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. (DB)

3

te

1

-

L
rl




Us DEpaRT TMENTOF NEAL Ty

-
. U PO toucan 10N S WFLFaR
A} ANN AL RE. R:r NAYIONAL INSTY trure ()EF
: t0ucation 4
| . 1 L3 MAY BEEN REs YR %
: ) T "\ YOO kELF l O RO
. 3 LA N T O ..‘\v OF ORIGIN
! | ) ..' ul, L Y NS (14 J(N
N O f
T o u. ¥ u"‘ E 5 [ly :J' vt

A Progmm Psoject fm* the
[nvestigatwn ﬁmd Appllcutlgn . o

Y
r—”

of Pmcedur@s of Anglysis and ¢
Modlﬁcutlon of Behiavior of -
Hnndlcupped Clnldren_ SRR

. OtG- ’}—70—-3916(607)

-

Dr. Norris G. Horing
Project Director

University of Washington

Experimental Education Unit

Ch:ld Developmen' and Méntai Retardation Center

A Seattle, Wash mgton 98195

July 1974

\

DEPARTMEQ%T OF HEALTH EDUCATION, AND WELFARE
Naticnal !p‘-tm:"e‘;,‘f Education

;e
e ) . Q ) . "



-

Introduction - ™~

PR

severely handiglpped children. into school programs and to assume total
responsibil1fty. for their ipstruction. As a fesult, special education
personnel who have ﬁrevious]y served mildly and moderately handlcapped
‘ghildren must now turn® thelr efforts toward the more severely.handi~’
capped; and regular classroom teachers must learn to edutate mildly and
mpderate1y handicapped . chi ldren without regular and.continued asslstance
from speclal educators.’ Boths the regular tdacher and the special educa-
tion teacher will be faced with'a population of children with which they
‘have very lttle experlence. During the period from September 1, 1973
to July 31, 1974 Program Project has continued to work toward its goal
of assisting.in the provision of approprlate education for all children
by attending to the needs of teachers created by this shift in educa-

. tional placement and recponslbllllty. Specifically, Program Project has
cohtinued its act!vities and tesearch designed to provide assistance and

- !ncrea::jpéémands have been placed on schools to integrate more °

‘information to teachers. concerning four major areas:. 1) curriculum !

appropriate for mildiy/moderately handicapped chl?dren being served_ in

served-in self“contained special education classes; 2) instructional

. regular educatigg settings and for severely hapdicapped children beling

procedures, appropriate for each of the target populations in eadh type
of setting; 3) instructional materials and program packages which faci-
litate-the progress of children witk a wide range of handicapping con-
ditions; and 4) measurement and assessment procedures which enable the
teacher of elther mitdly/moderately handléapped children or severely
hand.icapped children to select or 4cvise the best possible educational

program for each child, to monitor the effects of those programs, and to .

modify them as required.
- . .~ ‘Q/

Program Project'Cur(jculum Research -

RN

All of thé Program Project teams haveébeen engaged in determnnlng
curricula appropriate for children with varying degrees of handicapping
conditions. Team | has been ebdncerned primarily with developing a

" curriculum to be-employed in regular classrooms with mi 1d/moderately

fiand icapped children or pupils with learning disabilities. Team il has

conducted similar research on curriculup design for children with moder~

ate to severe handicaps. Team |l has.developed detailed task analyses

for various basic skills, for which they have deve!oped speclfic instryc--

tional programs

h
w7 * .’9‘ ) . 2

Program PFOJeCt lnstructional Procedures Research

“Once the curricula have been specified, ;he question of instruc-
stional procedures arises~-how a curriculum is to be taught. Aga:n all
three teams are involved in this effort. The activities of Teams f.and
It are particularly concerned with different knstructional procedures.
Because each team deals with different types of handicapped children

//gg@déﬁg:bdiffefént cyrr!cuga, however, theit work is not duplicative.
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Teams, coordinate their activities to produce mutually illuminating, but
ynot repetitive, resu.ts. - ) .

7 ; . .
< 4 )
Program Projects Instructional Programs Research
L

bl

“The- requislles_fgr program development inciude? . 1) accurate -probes’
to assess puplis' entering performance- levels, thereby avolding poor
placements and Jost time; 2) discrete and correctly sequenced sieps
which lead smoothly to mastery of each skill regardless of the child's
entry behavior; 3) additional drills and activities for children requir-
ing assistance beyond the basic program; 4) the requirement of active .
responses frcm the child at éach level of the program to insure that the
learning process is observable and measurable; 5) provision for self-
rccordlng and scoring not only to‘reduce the teacher's workload but also
to provide more Immediate feedback to the child; 6) 'mastery" tests at
.appropriate intervalls in the program sequence to insure that the child
is prepared to undertake higher-level program tasks; and 7) an emphasis,
* whenever possible, on '"'teacher-free' inctruct:onal procedures, to mini-
mize program costs yet optimize ‘the- program's responclvenoss to Indivi-
dual pupt!s‘ needs. . 4 g

Matertals~appropriate for-use with chi?é}en with varying degrees of
-handicapping conditions have been developed by all teams, but Team lll '
has engaged In materials deyeropment more precisely and systemgtlca!ly.

Team IIl materials represent complete packagas for the Instruction of
handicapped children in several basic skills areas. Though designed for
the Severely handicapped child, each program 1s appropriate for use with
moderately handicapped puniis as well. .

\

Proqram Pro;ect M‘dSurement Procedures Research

Basic to any tonsistently eFfectIve educat‘onal program Is a sound
system of meaSurement. Program Pro;ect ls a behaviorally- hased research -
effort requiring the continuous assessment of each child's performance
under each condition to be studied. The process of learning.is closely
scrutinized on a daily basis, so that changes in the program' may be made
immediately whenever necessary to minimize or avert 'faliure''. There -,
are several steps in the sequence 'of measurement followed by the Program
PrOJeCt teams. First, the child must be referred to the right program
for the right purpose. T%en. quick, accurate assessment of the pupil's
present skills must be made to determine ‘each child's entry level within
each program. Third, accurate monitoriag of the child's performance '
must be continuous ln order to modify his program, if necessarv, at that
time when the change will be most beneficial. Finally, after attaining
all Specafied prcgram objectives, the child is-ready to be piaced in-a
regular classroom or other appropriate program. The pregress of chitdren
is assessed continually during all 'reintegration' efforts, and again at
requiar follow~up intervals. For each step In this sequence, several .
alternative approaches have been devised and \tested by the Program )
Project teams, especially Team 11, to meet the needs of children with a

-
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wide range of handicapping conditions and coming from or returning ro a
wide variety of situations.

Evaluation

Progress toward the stated goals of the Program Project has been

. steady and productive over the past year. The teams approcdah their work

with the scientific rigor required of functionally sound research, and
at the same time maintian a high leve! of practicality in’ the questlons
they address. -The teams are separate but mutually supportive; the

’d'fferencés in the populations they serve and thé questions they address

‘insure that the Program Project will provide information and materials
of concern to a‘wide range of programs serv:ng handicapped children.

The commonalities In the research approaches employed by the teams, on
the other hand, increases communication and cooperative’interaction’:

~among them; and provides a broader data base for the geferalizatlion of

research results to the target populations of ildly, moderately, and
severely handicapped children, (

Informatioh about the specific accomplishments_of the three teams
follow in the tody of this Annual Report. Teams | and || have reported
their work in a series of papers describing measurement and other instruc-
tional procedures and findings. Team 111, whose work involves the

" development and field testing of lnstructlonal programs, -has submitted

reports cn proqram deve‘opment and completion.
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. APPLIED BEHAVIOR ANALYSIS TECHNIQUES.
AND CURRICULUM RESEARCH: II\iI?LICATIONé FOR INSTRUCTION

-
7a

Y ) . -
. . Tom Lovitt ,
\, A
T University of Washington
4 hatod ’ ~
¥ .
|
This chapter is a nresentation of the curriculura research my asso-
" cuates gnd I have.conducted with elementary a, i en during the past

S1x years usihg z_&p"plied Behavior .An‘alysis fechniques. The purpose of

. ‘ -

the chapter is to offer instructional suggestion’s to teachers based on our

research. A second objective is directed toward other curriculum research-
f Y - . B

’

ers,; who, we hope, will be stimulatec to refine and extend the notions of

ey

some of our projects. * | i - |

Curriculum, as' used in this report, rebers to tne many learning
3 ) - ' ' *

1] . .
activities of elementary age children, such as reading, writing, arith-
An
N .

‘metic, penmanship, spelling. Curriculum, as the term is here used, also
. ot \"4 | . . . 3
A - v | . s
ancludes the many teaching protedures that are selected to assist in the,

development of academic skills. S8me of these procedures are modeling,
. o !
. i
. . ) . ! . » . ," :
" feedback, reinforcement contingencies, verbal directions. - <
' : . e

. \ y
- Followir\1g is an outline of this chapter. The first section isan .

v .
3

,explanation of the Appl?ed Be}\avi_or Analysis methodology, presenting
first a;fi‘iiei outline &f the development"of this method, followad by a

description of the basic components of the method. The second part of

. * ¥
13 ' N .

the chapter is a description of the setting and students used for the cur-

¢

riculum résearch. SR o
. -

In the third and most important section is a description of several
i3 . - - oo . v
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research studies. These studies will be ptesented by subiect matter area:
; %

reading, arithmetig : sp‘glling ) co.nmunication, ari?/Z)upil management. In

o - ko g
.

the final section some suggestiots for future curriculum research are offered. -

-~
o b
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¥ ' ' . APPLIED BEHAVIOR ANALYSIS -

A Brief History of Applied Behavior Analysis
P , .
P Applied. Behavior Analysis procedures, although of recent origin, have
) ¥ \ ’ ; ‘ o
. ’ \
a rich and substantial heritage. Skinfier, the founder of operant conditioning,
' ] LA £ o ’

/
. provided the substance of what is tnday known as Applied Behavior Analysis. :

i

-One of his many contributions was his support of the belief that frequency

e

PR

’ -

of responding was the basic datum of science. Response frequency hgé become
‘ a key element of the Applied Behavior Analysis tec}hnology. Affother contr‘:i- "

bution of Skinner's to today's technology is the notion of est%?l:{shing functjon-
” - P L .

) !
al relationships between independent and dependent variables. Perhap& R 4

F i

his greatest gift to Applied Behavior Analysis wa$ that he so dramatically, T e
B ' e
proved that many behaviors are influenced by vurious reinforcement contin-

3 -

5

gencies. A " C | ¢
A

i

From that beginning of operant psychology several branches'of experi-

v
)

mentation developed. Some researchers continued, as did Skinner, to use

'
i

, lower organisms as subjects., Some confucted laboratory expérimentation

13

P

with humans. Others began to work with adults and children in institu-

3
k3
~

tions for the psychotic ard retarded. Althrough many of these researchers Y

[y

H
contributed to what is now Applied Behavior Analysis, I would like merely
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to trace the development of Applied Behavier analysis as it related to chil-

~ dren.

Some of the early work with chiidren using operant procedures was
" basic or lahoratory research. These studies were conducted in settings
'not natural to the child's environment, and the responses the children

R were required to emit were not normally in their repertories. The purpose

« 1

. . . . . . . N ~
.. for these studieg was to learn about certain conceptuai systems rather tha=
Ls .

-

about the normal behaviors of children.

.

-

. N One such study was the now classic Azrin and Lindsley (1956) re~
-~ ) ) - . !g“:
»

s &
2

' searéh, which examined the acquisition, extirfction, and maintenance 6f a

: ooperative tehavior. Baer and %rmam (1964) studied the generalized
N . . . - LY )
N N jitations of children. RBijou in 1958 studied the performance of children

. % . , . Lt )
- during extinction phases following various fixed interval schedule= These

laboratory studies with children accomplished whaf they set out to do: they
3 ¢ ‘

demanstrated that many of the principles of ope;';mt psychology which apolied

«

- 0. .o animals held true likewise for children. )

&
»

Encouraged by'the successes of these laboratory findings, others
g y ry g

P

»
.

began to use operant techniaues with children in clinical settings. The
classic study of this type was reported by Wolf, Risley, and Mees (1964) .

They dealt with several behaviors df a young autistic boy in the clinic and

. . o
» the home. Lovcas (Lovaas, Freitag. Kinder, Rubenstein, Schaeffer, and .

s
- . 3
.

-

0
4

. { . .
3 Simmons, 1966; Lovaas, Freitag, Nelsoh, and Whal:}n, 1967) in severai studies

used operant procedures to change various behaviors of sthizophrenic

gRICT T Loy

Aruitoxt provia
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youngsters. There werc several other studies of thistype whe: e operant

procedures were used to change, generally attenuate, the behav ors of

children. They had in common the fact that they dealt with one caild in

>
-

a situation where no other children were around.

. Operant conditioners then became more venturesome and entered class-

¥ ’

-

rooras. Many research studies were conducted which demonstrated that these
" e
techniques were successful when used with a single individual or a small

group of individuals within classrooms.

~

-

Perhaps the first study of this type was reported by the Zimmermans

(1962). They ysed exiinction and positive reinforcement brocedure;: to

increase the spelling abilities of orie subjeét and attenuate the tantrums of

- ’

another. In 1963 Lloyd Homme and co'lle'agues (Homme, deBaca, Dev{ne,

®

Steinhorst, and Rickert,) demonstrated that t.he Premack princ;ple'was an
effective strateg~y‘ for controlling : wide range of nursery school behaviors.
"The work of Harris, Wolf, and Baer (1964) and others at the Develop-
mental Psyc—hology Laogratory at the University of Washington is note- ‘
worthy for this extensio:.\ of overant principles to g;o‘ug) sit:uatiorlis. They

demonstrated in a series of studies how isolated play, crying, climbing,
' ' ‘\ . _—-”/‘ ‘ .
and other nursery school behaviors were amenatle to the contingent praise

of teachers.
Several other researchers demonstrated how these principleé could

. TR
be used in classroom< with one or more children to attenuate certéin trouble -

some behaviors. O'Leary and his colleagues (O'Leary, Kaufman, Kass,

L

»
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and Drabman, 1970) did such work, as did Becker and his fellow workers
(Becker, Madsen, Arnold, and Thomas; 1967). The favored targets of these

researchers were talk-outs and out-of-seats.

Many of these researchers used the term Behavior Modification to
describe their methc;dology. They had taken the vital features of operant

conditioning--identification of an observable response, measurement of

L

that response over a period of time, involvement of reinforcement con-

: i ) L .
tingencies to affect the frequency of that response--and adapted them’

3 A\
~ - y

. . . .
in order to study the problems of classrooms.

Along with this rash of studies which ;;rov'ed that operant or behavior

A 4

niodification techniques can effectively control troublesome behaviors of

1 3
:

pupils, some researchers sought to demonstrate that these cechniqué‘s\we_re o
useful in changing the attending behaviors of pupils. $evera1 dnvestigato.s
'have,demdnstrated that teacher praise is associated with puéil atteading.
That is. when teacher ;;raise is arranged contingent on the attending of

.

pupils, the amount of time they "pay attention" is increased. for example,
Hall and his colleagues have clearlv demonstrated in several settings that
teacher attention can alter the attending or studying behaviors of youngsters.
. . &
(Hall, Lund, and Jackson, 1968; Cossairt, Hall, and Hopkins, 1972).
¢ h ) . ‘:a

Several researchers using Applied Behavior Analysis techniques in-

vestigated varicus academic behaviors of children. QCne of the earliest

adempts to obtain academic measures was the work conducted by Birnbrauer,

Wolf, Kidder, and Tague (1965) at the Rainier School in Buckley, Wash-




-fy -

ington. In their programmed learning classroom those investigators re-
. .

ported that measures in reading, writing, and arithmetic could be continuously

- ¢ -

, obtained, Arthur Staats and his group conducted several studies which

- 7

related to the effects of reinforcement contingencies on Vvarious reading be-

¢

haviors (Staat$, and Butterfield, 1965; Staats, Finley, Minke, and Wolf,

L3R

1964; Staats, Staat;;ASchutz, and Wolf, 1962). : ?
’ N Perhaps the man who did most to stimulate the use of these procedures
in academic settingsv was Ogden Lindsley. When he came to Kansas i‘l:l 1965,

his major objective was to adapt and extent the techniques of behavior

modification so that they were used to measure and change such skills as
.\ * i .
reading, writing, and arithmetic. He referred to his system for obtaining
+ . s - !
_measurement of classroom activities as Precision Teaching!

One of the essentials of this system is the movement ¢ycle, " According
_ to Lindsley, every behavior, be it academic or social, should be defined as

having a beginning and an end. Heretofore, behaviors weré oftep counted
gn a sampling basis. Every n seconds an obServation was taken. Another,
. N
* and perhaps his most significant contrlbution}was that he reinforced
Skinner's recommendation that behaviors-be measured and graphed in terms
of frequency: more specifically, movements per minute.
# . 4
So it went from the operanf conditioning work in the laboratories
that was concerned with conceptual systems, tu bebavior modification which

dealt with troublesome and attending behaviors in the classrooms, to pre-

cision teaching which emphasized the measurement of a wider range of class-

1Y




room behaviors, including academic skilis. N
In describing our research I have chosen the term Applied .}ehavior

Analysis. To me this is a mare generic term in that it subsumes tl.e¢ prin-
ciples and techniques of the groups’just referred to as well as others. Also,

by operating under this label, a researcher is aliowed to ise many tech-
'\ L5 . / o .
. . \ . . / . e
niques, methods of charting, and data gathering systéms; he is not restricted

\

to the artifacts or petj phrases of any sub-cult.

""\

i
f

Characteristics of Applied Behavior Analysis,

Several applied behavior analysts, in attempts to explain the sysie\ ,
. . 0 . \
have identified various componeénts. One of the most widely quoted explanac

.

I3
1

tions was a paper written by Baer, Wolf, and Risley {1968). These re-

searchers described Applied Behavior Analysis by stating that it was af)plied,
be}iavioral, analyticr;xl , .technological, and conceptually systematic.

In regard tciApplied Behavior Analysis and curriculum resear:cl&, 1

would like to charadterize this system as comprising five ingredients:

o

direct measurement, daily measurement, replicable teaching procedures,
e T v
individual analysis, and experimental control. .

-

Direct measurement. When Ap;;}ied Behavior Analysis techniques are -

used, the behavior of concern is measured dii;ectly. _If the researcher
- . . N 1 \ . .
is concerned with the pupil's ability to add fas\Es of theclass 2+ 2 = [ 1,

\

)

or to rcad words ¥rom a Ginn reader, those bchaviors would be ineasured.
When Applied Behavior Analysis techniques are employed, the same bchavior
: /
that is scheduled for teaching is measured. This form of measurement is
\\

contrasted to more indirect methods that use such devices as normative

: i)
. te !

5
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tests that zould measure behaviors not.of immediate concern.

Daily measurement. A second important ingredient of Applied Behavior

1

Analysis is that the behavior of concern is measured, if not daily, at

Jeast very often. If, for instance, the pinpcinted behavior is the pupil's

¢ abiiity to add facts of the class 2 + 2 = [ 1, he would be given the-
opportunity to perform that skill for several days during a baseline

before a judgment is made. The reason for using several days' data is
4 . -
quite obvious; it could be that on one day the 'pgpil performed very "°

poorly, the next day better, and so forth. Many times in teaching

-

and research the pre- post-test méthodolc»gy is used. A test is given

before tréatment and ancther is given after treatment. Judgments are then

’

made, based on the comparison of the two scores.” Judgmeats or decisions

=
”~ S

derived from such limited data could be pernicious; the consequences

°

fo
for some children could be disastrous.

Replicable teaching procedures. Another important feature of Applied

Behavior Analysis is that, generally, the procedures used to generafe the

. ¥ 1, -
data in research efforts are adequately described. In most instances

3
[

fhey are explained in enough detail that other interested researchers
might replicate their studies. By contrast, other types of research
sometimes explain general procedures rather casually. For example,

one Brand X research study that used a phonics training program as an
intervention simply said that "Daily phonics drills were conducted."

- . »
It would be impossible for an interested teacher or researcher to replicate .

' r

e i

»
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these investigations. In Applied Behavior Analysis research, if a phonics
treatment was used, the reader would be informed not only about the amount

¢ Lol A}

¢

of time used for instruction, but also which phonics elements were stressed,

[ I

how they were presented, what the nature of the pupils' responses were, |

|-
and what type of feedback or reinforcement was provided. lt

1

Individual analysis. The very heart of the Applied Behavior Analysj’s
tgchnology is that the data from individuals are plxjesented. In fact, I

o

some have referred-to this methodology as the Single-Subject method. In

an Applied Behavior Analysis study, if data are obtained on five s’ubjects‘l
) . . : . |
a graph of each subject's performance would generally be shown. In doi:%g

- |

* . :

so, all of the ideosyncratic behavioral patterns become obvious. An

inspection- of these graphs would likely reveal that although the general \

i

effects on all five c&;ld be thé same, no two graphs of pupil pefformance
laoked exactly alike. o o ‘ .

‘Other research systems report the data of groups--experimental and
control. Often a mean score is offered to explain the performance of a

group. It could be that the average score represents the score of no one.

L3

It could also be that if a treatinent has been used and the group effect

was positive, what in fact happened was that the effect was very signifi~
\ <

cant for some, ineffective for others, and had a slightly negative effect

H
¥ -

oh others. However, when averaged, the composite effect was.positive.

a

3 ’ -
It has never ceased to amaze me that in education, where bromides professing

rd
4

individual differences are so abundant, so much educational research is

group relevant.

at
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Experimental control. In every research study, regardless of the

methodology, the researcher is obligated, in one way or another, to prove

that the effects on the dependeni variable were attributed to the manipu- !
N .
lated or scheduled independert variable. He must establish a functional

~

relationship.
#

The reason for- such effort is extremely important. For if researchers

recommend that method C be used by all reading teachers because the re-
searchers found that it improved certain reading skills, they must be certain

»

that variable C and nothing else caused the improvement.
In order to substantiate their claims, the Brand X researchers often ) -

resort to statistical control. . Their typical research method is to form

t 2
¢

control and expérimental groups, give a pre-test, provide a treatment for
the experimental group and no treatment or a placebo for the conirol ) -

group, then give a pést-test at the end of treatment. The pre- and post-

>,

test data of.the twe groups are then statistically analyzed and the | ,
o - _
winner, announced. The significance of the conquest depends upon which .

r °
probability level is achieved: .05, .0l, .00l. ‘

+ ~

By contrast, the applied behavior analyst would use experimental |

control to establish. relationships between the independent and dependént :

variables. More specifically, he would use some form of replication.

~

. » 7
. The ABA design has been tne favored form of replication. During )

T

.the first A phase no treatment is arranged. Then a treatment is scheduled

>

throughout the B condition. In the recapitulation phase the treatment is

removed. If the bzhavior changed in the B phase from the first condition
" J' ) .
f{.“f) - ~
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and changed back tq its original level in the return to A phase; a reasonable

\case.can be made that a functional relationship had been discovered. There

are seveéral other replication techniques available to the Applied Behavior.

Ay

- Analysis researcher, such as the multiple-baseline and crossover designs.

