
rect, then computer assisted .instruc-
tion-—carefully developed with instruc-
tional design principles and field
tested—can be an effective, ‘stand
alone” form of instruction,

Math Word Problems, on the other
hand, do not share the same task com-
plexity as the syllogisms. In this study,
we found that the best way to teach
skills such as math word problems, no-
toriously difficult for mildly handi-
capped students, may be through teach-
er directed instruction first, with the
computer used for guided practice. This
conclusion is tentative, and we will con-
duct another study after we revise our
stratégy-.

Finally, the Health Ways study
strongly suggests that facts and con-
cepts, which were preskills to the prob-
lem solving activities, can be efficiently
taught in group instruction without
computers. The computer can be an ef-
fective tool after the preskills have been
introduced and explicit strategies for us-
ing the simulation have been taught by

“the teacher. In this sense, a complex task
" like problem solving can be effectively

‘taught” in- the guided and indeperident

- .practice phases of instructiongThus, the. -
- best use.of computer assisted instruction
- requires-a careful look at the academic
_task, the stage of instruction, and the ap-

propriate role of the teacher _

~(For References, write
Wes Becker, AD! News.)
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decided to utilize Direct Instruction to
teach the client to use a self-monitoring
program to evaluate and monitor his

own hygiene under the relevant stimulus -

conditions where the problems were oc-
curring: The entire treatment program
was implemented by an undergraduate
student from the University of Califor-
nia at Santa Barbara who had suc-
cessfully completed classes in behavior
modification and autism. She was
directly  supervised by the school
district’s speech and language specialist
{LKK}.

The first step of the treatment pro-
gram-was to specify the characteristics
of :the training and generalization set-
tings. ‘Hygiene, the problematic behav-
ior..in''this' “first example, required
rémediation under relatively narrow
stimulus conditions. Specifically, the
client did not ‘clean or groom himself in
the mornings when he was at home or at
his ‘grandmother’s house, The training
environment was a treatment room at
the client’s public school that contained
a small sink and-a mirror, as well as a
table and chairs.

_The next step {step 2) was to observe
‘the -client and define his inappropriate
behaviors in the target {(generalization)
settings, “In this particular client's case
poor hygiene was defined as any of the
following behaviors occurring after the
child awakened; and before he left for
school in the morning:

1. dirty face (actual dirt on fact)

2: dxrf:y glassesr (spots and f1]m on -

unwashed shirt. daﬂy

- unwashed pants daily
. 5.-dirty 'socks=—client wears the same
- uinwashed:socks. daily

6. bad breath and dirty teeth;cllent=.

does not properly clean teeth
7.-odofs—client does not properly

-take:a shower or wear deodorant -

It was-also necessary to determine the
appropriate behaviors which should
substitute for the inappropriate behav-
iors. In order to keep the inital
behavioral unit small {step 3}, we decid-
ed‘to work on one behavior at a time,
until the entire list of problems had been
remecied {step 5). The first behavior,

clean face, was selected because it could

be. easily observed and trained in the
. school- setting. The child selected his
own reinforcer which was earning points
to go to the beach with the clinician after
school (step 4). At this point, the
preparation for teaching the general
behavior of self-monitoring of hygiene
skills that would need to occur while the

client -was in the unsupervised morning-

settings-was complete.

- Next we were ready to train a single’
instance of the target behavior, self-

monitoring a'clean face, in the treatment

room-at school. This-began by teaching.

him the discrimination between a clean
vs, -a dirty. face in- the-clinic (step 6

-above). The clinician spent several days

at school having the client look in the:

mirror-and®ell her if his face was clean-
or dirty-and then having him wash his:

face then look in the mirror again and
tell her if it was clean or dirty. Following

each correct (clean) response the clini--

cian had the child self-monitor the be-
havior by putting a check or plus in a

.small notebook -which he carried with:

‘him(step 7). ‘The check indicated that he
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‘bally -reinforced -him (e.g:;: .
"‘"shmg your face, ‘itlooks very-clean”),"
“andrewarded him'with a point (step 11)."
- When the client reached a high'level of. "
‘sticcess with the first behavior (i.e., Four
“consecutive correct days) a second target”
. behavior. was: added. Then, earning a

dirty shir —cl;ent wears the same_‘ A

. difty pants—client wears' the same _' :

-stricted

" his behav:or and therefore he recewed a

point. If the client’s face was not clean
and he recorded a check in his book or if
his face was clean but he did not record a
check, he would receive no points and
would be verbally told why he would
not receive a point. If his face was not
clean and he did not record a point he
would be verbally reinforced for ac-
curate monitoring but would receive no
point {step 8).

“Once the client had reached a high
level of success in the training environ-
ment (step 9), the client could begin self-
monitoring his.behavior in the natural
settings. ‘First, because the self-monitor-
ing had not occurred in the home setting
{(although he was demonstrating a high
level of success at school) the clinician
accompanied the client to his home after
school and prompted the client to per-
form the discrimination and monitoring
process there (step 10). He was in-
structed to engage in the target behavior
every morning after waking (i.e., wash
face, look in mirror, evaluate and record

. if his face was clean). The points were
. continued as in the school setting, That

is, . if the client had a clean face and
recorded a plus, he earned a point
toward his beach trip (step 11). In order
to verify the validity of his self-
monitoring, the client was checked for a
clean face and accurate monitoring each
morning when he arrived at school on
the bus (step 12}. If his face was clean
{and recorded as being clean) and ‘the
teacher agreed that it was clean, she ver-

point was contingent upon cerrect per-
formance of both behaviors and so on
until all of the target behaviors were suc-
cessfully learned. Self-monitoring of the

-second and subsequent target behaviors

only required training in the school en-

" vironment, without prompting in other

settings, That is, generalization of the
appropriate hygiene behavior began to
occur in all of the target settings (school,
home, ‘and grandmothers house} with-
out further intervention.

The above example illustrates the ap-
plication of Direct Instruction to teach
self-monitoring under’ relatively re-
stimulus’ tonditions (home,
grandmother's house, and schooel), The
next example illustrates how such pro-
cedures can be expanded intc much
broader settings. This example con-
cerned an 8-yr. old boy who suffered a
stroke that resulted in brain damage,
especially in the areas of language and
reading.  He was placed in a special
education class in the public schools and
was mainstreamed for math (which was
relatively unimpaired), physical educa-
tion, and art, During a parent con-

. ference his mainstream teacher -stated
.that he had made absolutely no progress
-as‘a result of his extréme level of disrup-

tive behavior. Several of his -other
teachers also discussed ~his = behavidr
problems. Because so many different set-

tings: were involved, it was decided that

the speech and language specialist would

use Direct Instruction to teach the c¢hild:

a self—momtonng activity in an attempt

to improve his behavior-across all of his
-varied settings.
had a c]ean face and correctly momtored =

First, in defining "the

trammg and generahzatlon settings (step

Contlnued from Page 13

Figure 1. Self-Monitoring Record Sheet
@ @ = 1 point + bonus point {2 poipts)

@ @ =.1 point

Monday  8:15- 9:35- 10:15- 10:55- 12:05- 12:25- 1:10- 1:30- 1:50- :
9:35 10:00 10:55 11:15 12:25 1:10 130 1:50 3:00 Other
Dail
Child’s Name Totz
A
Teacher -
points
Tuesday B:15-  9:35- 10:15- 10:55- 12:05- 12:25- 1:10- 1:30- 1:50-
9:35 10:00 10:55 11:15 - 12:25 1:10 1:30 1:50 3:00 -Other
Dail
Child's Name Totz
Teacher - e
points

WEEKLY TOTAL

“good: job .. .