C . SETTING AND STUDENTS

. f

. ) The majority of the research that will be pree:ented here was conducted

in the Curriculum Research Classroom of the Experimental Education Unit

(EEU). This research was conducted over a period of several years with

learning d'i‘sabled children.-

ES ~

The EEU, dir\ected, by Norris G. Haring, has begn in operation since
1965 and is part of the Child Development and Mental Retardation Center,

University of Washington. It is committed to the basic notions of °

. Applied Behavior Analysis. That is, all the important Supil behaviors
are identified and medsured daily. These data are used to make various

educational and administrative decisions.
- \

The Curriculum Résearch C'I;ss‘room is smaller than the other classes
at the EEU; smaller than the usual public school classroom. The staff
i_ncl,udes my‘self, a head teachell', a '(“esearch assistant, and a few graduate
st%i(‘ien-ts:

For the past several years we have chosen, as a research population,
. ; _

' elementary age children, ages 8 to 12, who have been identified as

learning disabled. Each year we have had six or seven/children in the class-

L
1.
N -
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room. )

1]

Before entering our class, these children attended either regular
or special classes. Of the 35 children who have been in this class, 14

came from special classes. We have had only two girls in this classroom.
v - ; .

| - ) .
. -Generally, their I.Q. sccres (for whatever that is worth) have been in

\

v
4

§

\

i
3

\ .

" could carry on conversations about their homes, pets, hobbies, and sports

the normal range: from 80 to 115. Academically, the children we have
selected were achieving{below their peers in reading, some by as much as .
three years. Most of the children had related language arts deficits;

they were relatively poor in‘spelling, composition, and penmanship. About

2,

“* half of them were below average in arithmetic computatign.

o *
.
ok

i

i as well as most other children their age. Few of the pupils were behavior

problems; they have generally not been naughty cbildred*. I must ad_d,c .

>

however, that many were referred because of behavior .problems‘ifi addition

. to their academic deficits. ‘ . C e

s

These children were as heaithy as their non-EEU peers. Although .

. \

they were absent a few days because of tonsil infections, colds, and flu,

their absentee rate was no higher than would be expected of children thejr

’

i t

.age. The same proportion of these children wore eye glasses as wouyld be

expected; r;ohe of them wore hearin/g aids. None of the children were
physically disabled. 'Of the 35, about six were on’some form of medication .

[
while in our class.

»
o -
-~

7

Socially, with few exceptions, these children were quite normal. They

e

Ry
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In r‘ega\rd to spe_ech, <,)*n1y two o;' three of the children displayed,
even mild, a(rticulatic‘n problems. Cne pupil's speech was somewhat garbled,
but this was d‘ue to a combination arti.c‘ulation,r rate, and ghettoeée problem.

The children were from middle to upper—middlé class homes. Some

&
J
of the.occupations of their fathers were university football ¢cach,

Boeing er{gineer, physician, high school teacher, construction -worker.
Each yearf we begin with a different group of chi{girqn. The pupils

> . &
stay in our class for four academic quarters. They are then returned

. -~ N v
to their original school systems. Most of them ha‘ﬁlj gone-back into-
regular classes, although some were placed one or two grades below th%i.;g

age peers.

~ .

*

‘RESEARCH

>

In this section, research will be explained by subject matter area:

. N . .

. . reading, arithmetic, speiling, communication, é’r}d pupil management. Many
0 o ' : ; S SN
oz\ the studies described here have been published in various educational

..

or Applied Behavior Analysis jpurnais. The C‘Omplete' articies will not

N .
LR .
' ® be included; each project will be greatly condensed. Hopefully, . .

. : N i .

: hé\weye";, .enough information will be provided so that interested teachers:

e may Be able to apply some of the findings or techn.iques in their classes,

and curriculum researchers may replicate certain of the procedures.

For those who wouid like to read the entire reports, references.are included

s

(see footnotes 1 through 13). . ‘ .

. ) - . "

~ t
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Traditionally, there hus been a research implementation gap. Re-
. - N

>

searchers have bemoaned the fact. teachers have not readily incorporated
2 i .

A} . .

. theinfindings. There are many reasons for this lack of rapprechement

.

. : . :
.+ between researchers and teachers. I belicvie the primary reason, however,

i

" ) ‘ d - N . N

. . that accounts for the absence of extrapolation from research settings ‘o class-

, . . o . -
rooms is'that many teachers and researchers have generalization deficits.’

{ . .
. When gcrne teachers read research they are.unable to

— . g
—— .~ 0t

extract clements that

could be implemented in their classes. They tend to view generalization

.

as an ail or nothing propqsitiorf . If they can not incorporate everything’

»

v . -

by the researcher, they will not accept any-of it. «. - -

: N

* Similarly, many researchers, when describing their investigations

) . Y

tend to convey the idea that their study should be generalized lock, stock,

- 2

and barrel. Rarely do they suggest that some teachers in cpecific situations .
< . . . -
use cexntain of their téchniqués or findings. .

M -
1 - »

’ Throughout this chapter I have attempted to respond to this generalization

%t N ~

¢ dilemma. Foll~wing each research summary in this.chaptey { have included a
P

-
- y o P . .
brief section entitled "To the Teacher .! In those sections 1 have discussed

¢

. several featyres from the research that teachers might consider u ‘ng .

in their classes. These'are specific recammentaitons that pertain to materials,

r .

} : ’ .
. . . - N * . b z
instructional techniques, measurement, performance analysis, performance
. . : 2 . ‘ ‘ ) ,-\‘ , ) ’}
_objectives, and léarning principleg. ‘ P

Réading Research . ' N ) ' .
Effects of‘phcmics instfuction on oral reac’iing.".Perhaps no other

. /o . A :
- DN , ‘ .
aspect of reading instruction has generated more debate and confusion

&

?

CNT
s




" than the igsue of phonics training. Some reading experts have stated categor-
ically that pupils must have an extr¢maly good phonics background before

tormal reading instruction commences. Many .of them argue that unless
n‘ < \ -

4 -

the pupil'is provided with systematic part-word training, he will be lacking
certain word attack skills and hence will not become a proficient reader.
Other reading experts are less impressed by the ar; im>nt that phonics

. ] ~

skills will transfer to other, more complex reading behaviors. They maintain
‘that the English language is so irregular that it is fruitless to teach phonics
- '
rules and generalizations. They recommend, therefore, that reading instruc-
, ,

’

ticn be more direct, th;i pupils shculd be taught words rather than word
. elements.

As is the case with most controversies, extremists are rare in reference to the
vhele- part-werd argﬁment. Most teachers have taken moderate approachés on

the matter. They see merit in teaching certain phonics generalities along with certain

a3

exceptions and some whole words. Nevertheless, even though most reading teachers -
»

\ 7
n

do not take radical positions on this issue, the controversy persists.
The research described here was designed to bring data from an Applied

Dehavior Analysis approach to bear on this topic. We sought to obtain data
N '

i

regarding two questions: a) if the phonics skills of a pupil are improved,
will his ability to read orally increase; and b) if his phonics skills improve,

will concurrent gains be noted more in a phonigs or a non-phonics designed

1
*

reader.

[y

The subject in this research was a 10-year-old boy. He had been

described as dysiexic. Daily measures were obtained from this boy in seven
% -

r g
.o
.

? . -
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areas: five phonics skills and two in oral readiag. The five phanics skills
em-ph_asizéd medial vowels, consoncnt blenc‘ls, sound blendiné, translocation

S {
of lciztters, and digrap'rlx-‘dlphthong‘s. In oral reading the pupil read from
a Lippincott-and a Ginn rcadér.. The former reader was designed. primarily
on phonics principles. the latter on’the whole~word method.

To assess the hoy's performanée in the phonics areas, five word sheets

were constructed. The mgdial vowel sheet coﬁtained a list of 20 three- or’

/

four-letter words. Each word contained a short medial vowel. The consonant
list was made up of 20 words, each beginning with a different consonant

blend. The sound blendingilist contained 20 conso‘x;a';lt-vowel—consonant

words. The transiscation list comprised 25 words that contained letter coxﬁbina-’.

tions that are potentially transposable (fiit, clap, spbt). The digraph-diphthong™

sheet was made up of 26 sets of words. Each set featured a different combination,

H

N

e.g., ec or ay. )

e

A correct response for the medial vowel and consonant blend tasks

was the accurate writing of only the vowel or the blend. A coyxrect response

v

for the sound blending, translocations, and digraph-diphthong tasks was

the correct spelling of the entire word. A correct oral reading response

. H
was the correct pronunciation of a word. Errors consisted of omissions,

~

substitutions, and additions.
. ) . . i
Correct and incorrect rate scores were obtained in each of the seven
.l . S
tasks. To obtain these rates the teacher timed each performance, e.g..
medial vowels, and counted the number of correct and incorrect responses.

_She then divided the number correct and tie number of errors by the'time

I3 L
. . N { A !
required to complete each task. - (} ; K .

-

Rl T

»
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An AB design was used for this research, baseline and intervention.

During the baseline period the pupril was provided with feedback on nis
' \ . ¢ '

phonijcs pérformanca. When he responded to the five sheets the teacher

a

. .
,corrected his papers and pointed out what errors were made and told him v

-

5
4

the correct responses. Meanwhile, throug'lixout this baseline phase, no instruc-

¥

tion was offeréd as.he r:e'z{d' orally from the two books. As he read, if he

erred on certain words, the teacher merely suggested he continue reading,

' ,

Throughout the next condition instruction was scheduled. Prior to
- (w- .\ v ‘r ’
obtaining the seven measures a 10-minute instrictional period was arranged.
This instruction was bas.. := the Slingerland teaching procedures which
®
[ T ¥ . 4 ¢ o 7 &

emphasized the principles of multi-sensory instruction. Some instructional
AY .

\

"time was devoted to each of the five phonics elements. No inst: iction was

focused on oral reading. Reliabiljt-y checks .were made during both conditions

-
- .

of the*study for each measured behavior. These checks pertained to timing,
§ R ’ ’ N
accuracy of marking the'responses, and general procedures.
Three rather important findings came from this study: a) when phonics

-

4

skills were precisely defined and when instruction waigix:xcted toward them,

’
]

those skills were improved; _b) ‘when phonics skills improved, so did oral

reading rate {correct rates increased,’ incorrect rates decrecased); and c)

LI ’ <
’

more improvement was noted as the pupil read from the phonics reader than

+
¢

from the non<phonics reader.

“

In regard to the last \peint,'Figure 11s provided to illustrate the changes

in oral reading rates across the two cor.ditions for both readers. The data

3 .

- from the wholerword book are on the left portion of the figure, and from the
. /

1
vk
[
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- .

phonics book on the right. The vertical lines in both portions of the :hart .
separate baseline and instructional phases. o

......................

One way to compare the data {rom both books is to contrast median |
scores. The corvect rate median gains were greater for Lippincott than for

Ginn. Likewise, the incorrect rate median gains were greater for Lippincott.

Another way to compare the data is to contrast trends. An inspection of .
the correct rates across conditions in the Ginn reader reveals that the trend

of those data was only slightly more acute during the intervention than the

baseline phase. By comparison, the differences in the trends of the correct
rate data in the Lippincott text are greater. When error rate data across
conditions are studied, the treads in the Ginn book are about the same.

g’ .
However, when the errors in Lippincott are analyzed, the t{rend of the inter-

~

’ ‘l " .
vention phase was downward, whef'eas the trend of the baseline phase was

upward. )

-

/
"To the Teacher." There are at least three points from this study

K4

the teacher might consider. One important notion is to carefully define instruc-
tional procedures. In this project Slingerland techniques were used; not -

- 2 :
only were they precisely defihed, théy were consistently used.

Another point from this study is that pupils should be required to .

respond to the same material during a projeci. Daily, throughout this study

»
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therpupils responded to five word iists that were the same. Had those materials

varied from one day to the next, the teacher would not have known which
p';r‘ticular words were learned and would,. therefore, not have known whether
her instructional t{echniquc was effective. i -

A further item to consider from this project is that often, in order
to monitor t};e development of advanced skills such as "creative writing"
or "reading," several sub-skills related to that major skill must be measured.
In this report seven measures were cbtained daily: five in phonics, two
in oral reading. . o ‘ -

g
. . 7

) .
Comparison of measurement that is direct and daily with achievement

+

test scores 2 Perhaps the most widely used technique for evaluating pupil

'3

progress is the achievement test. In many school systems an achievement

i
¥

test is given at the beginning and the end of the year. Achievement test

scores pertain to such skills as reading, spelling, and arithmetic..
7

: These scores aré\ugg_g_f}r various purposes. Sometimes they are .

N

considered to document teacher competency. At other times they are used”

to make placement decisions; whether to assign students to ‘special or regular

“

“classes, high or low reading groups, or to one grade or another. At other

. E
LS -y

. - . . . i d
times they are used for purposes of communication, to repcrt pupil progress
e} ~

to teachers, administrators, or parents.

The two important evaluative dimerisions that are void when achieve-

ment tests are used are direct and daily measurement. Often the achievement

a
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test measures a behavior that is only indirectly related to the behavior of .

concern. And inevitably the ~chievement test provides an infrequent measure

.of performance, for génerally they are given once or twice a year.
. v
Although for seme years we had expressed these ,g:_‘iiticisms about

achievement tests and strongly recommended that they be replaced by direct

rand daily measures, we did not know how disparate the two systems were

4

in regard to describing performaﬁce. Qur criticisms were not substantiated
’ + . to. ‘ 3
by data. Two years age, therefore, we arranged a situation to compare -
i . - » i ~
the efficacy cf the two systems’, achievement test and dirvect and daily S

I
[y

1.easurement. \ ! . \

%
-

At the beginning and the end of the year we gave byr pupiis the

¢

,~Metro)golitan Achievement Test (MAT) 'énd the 'V‘i'ide Ran g2 Achievement Test
(WRA:'I/).. Throughout the year we also obtained ;iirect and daily data from
the children in reading, writiﬁg. spelling, and arithmetic. At the end of
the year we then compared the reading subtest achievement test scores wit}r}

the reading data obtained from direct and daily ofasurement. Several dif-

d -t
5\

LN }

~

fereuces between the two measurement systems were evident.

3

‘First it was discovered that the achievement tests did not agree among

(3

themselves. The fall testg disagreed more than one-half.grade level for
three of six children. The most discrepant scores V'verga obtained by a

i
pupil who received a 2.4 rating on ong test and 4.4 on the other, The

»
. \ J

scores of the two tests in the spring disagreed four out of six times. |
: . ‘ . |
The widest differences for a punil om%the two tests were 4.0 and 8.7. ‘:‘

3 4

In rcgard to placement we compared the actual initial placement of .

-
=
L

7 ’ «
-
B,
.
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pupils w};en direct and daily measurement procedures were used w{th their
fall achievement test scores. Using our method of pl‘aéement we required
each child to read ‘severe’zl days from a-number of readers representing
different grade levels. We graphed correct and incorrect rate perfor-

mances as they read from these texts. After several days we analyzed

4 &

the data and sclected initial readers for the children based on their

0
h Y

relative performance. Only three of the six placements’, a;ccording to direct
.and daily measurement, agreed within one-half grade le\(el with an achievement
test score. A comparjison of the book level they were actually reading in

at the end of the year w\ith their spring achievement test scores revealed

concurrence betwe-~ ~n achievement test and actual placemer;t foyr out of

six times. ‘ N . ¢ . - ‘

In x:egard to the data abo;lt pupil growth throughout the year, all the
pﬁpils gained when the MAT score :vas considered. Their spring scores were

all higher than their fall'scores. According to the WRAT, however, there

/ -
was no growth for two pupils and a deterioration Yor another. When direct

and daily measurement was considerd, all children improved. Furthermore,
y A

this improvement was indicated in three ways: their correct rates increased
) .

2

from fall to spring, their inconrect rates went down, and they read from
aore difficult material in the spring than in the fall. Achievement tests

’ ’
provided only a.grade level difference scorc as a measure of improvement.

A final advantage of dircct and daily measurement over achievement

'
i

test measurement must be emphasized. When the former system is used, a

a

. teacher can see from one day to the next whether progress is being made.
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If the data indicate the child is not improving; a different teaching

'
[

routine can be scheduled immediately. By contrast, if a teacher waits

until spring,to discover whgther or not her teaching was effective, she

4

would not have time to re-design her instruction if the pupil was tailing.

"To the teacher." This project clearly points out the results of

using indirect measv'res such as achievement tests. That is, pupil scores

3

on achievement tests are not always correlated with their performances

v .

_ in the classroom. The report-also suggests 'what can happen when per-

formance is measured infrequently. Since all behaviors are variable, any

f [
educational decision made from one or two samples could be inappropriate;
the consequences, for the child, coufﬁ,’be‘ less than desired.

This study also urges teachers to pla;ce students in readers based

on their daily performance from classroom materials, and to use direct

-

and daily procedures to communicate progress to parents and teachers..
Further, this study strongly suggests that teachers use pupil data to

evaluate all instructional techniques that might be scheduled to improve

N

. =
reading.

Another aspect of this study which merits consideration deals with
communication. Many teachers, particularly special education teachers,
have used direct and daily measurement data to communicate children's
growth to their parents. They have found this method of communication far
superieor- to other styles because of its objectivity and individuality.

A final note from this study pertains to the widespread and current

practice of using achievement tests to evaluate performance contract

LIS
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situations and teacher performance. Manhy;t.eachers have been critical as
to the use of achievement tests for these p“urposes . Unfortunately, when
asked for alternative evaluation sfrategies, many are ;ma'ble to respo?:d.
The method for evaluating reading in this's'tuc.ly and other academic skills
throughout this chapter- -direct and daily measurement--should be sezl-iousl}'f

considered as a replacement.for'achievement tests. 7

~

Effects of various reinforcement contingencies on oral reading

rate.3 The research presented here comprised three studies. In each,
the effects of a reinforcement contingency were investigated. In two
of the studies the contingency was arranged for correct responses and

in one, for err.or‘s. The reinforcer in these studies was leisure time.‘
Pupils, d;Jring certain cenditions, were able to e;u'r; minutes of free time. !
In each of these studies correct and incorrect rate data were gathered.
Incorrect responses were additions, omissions, and substitutions. The
’ studies shared other commox‘x features. As the pupils read, some feedback
was provided; if a‘word was mispronounced or left out, the word was pro-
nounced by the teacher. Comprehension data ‘were obtained {in all the studies
in addition to the oral reading data. Reliability checks were also obtained.
A second observer monitored some of the sessions and checked the teacher's
timing, counting, and general procedures of the experiment. A final feature
included in all of the projects was that each pupil read daily from two
readers. One reader was used as the experimental text, the other as a
control. In the conditions where a reinforcement contingency were

!

scheduled, it was associated with only the experimental text. No inter-

ros %
* i

LA |
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from two readers. The experimental reader was a Bank Street text, whereas

-24-

A

ventions were scheduled for the control reader. i .

.

In Study 1 an 1l-year-old boy read orally for five minutes each day

the co"htrol' reader was a library book, Encyclépedia Brown Saves the Day.

T;ﬁs project used an AB design. During the first condition neitlzexj ) "
itstruction no;' reinforcement contingencies were arranged. Only 2 type of .
feedback wa‘sv m effect. Throughout the; second condition a reinforcement
contingency was arranged. The requirements of this contingency wére that
if, after the five-m-inut:e reading period, his correct rate was equal to .
or exceeded 50 wogrd's pe; minixte, he was granted poi}sé,;r.l a 25:1"ratio
(for each 25 points he earned one minute).

When his performances in the two conditions were compared, it was

.

revealed that, on the average, his correct rate improved by about 12

werds per minute from first to second condition, while his error rate was
. . k]

redr;ced about one word per minute. His reading rates throughout both
corl:ditions 1n the control reader were siable, hence unaflfected by the
contingency. .
Iri the second project the pupil was a 9-year-old boy. Daily, he read
from_a; Bank Street and a Merrill reader. The former text was ~dessignat«ed

as the experimental book; the later, the control book. ’i‘he project used

an AB design. The first period was the baseline; during the second con-

-

dition a contingency was arranged' for the experimental text. The contingency
focused on errors and involved a withdrawal of points. Each day the pupil Y

was given, non-contingently, 15 points. The points were then taken away



- . . ) -25-
on a 2:1 ratio, for every two errors one point was withdrawn. Atthe
. v 13 " \’ =
end of the reading session the remaining points were redeemable for minutes
of free time.
The results of this project revealed that the student's incorrect.
rate improved from one ceondition to the next. However, his correct rate

.

across conditions was unaffected. His rates in the control text were un-

changed across conditions.

In Study 3 the pupil was an ll-year-old girl.. The two readers were

‘. from the MacMillan and Laidlaw series. ‘The MacMillan book served as the

- H

experimental reader.

This eXperiment was composed of four phases; an ABA design was used.

>

In'the first and third conditions, feedback was provided as the girl read.

R

)

Neither instructions nor reinforcement contingencies were arranged.

v

Throughout conditions two and four, a 30:1 ratio for correct responses was
- scheduled. For each 30 correctly read words, one point was given.

- ) The results of this project indicated that, generally, the girl's

reading performance was superior throughout the conditions of reinforcement

' to those phases performed without contingencies. ‘In Conditions 2 and 4

A

her correct rates were higher and her incorrect rafte% lower than during

1
[}
-
Conditions 1 and 3. Her correct and ervor rates, as she read from the

. control reader, were stable thiroughout all conditions.

/
/

7

- As a résult of the reinforcement contingencies, improvemant was

noted in all three studies. Of perhaps some interest were the specific

i

effects of the contingencies in Studies 1 and 2. In Study ! the contingency

.

-
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applied to correct responses; in Study 2 the contingency was arranged for
errors. In Study 1 correct rates were influenced mpre than error rates.

In Study 2 errors were fnore influenced. . .

- .

"To the Teacher." Many procedural features from this study. could be

used by teachers. First, the timej‘ior reading insiruc_:tion was rather brief,
2 . ) )

about 15 minutes per day per child. It has been our experierice that when

good material is used, when the ongoing r'-eaé'ing procedurés are satisfactory,

and when effective teéchi'hg techniqtfes are used, pupils thrive, even though

the reading periods are short,‘kThis should be rather &ncouraging go teachers

“J P

who have several children in their classes, and yet want to iudividualize

their progrgms.
$ - . - .
Another consideration froin this study regards the use cf two readers.
7

’

Classroom teachers may not be as concerned with the coritrol féature of the
A , N

<

2

N A . , '
secondéeader as we were. However, a teacher might want to use two readers

for a different reason; perbaps for generalization purpeses. She could

o 4

have a pupil read from two texts and arrange sonie teaching technique such
as drilling on errors for only one reader. By obtaining data from both

readers the teacher could determine, first of all, whether the technique
-~ : ‘ {;p'
influenced the reader it was associated with, and second, .whéther the

effects transfered to the other reader.

Teachers should note the various ways contingencies were arranged in

»

this repo¥t. Pupils c»n be givén something for a certain type of performance
' 1 ) o . c
or they can lose something depﬁndmg on their performance. They could
¥ .
ke
gain points for correct responding and lose for errors. Reinforcement

. L
Gy
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“systems ga}ve-furthef flexibility since the gain and loss ratios can be
ddjusted. A pupil could gain points on a 5:1 ratio (one point for five

correct responses) », or the ratio couldrbe sget at 500: 1. The possibilities ,
. ’ N ‘-

4,

are infinite. Another dimension of the reinforcement systém is the event

%

- . T ’ N ' ' - -J . R
that is either gained or lo‘st. Such events in the past have been points, o

minuteg of free time, models, classroom privileges, recess.

\

: i .- . . \ .. .
~ ) 0' A : 4 ¥ s
Effects of previewing on' oral reading.” Whereas the previous study
I . S
" investigated reinforcement contingencies as-they influenced oral reading, -
. “~ .
. Prd ¥

this experiment dealt with non-contingent interventions. These non-

-

contingent events were three types of previewing™ oral, silent, and teacher

previewing., .
"::."\ DTS .

& N ¥
+  Various forms of previewing havesbeerg useq for-years by teachers of

w

~ N ~ {

reading. Publishers have recomm®nded’this épproach as a method for teac’hjﬁ'/g

& & .

fluerigy. In spite of the widespread use and sup;port of this technique, . -

L M . .

little research on the topjc is available.
A, ‘

& E
Two studies that used three types of previewing will be presented. -

-

In both studies the gereral procedures were the same. The pupil read

. * ns

orally for two minutes daily. Feedback regarding mispronounced or omitted

-

words was 1p?rx}:'\zided througho\,{? the studies. In both studies religbility_ ‘

checks were obtained regarding timing, accurate monitoring of responses,

p—

and general operating proceduyes.
In Study 1 the pupil was a 10-year~;)ld boy. He read from a Lippincott
reader each day. This project consisted of five conditions and used an
v . a

* ABA design. Throughout Conditions 1, 3, and 5, only feedback was scheduled. -

J
. N ;
o T2 o

* . ‘ ’ .
=27 , ‘ /
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- During the previewing tonditions the pupil was requested to read orally
B . s - .

the material he would again read orally. The first reading was considered

P P . '

as practice, the second the "real" performance. Throughout the first reading
Lo \ /i -

the pupil was coached on difficult words; this was not the case when he read

k4

2 sec\Ond time. Only t}:xe data from the second reading were graphed.

o
&

" These data indicated that oral previewing had substantial effects on correct

~

rate. Although his incorrect rate maintained across the various conditions,

; : s Ca . e :
his correct rates, during previewing conditions, were nearly double those

N

rates when previewing wa% not used.

In Study.2, two types of previewing were used--silent previeégringla'nd

teacher previewing. - The subject in this study was nine years'olc_i. He read

each day from a Lippincott text.

[y

This study used an ABA design for both types of previewing. During

¢’ =

the first cond1t1on oply the feedback procedures previously described werc
in effect. Throughout the st.ond phase,. silent previewing wab s:heduled.
Prior to reading the story orally, the boy read it sﬂently As he d1d 50,

he could-ask the teacher for unknown w_ords In the third cond1t*on the

AN

previewing technique was not included. These data indicated that the

technique greatly influenced correct rates and mildly infruenced incorrect

Y ) ~ - &
rates.

The next part of the study ‘investigated the silent previewing technique.

Following the buselme phase ‘which was the final condition of the first

part of the study, the teacher read to the puprl the material, 1hat he. 'sub~

o

sequently read orally. Throughout the next condition no previewins was =

X g
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- ‘ \
- , u:;:d; then, in the final or {ifth condition, p‘:eviewmg was ags. insti- T e
. i . . A R
) | tuted. ' - ) . \ ol
. : . ’ Lo e
In comparing the data from the final three conditions, it was dpparent
3 ) k

-~

correct ’ ) g

s

»

that although incorrect rates were rot affected across conditions,

- a

rates were substantially altered. During the teacher previewing condition - .

~1

. the pupil's correct rate was nearly doiible that prevailing diing non-

%
A . 3 - 1

N

previewing conditions. : . ) . v ‘
. M s h} :
= R N ' « {
0 ; . . YL 3
“To the Teacher:" 1In this report, ali types of previewing were
2w o5 = - N
s S i oo. .=
effective. Their gréatest effects, however, 'were on correct rates; : .
. » T . . . s
incorrect rates were not significantly improveds

®r
-, v

Therefore, if a pupil's rate of committing errors is too high aﬁd the : .

“ ' - Iy i ) - '

~_ leacher desired to concentrate on r?‘ducing them, she should perhaps
) . A

- seiect a tactic other than previewing. She might choose to drillithe pupil &~
. . g - D % .

following each reading assignment on the errors he hzcC made. OF, $he

~ . 2

mighi design a technique that focused on some particular error pattern of

. & .,
the pupnil. However, if .he teacher's goal is to impreve a pupil's fluency--
a :

3

his correct rate--one of the types of previewing used here could be appro-

- - .

.

priate. . i -

We have investigated other types o” préviewing, such as allowing the

s

3
su o to listen to a tape recording of the story he will read. In another

1

pro,cct we recorded on language master cards phrases from the story the
& s )

pupil would subsequently rcad. After he listened to the phrases he read

the complete story, insofar as increasing fluency, all these previewing

techniques have genecally been effective. N

/

. ERIC , o i '
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Relationship of oral reading@and comprehension. In the previous two

¢ Y * .. 2
-t . -

. y . LU ) ’ T s .-
. studies the major concern was gthe mgasurcment and deGT:ka_ent of oral ,re_admgf

In this study, although oral reading.was again of pr)ir'nary concern, equal

.
4 N

* \ . i -

empha.is was directed toward silent reading and answering comprehension -

, w \ T ) o ‘ .z
uestions. . !

q ?~ . -

- . 2 e ’; <

This J‘uqy ran for three quarters. Daily, four measures were obtamed.

\
.

f Y ' /J Ve v

r ~
The measures pertained ?o oral reading, answering co'nprJhe':smn questions =

& ¥ B e
¥

from orally read material, silent reading, and answering quesfions from’

. . 4
materjal read silently. Throughoutt first two guarters the pupils read

- .
g s
N N ¢ £, 3
) -

A
i orally from a Lippincott reader and silently from-a Ginn text. T\;e twe,
- 1 ' N\

i -~
©
.

) readers were matched as to reading difficulty. Tha® is, as the pupil read
‘o s L ' * N -

lly from the two texts for a few days, his rates in both tegg’cswe

: . . 5 ' ; . ) A 0 -
about the same. . . T “ “ ¢ NN
[ I T . : . P

-
Each day the pupxl read 500 WG!’da oral],y m a L1pp1ncott reader, theu

Qnswercd; 30 compreherrsion questiong. As the,pupil—read, the teacher supplied
. St 0 : g 4 LA !

.t & . . N . P .
missing andaimispronounced words. He then read 500 words siléntly s a Ginn
5 o " <

reader and answered 30 comprehension. questions.. Nu feedb .cn was provided
J . )
for silent reading. The comprehension questions were of three lypes:

interpretation, recall, and sequencing.

f Following a baseline period where neither instruction nor reinforcement

]

contingencies were in effect, the class was split into two groups. With one

group a contingency was scheduled for oral reading rate; for the other, the

contingency was arranged for the comprehension of orally read material.
£

O

MC S

s -~ 7
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] The contihgency was based on progress and focused on errors. In oral
ré,ading a projected trend was drawn on the graph.: If on any day a pup‘l's
oral reading rate was lower than that slope, he had to practice the words he
erred on. Each error was embedded in a phrase; for several minutes he prac-
ticed reading those phrases. In comprehension a‘similar projected trend was
drawn .<If, on any day a pupil's comprehension score was below the line, -
he had to re~-do the questions he h‘ad incorrectly answered.

A crossover design was used for this research. During the first quafter

_,thé contingency wa: in effect for some of the pupils for oral reading,.
and-for otl;cr puf:ils for comprehension. Throughout the wirfl‘ter quarter
the project was conducted‘agaim The ounly difference wa.s that the groups
were alternated. Those who were in the oral cqntingénqy éroup in the fall
wer¥ now in the compreher{sion group.

The project was run for a third time in the spring quarter. At that
time the mode of reading the texts was switched. Lippincott now became
the silent reader and Girn the oral reader. Duiing that quarter both con-
tingencies were alternately arranged for all pupils. If, during the first
part of the quarter a pupil was in the group \vhe;-e the contingency was on
oral reading, he was, in the sécond half of the quarter, tran;ferred to ti:e
group where t' . coniingency was on co' Drehension. “\ .

Reliability checks were scheduled throughout the year. These checks
focused un timing, accurate ¢ mrfting of responses, and 7eneral procedurc -.

Sevarai findings from this research should be noted: a) when t.e con-

tingency was arranged for oral reading, tha’ performance impreved; b) when

e >

po=a
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the contingency was arranged for oral reading comprehension, that performance

- . /
improved; c¢) when the contingency was arranged for oral reuding, oral
b3 /

2 s

g
reading compre}:h?ﬂsmn was unaffected, silent reading and silent reading

T

_comprehension’improved, and d) when the contingency was arranged for oral .

reading comprehension, ora. reading improved, silent reading and silent reading

comprehension improved. The biggest gains were those indicated by points

aand’b. ' -

"To the Teacher." Tcachers could consider some protedural matters from
! . .

this study. Throughout this project the pupils read 500 words each day orally and

silently. This seemed to be a reasonable araount; the nupils were generally attentive

~

and they read envugh material so a complete story or a large portion ol a story was

covered.

[y

Other projects discussed in this chapter were scheduled by time, that is,

the pupil read two or five minutcs enach day. Whether the teacher prefers that pupils
& ¢ ‘
read a fixed number of words or for a certain period of time each day, she should

»
-

settle on one method or the other . If the situation is not stabilized in respect

~

to amc;unt or time, the data {rom one day tc the next will not be comparable.
Some teachers are: However, dissa'isfied with both options because they
wané children to read complete s‘tories.- One way to schedule un form times
or amount- and also aliow pupil.a" to finisn their stories 1s to have them read
beyend the point of tuning. If, for.example, the teaclluer requires the pupil
to read for five minu.>s and at the end of that time a half pagc remains of

the story, she could make a mark at the five-minute poi.:t, and let hirn continue

reading until a logical conclusion is reached. The data from the five-minute

v

)
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. reading could be'recorded, thus providing the teacher with a reliable measure
. rs
i since the same unit of reading was measured each day. S

*From this w-oject teachers could _a)>so consider the instructional technique

' . . .

that was used and the way it was scheduled. First, the instruction for oral

- _ & N . _ -
" reading amountéd to requiring the pupil to rehearse his errfed words embedded

in phonics; the procedure for teaching comprehénsion merel‘y required the '

. A D>Y
s

. . . A A - —
pupil to correct his incorrect answers. Second, instruction fox oral reading /.

: - . ' - ) R e b
or answering comprehension questions wag scheduled only when the pup11'-;\,
. ' Y

- performance was unsatisfactory. If his performance was adequate he received-

. 4 . ) .

no instruction. -, ) ’
- '
; .

«

& ° .
A final point to be ccnsidered from this project is that teaching should -

v

AN

be focused on the behavior of concern. In this project the greatest oral
readiﬁ’g and Cumprehension gains occurred lur.ng those phases when a
teaching technique was directed toward those behaviors. Although generaliza-
tions semetimes occur, as noted in the first reading project, the teacher

should stil! direct her atiention to the immediate behavior of conc :rn, racher

- A
=
'

thax_l a relatad skill. .

Arithmetic Research =~ = . -

N

Using an antecedent event to facilitate subt;a_c_t‘i.on. In the early
days of behavior modification and Applied Behavior Analysis, behaviors
/ were altered almost exclusively by rcinfqrcemept contingencies. Since reinforceyg
R such as lokens, praise, or candi‘es were always presented fter the designated

behavicr occurred, tiey were referred to as subsequent events. That many

ERIC - SR

Aruitoxt provided by Eic:
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subsequent events functioned as reinforce.'s has been amply dexﬁqns?‘r_{atcd.

-

’ - , ‘ - , .
Some reinfordement theorists have.boasted tha}, if é’xey can find a reinforcer
. -4 = % . -
for a given individual they can teath him several, skills. 1 certainly would
» ) * M *
* not contest such a claim--reinforcers are zlere to stay. e )

s

o N - - .
However, behaviors arg altered in other ways. Many tinges the everts

[ ‘il

that come before the behavior oczurs are inﬂuentia}. Certain antecedent

I - & s x

'

LY
4

events have long been used by teachers and parents in their efforts to inst}fcf

children. Many of those events are reported%l this monograp.h; for example,’
B . . N [ .
. , t

previewing, modeling, and verba! instiuctions.

~ .

s ’ The'erperiment briefly described here wa;one‘ of the initial Applied

\ Behavior A.alysis research efforts that investigated the effect of an event other

¢

- . than a reinforcement contingency. The experiment comprised three studies;
. R 2

each used an A.BA design. The pupil in the experiment was ar. ‘ll-year—old
5 boy. ) .. L
Study 1 consisted of three conditions. Throughout.the s-tudy the ‘boy
was r‘equired to perform ,‘20 problems of thetype [ 1-2=6. In th;ae baseline . -
phase he received no teaching, feedback, or reinforcement. When he finished
the 20 problems, he was thanked and sent on to another acade}“mi{;«x activity .)
During the‘second ¢ondition, he was required to ver’ba;lize each problem
before he wrote the answer. He said, for instance, "Some number minus 2
equals six." He then wrote the answer . The teacher monitored his b’ehav‘ior‘
during this phase and reininded him occasionally to verbulize each response.
During a third phase, he was asked to refrain from verbaliziug the problems

~ and answers. i .

' L4
-
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5

i
The data from this study indicated that\his perfozémance was far superior

in the condition where verbalization was required than during the baseline
- /’7

phase’,‘ when no verbaftization was deménded. Further, his perfc;rmancgs maintained,

even improvéd, in the.final condition w‘hen \‘/erbaliz‘atic-n “;as no longer practiced.
Two other studies like the first were carried out. In the ﬁs:écohd, problems

of the type [ ] 20 = 40 were used. {The problems in the third study were like

4 -.3 =9~ [ ]. Both of these studies comprised three phases. Duri‘ng the first,

\no‘ verbalization \lv.as required. The pupil L,afbélized each problerr: and answer
.throu‘ghoutvsphase 2; then, in the final phas;,’ﬂl'le no longer verbalized.
4 ’ .
The results of these studies were i&er;tical to those of Stu|dy 1. During
the baseline phase his correct rate and aacé;xrac'y were low, then much improved

in the 5econd phase. In,the final condition the behavior of sub‘racting was main-

tained, in spite of the remova}l of the cue.

. b .
Y -+

.

4
[+4

\ "To the Tedeher." The experiment demonstrated that a technique that

has been used for years by teachers and parents can be e%&ctiive. Many -
L d ' N

teachers have encouraged their pupils to think before they n;ake: a response.

11 s

- : .
More importantly, this experiment demonbtrated the inclusiveness of Applied

Behavior Analysis techniques. Clearly, all the teaching variables used.by o

teachers for years--modeling, various aids, ang mnemonic systems-~-can ue
3 s ! :
A evaluated within the Applied Behavior ‘Analysis framework. These events

-
. ' Y

. ’ can ds easily be subjected to analysi% as the many reinforcement variables

+

fhat have for so lopg been monitored by this system.
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This project, }ike several others, emphasized the idea of using consistent

¢ 1

materials. If a teacher. wishes to teach a specific skill, she must define that skill,

thén provide the pupil with materiais-of that type.' Often teachers are frustrated
in their attempts fo teach specific arithmetic skills from commeycial texts. The

#

items in some texts vary considerably from one page to another. “Teachers who

wish to teach pupils to be proficient with specifie skills are, therefore, forced

L ~ ) i

_to construct their own arithmetic sheets. When'it ié necessdry to prepare

«

supplementary materials, .the teacher should first defing a s Igiific class of

problems to teach (e.g., addition problems where the addends are from 3 to 9

.

. s ’ - ! .
and the sums from 6 to 18) . Next, several sheets whigh contajn problems

. ,
of this type should he made; the same number of problems should be on each

h)
sheet. The teacher may also want to use all different problems on a sheet and

different arrangements of problems from one day to the next.

> ‘ .
The sequencing of phases in this report merits some consideration. Each

project in this report consisted, of three phases. During phase one--baseline--
-‘,._\‘ i ‘ ] N , ) ‘ ks \
it was confirmed that the pupil needed assistance. During phase twor-when
& '
tife verbalization technique was scheduled--he improved. During phase
h g

¢ ~

three-~when the technique was removed--his behavior maintained. This

3

arrangement of phases should be the most popular feaching design; for not only -

v
P -
? N

does it allow the teacher to ascertain the effects of her teaching technique’
(phase 2), but it allows her ta view how weli the pupil's bchavior maintained
when the technique is taken away (phase 3).

Another feature to be brought out from this project could be 2ffered as

LAY

P




a warniﬁg, "don't aliow a teaching teckinique to be used too long." In this

\ ' ¢
Y

project, alt\houéh the pupil reacted favorably when the technique was scheduled,

he improved even more when the technique was removed. Although the teaching

-

technique was initially necessary, had it been left in too long subseqﬁent growth

-

would have been inhibited.

6

Use of modeling to influence acquisition of arithmetic skills.” The

instructional technique used in this study is ’;;erhaps the oldest and most widely
) \

P

used technique‘ available--showing and telling someone how to do something.
Many times teachers, in their efforts to assist pupils to compute certain types
of arithmetic problems, go to the chalkboard and demonstrate how a prob'lem
' should be solved. As they go through the steps of the problems, they ve;'balize
the process. Sometimes the sample problem is left on the board as the children
complete their assignment.

This experiment comprised three studies. Throughout, ABA designs
were used. In Studies’l and 2 the intervention involved the demonstration of
a problem, then leaving that samgple as a model for the pupil to consult. In
Study 3 components of that techniqye were investigated. Reliability checks
were obtained in all three studies in regard to timing, accuracy of marking
responses, and general procedures.

In Study 1 the pupils were assigned different types of problems. Some
were presented problems like 470 249 = [ ], others, multiplicat;on problems

like 22x 13 = Jand 8 x 0= [ ]. During the baseline phase the pupils
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received no instruction, fcedback, or reinforcement. They worked for two

minutes each day on the sheets.

\

Throughout the intervention condition th? modeling technique was used.

”

. ‘
The pupils were shown how to do a problem of thé\a\ssigned type and that model

L}

was left on their sheet. They could refcs to the modeiat any time. The data

throughout this condition revealed that rapid acquisition occurred for all pupils.
\ .

Furthermore, throughout the intervention phase their scét‘sl were nearly all

'perfect. In the final condition, when the modeling interven ;on was removed, -
\

their scores, with few exceptions, remained high.
‘ Throughout Study 2 the pupils were assigned different problems than
those used in the first study. Again a baseline phase was scheduled. Their

, performances were generally 0% throughout this period. Next a feedback iuter-

-

vention was arrangéd. Foilowing the completion of an assignment the teacher

marked each pupil response as correct or‘incorrect. This checked paper

was handed back to the pupil. Since the students could not do many of the
problems, most of their responses were marked as errors. None of the pupils
p:ogressed during this condition, although the procedure was in effect for
about seven days.

In the third phase, the sam2 modeling technique used in Study 1 was
sche‘;iuled. The results of that period were as impressive as those revealed
in Study 1; effects were immediate and lz;sting. When the interveation was
withdrawn, the accurac/y of the pupils continued to be good.

-

in Study 3, elemncnts of the modeling intervention were used. Throughout

v 3




-394

this study different problems were again assigned. As in the other two studies,
H

the pupils worked two minutes each day on the problems. In the fi st phase

no teaching was scheduled. During the intervention phase the moc el alone
" k]

was used for some of the pupils. The sample problem was placed o.1 their
work sheets, but they were not shown how to perform the problems. - For other

children, during the intervention period, onlv the demonstration wa: provided.

The teacher showad them how to do a sample problem, then took away the

model. The pupils were unable to refer to the sample as they worked the problems.

The results of these efforts indicated mixed success; for some pupils

¥

this partial te<hnique was effective, for others it was not. Since the total
technique~-demonstration and permanent model-~-required about two minutes

of instructional time, it was recommended that the whole inter vention be used.

-

"To the Teacher." There are a number of features from this report that

reinforce notions presented in other projects. For one, this repert illustrates

-

again how arithmetic problems of certain types can be taught as a group. For
another, this report z;.lso us-ed a maintenance phase that served to indicate
whether a certain level of pei'formar;cé would maintain once instruction was
removed.

Another point that has been stated earlier, is that eifective teaching tech-
\
niques are not always complex. The one used here--modeling--consisted of

only a few elements and took only a few seconds to administer. In fact, some

3

children, as indicated by the last experiment in this report, were able to learn

new information when only a part of the modeling technique was used.

B
¥

-
Y
e f



.} . . '_ -40-

In regard to teaéhing procedures, I advocate that they, of course, be

effective, but as simple as possible. There are two reasons for using only the

v

mildest an;i briefest remediation procedure. One, if a procedure is used that
. takes more time than necessary, teacher and pupil time are wasted. Two,
*tif a complex procedure is u-=d to effect change, an inordinate amount of time
could be spent‘ in weaning the éupii from the procedure. Teachers, like
physicians, shom—ﬂd prescribe enough'treatment to cure the problem, but no
xr;or;az for in both::ases treatment immunities may build up. that requure the

N

use of complex solutions.

/ ) . .
¢ The imbportant messagg, however, to come from this project is that once

a type of skill has peen specitied for ,ins\’:’}'gf:non, and a‘ legitimate technique
sucl; as modeling‘ is arranged, the acquisition of that skill can be sudden. In
this project, once the teacher showed the pupils how to do the problems, they
invariably complied. Their acquisition of the sl;ill was not gradual over a

period of days, but immediate.

Pruficiency techn’ques and af¥ithmetic.” With some pupils, for certain

types uf problems, the basic concern is for.pruficiency, not acquisition. Some
pupils are able to coripu.. certain problems, Lot they require so much time
to arrive at the answers that they are not proficient.

In order to use computation skills in everyday situations, a person must

’ ’ .

bz somewhat facile. If he i3 required to make change, he must do so within a
reasonable time. If someone buys a commodity from him worth $15 and gives
him $20, he must rapidly calculate how much chang: he muc* veturn. The

ERIC . ' )
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customer would be unitapressed if the merchant toock 10 o1 15 minutes 70 complete

such a transaction.

In this series of studies, several intervintions were scheduled in attempts
to assist pupils to become proficient with certain arithmetic facts. In most

instances, ABA désigns were used; in every study reliability measures were

3

obta.ined .

<

Initially, in order to détermine whether the pupils were proficient or not, .