1) it was decided that training would be
done in a single setting (the speech/
language specialist's room}, Then, in ad-
dition to self-monitoring his own behav-
ior in the speech/language specialist's
room, self-monitoring also would be ex-
pected to occur in his special education
classroom, his mainstream classroom,
and in an office with the school
psychologist during counseling. Beyond

. ‘these : particular ‘school envifonments,
~we' -alsg- wanfed his-
'generahze
possibility ‘of other settings where dis-

behav10r to
to. v;rtually an- infinite

ruptive behavior would be considered

.inappropriate. At the staff meeting, the

following list was compiled of his inap-

propriate behaviors in the educational

settings listed above (step 2):
burping

out of seat
perseverant
children
failing out of chair

verbally refusing to do school
work

knocking papers off desk

talking out loud at inappropriate
times :

2. making loud noises

The Speech-Language specialist met

tattling on other

e

SN

with the client and it was determmed :

that after approximately each 10 min-

-utes (step 3) he would earn points to ex-

change for “smelly stickers” and small
“transformer” toys (step 4).

After the above preparation, training
of the use of self-monitoring in a single’
instance (the clinician’s office) could oc-
cur. The clinician read him the Jist of in-
appropriate behaviors which had been
previously defined and then demon-.
strated the corresponding appropriate
behaviors for each problem area. This
consisted. of demonstrating the. correct
way to follow directions, going quickly
and quietly to his seat, and working
quietly. Next, he had to practice both
the inappropriate and appropriate be-
haviors (step 6) and was taught to'mark
a happy face on his data sheet (see Figure
1) if he exhibited appropriate behavior,
and a sad face if he exhibited inap-
propriate behavior (step 7). The point
system was then explained to him (step
B): (1) if he accurately monitored, he
would be given a point; (2) if he ac-

curately monitored and demonstrated
good behavior he would earn 2 points;
{3} if he did not moenitor, or was not ac-
curate in his monitoring, he would
receive no points. In the training setting,

. the client practiced his target behavior

using the point system beginning with a
short time period (10 minutes). The time
period was gradually increased until the
child demonstrated no inappropriate be-
haviors throughout the -entire (¥ hr.)
speech/ larlguage period for several con-
secutive 'sessions. It ‘was " previously
agreed upon that a half hour period was
long enough that it would not disrupt
the class when the client approached the
teacher for the verification of his record-
ings, and short enough that he would be
able to successfully perform the behav-
ior in a sampling of his natural en-
vironments (step 9}.

Then the client was told to monitor
his behavior in his various classrooms
throughout the day. In the client's
natura} environment, since it was impor-
tant to maintain continuity of treatment
across all of his environments {cf. Dun-
lap, Koegel, & Koegel, 1984), this pro-
gram was coordinated among all of the

.people who interacted with the client

(i.e., special education teacher, main-
stream teacher, speech-language special-
ist and school psychologist), The client
carried a single notebook with him and
all of his teachers utilized the same point
system.

All points were exchanged for rein-
forcers toys by the speech and language
specialist (step 11).

For validity checks, the teacher in-
dependently recorded the same type of
data the child was recording (i.e., a hap-
py or sad face} on a separate piece of
paper (step 12). Then the teacher trans-
fered her data to the client's data sheet
which he carried with him at all times. In
order to be assured that the child main-
tained the accurate discrimination of the
correct vs. incorrect behavior, the
teacher briefly stafed the reason for her
recording after each validity check.

After the child was performing a high
level of correct responses, the lines be-
tween the boxes on his data sheets were
whited out so that he was required to ex-

Continued on Page 15



home school are.approprﬁtely utilized)

then the student moves to a more re-

stricted program such as a special class
or a special school. If these alternate
programs exist, then'it is critical to pro-
vide this information to all parents
rather than wait until their child is a can-
didate for a special program. If this in-
formation is not communicated, then it
is likely that some parents will assume
that their child will remain in the home
school as his or her right under any cir-
cumstances. We suggest that this infor-
mation be included in the discipline plan
with a brief description of the alternate
programs; or at least, have the informa-
tion readily available should a particular
student be likely to need an alternate
program. In this communication it is
better to stress the positive aspects of
these programs, namely, that some stu-

dents need more assistance or more

structure than what can be provided in
the home school; or stress that these
alternate programs are designed for
special needs rather than for punish-
ment.