-
~ F

we obtained data from public school pupils the 'same aée as ours, as they worked

i »

on several tyées of problems. We then calculated the correct rates of those

pupils for the various classes of problems. Next, for all classes of problems),

¢
-

e 3\ .
L e ?

the correct rate scores were ra-ke [, We selected the 75th ‘percentile score for
each class as the desired rate; to be proficient, our pupils had to scereator . '

- h Y

above that score. L .
During Stl,;dy.l a baseline p;eriod v?_as initially scheduled . ':I‘hroughout the
interver}tion.period a verbal instruction was programed. Eacl»day, prior to the
arithmetic assignment, the pupil‘ was instructed to '."go faster." . -
The results indicated that the correct ra.es of all~chil’dren improved during
. . ) N
this phase. Most of the.pupﬂs obtained rates that were proficient. When the

instruction was no longer scheduled throughout the third phase their correct *

rates continced to be satisfactory.
1

JE

In the next study, following a bascline phase. continzent toy models
were arrangedl. Throughout this intervention p..ase a 4: i ratio was scheduled;

for each four correct respouses one pe'nt was granted. Models were purchased

’

for 50 to 75 points. All the children's correct rates ‘mproved when this con-

‘- s
oy L
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. paper, b) inform him of yesterday's and today's correct rate, and ¢ tell him

1 -

o

tingency was arranged, bubnotas much as when the simple instruction was

used. Some of the pupils' scores reached proficiency. When the intervention

~ E
4 .

~was removed, the correct rates of the pupils.generally maintained.. N

In the nex. study three types of feedback were investigated. Tollowing

a baseline phase, a type of feedback was arranged. The three ti/pes of

feedback were: 1) indicate correct and incorrect problems on the pupil's

A
the day's rate and the desired rate. ’ . s
The results frclgx‘x these feedback studies were very unimpressive; ‘only ' .

! ’ @

4 . . . P
small gains were noted for a few children. “When the interventions were

_removed, some rates actually fell below baseline level. : .

’ .

The final intervention in this series of studics was a combination

~
. h?
nf the two most successful profi~iency techniques. The interventior com-

pri. :d the inst*uction to “go faster™ and the toy model contingency. Fol-

lowing another bt seline, this interventior. was arrangéd. During the inter-

-

vention phase, prior to responding tw the problems, the pupil was given the

: . . . ‘2
instruction; then, foilowirj the sessiun, he was granted pouwnts rfedeemable for

. ’ - ~
rfodels on a 4: 1 ratio. '

The results of this study were the most impressive. Ail pupils' correct

rates improved r ore than they had when eithier the instruction or che model \

.

i ervention was used. In every casc proficiency Yates were reached.

&

»

"], the Teacher. An important { ature of this'project teachers should

consider regards the distinctio: betwee. acquisition and proticiency. One

N

+
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Aruitoxt provided by Eic:

reasox; to develop such a discrimination is that the goals for either are
different. Cenerally, the obj.ctive of acéuisition projecis is accuracy;
. s
whereas the objective of proficiency projects is increased speed.
A further reason for distinguishing between the two types of per-
formance is that, quite likely, certain instructional tef.hniq’Ues aré better
suited for o0 asenect of performance than the other. When the concern is to

assist pupils to acquire certain behaviors, some of the instructional procedures

might be modeling, various manipulative aids, drill. If the concern is to

I
.

develop proficiency, certain useful techniques might be those discussed in -

this report. tell:ng the pupil what is expected and reinforcement contingAenciés.
This project again noted the positive effects of simple teaching. When

the pupils v;ere told to "go fas.?er," they did. In fact, the efiects of simple

instractions were even morc influential than contingent mcdels. Cften, when
‘ ¥ LS
instructions are clearly and consistently stated, pupils will comply.

It must be ponted out, howzver, that the best effects on math per‘—
fermance were noted when the two procedures were combined. Aithough I
have cautioned against using more i'hstructit{n than is necessary, i could
be that in order to obtain immediate and impressive proficiency gains, two
estatlished procedures sh‘ould be combined.

A further note fronl'l this research thar should he consideread by
texchers is in reference to an ineffective procedure. Teachers should
b= un tb  lookout for not only those procedures that are generally effec-
tive, but those that are generaily ineffective. Three types of feedback
were used in this study and the performances of only a few children were

) yor

¢ 4 }




P

O

ERIC

Aruitoxt provided by Eic:

~-44-
wimimally influenced. In the preceding study a type of feedback was not
effeztive in an acquisition situation.

To us, these results were surprising, for there is an abundant litera-
ture about feedback which generally acclaims its benefits. It is possibie
that our pupils had poor experiences with feedback and gencraliz‘ed from
that. It is also possible that the types of teedback we used would l.e
effective in other academic areas or that other types of feedback would be
more effective in math. These considerations nothwithstanding, I would

recommend teachers carefully evaluate their feedback techniques.

~

Withdrawal of positive reinforccment.g' The primary - ificulty of

the pupil in this study was not acquisition, for she could solve rathcr com-
plex computational prolii~ms. Neither was her difficuliv one ot obtaining

E3
proficiency. ller correct rales for most basic facts maiched those of “er

peers. '
* . . - .
This young lady's performance was erratic. Some days, when asked to
M 7
perform certain . ubtraction problems, she was very accurate. On other
e
-~ .
days, she erred on all the problems. Occasionally her respon' 2s to a
row of problems wouid simply be a series of numbers, like 21, 22, 23.

She was apparently not motivated to perform consistently.

Daily, this voung lady was assigned three pages of arithine‘ic problems.

0. each rrpe wes e 25 problems of a different class. The Class 1 (C1) problems

wer ; likel8 - 9= [ ]. C2problems were of theclass 24 - 6 = [ ]

borrowing was reguaired. C3 problems were like 34 ~ 6 = [ ], 2 zain bor-
. led

rowine was required. For cach class of problems several sheets of dif-

hY
ed
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ferent problems were developed. Thus, the pupil worked on _ufferent

figures from day to duy. Reliability checks, pertaining to itens pre-

viously mentioned, were obtained throughce.ut the study.

The design of the study was a multiple baseline. Througnout the
N ' °

: /- -~ Ky . - 3
baseline ph.se, which .n for six days, no instructicr, feedback, or rein-

forcement was s.hed:led. Whern ‘he pupil had responded to the problems

H

on the three sheets, she submitted her pupers to the teacher. No further
in7eraction took place. Her pe: .>rriance during this peric. war variable.
- Her scores on two of the three she~ts were high one day and low the next

; (see Figure 2).

Threoughout the =econd . tion »f this preject a withdrawal contin-

. gency went into cffect; for each error she made on the Cl sheet, one
- mi iute of recess ti~ e was taken awav. The data from this pha. reveal :d

that her scores on C. ‘were high, but her scores on the other two sheets
remained low.

. During the next phase the same vitha. awal contingency was associated |
v;/ith 'tfhe .2 problems, in additien te the Cl iteras. In the next condition

the con*iagency was arranged for all throe sheets. Throughnut those phases
-he resuits were imprssive.  Successfully, as the contingency was arranged,

%
the gi: 1's performance improved.

ERIC '
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During the next two conditions, the contingency was removed, rirst

from the 2 sheet, then from C’.. In the final phase the cor *ingency was

e

in eifect for gnly the C? sheet. As indicated in the f;lgure,'nex: accuracy

on a'l the sheets remained high, even when the contingency was remov d.

. 7z
In this preoject, instructions were not used; for in the past she had

been asked tv "be mor« accurate" and "work faster.’ Shg was not responsive

to comments alone. Nfaither in this project were other, cummonly used

mstructional techniques like feedback, modeiing, or 'teaching aides, ised.

She knew ;*u\;/ to solve the problems, a::d did so when she want:d w. Hers
was a motivational problem. Since she saw no reason for perfu;'ming the

4

problems. her motivationai system nceded to be altered. 7. =ifc.~ that
e:hangc}"she was deprived of recess time contingent on errors. | '
¢+ That the girl was sensitive to the withdrawal contingency w»s
indicated by lier response patiern in two way: First, she reacted imraediately.
On each shect, the day the contingency was sched: :d, her per..rman  improvad
greatly. Second, this immediate accuracy was noted on only the contingency -
sheet; when ‘fz point removal technique was arranged for C1, only n_.icmance
on that éheet improved, nct on the other two.
It was somev hat cncour ging when her iccuracy continiaed to b high during

) .

the final two phases. Whea the contingency was removed from the C? und

s

(2 shéets, her performance did not collapse; apparently = mething was maintan ing
P P P y g g

her behavior besides the withdrawal contingency o]
. : *n
"To the Teacher." Several times I .ave mentioned that the s.mplest ¢ <.~ .

niques possihle should be used to cpanpe hehavior. I have also state i tr at

Aruitoxt provided by Eic:




-47- |
when artificial arrang-rents are used to induce favorable change, teaching |

is not finished even though the target beha'rior improved. When .  artificial

~e

technique is used to stimulate progress, once progress is noted, the teaching
situation must continue until the pupi’ can per:furm the be‘hnvlbr under natural
conditions. However, this is not to say that értiﬁcial circumstances éhould
never be ar.canged; for if the goal is to teach something and that skiil dees
not‘namrally develop, synthet;é aids, sometimes in the form of reinforcement
. c".)ntingencies. must be used.
- Fur-hermore, reinforcement contingencics should be the initial teaching
. technigue in in¢ ;2nces where the teacher knowé the pupil can perform .ne

.

task but w%il not. If the t acher has every reason tq believe a pupil 1s

capable ot performing a ta.k (perhaps he drmonstra:zed this abiiity in the

past), ths teacher would probably be unwise *o select teaching strategies

like modeling o'r instructions. For if the pupll is not motivated to perform
- the task, ne prob?bly will not until the motivational atmusphere is changed.
- Otten teaclers in instances like this shift from one non-contingent teaching
technigue to another in a Quinotic search for an eifective techinique, when

-
instead they should have changed the motivational sys'em ., arranging a con-
tingency.
In selecting a contiagency the teéc':hf.r has the cnoice of giving the pupil

scmething contingent on a specifié’d behavior or taking something away. In
this project minutes of recess were taken away for incorrect answers.

It could have been arranpnd so that additional mirutes were given for

correct answers.  Another possibility, of course, would have been to

-~ N

qgive something for correct arswers onid fnkc away fo; .ncorrect answers, - ;

ERIC \
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Obviousl:, whether the event 1s given, taken away, or both, it should be
something of value to the pupil. Otherwise, it would be unlikely that

3

his performance would be affected by a contingency.

Various types of story problems. The preceding projects in this
section dealt with computation probl=ms. Obviously, there are other impor:-
tant components of the mathematics curriculum. One of the major elem;znts
of a complete math program in tle elemen:ary grades is story problems.

Most teachers agree that pupils must kns.v 'how to use the computatior;
skills they have acquired. ¥Many be}ieve that story problems provide an
opportunity to use those ckills in a realistic w y.

Most elementary teackers also agree that it is one thing to teach
children to develop computatiorn. skills and quite another to teacin problem
soiving skills, i.e., story problems. Some teacters have attributed this
discrepancy to the fact t' at wnen pupils are required o olve story
problems, they must I:e(xd, and the re;ding le.els of math texts are be ond
those of their ~eading tex.s. In a compariscn siudy that we conducted
it was revealed that this was not necessarily the case. When matched by
gr.de level--readers ard mati. texts-son.e childver actually reaci better
from ce ain math texts than from their assigned readers.

With that information we designed on investigation for the purpose of
identifying which elements o1 story problems werc most troublesome. Our
%irst stcp was to study the story probiem fcrmats from three commercial

arithmetic texts. Ve then ccastiucted several problems fco a number of

format types
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Our plan was {irst to offer pupils problems of a very sunple rype,
then to present! problems that included more format variation. The aroblems
were changed from one ciass to the next by cither adding one more «iement
or changing one reature of the probl~ms. Most of the ciasses of prob.ems
repi‘esenteq a specific format found in comincreial arithmetic beoxs. ilsing
such a plan, advancing pupils from one clzss of problems to the next, ve
anticipated that we would be able to detect which elements of story prob ems
were most troublesome. b -

Before the pupils were given the story problems, we tested them to
be certain they xnew the 32 words used in the first ciass and could compute
the facts used in thcse problems. Once this was determined, we proceeded
with the study. The first ciass of problems was like the following:
"Jonn had 2 a\ppleq. Tom have him 4 apples. How mary apples did Joh
have thern?” All of these problems used the same proper nouns, oniy thg

#

noun appics, and were made up of three sentences.

Rather than describe the other classes of probiems, I wiil note some
of the forma: rodifications that were included. In one class we added

¢

a lend sentence ‘hat was not necessary for solving the probiemas:

' In anciher class we put in a sentence that had mis-

“John liked a'pples.'
‘oading informatior. If the problem lealt with apples, some information
about anothcr category, plus an irrelevant numeral, was included.

In some clusses a wide varie.-ty of nouns were used; initiclly only

apples was used. Later, the proper nouns were expanded; 1nitially, only

).
John and Tom were used  In somo: problems the numerals were presented in

-

-r
-

-~
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two different ways (David had four burros. He was given 2 burros). In
another class blanks were inclt'lded; ordinarily they had\ not begn used.
The thirteenth class was a pctpou;:ri. Problems from all the preceding
. classes were presented on the same sheets. When a student had reached
criterion for all 13 classes he was assigxxéd, over a period of days, 85
problems taken verbatim from three elementary arithmetic books. The;e
problems were mixed both in terms of format and process; one problem that
contained four sentences and required addition was followed byvanother -
problem that required subtraction and included irrelevant information.
Each day the pupils were 8iven three sheets of problems from a class:
one add, one subtract, and onei combination.add~subtrgct. There were
five problems on cach page. Several sheets were made for each format--
add, subtract, add-subtract. The pupils responded to different problems
from day to day. When these problems were presented to the pupils, they
initially received no feedback. This bagceline ran for six days. If at
the end of that time their scores were perfect for three consecutive days
v !
on all three sheets, they were advanced to the next class of problems.
If, however, their last three scores were not 100%, a teaching technique
was arranged. Now, following the completion of an assig;xr‘gent, the pupil

was required to read aloud each incorrectly solved problem. Two other

teaching techniques were devised and successively used if the first %

technique proved ineffective.

This strategy of moving from one class to another only when three

successive 100% duys were noted on all sheets was adhered to throughout
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the study. Reliability checks were obtained as the student‘s performed
each class of pfoblems.

The results indicated that our children had little éifficulty i.n
advancing through the i3 classes. In respect to correct rate and
accuracy, the scores were lowest for most of the pupils when they Eegan
the class that included the misleading information. Furthermore, most
pupils had difficulty with problems which included an irrelevant lead
sentence, a blank, and numorals presented in two ways. When the pupils
were required to respond to the mixthure of problems on cia.ss 13 and the
85 problems from the math texts, they committed very few errors,

Throughout this study about 40% of the errors were operational (add
rather than subtract) and 40% computational (4 + 3 = 8). More errl'ors
were made on the combination sheets than on those where only addition
<;r subtraction were required.

v

When the first,instructional technique was required, it was generally

* effective. There were few instances when the other two techniques were

used. ) /

In order to respond with consistent accuracy to the story nroblems

N ¢

in commercial texts, the pupil must develop several‘ skills. Certainly

he must have; the requisite computation and word-calling behaviors. Beyond
thnse skills he must be prepared to wrate: his answer following or sometimes
within the orob.em, to «:hiscriminate betweén nccAessary and irrelevant

data, to classify and grou nouns, and finally to make dozens of discrumi-

¢
-

nations be.ween various cues and foils {rom ore problem to the next.

A
A ‘7‘2
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Apparently our project was to sorfie extent successful. After the pupils -
had responded correctly to our 13 cl«?sses of contrived problems, they were
quite able to solve the multi~differential problems from the,commercial

texts. \ ' SN,

r . -~

"To the Teacher.” One of the important features of this study for
teachers to consider is the neceg,sity‘ to design materials. The story .

problems in all the commercial books we investigated varied ‘considerably .

4

from one to another. Furthermore, most books contained few story prgblems
of any type. If‘a teacher desired-t6 teach story problems she should

first identify the typec of problems, then she must generate several problems -

of each type. \ /" : -
. 4 /s
This study represented one strategykfor teaching story problems, that %

of assisting pupils to develop competencies with first one specific

type problem, theC.another. When pupils were able to compute problems
of one type at a time, they were assigned problems of all classes. This
instructional stratégy could apply to subjecté other than stor): problems, i

that is, teaching one class of problems at a time, then teaching pupils .

to solve problems of many types together. In spelliing, for examplei’#
words that contained one phonic element could be taught, then other types.

A
Finally, words of many classcs could be simultanecusly presented.

A

By contrast, another teaching strategy would be to present problems .

i

or items of several classes at the same time, then, if the pupil could

! y ,
not discriminate between types, certain types could be removed {rom the

program until he could discriminate from among those left. In this study,

V)
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the pupils could have initially been offered story problems from 12 dif-
ferent classes. If they could not solve problems of certain types--if
certain types were confusing--those problems could be pulled out of the
program. Problems of other classes could also be rem: -"ed until a pupil's

performance was satisfactory. C.ce that point was reached, certain problem

! i

' t;lpes could be gradually put back into the program. An instructional
technique could then be focused on the newly introduced problems.

Another feature of this étudy that deserves some consideration is
the practice of analyzing errors. In this project errors were categorized
as operational or corr'xputat'ional. Had some students committed several
errors of one type, specific remediation for that form of error would
have been a;rranged. Regardless of the pregram--reading, penmanship,
computation, story problémb-—the teacher must do more than count correct
and incorrect responses. The child's style of responding must be analyzed.
Often if the child's pattern of responding is studied, clues for sub-

-

sequent remediation will be provided.

‘Spclli;mg Research .

-

A free time contingency with fourth grad%‘;rs.9 One of the few

studies repo;'teci in this chapter that were not conducted in the Research
Classroom was cariied out in a regular fourth grade. Perhaps the most
significant {eature of this investigation was the demo=stration that

leisure time could serve as an effective reinforcer for mos’t of the membecrs

of a class. In order to arrange leisure time as a contingent reinforcer

the classroom was slightly modified.

-,
- .




IR\

-54_.

The study took place in a class of 32 pupils. The project was con-
ducted enti;ely by the classroum teacher ,"who administered the spelling
program, calculated and graphed the pupils' scores, and managed the con-
tingency system.

This s’tudy used a simple AB des‘gn. During the baseline phase of the
study spelling was administercd in a ve'ry traditior.xal manner. On Monday
the new words were wmtroduced and the childrelq read a story containing
those words. On Wednesday a trial test was given. On Thursday they
completed some workbook exercises pertaining \to>the words, and wrote
each word several times. On Friday the final test was given. Each °
pupil's Friday score was graphed as a correct percentage score.

During the next phase the pupils were presented' the ne. iict of words
and given the same type of spelling assignments as before. The punils were
now simp;y required to hand in their work. No specific time was scheduled
for the completion of the:e activities as there had been duriné the first
phase. The major difference beiween this condition ond the furmer was,
however, that spelling tests were given four days a wéek, rather than only
one. .

During this phase the pupils were through with spelling for the weck
when they received a 160% score. If on Tuesday, the day cf the first t‘&st_

a pupil scored 100% and he had handed in the assignments, he was free
during the time of the subsequent spelling tests to en~ag in A number
of leisure time pursuits. He could read a comic book, work on a puzzle,

draw pictures. The pupils continued taking the test until results were

perfect, or through Friday.
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§
Throughout this phase the teacher recordud the pupil's score as 100%

%)

if he returne.. a perfect paper on Tu.sday, wWednesday, Thuréday, cr l}fiday;

: {

ctherwise, if the pup'l never ac ieved 100%, his Friday score was recorded.’

Furtnermore, the teacher recorde 1 on each pupil's graph a number which

corresponaed to the day the scovc was obtained: 1 = Tuesdayv, 2 = Wednesday.

As a result of being able to earn free time or to escape from ;;pel-éing,

%

-

the performances of most children impro zu. Twice as manv 1005 papers
were recorded in the second condition than during the first. M-my children
obtained INN% scures 11 the second phase that h.d never before done so.

; E%ithe Teacher." This projec., beys 1d the 'fact tho. # system to

i o

arreng e free time in the classroom was devised, suggests a strategy fc?r
assisting teachers éo g‘amer dain. Pernaps when teachers a- - -equ>sted
to obtain d;ta and plot graphically the zca .cmic performances of pupils,
spelling is the best place to bagin. Two reasons might sup ort such a ’
>t~tement. In the first piuce, spelling is prooably instructed more

-

systematically and tested more regdlarly than cther acade..ic skills.

“he proce’uxr.s for instructing spellir g are es:,c:n,tialiy the same from

week to week. Furunermor~, spelling | orformance 1s generally assesscd at
leas: once cach weck. The sccond reason for using spelling as the, spring-
board §- tbmining records of academic performance is that most 'teachers
alreacy record gupil perfermance in spelling. Many teachers indicate in

thur recerd books the weekly pevcentage s- res of the pupils. liis

a simple matter to convert th"=e notations into per¢ entage points m a

graph.,

et
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" The punils cauld be given = set of problems to master each weak. A

~56- . ‘

Although this project dealt with speiting, arrang ments similar to

¥

those used here could be incorporated in other subjects. The only-re-

gquirements would be: a) arrange a uefinite period ez<h day to offt - the

suject: ?) estublish a criterion for satisfactory performance; and ¢)
-

v

_designate. some olace fc - pupils to spend their lei~ure time, and, of

cou- e, provide enough events that are reinforcing.
&
.+ his strategy, for example, could be used in arithmetic comp ‘tation. -

4 . .

.

specific period e~ ~h day could be s¢” eduled to work on those facts. On
several days of the week tests could be <iven, and when the students
scored perfectly, they could be relieved from math computation for the

week. "1 this project the pupils took free time at th.oir desks; for them

‘

this was a salisfactory arrangement. Pupus of other ages or types might

be more reinfc ced by lcisure time if a special room was set as:.
for gdmes ar:d free play. Several studies have been conduc’ed where special
rooms have beer. established to be used exclusively for free time.

“eachers could certainly improve upon this project in terms of indi

& s
.

i 4
vidualization. Throuchout this project all pupils were assigned .he same

spelling words. Altaough all students improved, son:e students had to work

h.rder tnan athers. A teacher could use the same free time cc ttingency

used here, but individualize the speiling words, arithmetic problems, or

£
. -

. . B
other academic as-ignment.

¥
b - d yoversals 10 A problem with many learning disabled children,

.
.

at least insofar as theiwr teachers are concernad i the reversal «f lemma,

< rFl
i 3

.

Pl

e
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\J
- Tc:;ch@rs frequently exprcss their concern about children who transpose
? i

letters. The classic example used when discussing reversals is the

K

- N

S » b - d trafsposition.

? ~rsals can be noted in two forms: writing and :_ caking. In the

- former a pupil could, when asked to write the word dog, rever: thed

and instead virite bog. At that point the pupil has a spelling problem.

~

The project described here is within that context.

o

. The subjact of this experimeat was a 10-yes. -old boy. A teacher
- in our class had observ:... that on occa:on, when he ' as asked to write
. certan: words he reversed some letters, Dften he reversed the letters

, .
* band 4.

An ABA design was adopted in this study. During a baseline period

3
{

the pupil was afd to :ell several three-letier words that ended or

13

began with erther b ¢: d. The data during this phase pointed out the
. frequency < .d extent of the difficulty. He rarely substituted d for
. "5, but often cubstituted b for d. Further, ° reversed d more in initial

v

than n final position

< _ o i
The intervention was simple a4l effective. Every day during the
:nterve-tion phase the teacher showed the pupil the word dam. He was then

4+ ked to read the word, then name the first letter, then write the word.

Next, ne was shown the word bam and asked to na.ae the first letter. e

. e

vas apaan asked to name tne ficst lettor of the word dam, then mstructed

to wrate the o o d. After this teaching period, which lasted about
— o

45 sceurds, he was asked to spell the same words used throughout the

ERIC

N .




‘baseline. _ -

The eifects of this procedure were noted imn.ediately. After five ‘ay:"
his accuracy {or all words was 100%. Throughout the next Hhaée no instruction
was provided. He continued to discriminate correct! between b and d.

The next concern was to de‘ermine the 2xtent to which tnis newly
acquired b - d discrimination generalized. Generalization was assessed
from two more word lists. The words on the first generalization list were
short words whi.h ccutained a b or d in final or initial pos-tion. Although‘_

o

these ware different words than were used on the first list, the pupil spelled .
them all correctly., The second generalization list was composec of two-syllatle, .
words that included a b or din final, medial, or initial position. His ability
to discriminate again generalized; he spelled all the words accurately.

The teacher was then cur’ . s as to whether this generalization would
be noted in a context other than spelling. Although she hoped such a transfer
would occur, she knew it was possible for the child to develop a skill in - .
one situation and be unable to extend the skill to other settings. In order E
to discover whether the discrimi :tion sicill had transferred to another situation,
the teacher checked through several of his penmanship papers for a p;:riod
of time following ‘he b_- d study. She found very few instances where one

jetter was substituted for the other.

"To the Teacher." This pic¢ject points out the advantage of pinpointing

v several related behaviors and measur.ny, each over a period of several days. N
£
By so doing, the teacher discovered the student's reversal difficulty was

not pervasive. He generally substituted b for d. Thus, 2 precise and extended

£
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- diagnosis, like the baseline of thiy study, is called for to determine the extent
“nd frequency of the problem. It is ceriainly much easier to design a remedial
technique for the overuse of b's, than for more global reverssal problems.

™7 those pupils said to have reversal difficulties, it is possible that more

of them occasionaliy transpose certain symbols than invariably tianspose

all reversible symbols.

A seeond point about this study that some might consider significant

‘

15 the extent to which generalization was monitored. By measuring the pupil's

- ability to discriminate with words and in other situations, the teacher knew

-
Fl

that learning had transferred; she knew that the remediation was not situation-

specific. His dyslexic ailment was apparentiy cured. It must be emphasized,

t
o B

however, that although generalization occurred, teaching was directed toward .

S

the primary behavior ¢. concern. .

A third point of possible interest is another example of simple, , ot
;

. cffective, teaching. When th.c little dam procedure was scheduled (which

. was prompted by the student's behavior) his performance quickly and signifi-

~

cantly improved.

E Pl

Communication Research

w

Penmanship: Coxrect next day. This project was based on a penmanship

study condurted by Hopkins and his celleagues (1371). Their subjects were
fix;st and secund graders whose mode of vriting was either manuscript or
. cursive. in their investigation the total penmanship period was imtially

50 minutes, including work and free time. ’During certain phases cf that

v,

study the pupils could go to a playroom when they had finished their

’

ERIC
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. riting assignmc .ts. In that investigation, the amount of time scheduled -
for the tota. penmanshif) period was syster tically reduced; the amcunt 9_"
time'available :or play was accordingly lessened. The data indicatec that
as the time for the tatai penmanship ericd w-s shoric od, the rate and
accuracy of penmanship improved.

The ideas of allocating a specific amount of time tor a pcriod, which
iicluded work and fres time, and altowing pus ils free time when they | \.,:e
finished their assignments, app-ealed to vs. Further, .wve were curious
about two oth 'r aspects «; the Hopkins investigation. In the study, although
there was not a systematic effox-f to dea! wiih errors, the pupil.’ incorrect

rates were generally low. It had been our experience.in past penmanship

studies that unless some attention was directed to errors, rather high error

rates could be expected. The second fea.:re that intrigued us was that -

their students' manuscript and cursive writing rates were so low. Compard
with writing rate data we had obtained from rormal {first anu cecond graders,
the pupils in their study were ‘ot nearly as proficient.

In an attempt to replicate certain featu}es of the Hopkins research
and to provide data regarding our g ries about that study, we desigred
a similar penmanship study. In order to investigate whether systematically
attending to errors would infle.nce quality .f perfcrmance, several condiiions
were scheduled where an error contingency was alternately arranged, then
thhdrawn; In response o the aspect of proficiency, we obtained writing

rate data from normal children and used thege as desired rates for our pupils '

-

o
Our study began by requiring the pupils to alternate writing styles -

for a few days. One day they copied a2 500-symbol story in manuscript,
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the next in cursive. The purpo-e was to determ'ne which r.ode would be

used for initial ‘nstructio:.
)

Rt Cnce we had made this determiration, the inves. gaticn began Eaci:

day the pupil was given a sheet ¢a which a 500-symbol extract from a reader

\

of each child's reading level. A symbci included a letter, punct .ation .nark,
or space.
An ABA design was 1.sed throughout the stud;

During (i« first phase

the pupil simply brcaght his completed paper t th> teacher, who checked
to see if everything was copied. The nupil was then ‘ree to go to a leisure

time area.

The tota: penmanshir period lasted 2% minutes. If the pupil fin' hed

. ) A
his assignment in 15 minutes, he was free to play for 15 minutes. Following

the 30-minute period the pupils participatzd in a social studies activity.

Each uay t.n data plots were entered, correct and incorreci svmbols
per minute. Drrrs comprised the following categories: case, punctuation,
spelling and penmanship. Reliability metsures were obtaincd throughout

the study 1n regard te accur«cy of ctecking responses, general procedures,
and tim“:g.

Throughout the baseline period the teacher did not attend to errors.
During the : »xt condition, however, a quality control contingency was put
intd efiect. Now the pupil had t5 correct tus errors frdm the previous day.
If 2 pupil left out some lett rs or iliegibly forme somc letters on Monday,

he was required, on Tuesday, to comple . the regular Tuesday assignment,

A
then correct al, " his Monday mistak-g.

|

ll
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This conditior. v= s in effect for about 2¢ days. During the next pha-e
the gislity control was lifted; the arrangements .vere ldentical to those of
the baseline.

For the majority of *he boys thic :>rrect-the-next-day contingency
was very eff. :tive; their incorrect rates dropped cbnsiderably. For a few
pupils, however, this techrique did not result in reduced errors. Of those
children, - orror -ates fcr two were reduced when the v were requi't“ed
to correct their mistakes twice rather than once the next.day. For a third

boy, whuse errors were not 1:iiially attenuated, the same procedure was*

s

hl

P

used, But Le was required to correct his mistakes the same day. Tius alteration

resulted in success.

L % .
Included is Figure 3 that illustrates the performance pattern of one

LN

- ~
of the be's. The correct-the-next-day contingency was effective for him.

¢ b4

During the pre-bayeline period 12 was decided to commence his training
~
. Y
with manuscript writing. bLuring the baseline Bhase his correct and

.

incorrect rates were fairly close together, indicating very low accuracy
In fact, his errors were increasing from day to day. The data in the next

e . 4 .
phase were quite diffcrent. Ininediately. when the error correction rule
@

was 1mposed, his correct rates increasec a Lit and his incorrect rates began

to piummet. When the error contingency was withdrawn throughout the next

T

phase, the effects were almost i:s radical and immediate: s incorrect
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rates suddenly incrcased. In the ncxt phase, when the error rule was reinstated,

his errors once more dropped ccasideraoly.

In regard {3 errors, our project did not totally agree wita the Hopkins

'
‘

data. The errors of our pupils were not lessened until a contingrncy was

-

schedulzd. Zuch an apnarent diflerence 1n the two studies could have been

due to distinctive instructional styles of the teachers. Perhaps Hopkins'

teacher had, in the past, attended more to errors than our teacher. Or,
3 ; r

.

-

.one situation than in the attcr.

possibly the manner in v. hich errors were checked was more stringent in

As to writing proficigncy, we had, prior to the study, obtained writing

sample. from dozens of children in ¥ ™ manuscript anu cursive {.rm. We

ranked those data and selected as uesi:ed rates the 75th percentile correct

rate score and the 25th percentile inco: rect rate score. For manuscript, -

these rates were 22 correct words.per minute and ..15 errors per minutz.

In the figure inciuded here it can be noted that the pupil’'s correct rates

always exceeded the criterior, but his incorrect rates were ar- .h too high.

.

In the Hopkins research the rate of the best manuscript writer at any

poin: ir the study was {ar icss than the desired rate we had chosen. This

discrup. ncv could be accounted for in part by the fact that they counted

only letiers, v-hereas we count d syiabols (letters, spaces, and punctuation),

o

A more p.obak’ reason for this discrepancy. however, was that the pupils

in the He ckins study copivd from

paper at therr desks .

halkboard, while ours copied from a
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"To the Tecacher." There are severa! points from this study that have

bean emphasized carhwer, First, be continger..® used here was aljout the °
5 S, s . . 4 : g +
same 2s ‘ha! arranged in one of the spelling studies: when work was satisfact-

9

-

. -, . , '
orily completed, free time was available. In this s.udy, as in others, errors

— -
D ¥ -
were categor .ed so that each pupil's mictakes could be analyzcd by " /pe.

’ i
L ~
Although 1n thig study the same type of intervention was used with

. A ’ . . .
all pupils, the exact way the intervention was used depended on the behavicr

) . \

of each child During the period when the int.rve+tion was scheduled, |

the pupil%;_ had to re-do all their mistakes; if a pupil had diffi.culty with a_

particular letter or letter combindtion, he had to pri.ctice it.

~ T 3 . &
This brin ;s out gpggiz?ﬁr feature of individualized teaching that has
A R N . : . ‘

. P &

/

-1

]

) .
tau ht skills at various levels.

- 14

i
i

¥ - ) -
at leas: been atten{%ed to in this chaoter, 2t is, individualized instructional

procedures. AlthBugh many people at leas: gay lip service to individualized

*

teaching, they gencrally interpnret chat to mein that individuals are being
T .

&

If instxuction is to be truly individualizéd, :

*

S

1t would require that every component of the educational situation be individual-

ized. That would certainly include the program and the teaching procedures.
A fea;ture from this study referred to earl:~r in an arithmetic repert

was the matter of desired rates Prior .to running our penmanship study

we gathered some penmanship data from regular school children. These

data servec as desired rates. The primury reason for obtaining desired

rates from other pupils is for referchce purposes; we must have some gauge

as to the extent pupils siould be taught. Certainly, in situations where

the goal is to normalize children or to send them {rom a remedial setting
h\‘

[: .
: Frd




.he performance levels are cu*—ren%y higher than theirs, they must be instructed
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to a regular situation when their prc! lems ar solved}, desired rates shoulid O

be gathered. For if the pupiis are ex} ecied to survive in a class where

Py

&

$

s
2

+

to the poi~* where they are equally proficient.

‘A rinal point to consider from this study deals with calibration. It

b

o,
N

will be recalled that in our studv we count. <« symbols wri.ten, whereas n

the Hopkins study words wrilten were cou .ted. In many subject matter

’

areas the teacher can identify the item “o.be measured along ¢ scale from ‘
¢ ‘ : :

—~

very broad to very specii:ic. For ~;ample, in reading the teacher could

: ol X ~ : ‘ :
measure the foliowing: bouks, cnapters, pages, paragraphs, lines, words,
or phohemes read. Chvisusly, it would be easier to measure books read s

~ % i

than phoiemes pronounced. The decision, however, as to the amount of
precision rcguired should not be based totally on ease. The tez ther should
generally measure that which is being taught. If instruction is focused on

specific phonemes, they should be measured, not lir s read. Correspondingly,

the teacher should probably not measu: more specifically than need te.

Cursive writing, Effects ol sclected checking. Second only to readirp.

.

penmanship has generat.d more rescarch, discussion, and controversy than
P;ny other academic subject. Porhaps the biggest controversy regarding
penmanship instruction fucuses on the manuscript-cursive issue. Most schools
routinciy start all chiidren on manuscript writing, then shift to cursive.

Some schools make this shift at the end of the second grade, .ulers as late

as the end of the third grade. Convincing research to support the notion

that cursive writing 15 enhanced by manuscriot wricng, much less that




p -66-
children should print until a certain grade, is to my knowledge, no‘n-existent.
Another issue relating to the teaching of writing pertains to the sequencing
of instruction. Some experts state that instruction should be basec on letter
families; words that have common cHaracteristics should be introduced and
taught togccher. Others claim there are certain letters that arg inherently

e
difficult for pupils to form and specific instruction should, therefore, be

focused on those letters. ‘

This penmanshin study stemmed from thos» ‘wo issues. Ir respect
to the manuscript-cursive argument, we simply started all »ur pupils at
the begih.iing of the y .. on a cursive programn, rcgardl.ess of their past
peninanship experiences. As to the beliefs that instruc ic 1 shou!d center
on certain families or specific letters, we individualized the instruction..
Attention was directed to the specific letters each pupil haii difficulty with.
Another interest we had invconducting this project was to study transfer
of training; to determinc whether, if teaching is focused on certain letters,
other non-taught letters will improve.

A final objective we had was to establish a cursive wriv-ag program
that was quick and effective. In the previous year (the preceding project)
we were able to change the writing rates, hence the legibility of the pupils,
but we believed that program required too much time.

Each day, in this project, the pupils were required to perforin several
tasks. Two worksheets (lower and upper case) were used to obtain the

upils' responses. On one woiksheet they copied, using manuscript letters,
pup p P g P

_from a list of lower case cursive letters, Next, they spoke the letters, then

s
?

i
f
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wrote the alphabet in order, using lower case cursive letters. On the same
worksheet thev wrote 16 lower case cursive words, The other worksh:et

was sinilar. The Jifferences were that the two letter writing tasks on the

1

second sheet were upper case, and the pupil did not write the 16 words.

Th. reason the pupils were required to write lower and upper case
manuscript letters and to speak the names of the letters, w.. » that many writing
experts cons Jer thesc prerequisite skills ‘or cursive v ‘xting. Althdugh
d:.fa regarding these skills were kept throughout the project :ntervent ons
were never {ocused on those s;kilis. We were, iiowever, intereste . in ! rackward"

generalicatie By measuring compo.i.ents of manuscript and cursive v. ting,

1

and by focusing the interventiors on cursive writing, we felt .. would obtain
. ¥

data regarding transfer effects.

A multiple baseline design vas used. During the bascline period .
no teaching, fecdback, or reinizrcement was scheduled for any of .ne writing
vehaviors. At the end of this phase each pupil's lower case cursive errors
were analyzed. The five letters that weré most ofien iilegible in the baseline
were selected as target letters. Throughout the ntervei.ion  eriod if a
pupil incorrectly formed any of those five letters he had to complete a worksheetl
devoted to each letter. If icttcrs other than the five werc incorrectly formed,

. * - 'R} .
he was not requircd to complete the exeraise. The pupil was not told which
2 ,

five were selecicd.

When a letter was perfecti formed for w.ree consecutive days, it
was dropped {rom the program. When ond of the five target letters was passed,

N - . N 5

a new cne was seiected. This procedure continued until all letters were

A

assed. A sccond observer periedically chaclked the scoring of the papers.
p ¥ d

i
. H

i
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The san..' interventioa, once proficiency had been obtained for lower
case eursive letters, was successfully applied to lower casc -ursive wo-ds,
then upper case cursive letters.

After the baseline period it took pupils an average ol 12 days to reach

proficizney in luwer ca « cursive letters. Most of the students reached criterion

o
on lower case wor .s and upper case cursive letters in about the same lehgth

-

of .me.

N

The recults from this study indicated that irrespectivze of the pupil's

2
penmanship ba- kgrounds, they could be taught to be competent cursi~e
writers. As to the opinions of others about initially tecching certain difficult

words jr families, those beliefs ire perhaps unfounded. At least in th:l.s o

L
study when instruction was focused on words ti at were parfgc'ularly trouble;some
for students, the results were positive. As to there being particular letter;
that are difric 1t for all childien, we found that, tp’ the contra‘}-y, eaéix pugil's
hard and easy words were unique. ‘ /

In regard to transfer of training, séveral instances were noted. As
some children were taught to write certain letters, those letters and other
non-taught letters improved. In some instances thewwriting of lower case
words and upper case cursive letters improved when teaching was keyed
on lower case letters. Finally, in séme instances transfer across type of
writing was indicated. As some pupils were taught to write cursively, their
manuscript writing improved. ‘

As to our final objective, to design a cursive writing program that

was quick and effective, evidence to support the latter characteristic wis

offcred. To substantiate the former qualification, cnly five hours of instruction
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was generally required for a p ipii to complete i+ program.

. To the Teacher." The teaching proc:=:lure in this study iike the
technique in the precediag study, was individualized. The students pru':ticed
on i;ems that were troublesome for them, no cthers. In this study they rehearéed
letters, whereas ia the preceding st}xdy they pranticed words.

) Another feature of the intervention--its intermittency--should be poﬁntéd

out. During the in.ervention phase in this study, the pupil had to practice

on only five let: rs which were selected by the teacher.” If the pupil missed
J * .
one of those five letters he hid to write that letter several times; if he erred

on other le'iers he Jdid not have tc prac‘tice’them. The pupils' penmanship

throughout thi= project w: . generally geod, they did not become sloppy
EY " .

- n non-selected letters. Apparently this was due to the fact thay did not

know which letter, if ymproperly formed, would result in extra prz tice.

Intermittent checking could be done in another way. For example,
£
» ;

. .
. Y ! . v :
if a teacher, for some reason, does rot have time to check ali the pupils

papers each day, she could check all of them some days or some of them all

days. If the teacher's primary aim‘is to maintain proficiency, such intermittent

e

evaluations could be effective and economical.

T

Learning to type. Many teachers devote large blocks of time daily

>

to the instruction of peamanship. Some, as a result, train dozens of fastidious
) * R VPR ¢
writers. It has been my experience, however, and this is shared by others,

that it would require inordinate amounts cf instructional tume L._fore some

childrer would become proficient writers. That is, able to write legibly

By
e |

n
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at reasonably high rates. )

Few would debate the fact that indiv'duals are requ red, on occasion,

to be able to write with a pen or pencil. Everyone_uses this mediun, t> write

lists or reminders for themselves and others, to sign checks, to fiil qut

.

typing is'a superior communicative s. bs. «ute fo.

- LY

applications. However,

most forms of writing except for the situations that require a personalized

note or signature.,

P
When rate 1s considered, typing is at least three times fast.r than

+
i s

hand scribbling. My- writing rates {or a 15-30 minute pc viod ave. age abdu

20 words per minute., My typing rates o x the sanc pe: ‘nd.are about 60

As to legibility, of course, everything favérs the typist.

words per minute.

If an a is struck on the keyboard, it always comes out the same and aiways

\
looks like a. When I writeat sometimes looks like a, at other times 0, on

nccasion u, and on a bad day, swho knows.

Perhaps one reason that so many individuals find writing=-letters,

*

—

stories, random thoughts--so painful and others are so inept is that their

&
Writi{}g is parﬁicularly punisj-

EN

only mode of textual creation is pencil pushing.

ing for the person whose characters are illegible and whose rate is slow,

to type is not like teaching someome to fly a 747

1]

Teaching a person
With some

or captain an ocean liner. Typewriters are readily availabie.

slight rearrangeme .t of priorities, every family cdn own a typewriter; they

) .
LN

3
- “

. . ; -
re certainly less expensive than cars, TV sets, and sterev equipment.
1th our pupils we began with line 1, Le.:son 1, of the book You

t{x’to Type. ter considering many books, we decmed this one was the

Aruiext provided by enc nau:
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Le-t for our pupiis. For the most part, we simply proceeded through the

. book, skipping only a few of the lessons.

re

Fach day the students werc assigned six lines. The book specified
currect and mcorrect rates for cach line. In order to pass a line these rates
Lwd to Le met. When a line was passnd it was checked olf ard 2 new one added.
The data we kept throughout the vear were: a) correct and incorrect
v ords per mnute (a "word," according to the book, was five consecutive
spaces); bl cumulative lines passed; and c¢) average number of characters
per line. [We believed these three bits of data represented a fair indi-
cation of typing proficiency.
Some of the interventions we used throughout the year were the fol-
lowing. a) to monitor the proportion cf time the pupil looked at his book; b)
to tell the sturdents what their rates should be to pass certain lines; c¢) to tell
them how many lincs they passed the previous day; d) to require them to
A roictice troublesome lines; e) to require that they practice certain two-lc 'er
combinations, and {) to praise them for looking at the book.

‘ The raesults, after three quarters of instruction', were very encouraging.
i the seven boys, the average had compiet. . 15 lessons’, The average
corcect and mrcorrect rates at the cnd of the year were 13 and 3.5. All but
two oy s had learned all the letter characters, upper and lower case. The
sverage total mmstructional time was 10 hours.

’

In conjunction with this tvping project, we obtained data each day

» regardang the pupils’ writing and typing rates. Fach day they were required

- tu respond, by writing and typing, to three stimuli, for one minute cach.

They were expocted te copy a scntence printed on a carvd, describe a picture,

ERI!
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and copy a dictatcd sentence. The purposes of thesc comparisons was to
determine whethier typing rates, over a period of time, would surpass writing
rates.

Throughout the first gua: .er these rates, for all three stimuli, were
highly discrepant. Without exception, all the pupils' writing rates were
higher than thewr typing rates. Then during the second quarter the writing
rates began to peak and the typing speeds climbed. Finally, toward the ond
of the third quarter the typing rates for some boys equaled and a few sur- .
passed their writing rates

Learning to tvpe 1s, for most young children, a reinforcing activity,
particularly when they type on an IBM Selectric, as our youngsters did.

At no time throughout the year did we have to coax them to perform. Elaborate

reinforcement contingencies were never reauired to motivate the childron to
wl -

type.

»

"To the Teacher." One important point brought out by this project
is that teachers should regularly and scriously review what chil;iren arc
being taught. I have referred to our research as being concerned with basic
skills, however, that which is basic could and does change from time to time.
I feel that curvently, typing should be considerced a basic skill; for itis a
most efficient means of communication. But whether others agree with my
curricular priorities is scconda.'y to the point made earlier, that teachers
should regularly scrutimize their curricular offerings. They should evaluate

what is taught children in lig

D

ht o%the skill s required to survive in today's

(Y]
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world and in the world of tomorr_w. Teachers must be careful not to teach
outdated and irrelevant skills.

Another point to consider from this project related to teaching commit-
ment. If typing is chosen as a skill that children should develop in the
elementary schools, time should be allocated for the development of that
skill over a period of two, three, perhaps four years. To become a pro-
ficient typist a student must receive a certain amount of instruction each
week over a long period of time; proficiency is r.ot developed in a few days.

Unless teachers and curriculum planners allow for enough time over
an extended period to develop certain complex behaviors like typing, many
skills will be underdeveloped. In such ins’ances, when pupils do not be-
come 1 -oficient, perhaps instruction cn those skills should never have begun
in the first place. Unless minimal proficiency is reached, in regard to some
behaviors, the behavior 1s not useable. Therefore, teachers, prior to in-
siructing certain skills should k-~ certain thc;y have set aside enough time
to fulfill their instrucfional commitments.