4. Development of a Parent Training

System

Most of us accept that there are very
few children who can function adequate-
Iy at school when their home situation is
in disarray. An effective school disci-
pline plan needs to provide some sys-
tematic assistance to parents in the area
of managing behavior, Some parents
will say that they were never trained to
be parents, others will say that school
people are the experts who should tell us
what to do while others will assert that
what. happens at school is school
business and what happens at home is
no business of the school. In any event,

. ® Present

we tecommend thit 2" systemiatic plan’ be

developed to assist parents in mandging
behavior.:

The plan could consist of:

a. Communication of .simple rules or
techniques to help prevent behavior
problems. The techniques could be listed
in a booklet form or presented to parents
in a workshop. The workshop ap-
proach, while ideal, does not usually
bring in many parents unless con-
siderable groundwork is undertaken
{unfortunately the parents who general-
ly come to these workshops are the ones
who least need the information). The

workshop could cover strategies to show

parents how to:

Self—Monitoring

Continued from Page 14

hibit appropriate behavior for longer
time periods to earn points {steps 5, 8,
and 11). Eventually he worked up to a
whole day, and by the end of the school
year he was required to demonstrate ap-
propriate behavior for an entire week
before he could earn his reward. Finally,

his parents were trained to utilize the’

techniques in order to extend the pro-

cedures to improve his- behavior at

home. At present it appears that this
sampling of natural environments was
broad encugh, so that his appropriate
behaviors appear to be occurring and
maintaining across all the environments
the client is currently encountering.

(For References, write
Wes Becker, ADI News.)

° Dlsplay affection, approval, interest
and love.

themselves as good role
models. ¢

_@ Establish limits.

® Build self-esteem.
® Establish positive and negatwe conse-
quences.

. @ Ensure family “space.”

» Protect safety.

* Allow opportunities for success and
failure under controlled conditions.

® Require responsibility and account-
ability for actions.

@ Ensure family communication.

b. Utilization of district or community

resources . for the more dysfunctional

families (family therapy, counseling, ef-

fective parenting, etc.)

5. Managing Parent Behavior

. You can expect a wide range of re-
sponses from parents when you have to
deal with the subject of discipline prob-
lems with their child. However, there
are certain categories of parént behavior
that can be identified. Once these cate-
gories are identified and recognized it is

_easier to deal with the parents and o re-

spond to their concerns. The following
categories of parent behavior are rela-
tively common:

a. Demal Some parents will not ac-
cept that their child is capable of behav-
ing in the alleged manner. The denial is
manifest in several ways such as wanting
to blame someone else, trying to justify
the behavior, establishing a sad story to

explain why the child may have acted in

such a way without full knowledge.
With this kind of behavior it is best to
Fully document the child’s infraction and
to involve as many witnesses as possi~

_ble, These parents will argue and it is_ .
usuaﬂy pointless to argue back. General-
ly it is better to'let ‘the “data” do the talk-

ing and to maintain the position that the
child needs help. In addition, it is helpful
to make a distinction between explaining
a behavior and excusing a behavior,

b. Confrontation. Some parents will

take it personally when their child is in - -
trouble. Their first response will be to-

attack the school and become personal.
They will display anger towards the
teacher or the supervising person and
they will attack the principal. Their
basic strategy is to shift the discussion
from what the child did and try to force

the principal (or teacher) to become de-

fensive, It is best not to defend, rather to
stay closely to what the child did. In ad-
dition, it is really important to stay

calm. This is easier said than done when -

the parent’s behavior has become esca-
lated and abusive. If the parent becomes
abusive we recommend that you shift
the discussion to the parent’s rights—tel)
them they can put their concern in
writing or take their case to the
superintendent, Giving choices to some-
one who is trying to corner you in a
hostile manner is a powerful strategy for
de-escalating the person and for shifting
the focus of the discussion.