A final point to be considered from this project was that, like others,
several measures were obtained each day. As mentioned earlier, when the
goal is to teach rather complex behaviors. it is sometimes necessary to

measzure multiple behaviors.

Creative writing. In conceptualizing this research, the word "creative™

was uszed in a most liberal manner. Toe us, creative writing was any writing

I

of an i1adividual that was for him unique. We were not trying to develap -
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; ¥
writers who expressed strange, bizarre, or fantastic thoughts. Rather, our

(X

goal, in this rescarch and other sumilar attempts, was (o encourage youngsters

/
H

10 express themselves in a way that is comprehensible to themselves and to

othurs.

A turther long-range cbjective of cur writing efforts has been to con-
ceive of writing 2s an igeational mediator as well as a communic 1'tivc device.
It has been my experience that often, whenr a person wm‘ws‘ about something,
particularly when he describes what he has done and why, his thinking abou! .
that activaty 1s thereby influsnced. Often one fin.s, with the effort of puttiny
h1s thoughts into words, that the logic of 'his argument 1s less defensible
than it had at nirst scemed. When 1 person writes he is forced to usz words
that preciseiy convey his meaning. to arrange sentences so that his line
of thought sequentially uniolds, to give empnasis w tl e more important por-
tions of kis argument. We have conceived of writing as more than a method .
for communication,

An initial problem in conducting creative writing research is te decide .
which clements of the process should be measured. In a recent siud}.'
dealing with composition (Brigham, Graubard, and Stans, 1572}, the authors
measured the following elements: number of words, number of different
words, and number of new words. A pancl of judges also evaiuated the
context of the stories on a five-peint scale.

In maiing our sclecuun of components t measure, we wanted to measure R
enough clements so that both the content arr\.d the mechanics of writing would

ht

ERIC | . .
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be described. At the same time, we did not want to be overwhelm *d with
date, to the point that they would be unmanageable. We, therefore, selected

six elements that were measured daily. Our primary measure was word
7 .

<

frequency. ‘Although such a mcasure reveals nothir,lg about the quaiity of

the writing, it does prov:de a quantitative index. We also measured the
frequency with which punctuation and capi’alization were used cbrrect}y =
and incorrectly“' These were the basic measures of mechanics. In additicen,
we kept dita on the average length of sentences and the number of diffeljent
words used each session. These latter two measures furnished, to some
extent. an index of complexity if not conte‘nt. The flz;al meaydsre was a

i

creative writing scale developed by Winnifred Taylor (19653).

5 .
Daily, the pupiis wrote for 10 minutes. Three different settings were

L7 .

used. On two days the stimulus was siory starters. A portion of a story
was read to the pupils and they supplicd the ending. Twics a weuk, story

titles were presented. On one day, generally Friday, the youngsters were

=

frec to write about a t ;..c of thewr choiwce.

Ordinarily, 1t is not advisable in a diily measurement project to change
the setting so often. In this case we {r't justified in doing so; for when we
kept the set.ing more consistent 11, previous writing studies, our pi.;.ils
became ’vex.'y btored; thejr writing was anything but creative. In another
effort to sustain interest throughout the proirct, e boys were allowe@'ﬁ;{/

read their stories to their classmates after the perrod. Most of the time they

took advanm};e of this option. -
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An AB design was used in this study. Throughout the baseline no
teaching, fzedback, or reinforcement was scheduled. During the next phase

two types of feedback were pruvided. For one éroup the feedback centered

H

on mechanics, for the other, feedback pertained to content. For each group
\

six statements were provided the pupils aftcr the tracher had scored their
papers. Three of the statements were positive and ilwrez were negative. With
tiie mechanics group, the teacher pointed out to the pupils three places

where they correctly used punctuation or capitalization and called to their
attention three places that could be improved. With the cuntent group three
positive and three negalive statemen.s were offc;red relating te style, syntax,
and description.

Following this condition of partial feedback, a "total" feedback phase

was stituted. At this time the pupils were given feedback on several deatils

«

. ’
pertaining to either content or mechanics.

- s
Periodic reliahility measures were obtained throughout the variouvs
phases of this project. These micasures were In reg-rd to the scoring of
R ‘ys . L. <
the several writing behaviors, tuming, and geneval procedures.
¢

Following are some generzl results from this research. Comparisons

were made between the baseline condition and the combination of the feedhack

£

- -
-

conditions. Regarding the eflcct of feedback on mechanics, we found that

alihough both groups improved tn their use of punctuation and capitals,

the group wherc feedback was directed tu mechanics improved more. As }o -
4

the effects of feedback on content, hoth groups showed about the same amount

N £

e
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" of improvement. The word per minute rates of the pupils remained about
the same throughout the study. In refercnce tc.average sentence length
and the use of different words, the frequencies of these elements increased

for most pupils irrespective of the focus-of the intervention.

When the degrees cf feedback were compared--partial vs. total--the

4

R

£

differences were mixed. For some pupils « ertain aspects of writing im-

proved more during one condition; for some pupils other aspects improved

’ tal
’

~ more during the other condition. . ‘

- v

Of some interest was the fact that mechanics was more influenced by

feedback than content. This perhaps has to do with the fact that content
% - , i

is more ditficult to define than mechanics, hence is more difficult to evaluate.

»

Finally, in respect to feedback for mec\ganics. some creative writing experts
{ ¢

have viayned about this practice. They have suggested that if mechahics
'
H ‘e

- are heavily attended te, creativity will be inhibited. The contrary was the
case in this study; feedback on mechanics posttively influenced mechanics
X

cnd content

"Te the Teacher." This project illustrates, along with several othess,
the necessity for obtaining multipie behaviors in order to explain the dey.:lop- .
mént of a complex skill. As guggested in this report, enough behaviers

should be s:lected for daily measurement to provide an 2 . juate picture of

. S
{

the developing skill. One consideration in selecting those behaviors has

3 to do with calibration. Some discussion was provided on this topic carlier,

which suggested that teachers measure behaviors that are Leing taugnt N

FRICT ~ ° | .
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Another consideration, insotur as selecting behaviors to measure, is to be

certain that important behaviors are heing meagured, not inerely behaviors v
that are easy to measure. Thc teacher must always keep in mir;d that measuce-

ment of student behaviors is not an erd of itself. Measurcment merely allows ’
the teacher to determine whether sae is teaching what she intended t;> teach,

The skills the pupils develop are of ultimate importance.

Another puint brought out in this project is that often, when teachers .
desire to gssist pupils to acquire certain tasks, several individually derived p
teaching procedures are necessary. In this project, as poiried out, a feed-
back technique assisted the pupils to app’";oach competency, but they certainly |
did not totally master the fine art of writing, not e\;en in regard to mechanical
usage. The teacher, even .t\hough she may havej found a successful teaching

o

technicue and the pupil is currently makiag progress, must continually

monitor her efforts andﬁdle away techniques that could be uscd in the future.

-

~ A crcative teacher must always be on the lookout for ir{dividually designed \

teaching techniques. She must amass a huge repertory of potential interven- -
4
. N i
tions. -
L H
o

~

., Instructions were used to increase verbal behaviors.ll The pupil in
- ’
this study was a 9-year-old boy. His spéech was very difficult to understand.

When a speech therapist atiempted to pinpoint more precisely'his problen:., -

he was unsuccess.ul. The boy did not consistently inisarticulate any sounds

and"pe did nect stuttcr. At times his voice was husky and his speech very
™

rapid, but neither poor quality nor excessive rate appeared to be persistent

“.\ *
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characteristics. He did use ghettoesc speech at times and occasicnally resorted

to current adolescent jargon and even used words and phrases of his cwn

invention. 3ince we could not pinpoint specific verbal Lehaviors, yet believed
we should improve his speaking, we decided initially to focus on sheer word
output.
L This study used a pre- post-test and & multiple baseline design. Pre-
and post-tests were administered before and after several doily measures
were obtained. Throughout the period of daily measurement a multiple baseline
design was used

Before the daily measurements began, the bcy was asked to describe three
pictures from a Peabody Language Developmént Kit. His descriptions of these
pictur:s began with the phrase, "This is." We, therefore, decided to measure,
throughout the daily s2ssions, the ratio of different sentence beginnings as
well as the average number of words per response.

Throughout the investigation the daily seusions lasted 10 minuies. Picture
cards were presented to the pupil cne at a time. Buring t}xe baseline phase the

-
pupii was instructed to tell about each card. Fe could respond to each card

as long as he wished. The data in this conditicn indicated his average number
*‘P .

of words per response was four, and his r:tio of different sentence beginnings

’

was low. If a picture of a cup was shown his response was, "Thisis a cup.”

Eased on these data our decision, during the next phase, was to try
to 2lter the ratio of sentence begrinnings. Before each session in this phase,
the boy was told to use different ways to begin sentences. e immediately

complied; througheut that phase his beginnings were grai.Syingly varied.
‘ /

»
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. . . . A .
Meanwhile, in this phase lis average response length was only slightly in-
fluenced; most of his responses were four to six words.

[

Therecfore, during the third condition, the pupil wzs still instructed to

vary his sentence beginnings, but, in addition, to use morc words. He agawn

-complicd. The data revealed that his average responsc lcngth doubled, while

his ratio of sentence beginhings remained hizh.

H
I ol

Foilowing this condition a post-test was schaduled. The pupil was re-
quired to describe the same three pictures used in tr.e pre-test and three
: s
others he had never seen. During the post-test, on both sets of cards, he
used over three times as many words as he had during the pre-test. Thus, not
only did instructions influence his verbal output throughout the daily sessions;
%
this characteristic generalized also to a different situation. : y
During the final phase of the study, following conditions where the pupil
had been successively instructed to vary sentence beginnings and to use more
words, no instructions were given. Throughout thesg scssions the examiner
sumply showed the pupii a series of cards. The data from this phase were
extremely variable. His beginning ratio was high one day, then low the
' - . - . v
next. His performance in regard to frequency of 'words was just asﬁm’consm-
tent. Si.ce he had previously been responsive to m’st‘ructions, it was now
as though he was exploring, trying to determine what the examiner wanted

}im to do. ’

"To the Teacher.” In scheols and clinics many and varied instructions

arc used 1n efforts to teach chuldren. These instructions are intended to seove

L2

V-
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many functions. They are uscd to inform pupils which responsc to make.

Pupils are requested to waik, run, sing, writé. Instructions are employed

to tell pupils how to respond. They are asked to walk more softly, run faster,

sing louder, write more neatly. Furthermore, instructions are uscd to inforr

3 A . . .

students when to respond. They are told to perform now, in five minutes, and
whel

when the bell rirgs, tomorrow.

Sometimes these instructions are effective, sometimes not. Many children,

like the puoil in this study, would do what was expected of them if they just knew '

¢ .
what it was, Often when insiructions are used, they are not precisely stated or

.
-

consistently given. Some children have been instructed to 'do better work," to

think before they act,” to |improve their performance,”’ Such directives may
~ «F
only confuse children; their efforts, following such instructions, may be erratic.

1

At other times instructions are clcarly stated, but not consistently administerec.
In a writing scssion, for example, perhaps one day the teach:r requests

more words, the next day neater writing, then more imaginative content,

vhen "watch the capitalization™, or "be careful of the punctuatien." Althougn

A

some children can cope with such a barrage of instructions, others flounder.

Studies such as this which show that certain behaviors can be influenced

by carefully given instructions, should be encouraging to tecachers who are
)

trying to influence the behaviors of children. It would appear thatif the
1
student is capable of perfiorming the requested skill, the f. st a.erpt fo
: N 3

ctimulate that behavior should be a clearly stated instruction. Furthermore,

. . . \ . i
if that behavior is desired over a period of time, the same mstruction(s)
i

‘ ./

\

should be given.

!
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Obviously, other teaching technigues chould be used with the non-motivated
student, the one who can perferm the requested task but won't. One recommended

technique would be to couple instructions with reinforcement contingencies; ask
3

1

for the bahavior and pay off when it cccurs. This technique was used 1n an

arithmetic project described carlier.

Instructions should also be coupleu w:ith or supplanied by cther teaching

\‘ -

techniques if the desired bahavior 1= not in the pupil's repertory. Ii, for exampie,
the pupii was réquested to say the sound of ¢ or add the digits 2+ 2= [ 1and

had never done so, instructing him to perform these tasks might be futile.

Some cther form of prompting those behaviors, such a~:; m_/eling, would of course
be recommended.

A final point to be brougl;t out from this study refers to pinpointing. The
first task of the teacher setting out to change some behavior is to p‘inpoint the
‘behavior that should be altered. Next, that behavior should be measured gnd,
if nezessary, an intervention should Le arrar.ged to alter the behavior. Measure-
ment should then, of course, continue in order to determu e w‘hether the pin
pointed behavior vas in fact aitered.

Sometimes, however, it 1s nct appar ent which precise behavior should be

.

. »

changed. Although the t2ach.t knows somc hiag is not quite right, she is unable
to put her finger on the problem. Sometin~s in cases like this, the teacher will
consider the matter vver a long period of ime and lament the {act she cannot

1s0{=te the important behavior. No attelnpt will be made to change the behavicr.

I believe » more productive strategy, in cases like this, 15 to study the situation

’
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a certain amount of time in an cffurt to isniate the hehimvior of concern. Then, if

- the problem is not obvious, something should be changed in an attempt to improve
the situation. When such a strateqy is followed the general behavior could be
improved or the "real" behavior of concern could emerge. Such an approach was
taken in this project. Although the teacher evaluated the boy's speaking as poor,

.

he did not know which speech element was inadequate and needed correction.

- Rather than prolong the search for the key behavior, the teacher changed two
. aspects of the bov's speech that could be pinpointed. Once those behaviors were
-
changed, the teacher reevaiuated the boy's speech and decided it had, in fact, ;
- improved. 5 ¢
Pupil Management Research
. . . 12 . .
Pupil seclects either math or reading.”* This study was designed to
- o . . N ot g*
dctermine the effects of selecting either reading or mathematics on performance
- rates in those two activities. The project was conducted with two boys, one eight,
. the other twelve. b

The f{irst pupil was permiited to select whether to work on mathematics or
reading for a 20-minute session each day. The mathematics materials was from
Suppes Book 24, while Book 7 of the Sullivan materials was used for re.ding.

Following this period of pupil selection, two teacher-selccted periods were
schaduled. During the firs. such peviod, the pupil was required to contirue for
40 minutes 1n the academic area he had chosen during the pupil-sclect period. In
the third period, which lasted for 60 minutes, the alternate academic mat(crml w5

scheduled.
-3
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The seduence of pericds for the second pupil difiered. In the tirst period,

¥ .

X

one of teacher-selection, he was aliernatc%}r programed either mathematics
or reading for 30 minutes each day. Mathematics was supplied from Suppes
Book 3B and reading from the Sullivan Books 19 and 26. . .

R o

In the second period, which also lasted 30 minutes, he was allowed to .

- €

. A - "‘—‘ ) : :
sclect either reading or mathematics. Finally, for the 30 minuties of period 3,

the boy was assigned the academic material aiternate to that presented in period .

Three calculations wer obtamned cach day, cne each for mathematics and
reading when the teach‘cr selected the program, and one from the pupil-select
period. The resuits for the first pupil revealed that on 24 of 26 days, his

. performance rate was greater when he selected the subject tihan his rate on the .
same program when it was selected by the teacher. The performance of the
second boy was similar, 1n that during 17 of 25 sessions his correct rate wus
greater when he selected than on the same material when the teacher sclected.

For theose two boys it appearea that seli-selection was a motivating varialle. .

Being allowed to select, even bhetween two relatively low-strength tasks (mathe- -

mutics and reading), was for them a reinforcing event.

"To the Teacher." We have conducted @ nuizber of pupil-management
preyects during the past few vears that have focused on vai ,0US management
components. In some, the punils have graphed their own data, in others pup.ls .
have specified their own performance odjectives and des:gned thewr own dailv

a

schedules. Projects have been conducted wherein pupils umed their performance,

ERIC i .
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1 counted ,g‘nd'corrected their responses. In a recent project a pupil selected
. N . ' % T .
his own instructional technique. In the project that follows, a young man
: & . . .

oL ) ’ ‘
designed his own contingency system.

- 7

Invariably, these projects have shown that pupils are motifated when
- A i ' -
% ! . ) .. 3 N . s

they are given a piece of the action. - This motivation is indicated by the fact

© * .

trat during those conditions under. which they are partially responsible for

_ their behavior, their performances are generally better than when the teacher
. ' ~ X 3
‘manages the entire situation. SN

' -

| . ,
Pupil specified contingencies in academic aréas.B This experiment °

.

was conge‘?ned\wiihjhe comrparative effects of teacher- or pupil-specified con-
tingencies. The pupil in this experintent was a 12iyear-old hoy. The investi~
¥ ‘ : -

gation consisted of three separate st\féies-"two. that manipulated the contingency

-
»

. . 3 I . o
manager and one that manipulated magnitude of reinforcement. Each study
> b2 i ’ - v
used an ABA dégign. Throughout these studies the boy received points for
~ I e

. . :
é’édemic responses. In readihy he was granted two points for each correctly
R L ) ) -, J
dead page. "That ratio was 1;2. The ratios in the other academic areas varied.

3 -

. 1 N
. ) £ . .
Points werc redeemable for minutes ©of free tima.

- -

q - - w ¢ .

g’During Study 1, baséline cata relevant to the pupil's academic response
A ' 2 ) y
rates were obtained fof nine days. Each day a.response rate figure was cal-
culated that represented thé boy's performance in all of his subject matter

-

areas. Throughout this period no attempt was made to explain to the student

¥

) {
N 0 I3 4 . - . -
the fe§ponse-per~pgmt ratio in each academic area.

>
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Following this baseline period; the next phase of the study was instituted.
- . @ [
It was the intent at this time to instruct the pupil about the relationship between %

correct answers and contingent points. Each day, in this co:r\xdition, the teacher
B : . ‘ ) /
o - | .verbally explained the contingencies and placed iwrit,ten copy on the boyss

i ¢

).;- . . . \ . B
desk. The contract was composed of nine agreements, each_sof which had a
. - . ,

response-per-point ratio. For example, the pupil was granted two points for
5 - : ’ H ) o« -

¥ ~

sach page read and one point for 10 cérrectly answered problems. As he com-

<

% - .
plgted each academic assignment, he was shown how many responses had been
P made and was asked to calculate how many poin'ts he had earned.
: B 5 ‘ 2 . $ . -J
In the next condition, the copy of the response-per-point requirements was

t

removed from the pupil's desk. He was now asked to specify his own payment for
e ’ .

-

tach of the nine areas. These new specifications were copied on a card and |

-

foe . 1 . . .
attached to his desk:"Finally, in the last phase, the teacher-imposed contingencies

(2

{ -

.

were again ifeffect.

! T During the next quarter Study, 2 began. Procedures for this investigation

were exactly like those in Study 1. Teacher contingencies were explained,

Y R
t

written out, and attached to the student's desk in Phases 1 and 3, while dﬁ’:‘f:ing

IS
~

Phase 2 the pupil's contingencies were in efféct. Fiéure, 4 illustrates the

data from Study 2. ‘ .
4

- = o - —_—— i - - s v U e i A A e A e

Follo;vmg this replication study, Study 3 was conducted. Sinceguring Study
' ¥
2 the pupil had altered all the teacher imposed requirements to grant himself

-,

C
e

I~
=
Vs

,
* e
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3 . . . .
more points per response, it was nccussary to determine whether being able to
. ) 4 . . . -~
Ve . N . . . N N ’ '
~ . specify his o’“’/:x;éntmgenczes hac effected the academic increase or whether

“this gain was due to the increased payoff. Study 3, therefore, consisted of

three phases: a) the teacher specified the response-per-point requitrements
-v . -

she had placed in effect throug}".out Studies l and 2; .b) the teacher specit:iec/i the

s
¥

requirements that the pupil had instituted during Study 2; and c) the teacher
4 - '

again specified her original requirements. The only differunce between Studies

)

-

~

¢ and 3 was that in Study 3 the teacher imposed the contingency requirements - .
. .

»

- £ ’ . * . . .
throughout, whereas in Study 2 the pupil set his own contingencies during =~
.Phase 2.” , ;
‘ ! ¢ o ' i
The datafrom these experiments indicated that, for this boy, selfrspecified
contingencies were associated with increased academic respornse rate. 'This was

1 -

I ' . '-1
evidenced in Studies 1 and 2 since during the periods when the pupil sperified the
S — . o \
contingencies his median performarce rate was higher than during the periods .
. g
when the teacher imposed the contingencies. In addition, the data from Study 3
. . g : .

revealed that the response rate was due tc the contingency manager and not to

4
reinforcement magnitude sincé his rates were about the same across all phases.

J'To the Teacher." Teachers should, for several reasons, consider trairing

I :

their pupils to manage certain of their own affairs. One reason was mentioned in
=) 1 2

4

the preceding projcet. That is, pupils aré often motivated when allowed to assume

certain responsibilities for their own development. Another important reason for

teaching pupils to manage certain of their behayiors is that they can assist their

teachers. In some classrc\mms children havé been taught to calculate the time they

&
»,
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spend 6n certair programs, tc total their correct and incerrect answers, chart
. :

.

their'rates, and evaluate their own performances.
- % . ¥
N k-

Another reason for deveioping pupil management skiils relates to the aca-

- ‘.

demic curriculum. -When childrern are taught to correct, count, chart, and «

evaluate their own performance, they are learning in functional ways to add,

divide, tell time, and compare. The amount of pupil involvement and the extent

. . . .

10 which this involvement is incorporated into the math and science curriculum

) s

is dictated only by the ingenuity of the teacher. ‘ .

Obviously, the primary reason for teachir.g pupii management behaviors is

- 3

‘that by so doing, pupils co_u[d emerge from schools as independent, productive,

and creative citizens. To trair. such students should, I believe, be one of the

o B

'

primary obiectives of zducadion. A

. EPILCGUE .

Curriculum research, particularly when Applied Behavior Analysis pro-

cedures are used, .is a very exciting adventure. It is extremely reinforcing to
S

iduntify important behaviors, arrange various techniques and procedures in

-
s

efforts to develop those behaviors, then be informed dallygabout the function of
i

ES

N .
those variables.

~

R A
That Applied Behavior Apaivsis procedures are suitable for carrying out

curriculum research has been demonstrated, not only by the varied projects
. Al

*

reported here, but by several researchers chroughout the country. A tremendous
AS

- = . )
amount of work, however, remains to be done. The state of the art now regarding

p

. - 1
_the use of Applied Behavior Analysis prucedures and curriculum probably

»
. , L &
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. :
corresponds to the degree of sophistication existing 10 years ago when behavior

modification piorieers were adapting operant techniques to alter talk-outs and

>

out-of-seats in classrooms.

In the basic subject matter areas many more investigations should be con-

-

ducted. The behaviors measured in the subject arcas reported here were the

+
3

simplest and most fundamental. In-reading, for example, projects were in- *
. )

’

cluded that dealt with phonicé behaviors, oral and silent i'eading, and some
. .
types of comprehension. Future research could identify more complex reading

behaviors such as paraphrasing stories, integrating material read from several
a8 -

N

- sources, criticizing stories.

-

Our measures'1n arithmetic were similarly fundamental, various types of

computatipn and story problems. A great deal of work remains to be done in

Y —
Ay
‘

the latter area. Research should also focus on other aspects of mathematics
such as time-telling, measuring, sets, and uaions.

In spelling, future researchers need to focus on the matter of sequencing,

%

\ which words or letter combinations should be taught before others. Speiling

researchers also need to identify which teaching techniques seem to.be most use-
ful for certain types of words. Our work in typing is but a beginning. In that

research we followed closely the sequence of activities from a commercial book.

Perhaps by using Applied Behavior Analysis techniques researchers will be

: .
able to identify a better sequence of tasks andl more effective teaching procedurges.

In penmanship some of the basic issues, including the development of
manuscript before cursive writing, remain to be resolved. Applied behavior

anclysts should focus on such issues. Persor ally, I believe that although the
¢ * l: 4 .

r [ 5

-
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penmanship questicns have not been answered, there are other curricular ques-
. . . K

tion$ of far more importance,

" Creatitve writing offers a wealth of possibilities for the innovative Applied

‘Behavior Analysis researcher. Curriculum researchers are perhaps the farthest

away from identifying the important 'behavior§ of writing and the techniqueithat

will develop those behaviors than in any other area. .

Bl

. Not only does a fair amthit of research need to be done by the applied

behavior analyst in the basic skills just described, but gther, perhaps more com-

plex, subjects must be investigated. There is little, if any, research of the

- . -

-

Applied Behavior Armalysis variety in such areas as social studies, science, art,

3

music, history, geography.

* r - 5 v
The question arises, whose obligation’is it to conduct tlis research? I
- . . - . ’ = - . . -‘ ’
believe t}j}e primary responsibility rests with reésearch f{acilities such as ours.
.- [ :

.Teachers can ill-afford to spend time researching the effects of variéus instruc-
s .

tional tethniques or identifying behaviors that ave measurable. They are in the

busincss of developing behaviors. It is the researcher’s responsibility tq investi-
s 1ng _ P

gate current curricular practices in schoold’ The researcher is also responsible

for suggesting curricular inncvaticns based on his investigations.
Futther, it is the researcher's responsibility to present his findings%n

such a way teachers can incorperate them in their daily routines. Throughout

this chapter I have attempted to present research so certain elements couid be

uscd by teachers. The approach was to synthesize several projects and follow

each with specific suggestions about which aspects could be assimilated.

ey . g
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Finally, once the cuiriculum researcher has identified important areas for
A i ;

investigation and clearly presented his findings, it'is up to the teacher to blend

P

those findings with her basic technology. As I mentioned before, the creative
? -
teacher is one capable of extracti‘ng various clements from research projects and
. ) - . Y
modifying others so they are function&l in her situation.

r

Téachers will develop in proportion to the extent they can generalize. Somc

third grade teachers are willing to learn from only other third grade situations.

%

s

" To them, research or clinical evidence fron other situations is not relevant be-

- ,{'x“) \
cause of the different setting, type of sub.cct, behavior measurzd, or remediztion
. e e s
: ©o \

technique. These teachers.den;r themselves many learning opportunities.

.
-
0

The teacher most capable of growth can extrapolate from many situations,

some quite different from her owu. It is my hope that teachers can generalize

from the studies in this chapter, even though most of the research was conducted

%

’

in a laboratory setting with learning disabled children.
. . . 4 a, .
Many teachers of miidly handicapped, even normal, children should be

:

able to incorporate certain of the suggestions froni this chapter regarding the

arrangement of materials, des*gning of materials, diagnosis, error analysis, -
. * .
sclection of teaching techniques. Several of the more general notions, for example,

those in reference to various reinforcement arrangeménts, should be applicable
to a wide range of ‘indiu.'iduals?

The reason fOI: the widé extrapolation potential of the research from this
chapter is that Applied B-ehavio_r Analysis techniques were used. When this

approach is used, explicit behaviors zre dealt with in a straightforward manncr.
-&
’

- 5
Gerneralization in this context, thercefors, pertdins to identifiable environmental
F ] -

!
oty

v .
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relationships. "For instance, a tecacher of neurologically impaired children identi- .
M " — .

fied a boy whose penmanship skills are incdnsi_stent. One day his writing is
. ¢ . ya ¢

beautiful, the next terrible, the next fair, and so on. Following a bageline period

the teacher arranged a withdraw-of-positive-reinforcement procedure, similar to

the one used in a math project reported here. For each incorrectly férmed letter,

~,

the boy .ost 30 seconds of 'shop time. Althougl?’there were many procedural

~

'_"differenc‘es between the penmanship and math project (sex, type of pupil, Spbj‘ect
area, reinforcer), the teacher generalized the important environmental relation- f .
- ’ . ) . .

éhip from the math project to her spelling situation: contingent on errors, rein-

¢ ~ . 3
. - . . vy

forcemernt was withdrawn. ‘- ‘ e ;
Thus, researchers and teachers are granted two tremendous advantages
when Applied Behavior Analysis techniques are used. First, .n response to

* educational researchers, when these techniques are used most all the features

of educational curriculum can be studied. Second, in response to teachers »when <
- / e
~ o N . .'
the concept of generalization is derived from the Applied Behavior Analysis approach,
e - ’

teachers are provided with infinite :)pportunities for developing their instructional

skilly.

‘a‘ "l:"
}‘:\’
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3 FIGURE CAPTIONS , -

Correct and incorrect rates throughout two phases as the boy

3

.read from a Ginn and Lippincoit text. The numerals in the

3

tear drops indicate correct and error rate means.

i

Percent correct scoves for the three a-ithmetic sheets through-

‘out the study. The data : scores on S1 and 52 were

: 5

erratic during baseline. 'Furthermore, the withdrawal tech- -

”

nique was successively effective on each sheet of problems.
LS

) . N
Correct and incorrect rates of writing symbols throughout

‘ kS

four experimental conditions. For the first six days the

>
pupil alterna‘.d between manuscript and cursive writing.,

Throughott the first condition no quality control was arranged;

i

throughout subseqlient phases the correct-the-next-day con-
R : ‘

\

tingency was arranged, then removed. Correct rates generally

A3 ) ¢
improved throughout the study. "Error rates were greatly

. t Las [ . v
“influenced by the contmgency/;, when arranged, the error >
’ I . i & L
rates were low, when not arranged, the error'rates were® -
. ) ) \ <
higr]' - LN K] .

,k ¢ : [

Response rates throughout the three conditions of Study 2 »
+ 8

. ~
<3 'y

i,

g ot . .
(Experiment {I). These data indicate the pupil's rate was i
P £ o

hig/}:é&r during the conditicn that he specified the contingencies

)
1 -

than when specified by the teacher. ’

-d
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ROUND ONE-~PLACIUG THE CHILD IN THE RIGHT READER

Thomas C. Lovitt and Cheryl L. Hansen

University of Washington
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ABSTRACT

. A method far placing children in readers was devised and implemented which
combined éspects of the lnfo;mal Reading Inventory with techniques developed by
applied behavior analysts. Using this method three reading behaviors of pupi}s
were measured directly aqq_frequenélyf“ corFEZt oral reading rate, lncorréct
oral reading rate, aﬁd correct compé?hension percentage. Seven intermediate
age boys with reéaing‘problems ;ead and answered questions from hgoks D through
K of the Lippincott seriés. They read five 100-word segments from each reader

-~

and answered six comprehension questions from each segment, P
Each student was placed In a reader based on his three performance\gfores
during this period. The effectiveness of the placement method was judged In

terms of how well it predﬁfted subsequent reading performance in the,stbdeﬁts‘

instructional readers.

Two major findings resulted from this study. First, although oral reading
rates and comprehension scorés generally worsened as the grade level of the.
material increased, the performance differences between adjacent books-were
mgﬁ%mal. Correct frate Was more sensitive than either incorrect rate or ;om-
prehension percentage to chapges in grade level. Secénd, after p3acament'ln

A

the readers, all the students progressed satisfactorily throughout the remain=-

der of the year.




ROUNb,ONEr-PLACING THE CHILD' IN' THE RIGHT READER] b

Thomas C. Lovltt2 and Cheryl L, Hansen3
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~

The first concern of the teacher of reading is to place her students ln

readers, Once an interestlng and motivating serles of books has been ch05en,

v

. “on whatever pasis, each pupll must be assigned to a specific book in that se~

i

ries that will aqsnst him to become a competen: reader. The pupll should

nelther be placed In a reader that is too easy nor In one that s too diffl-
l{) ‘.

cult A!though most teachers agree with thls concept, there Is little agree-

~

ment as to how pupils should be placed in readers,that are, for them, "Jusc

right.' -

Currently, there appear to be four nethods for placnng children in :eadlng

texts. Some teachers p!ace children on the basis of chronological age or grade,
Others use achnevement tests, publishers' basal reader tests, or Informal Read-

lng Inventories (lR!)

3

The most casual method for placing children is'to assign -them texts which
correspond to their chronological ages or grades. According to this approach,
i'f a chTd zs eight or nnne years old and ln the thlrd grade, he would be

placed in a third grade reader. This placement method has tHe least to recom-

. .. . - L
mend it; for abil!ty is often unrelated to either age or grade.

A second placement method is to, assugn puptls to certaln textds becéhse of

5o

their achlevement test scores. The problem with uslng thls approach Is that
achievement test scores are often indirectly related to the performance of pu-

pils ‘in thé classroom; and furthermore, achievement test scores are infrequently
. e R
gathered (Lovitt & Eaton, i974). Indirect refers to the fact that a pupil might

s ! . ¢

be expected to respend to an item of one type on .an achievement test, e.g., -




L

answer a certain type of comprehension question, but is required to do soﬁething
quite diﬁferent In the classréom, e.g., read orally. Iinfrequent simply refers C -
to the fact that achievement tests are giVen only once or twice a year. The

problem with such a strategy is that single impressions of performance often

"
P

misrepresent a person's "true' ability.
A third method for placement is to use the reading placement test which
accompanies certain basal reading series. These reading tests, although quick

to administer and directly related to the material used during subsequent in< .

P}
¢

struction, are generally given only once. As we mentioned, one test score,
whether it is from a direct or an indirect test, does not always reveal the .

true ability of an individual. : ) ' T

A fourth approach used to place children in readers is the Informal Reading //,_,
Inventory or IRl (this technique was. first‘recommended-by Betts in 1946). When

. the IRl method is used, a pupil is required to read orally or'silently from a

6

seriyes of read{ng passages arranged in order of difficulty: pre-primer, primer,

2, 2‘. Ordinar%ly, tvio

first reader (l‘), 1 reading skills are assessed at sev- .

eral levels: word recognition and comprehension. The pupil's percentage sGores
}

for those tasks across the levels are calculated and compared to normative -

‘ -

scores. The pupil's scores for each reading component across levels are then

.

‘ ) . .
transformed to one of three competency levels: indéﬁendent, Instructional, or

frustrational. The pupil is then'placed in a'book where his scores indicated
the "instructional level." ' Mé
From the point of view of the applied behavior analyst, the IR} placement . zv

method has much to recommend it. When an IRl is Qsed, the pupil's performance

is directly measured, for the reading material is the same throughout testing <

and instruction. However, as Is the case when achievement tests or publishers'




-

!

¢ / '
‘tests are used for placemént, generally only bfie ‘reading sample from'€ach level
is obtained, when the IR} procedure is used. As mentioned earlier, when only'
one sampleepf a person's performance is obtained,'a disforted impreseiqn ef’hle
ability could‘be'presented, hence a pupil eould be-ihepp?opriately placed.

. In the present.study, a read{ng p)acemedt method was devised and implemented
which combined some aspects of the tRi (dlrect measurement across many Ievelsb
with the techniques developed by applied behavuor analysts (dlrect and'frequent
measurement).' Using this approach, three reading behavupr§ were-measuﬁed for ‘l‘
several days f(omleeveral levels of the reedlhg_serjes:that was ultimately used
for instruction. |t was our intent to p!ice children in\theﬂhigh;st reader

possible--a level where they woutd’be motivated but not frustrated. Further,

it was our intent to place children .In readers on the basis of their performance.

\ fl

\ < v F A
' v
Il t ]

METHQD i
Subjects
The pupils in th}s study were seven boys between the agesiof 8 and 11.

/
They attended the Curricu.um geéLarch Classroom, Experimental Education Unit,

University" of washlngton

The boys were referred to this class by a suburban, upper-middle class

school district near Eeattle because of ]earning‘dj\ahilities. At the time of
referral the students were fram ore,to, thrg:;zggjdzzehihd their peers in reading,
math\»énd spelling. Al}l of them had,‘at,oneutime or another, received remedial
_reading instruction. oo .

| Out goal for the s d@ﬁts;\dd)ing their one year's residence at ihe Cur-
ricutum Research Classtogm, was to alter. their competenciessjn the bas'ic skill

subjects which included reading and comprehension, to the extent they were at




;

N .

grade level. The, study was conducted during late September and early October,

1973.

Material Selection and Preparation

The prp}ﬁsott Eeading series (McCracken & Walcutt, 1976) was used for
(eading plécement"and instruction. The Lippincott series utilizes a iettering
system to. denote érade levels. Book D is the first grade reader, Books E and F
are second gradé‘readers, Books G and H are third grade readeré? and Books |, J,

- . /

and K are fohrth, fifth, and sixth grade rzaders.

| ) / .
Five samples of oral reading and comprehension were collected from each

7

reading level. Each student read five 100-word segments (the first 500 words)

from the first story from seven of the eight reading levels. In the G reader,

the pupils read the first 500 words of the second story because it was believed
the first story, ‘'Hansel and Gretel," was too well known.to the students, and
because of this. their perfo}mance could be affected.

Six comprehension questions per each 100-word segment were‘wrltten.J %Hpse

) . (Y - o
questions pertained to four aspects of conprehension: recall, sequence, Inte
pretation, and vocabulary. Recall questions dealt with facts frcm the story;
for example, '"Wwhere did Danny Morgan live?' Sequence questions pertained to

. . . . 4o
the temporal ordering of events; for example, 'What did Danny want to do affer

he and his father rodé to Lookéut-Pdint?”/"nterpretatton questions Includad
syntﬁesis, inference, translation, andlapp\iéatipn.prbcesses; for example, 'Why
didn't Brick Morgbn[iike the !naians?“ For the vocabulary aspect of comprehen-
sion, the students were told a word and were then asked to seiect a syﬁonym for
that word from a choice of four other words. The first three types of compre:

hension were assessed from levels D through H. A1} four types of comprehension

-~

were measured from Books i through K.



'adjacent to the main classroom. At the beginning of the study, each student

" was -assigned the first 100 Words from Books K, I, G, and E. Different arrange;

tions and‘the student answered them orally.

Daily Procedureg

Readidg placement was carried.out on an individual basis in a small room -

was told he would be asked to read orally and answer questions from several
booés in order to determine which read}ég tevel was best sdlted‘for him, He
was asked to-try his best as he read the various selections and not to worry if
some passages were difficult. Each student spent about 15 minutes reading per
day over a period ef'two weeks .

The order in which the pupils read the books varied each day. On the first
day of platement a student read the first 100 words and answered comprehension

questions’ from the fol!owing'fOur readers D, F, H, and J. On the next day he

ments were used the other days. Generally, four to six segments were read each

day, until all 40 segments had been read. '

!

During the oral reading session the teacher tallied the number of. correctly

©

FE

and' Incorrectly read words. .1ncorrecbly read words ‘Included omissions; substi-

tutions, additions, mispronunciatlions, and hesitations longer than four seconds.

Proper names and places, repetitions, and sel f-corrections were not counted as

o~

incorrect responses.’ If the Student could not pronounce a word or mis-read a

word he was told that word and ;ncouraged to continue reading. Comprehension

was-. checked dfter each 100~word segment was read. The teacher fead the ques-

Following each reading session thé iteacher caicd!ated‘tﬁreé pieces of data

from each segment: oral caorrect words per minute (wpm), oral incorrect wpm,
1

and percentage of correctly answered comprehensnon questions. The first two

fngures were obtained by totaling the number of correctly and ?ncorrectly read

~




o
%

words from each-segment. The third figure was obtained by dividing the number

of correctly answered questions from each segment by the-totab (6).

EVALUAT 1 ON o S

" in order to make a placement decision for'each child, mean correct and in-

)

¢

correct oral reading rates, and average percent correct comprehension scores
N e . i .
for each reader were computed. The mean correct rates per level for each stu-

dent are indicated in Figure 1. An examinatlon cf these data’ revealed that, tn

LI

general, an inverse relationship exlsted between correct rate and grade level.

°

in 76%\of,the cases, as grade level lpcreased, correct rate decreased. Ali
gfudepts had higher correct rates in Book D than ‘in Book K. On the agg{agc,
their correct rates were 27 wpm higher in Book<D than in Book K. In Book D,

the group average was 58.3 wpm, whereas the group average in Book K was 31.3
wpm, - '

LD Ll R T R T ittt el . . ’ .
’ i S

tnsert Figure | About Here

'
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An ana}ys}s of the mean incerrect rates of the students generally, revealed
/ N .
a positive relationship between incorrect rate and grade level. In 53% of the
N i
cases as grade level increased, mean incorrect rates increased. Figure l
‘ V

shows the mean lncorrect rates for each student at eagh reading level? Al of
the students had lower incorrect rates in Book D {mean = 5. h wpm) than in Book

K (mean = 6.9 wpm). On the average, incorrectly read words lncreased 1. +5 wpm

x

¢ ;between Book D and Book K.

b

The- comprehension scores of the students was to some extent affSFfEd\by

: : =
the grade level of the materials. Figure 2 indicates the mean percent cdmpre-

.
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_made by those seven students, we determined the guidelinés for p!aclng the cur

py S :

a

hension scores ly Books D through K for each student. In 51% of the cases, an

inverse relationship existed between comprehension and grade leve',. .The average

. comprehensjon score was 30.3% higher in Book D than in Book K. .The.average com-

.Prehension score in Book D was 94.6%, and the group average in Beok K was 64.3%.

.
v, | N decnconc e 0n--ee~ LR R P T R ey -

insert Figure 2 About Here

’ .
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In summary, the abllltles of most pupiis to ‘read orally and comprehend were

«adversely lnfluenced as grade level tncreased. This: performance decrement, from ;

t e -

one level to the- next was most obvlous when correct readqng rate was. consideredﬂ

xs gréde Ievel increased, cqrrect: rate decreased 76% of the time. tncorrect rate,

rose in 53% of the instances, and correct comprehenslon percentage fell 51% of

’

the time. . ; © i - R C
Although the ability to read !eé%ened.as grade level ingreased, .thg decre-

ment between adjacent recading levels was often slight. ,lh.ever‘soz of the

instances, the differences between thé correct rate, Incorrect rate, and.compre-
. . “ ;o
hension means of adjacent reading levels was less than five ‘correct wpm, one in-

correct wpm, and 5% -comprehensjon. 3 -

A

. : PLACEMENT = - T
¥ After an examination of the&grevlousgyeer's;readigg data and the progress

»

¥ o
rent group .of ch]ldren. Ne decsded to place a student in she highest level

readex tn which his average correct rate was between h5;65 wpm, his averagd :nL
1 e -

£

correct rate between U4~8 wpm, and his average comprehension score between 50*75%.

*

Our lnitlal_;gpglaeration for placement was the'pupil's'avérage correct

rate. We next studied his mean incorrect rate, then his average .comprehension

5 -

-
H
5

“r

/ ) /
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score., Us!ng this approach the mean correct rate for the seven boys-in their’

4

assigne&,readers was U48.0 wpm (range from 45.5 to 53.4 wpm) " The median incor- v

t

rect rate for the group was=4.9 wpm (range from 3.1 to 7.0 wpm). With 6ne ex-

Ceptooh the incorrect rates of the boys In their Instructlona? readers were

L

withon the desired limits. ! . )

»
w

In certasn Instances we were unable to use our comprehensuon crlter:a be- -
cause the leve! of comprehenslon exhibi‘ 2d by the students was often hughe>\than
75%. The mean comprehension score for the bo;s in theTr assigned readers was
86.7% (range from 55 to 95.8%).

btit!z:ng tnese placement crlteria, the students began thelr instructton
in vari0us Lippincott readers. One student began in each of Books D, E H, and
i. Three e}uﬁents were piacedtin the F reader.

Figure 3 shows .the placement da.a for one pupil. In the top graph are his

ora} correct and incorrect rates for,the elght ‘readers. |n the bottom graph

f N "
are his percentage scores for answering comprehension guestions. Using our

vt i
HHN

placemeng criterion, this boy was placed in Book D.
« = sescccmcausscccscccesae- ammmeecmea——

Insert Figure 3 About Here y
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,EFFECTIVENESS OF PLACEMENT METHOD
The effectiveness of our placement method was determined in two ways. One
method was to compare the pupil's pe;formance in his assigned book dﬁfihg place-
ment with his performance in that same book when he read from it during the in-

structional pefiod. If the placement procedure was reliable, then 1ittle eif-

ference in performance would be noted between the placement period and the base-

line condition {the first condition of the instructional period).
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After the instructlonal'reader for a student was identified, he began read-
ing and answer!ng qnesfions from only that book. Each day he read 500 nofds and
responded, in writing, £cfzo or 30 compr:hension questions, depending on the
Ievél of ‘the assigned reader. During the first seven days of the instructional
pertod, baseline procedures were in effect.

when .the data from the placement period and the baseline condition of the
Instructional period were compared, we discovered that the correct rateé of five
students were !ener'during the baselline condition. Althdagh tne group difference
between placement and baseline was on!y -1.6 wpm, the individual difference bet~
ween the means ranged from -8.2 to +11.3 wpm. All the students had lower in-
correct rates during baseline than during placement. The students had an average
of -1.9 incorrect wpm less durtnn basel ine (rarge from =3.1 to =2.9 wpm). These
correct and incorrecr rate differences could be attributed to the fact that.the
pupils read érom four to five lOO;word segments each day during pfacemeht end

P 3

from one $00-word segment during baseline. .

Six of the seven students had lower average comprehension scores during ~

3 ]

baseline. The average comprehension score for the group was "reduced 15%: from
81.5% during placement to 66.9% during baseline. These comprehension:percéntage
differences may be attributed'to one or two variables. During placement, the
students responded to six questions from four or flve reading segments. During
baseline they answered from 20 to 30 ques€4ons from one reading segment. Agur-
thermore, during placement the pupils responded orally to questions that were
read to them, whereas during baseline they read the questiqns and wrote the
answers. i .

in summary, the correct and incorrect rates and the comprehension scores

were generally nigher during placement than during baseline. Although the’
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correoﬁjind :ncorrect rate dnfferences were §1tght, the comprehens:on score

g
dnfferences between the two periods were rather s:gn:ftcant

" “

A second way in which we evaluated the effect;venessﬂof the placement -
program was to assess the progress of the students throughout the year, once

reading :nstructton began If the students were approprlately placed their

x

readlng scores should lmprove throughout the year. _When the data from our stu-

5. 1

dents were analyzed it was apparent that’all seven students had progressed

throughout the quarter.’ Although one student did not :n:tlally experience suc-

. ’cess in his originally- assagned reader, his reading improved when he was changed
from Book | to Book .H. It should be mentioned that” the pupil reques;ed the

change. N z

~ ar . .
r'; . . s

After one quarter of instruction, the correct rates for all seven students

5

"had increased from taeir baseline rates. These increases ranged from +6.5 to
* ¢ LI . . .