c. Dysfunctional parents. These
parents may be involved with substance

abuse, child abuse or in genetal, cannot- -

function adequately as parents. While
we would like to be'able to change their
behavior we realistically know that not
much will be accomplished with ‘either
the parent or the child. Our most op-
timistic outcome in these situations is the
hope that the child can learn to live in
two worlds. Keep the rules at school and
function on different rules or values at
home. Clearly, if the situation is bad

_c. ‘Maintain a focus on the

> E a n Continued from Page 5

enough, we should refer the case to ap-

propriate agencies and try fo encourage. .

the parents to seek help.

d. Split homes. "Another difficult
situation is the troubled child whose
parents are separated or divorced. In
many of these situations the parents are
divided on how the child's problems
should be- handled. In some cases the
agenda is not the child's problems, but
the conflict between the two parents. I}
is imperative to know who has legal cus-
tody and to work with that parent. The
other parent could be informed of what

is being done, but would not necessarily -

have input or control {given there is con-
flict between the parents on ‘the pro-

cedures for management of the childs

behavior). The matter is more complex
where joint custody is involved. In this
situation it is best to work with the
parent who has custody at the time the
infraction occurred. The other parent
would be informed, but would not nec-
essarily be involved in the decisions.

e. Tacit approval. In this situation the
parent is basically displaying approval
of the child’s behavior through com-
ments such as : “T was like that as a

child,” “My whole family has a stubborn -

streak in them,” “I have always told my
son to stand up for his rights,” etc. In

 these cases, it is best to keep close to the

position that the behavior is not accept-
able in the school. The issue is one of
values and the best we can do is to say

that these behaviors are not permitted .

by the school regulations. The stance is
to present information that is not really
negotiable.

f. Cooperative parents. A major
problem in the school situation is that
we spend a greater part of our time with
troubled  students.. Consequently,: it is

“very important.that ‘we make efforts to

make adequate ‘contact with students
who keep the rules and behave appropri-
ately. Similarly, we can spend most of
our parent contacts with “troubled
parents,” In like manner, it is important
to make contact with cooperative par-
ents and to acknowledge their behavior.

6. Managing the Parent Conference
Some situatioris may just require a

visit between the parent and the prin-

cipal. Other situations may require a

_formal parent conferénce comprised of

parents, principal, and involved staff

members, There are a number of strate-

gies that may prove useful in managing

" the parent conference:

a. Be sure to have adequate documenta-
tion on hand before the meeting is
called.

b. Make certain that all mvolved people
are at the meeting. Problems will
arise if second/third hand informa-
tion has to be used. .

child’s

behavior, what the child did and
what action should be taken. Redi-
rect discussion to ‘this focus when
other issues come up, such as, whose

fault it-was, what happened to’ the:

other students, etc,

d. Stay with what you know about the
child. Do not get into other areas
unless you have facts, such as atten-
dance, grades slippihg, etc. '

e. Appoint someone to take-adequate
notes of the meeting,.

f. Be ready. to negotiate on the kind of

consequence that will be adminis-
tered, but do not negotiate on
whether or not there will be a conse-
quence. '
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g. Be prepared to establish'-rriééting rules |

if the meeting starts to get out of
hand, such as a number of people
talkmg anxiously at once, or if the
parent and an individual teacher start
arguing, Simply direct all discussion
‘through the principal.

h. Identify what will 'be -done if the
child’s behavior occurs again.

i, Try to remain calm. Assume that the
parent is upset and that if we can be
effective in calming the parent then
we are likely to provide help for the
child.

j. Avoid platitudes such as “You can be
sure we have the best interest of your
child at heart,” or “Schools are for
children and everything will be done
to ensure that your child will receive
the best education possible.” Parents
would wonder why we need to make
these statements, and if they feel their
child is not being treated fairly, then
these platitudes will come-across as
lies. Basically, our actions will com-
municate whether or not we have the
best interests of the child at heart.

k. Be prepared to stop the meeting if
hostilities get out of hand such as per-
sonal abuse, foul language, etc. In
these situations either adjourn the
meeting and ask everyone to put their
concerns in writing or take charge of
the meeting and establish. clear rules
of behavior. If it is anticipated that
the meeting may get out of hand, it is
useful to begin the meeting by inform-
ing. participants that we hope the
meeting can be productive and that
people can talk. However, if things
get out of hand then the meeting will
Lave to be stopped and other avenues
be used to address the problem _

R R Sumrnary o

We w:Il be spending time w1th parents
on the matter of school discipline
whether we plan for it or not. We rec-
ommend that the parents be involved at
all stages of the planning: design of the
plan, implementation of the plan and
revision of the plan. There is far more
chance that the child's needs will be met
if the plan is carefully communicated to
the parents. However, even though par-
ents are systematically involved in the
plan and careful measures are taken to
communicate the plan, some parents
will still be difficult to work with. The
behavior of these parents can often be
categorized and specific techniques can
be utilized to make the situation less
stressful and more productive. In gener-
al, working with parents in the area of .
school discipline is basically a percen-
tage game and our task-is to try to max-
imize the percentage of success through
developing a system that systematically

~ involves the parent.

Generalized
Compliance
Training
ByS. Engelma_nn & G. Calvin
Non-Members; 20
Members: 316
{Add ¥1.50 for shipping)
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By Shirley Sills

T "O_.ldha_‘m Cdunlf,;l_‘(entl_l_eky |

“In‘the late Spring of 1980, the Oldham
' Cou.nty Kentucky Chapter 1 Staff, both

" certified  and classified, were introduced

_ .to.a Direct Instruction program pro-
~-duced “commercially as DISTAR. The
. total'staff were impressed with the con-
.. “cepts:presented in this program and re-
~quested -additional inservice in.the area
~of reading. The National Diffusion Net-

" werk afforded :inservice through ' the
-Dayton pilot project. Qur local Board of
.. “Education ‘entered into a- participation
- “agreement with .the Dayton Direct In-
- -struction: Pfdjec’t and:the Natjonal Diffu-
- gion; pro;ect ‘As a result, representatwes
“‘from-the Da¥yton project were assigned

o ‘the'Oldham County Board of Educa-

. tion for’ putposes: of providing inservice
and"nstmctlonal support

Togram Was offéred for one year
¢“Chapter 1 remedial program. At
d-of the year; the regular elemen-
ers became very mterested in

and thlrd grade

The success and ‘the’ results of the

Crestwood - project prompted the
teachers-at LaGrange to investigate the
prograrn take inservice; and also re-
- quiest a project approval for their first
graders:-
198384 school year. They are now re-
questing the project for First and Second
grade for the 198586 school year. '
- Direct Instruction, as presented in the
: DISTAR program incorporates most of
the teaching concepts that research has
“identified as EFFECTIVE: Scripts, Group
Instruction, - Signals, Reinforcement,
Training and Supervision. The follow-
ing paragraphs expand on each of the ef-
fective teaching activities. _
 The use of detailed lessons-scripts
may be -initially thought to restrict
teachers' initiative. However, the advan-
tages of scripts in providing quality con-
trol in a delivery system outweigh any
criticism. Scripts permit efficient learn-

ing if followed because the selection of
sequence and examples are controiled.
Most teachers simply do not have time .

to find appropriate words and examples
or to sequence skills in an efficient man-

ner. When teachers phrase their own
questions, -they often choose terms un-:
known to lower-performing children or

they may insert umnecessary verbiage:
Often, major skills are omitted.

Another advantage of scripts is their
potential for teaching teachers about ef--
fective classroom instruction. Teachers

_ ¢an learn effective presentation strate<
gles through repeated examples, Teach-.
ers often begm using - Dzrect—[nshur:hon;‘_-.
techniques in subjects where scripts are:

‘A posmve advantage is.

not: ava:lable

aa

'.low students in the regu]ar‘
The

ke

This was completed for the

also apparent during training and super-
vision. The precise skills needed to teach
a: particular skill or lesson can be
specified when designing training pro-
grams. - Supervisory - staff can quickly

_ determine what is- happening and com-
. pare that.information with what should

be occurring. In this setting, the super-
visor is better equipped to provide di-

_ rect, practical demonstrations or sugges-
‘Hons to the teacher or aide. Standardiza-

tion of the teaching program also makes
it easier to monitor the progress of the
children with criterion-referenced tests,
since the on-going testing procedures in-
dicateskill levels and concepts.

The use of rapid-paced, teacher-
directed, small-group instruction has
often been criticized as pushing or plac-
ing‘too . much stress on young children.
The data on affective outcomes, how-
ever, .do not support this conclusion.
The use of small groups has many ad-

“vantages. It is more efficient than one-

to-one instruction and provides better

- - teacher-direction, supervision, and in-

dividualization than large-group instruc-
tion. It -also emphasizes oral com-
munication skills, which children from
non-English and economically disadvan-
taged backgrounds often need. Finally,
small-group instruction provides a set-
ting 'in which the repetitious practice:
necessary for some important skills is
made more fun by transforming drill

-inito-a chai]en‘ging game. Children enjoy .
. --the:’rapid pacing when - r:1rcumstances- '
o a]iow_them to be successful: -

pared “scripts - direct teachers ion

‘to point to the letter bemg sounded out:

. The ¢hildren say the sound as long as the
_teacher touches it, The teacher moves -

his or her finger from sound to sound as

-they-are.to be said and lifts the finger
‘away at the end of the word. To coor-

dinate counting-to-a-number, a foot-tap
or finger snap might be used as the sig-

- nal."Often the signal simply involves

dropping the hand which was raised to
alert the children to “get ready” when a
question was asked. Much training is re-
quired to learn how to use signals in a-
natural and clear manner.

Some educators. have criticized choral
response. They have suggested that it
fosters an authoritarian role for the
teacher. This logic would imply that us-
ing signals to direct. such groups as
choirs. or orchestras also promotes sub-
missiveness or authoritarian models.
Qur children’s behavior in our class-
rooms does not support this interpreta-
tion.. On the contrary, the evidence
fends to suggest that without signals
some ‘chjldren merely imitate a “leader”
in the group rather than learn the task
directly. The use of signals obviates this
problem,

The -use of signals, finally, has also
been criticized as fostering rote learning.
The \persons drawing such conclusions,
however, often overlook the long-term
benefits of carefully sequenced teaching

'examples The data on cognitive out-

cames. do not support the -criticism -of
rote learning,

Some. educators believe that children
should learn for intrinsic rewards. When
this does not happen, however, teachers
need to know how to use methods that
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. -and when to use ‘signals fo cue'a
: group torespond together. For example;
. in sounding out a word, a firiger is-used "

"-- wﬂl lead to learning’ for zts DWI‘I sake
" The model encourages ‘the use of | posi-
‘tive . reinforcement as

_ a . means .of
strengthening motivation and making
learning a . positive activity,. When
children do not respond to “games,
praise, attention, or success, stronger
reinforcers may be necessary. Point
systems leading to special rewards are
sometimes needed early in a program
and are faded out when no longer need-
ed. Principles and procedures  which

. provide the basis for teacher training in

this area are available for the beginning
teacher. (See ‘Becker, Engelmann, &
Thomas Teaching 1 Classroom Manage-
ment, SRA, 1975.) ,

A primary focus of training in this
model, therefore, is developing the skills
required to-teach small groups, To get
the most out of each child, teachers also
learn procedures for grouping the chil-
dren and for changing groups.

Children can succeed in school when:

teaching methods are appropriate and
when ‘these methods incorporate effec-
tive teaching techniques. What are the

“critical elements of these methods? The

seven components of the Direct Instruc-
tion Model outlined earlier concentrate
on changing administrator and super-
visor behavior, teacher behavior, and
academic programs.. Each program in-
volves the building-level administrator
in their children’s progress, and provides
supervisors with the technical skills
needed to help teachers foster learning.
In view of these findings, a product-
oriented management program and an
enhanced _teacher—support system appear
to be requirements for improved
teacher-directed teaching.

Recent research that relates to teacher
behavior, and student achievement in
reading and math, Supports the use-of
specified. behavioral goals in Direct In-
struction--Model: Research -has found

_ that when more time is- devoted to

teaching a subject area and. when' the
teaching procedures are effective, stu-

dent achievement is enhanced. By defini- -

tion, this is “direct instruction”. It in-
volves teacher-directed oral activities in
small groups centered on specific teacher
questions, a high rate of student re-

sponse, and adequate teacher feedback -
" to students,

Programs that did poorly on achieve-
ment measures did not allocate as much

time to teaching reading and math, A’

simple, logical conclusion follows: the
learning of reading and math does not
occur unless instructional time is provid-

‘ed, and the students are engaged during

that tlme

puses.

h Oldham County Kentucky

: -.Sprlng, 1985 CTBS test results produced
-some sigrificant scores. The Direct In-

struction:program has been in operation

‘at shcool #2.since 1982. The students

who began that program are now going
into the Fourth grade. The dramatic re-
duction of Crestwood students, through
the Fourth grade, who fell below the
49th percentile in both reading and math
are provided in Tables A and B. Since
math-scores show a similar reduction of
students below the 49th percentile, it is

possible that the successful teaching

techniques learned in reading are being
modeled and carried into, the regular
math program.

The results of the one year program at
School 4 have not yet emerged. The pro-

' gram requires refinement in presentation

and effective teaching techniques. In ad-
dition the students have not had an op-
portunity to catch up after being in-
troduced to this base of knowledge dur-

. ing the one year that the teachers have

been using the directed scripts,
In a recent article published by the

"United States Office of Education, the

conclusions of the Commission cn Read-
ing were given. Effective teaching was
characterized by a simple introduction

‘to phonics during the First and Second

grades. Providing students with an op-
portunity to read aloud was another
strategy- advocated by the commission
as was the opportunity to read silently.
Teacher's handling of errors and their
correction when done positively and

‘with dignity were stressed as effective

and necessary for learning. The Com-
mission criticized excessive workbook
activities and excessive homework
assignments and stressed writing ac-
tivities. Writing supports and strength-
ens reading abilities,

Qur DISTAR. progtam 1ncorporates
a]l of these concepts arid-activities evalu-
ated as effective. ‘The percentage of
students who fell below the 49th percen-
tile at our Crestwood site is extremely
low compared to other elementary cam-
Crestwood's population, as a
single factor, does not account for this
reduced percentage of students below
the 49th percentile. Crestwood in its stu-
dent and residential make-up has been
most often identified with School 4,
while School 3 has consistently reported
higher achievement test scores. Al-
though we cannot factor out all vari-
ables, we must attribute some of the

- results to our DISTAR program and the

effective teaching techniques represented

_ by the program.

Table A, 1985 CTBS Percentages of Students Scoring Below 49th Percentile

Reading
School 1 School 27 School 3 School 4 School 5
2nd Grade 16.44 9.22 211 .29.73 "34.57
3rd Grade 30.43 17.92 21.59 25.32 - 12.50
4th Grade 30.34 14.29 13.41 33.33 - 24.32
5th Grade 14.94 21.55 9.59 36.78 23.78

*Crestwood Elementary

Table B. 1985 CTBS Percentages of Students Scoring Below 49th Percentile

fCrestwaod Elementary

Math
School 1 School 2* School 3 - School 4 School 5
2nd Grade 15.07 10.81 13.3 33.33 33.33 _
3rd Grade 16.30 7.55 10.00 12.66 12.50. . -
4th Grade 31.46 5.19 18.29 15.94 24.32
' 5th Grade 17.24 19,83 6,85 32.18 J0.51
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