315.2 wpm. The average incorrect rates for four students decreased from base-

e

{ line to end of .the quarter. The ranges for thé students were from ~1.1 to +.5

wpm. The avegage comprehension percentage scores increased for all students,
: e 2 : .

ranging from +6.2 to +19.3%. In summary, the students thrived after being

, placed in’their readers.

DISCUSSIBN
The method used for pfacement described here has much to recaommend ii. For
one thing, since the puauls in this study improved in reading throughout the
year, we can assume they were approprnately placed. It should also be mentuoned
that throughoutathe year rather mild instructicnal techniques were used; progress
was not the.result ofrunusual or expensive teaching practices.
A second important aspect of thia.placement method is its generalizability.

3

///rﬂiAlthough the Lippincott series was used in this report, the same procedures

CL
5 H
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could be used with any basat series or, for that matter, with any collection of‘//

5

books. In this study three reéding bghéviors were measured that dealt with oral
reading and comprehension. This same procedure for. placement could be used with
gther }eading behaviors. 1f, for example, a teacher wanted to place children in
<
%feaderg on the basis of their silent reading rates and their abilities to-des-

cribe fﬁgely the events of a story, those aspects ;Guld be measured from several
. .

books for a number of hays.
‘ <
The mqﬁhodlased here could certainly be improved and perhaps simplified.

One i;p;ovement would be'to ﬁée éhe-same procedures during placemeht and instruc-:
tion for a§¥essing comprehension performance. -

Our pYacement method could perhaps be simplifiedl We had the students read
five times from each level. A!théugh we stréngly suppo;t the notion of frequenf
meésurewent, pernaps\fhree or four measures would ;rovide'data as ;elioblo as
ourg. Another modification could invoive the selection of the reading “segments.
We had the pupils read from only the beginning of each book. Others could re~
‘quire pupLLs to read from vario;s parts of the books.

These modifications notwithstanding, the method déscribed here, which fea-

tured direct and frequent measurement, is aésurequ a more rellable placement

»
.

method than most‘of the others now in use. %hen the direct and frequent method
‘is used the pupi)s, in effect, place themselves. They"are placed in readers
based on their performances not because of their ;ges, grades, or scéres from
indirectly or'infrequenfly administered tests.

Using this method the pupil's chances for winning the important round one
of the reading battle are increased. Furthermore, w™en direct and Frequentt

procedures continue to be used for reading Instruction, the likelthood is great

that the pupil will remain In the ring for 15 rounds and emerge victorious.
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FIGURE CAPTI0iiS

~ Figure 1. Each pupil's average correct and incofrect rates for eight Lippincott
readers are shown. fhe numerafs above the correct rates ‘and below the in-
correct rates are the mean of the means. '

Figure 2. Each pupil's average comprehension percentages for eight Lippincott
readers are shown. The numerals below each collection of scores are the

~

mean of, the means.

~ ¢ -

N
Figure 3. The top graph shows MF's daily correct and incorrect rates from eight
Lippincott readers. The numerals above «the correct rates and below the in-
correct rates are means for each book. The bottom graph shows the daily

comprehension percentages and means for the Lippincott readers.
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THE USE OF CbNTINGENT SKIPPIHG AHD DRILLING
TO IMPROVE ORAL READING AND COMPREHENSION

Thomas C. Lovitt and Cherytﬂﬂ Hansen

University of Washtrgton
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- - ABSTRACT

: ~ %
In this study three reading behaviors were measured for several days: oral

correct and incorrect rates and correct percentage for answerang comprehension

questions. Throughout a baseline phase nelther an lnstructional nor a reinforce- '

H

ment technlque was scheduled. Ruring the second condition of the study, contin-
. gent skipping and drillihg were involved. if, during this phase, a pupil's\oral n

readong rates and comprehensnon score excqeded crnterlon levels, he was allowed
i

to skip several stories in his assigned reader. |f, however, he dld not skip for
- &

’ seVera! consecutlve days, drilling procedures were arranged. Following this in- l?/é

terventlon per:od basellne conditnons were retnstated The data indicated that

from first to second condition every student s reading improved in respect to
A

correct rate and cowprehenSlon accuracy. The incerrect rate performances of four

. 4 v
students'also &mproved. When the intervention was removed, during the thlrd

phase, ‘the performances of most students maintained. The average rates “and com-

‘prehen;;on percentages were, in fact, better durang this condition than they were

-

“in the second condition. Subsequent studies were conducted in an effort to de-~
® ., »
- termine the effects of either component of the intervention, skipping-or drilling.
Only tentative remarks were made infiais regard. Recommendations to teachers of

reading are offered based on the results of this study.

-
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THE USE OF. CONTINGENT SKIPPING AND.DRILLING
: TO IMPROVE ORAL READING AilD cormsne_usuon'

2 3

e ' Thomas C. Lovitt™ and Cheryl L. Hansen

‘ University of- Washington

- Once students are ready to read contextual maternal the first problem for
the teacher of reading.js one of placement. The teacher must place children in

readers jn.order that they may, in time, become competent ‘insofar as decoding

2 <

and comprehending written symbols.\ In order to, increase }he probabiliry that

bgp{ls @jll, in fact, learn to read, they must be placed in readers that are,

for them)‘“just right," neitheqﬁtoo easy nor too difficult. Pupﬁls must be

el

challenged to p}ogress, but should not be frustrated by material ‘hat’is too
) .

-

difficult. ~ , : ' N

Recently, we (Lovitt & Hansen, i97h) designed a procedure whereby children

oy,
were placed in readers on the basis of'thesr performance. Direct and dakly

/ !
measurement techniques were used, thus enabring us to place chsldren in certain

readers on ;he basis*of their decodsng and comprehendnng abilities.

“Another majer cohcerd of teachers of readiné is one of advancement.” Once
children have baen plated in readers and 1gstruct§qn has begun, hou should they ‘
proceed through the .readers? ‘

As is true of placement, several strategies are used by teeipers to a@vanqe.

pgpilf\thnough readers and from one reader to another.® Back in the olden day¥

when l.:}gﬂgﬁf " | used a mfthod for advancing pupils from one story to the next

-~ .

that |s, 1 believe, still used by some teachers. | aSS|gned all the pupnts to

various reading groups: jaguars, cougars,-wolverines. The children in those

{

groups took turns readgng the same story; one child read a couple of paragraphs,

the next ‘@nild a few more, and so on until the story was completed. We then
{




talked about the story. The next day a.new stcry was assigned. ?

BN

Since that time some reports have been published that describe methods for:

advancing pupils, through stories and readers on‘thg basis of pupil performance.

Gormly and Nittoli (19719, for-example, described a process whereby students’

. were allowed to advance from one reading |evaY to another if their cpmpfchens%on '
'scoreé for several stonies.néTe greater than 70%.’ Starlin (i970), in a docthra!
® . .
,dassertatlon, suggested that puplls shou!d be advanced from ore, reading ievel to
‘unother when their correct oral readlng rates were above 100 words per minute
(wpm) and the’r |ncorrect rates were }ess than 2 mew
In our study we have jcombincd the advancement crlterion of these two rtports:
Wle allowed pupils to proceed {{nm one sectnon’of a book to another on. the basis
of their comprehension acorea EEQ their oral reading rates. in fact,TWe‘a}loQaH
the pupils'toﬂskip several stories in-their readers if, on the same daf, theit
three scores--oral correct rate, oral jncorrect rate, and comprehension percent=-
aéy--were hetter than criterion !evels.‘
" In this study we also incorporated a ptovision for those pupils whose scores
remained low, and they did rot skip. Far those pupils, drill techniques were
schaduled. |
\ihether the pupils skipped matcrial or were drilled, those features wure
cogtingent on their performance. Pupiis wera alloﬁad to skip QQLQIWhen tnei;
reading abilities exceeded establisheq levels, and were p;ovided dr}rl gnll_when

their reading abilities were inferior to the established level§;

HMETHOD .

-

Subjects and Setting

The subjects for this research were -seven boys, ages 0-12. They were cate-

*

gorized as learning disabled by their school district, and also, according to




* B

’ . . '
them, the boys were from one to three years retarded 'in reading.

L .

The setting for the research was the Curriculum Researcﬁ‘C!assroom,‘ixperi~

.

méhta) Education Unit, University of Washington. The purposegof\thi§

- . : & -
is to gonduct educational research with elementary agevchlldren.i -
. \‘ " . . ) s o

-»
Materials ’ T

& - . N

The Lippincott Basal Reading series {(Mcliracken & Walcutt, 1970) waszuéed

during this project. Each reader in the series was divided into four sectiéns

F L 4

(poetry and piays were excluded). The stories.in each -ection were then divided
% Y . S . - 1

into 500-word segments. In those storles.where the last segment was over 22

><:‘ words, that much was considered a seﬁarate segment. {f the last segment was
é . 3

“less thap 225 words,, those words were coéﬁined‘vith the preceding 500-word seg-
N ‘ " ’ .

ment.. N . ¢ P

¥y, \
The reason the books were divideq_intg quarters will be explained later.

N o]

Toe reason for subdividing the quarters intd 500%word segments s that each day

\ -

. the pupils were required to read ;he‘game amount of material. It Wias necessary

-

:
H N

for the pupils to read the same amount df;ﬁateria‘ each.day;ih ¢ der that tgey

tould respond to an equal number of comprehension questions daiiy.

B "

Comprehension questions were written for each 500-word éegment. These

‘ . ,
questions were of four different types: recail, sequence, interpretation, and

ﬁ&ocabu}ary. From the first- to third-grade readers, 10 recall, 10 sequence,
3

and 10 interpretation questions were written. From the fourth- to sixth-grade
rcaders, _ recall, 5 sequence, 5 interpretation, and 5 vocabulary questions
were w.itten. Recall, sequence, and interpretation questions required short,

. g, .
ritten responses. A miltiple choice format was used for the vocabulary

questions.

ERIC ")

s .

;
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Reliability-

For oral reading, reliability che¢ks were obtained an avefage of six timés

-

A

fo[ each pupil. In‘prder to condﬁft these checks certa:n oral readlng sessnons
"5

were tape recorded. A second teacher then listened to the tapes and counted

correctly and incorrectly read words. Reliability was calculated by dividing

A

the numbecgcf agreements between the two teachers by the numberqu disagreements

- -
* .
f

plus agreem?hts, This figure was then multiplied by 10Q. The average corre-t .-
& ‘a . . i
and incorredt rate reliability calculations were 38.8%. . T A
Agreement for sco?{ng answers to comprehension questions was‘determined by

! .

having a second ‘teacher check a sample of 15 assignments” for each pupil. The

. . , ‘-\_’m\ + .
formula for\calculating or. reading réliability was used, The average relia-

=

bility for scoring comprehension answers wag'99.6%. <

<«

. . /.
g , <
2 R

Placement Procedures

" The instructional readtng |eve\ for each student was determined by using a
’ g\/

systematic informal read|ng |nventory (Lovntt and Hansen, 1974). Each studnnt

o?é*dy read flve 100~word segments from all Lippincatt ‘egders between 1°ve!s
v ﬂ"ﬁ_ <, N g I ce
D and K {grades one through six). They also responded to comprehension questicns

-
from all these readers., ‘ N

~ L

After these Jata were collected, the mean oral corrcct and incorrect rates,

. -
and mean correct percentage scores for answering comprehension questions, were
kS “

-

calculated fogkeech reader. Three scores, then, were calculated for all the
pupils from the eight readers. These data were then used to place the pupils.
Each pupil was placed in the highest reader in which his average oral correct

rate was between 45-65 upm, his oral incorrect rate was between 4-8 wpm, and his

S

average correct comprehension percentage was between 50-75%. Using these eri-

%
teria, one student was placed in Book D (12), one in Beok E (2‘), three in

9
Book F (22), and two in Sook H (37).

LN
¢




Interventions . )

In this study there were two interventlons, skipping and drilling. Both
were arranged contingent on pupil performance. '

Skipping. After a sevenrday baseline, average correct and incorrect oral
reading rates and averags percent correct comprehension scores were calgﬁfétég
for each student. Dgsired performance levels were théﬁ Falcu!ated for the inter-
" vention phase based on these scores. Désired pe}formance lévels were defined as
¢»% improvement. For example, if, during th? baseline, & pupil’slaverage cor=
rect rate was 60 wﬁm, his average incorrect rate wés 6 wpm, andAhi; average. cor-
rect comprehension percentage was 70, the desired scores for those corresponding
behaviorg throughout the intervention phase would be 75 me, 4.5 me, and 87.5%.
This 252 improvement rule was used until the desired levels exceeded proficiency
limits. Proficiency in oral reading was defined as 100 correctly read wpm or
better, and 2.5 incorrectly read wpm or better. Our proficiency requiremént for
comprehension was 90% or better.

Yhen the skipping provision was in effect the pupils were inforned that
they could skip all the remaining stories in a quarter of the book if, on the
same day, all their scores equalled or exceeded the criterion scgres. {f our
exmple boy's oral reading rates were better }han 75 and 4.5 wpm, and his com=-
prehension score was Letter than 87.5%, he would be allowed to skip the re-
maining material in the section he was assiéned to recd.

Drilling. Three types of drill were used, one for each measured hLehavior:
oral correct rate, oral incorrect rate, and comprehension pé?cent;gc.— For the
correct rate drill, a student wos required to read the last 100 words from the

previous day's assignr.2ant. He continued reading that passage until he could

complete it at his criterion leveal,

te
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wpen‘the incurrect rate drill was used, the teacher showed the pupil a list
of tﬂe words Eq had mis-read durinhg the reading session. These words were em-
bedded in phf%igs from his ﬁéader. The student was required,t; rehearse that
list of phrases urzil he could reaa all of thew correctly to the teacher.

For the compréh%gsion drill the pupil's answer sheet was returﬁed to h{m
with the incorrect responses checked. The pupil was then reqﬁired to rework
his answers until they were all correct.

PROCEDURLS

As described easliur, each reader was divided into éour parts. Before a
pupil read from each part he was given an npportunity to skim through al! the‘m\
stories in that group. _He then told the teacher the order which he prefer-ed B
to read the storiés. The reason for ordering the stories on the basis of pr;~
ferencg was because during parts of the study pupf‘s could skip some §{6ries
if their performance surpassed a certain leveF. |f some of their more preferred
stories appeared at the end of a section, a pupil might want to read those
storics and would,‘therefore, either hold back his efforté to avoid skipping,
or‘wou!d'be disappointed if he did skip.

Throughout this study the studeitts read 500 words orally each day. The
only e%ceptions to this were those instances where the last segment of the
story was tless thén 507 words. As was explained earlier, if this segment ~as
less than 225 words, it was added to a 500~-word segmeﬁt; if more than 225, that
amouit constiluted the assignment fur that day. ’
The poral reading sessions were conducted in a small room off the main

classroom. As tte child read, it he mispronounced or was unable _to pronounce

a word, he was told that word. During the aral reading SuSSiué; the teacher




counted each corrcct and incorrect response. (ncorrect responses consisted of

. . . . . . = 7 .
substitutions, omissions, additions, and hesitations of longer than four ¢zc-
, AN

o

onds.‘ Throughout the study the children were intermittﬁntly praised for fluent

A3

and accurate reading. . .

When the oral regding session wasg, conmleted the student was given a sheet
- 3

of ccmprehension 'questions and asked to go to h1s desk and compie§% the as§|gn-

ment. - A student :ould ask for help in reading the comprehenslon questions, ‘but’

.

i ‘
he could not refergto hts reader tn assist in answertng the questions. The /

answers tc the comprehens:on questlons were checked by the teacher and the pu-

%

pal was informed which ones he had incorrectly answeréd. =~ - .

.

Data were kept pertaining to oral correct and Incorrect rates and percent-

o

age of correctly answered comprehension questions. In oral reading, the Qate
repcorced here were from the first two minutes, nnt }rom the time requifee to
complete the total F00-word seément. The correct and incorrect rate data Qere
obtained by dividing the number of correct responses by two, and the number of
incorrect responses by two. In order to calculate the corrcct percentage for
aqswering comprehension questions, the number assigned was divided by the num-
berfcorrect!y answered., and multiplied by 160, The pupils who aiiswered quec-

tiuns from books one through three were assigned 30 questions each day, whereas

the pupils who read from books four through six received 20 questions daily.
‘ Y

§§§elinel
This condition ran for seven days. The circumstances described above pre-
7 [0
vail. 1. o additional feedback, instruction, or reinforcement techniques were

scheduled. At the end of this co .iition the 25% lwprcvenont scores were cal-

culated.
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) Skip and Drill K , . !
. { B ) .
M Throughout this condition, which ran am abﬁrage of 20 days, contingent
P . . . Ry

L .
skipping and drilling were érﬁizggd. As explained earlier, if, on the same day,

%

. a pupil's three scores were equal“to or better than the desired scores, he COUIq
skip the remaining.sfgries from a‘guarter of gfbook., »} : -
. s 1f a pupil went seven ddys .without skipping, drili procedures were insti-‘ e
* ) : _tutéd. °He received drill, hg&eveg, on on}y those a;pects oé reading that ware
, T‘ beéowﬁthe desired scores. A studeni.coulé receive B;lli on any one cbmponént,
; any two, or for all three. The various‘tyb%% of dril] weré schedulgd shoftly
. after the reading session. Orill pro;eéures were 'in éffect only until a pupil
‘: 3 . skipped é,section.‘ When a pupil skipped, another seven daés had to elapse be-
; o fore drill was/again scheduled.
_gaselisez
- * Skipping andydrilling were pat arranged throuchout this‘coqdi:ion: The
. circumstances were identical to those in effect throughout Baseline‘. "
: D A
. ( R/ESULTS , :
y .

-——

-1
‘e
- Baséﬁsne'

-

T7h~qgha;$a(his condition the average oral correct and incorrect rates

were 50.7 ond 3.1 wpm. The average comprehension score was 6§i92. The ranges
of these rates were froﬁ‘39.0 to (5.3 wpm, from 2.1 to 3.9 wpm, and from 55.2
to 78.3%. iiad tHe skipping provision be&h in effect during this phase, there
would have bee. zn average of .)2 skips per day (total skips divided by total

2t days of pupils in the conditicn). Table 1 is included to show the average

oral correct and incorrect rates and average correct comprehension percentagcs

~

LD




¢

Y

Skip and Orill
During this condition the average and range of the correct and incorrect
otal reading scores were 60.0 wpm (ranae from 47.7 to 72.9 wpm) and 2.9 wpm

(range from 1.7 to 4.0 wpm). When these data were compared to the baseline
4 \ h
N
sc?res it was apparent that the correct rates for all students improved and

~ ’ N
the incorrect rates for four students improved. The mean correct rate improve-

L

. ment was 9.3 wpm (range from 2.4 to 15.3 wpm), and the mean incorrect rate im-

provement was .2 wpm (range frcn +.5 ta ~.9 wpm) .
A3
Heanwhile, the average comprehension score during this phase was 77.8%

(range from 63.4 to 84.9%). Ti.z comprehension scores of all the pupils improved

throughout this condition. ,The average improvement was 11.9% {range from 5.7 to

]

16.1%). °
Throughout this condition 33 skips were made, an average of?.thper day.
'The studen®s spent an average of 4.7 days per section before sﬁippﬁng (range
from 2.2 to 12); 42 % of the skips occurrea on the first?day‘of a sectteg. On

the average, when drill was instituted, 2.6 days e)apsed before a pupil skipped.

3

Baselinqﬁ

When- the skip and drill intervention was. removed, the performance of the

-~

épupils genera'ly maintained. In some_instances performance actuél]y improved,
# Throughnut this condition the®average oral correct rate vJs 62.2 wpm with

a range of 54.3 to 79.3 wpm. The cverage i1ncorrect rate<and range were 2.7 wpm,
r»*

from 2.1 to 3.3 wpm. When these data were compared to the intervention phace,

hl
[

=
»-vh
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\

igkwaS'apparent thatithe correct ?aiqs of four students improved and the incer-

rect rates of four studenf§~improved.' T

The average compréhensign percentage and rangé scores during this phése

were 80.2%, from 71.0 t§(89.7%. When these data were compared to those of , the

-

preceding phase, it was noted that five students improved. ,Had the skipping
provision been in effect during this condition the pumhs: of skips per day would

have been .16. -

B .
< » '

.Figure 1 is included to show the daily oral Feading and’ébmprehension'aata

-

from one pupil. .All'three éspects of this pupil’s performance were influenced

, . . p
by the skipping and drilling interventions. ’ N \\
‘ insert Figure 1 About Here 2
.
DiIscussion v

" The data fndicated that the intervention-~skipping and drilling--was 2ffec- "
tive for all the pupils in this study. From these data, however, we were unable
to determine :thether skipping or drilling, or the combination of the techniques,

r

qugrespon;ih!e for the’ggins. .
\There is some possibility that the drill procedure alone could have been
largely responsible for the improvéments. Although our drill procedures were
neitiler new nor different, they were related directly to specific reading prob-
lems a;d were contingently arranged. lf,'afFer seven days, for example, a pu-
pil's correct rate was not fa;t enough, ée.received a correct rate drill, Simi-
’ o

lartly, if his oral incorrect rates were tco high or his comprehension percentages

were tco low, he received drill for those features. It has been our experience

.

[P
8
e
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that when.§lmple instructional techniques are designed for specific problems and
contingently. arranged, improvement Is Immediate and slgni%!cant.

Another Eossible exélanation for the improvement of‘séme pupils could be
the threat of drill. For some students, drill could have been perceived as a
punishing event, hence they sought to avoid it. - ’

it is also possible that the improvement of the pupils was due mostly to
the skipping feature. The pupils in‘this study were, at the beginning of the

year, reading from one to three years below grade level. All of them knew the

_level at which they were assigned and the level at which they shouid be reading

(in spite off the coding systems used by various reading se}ies). They_alsq knew
that most of their friends were reading from more advénced books than they were.
It }s quite possible, then, that being able to skip through books and approach
or Eeach grade level was very reinforcing for these boys.

During the next two academic quarters we conducted studles designed to sort
out some of the spe;jfic effects of skipping and drilling. In the winter quar=
ter we formed three ''groups’ of subjects. Following a baseline phasé, three
students were assigned to a skip-and-drill condition, just like thé one in the
experiment just describea. Meanwhile, two students, following a baseline, were
placed in a drill-only condition; and two other students were é]aced in a skip-
only condition.

When these results were analyzed in rega:d to correct rate, it was revealed
that the skip-and-drill and the skip-only groups gained more than the drill-only
group. Both groups éained, on the average, 7.8 wpm. When incorrect rate im-
provement was studied, the skip-and-drill and skip-only groups faired the best.

Average incorrect rates for both groups were lowered .1 wpm. When comprehension

improvement was analyzed, the drill-only group showed the most improvement. The

L

A
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average gain for that group wa=z 3.6%

Puring the spring quarter, two studen;s who had been in the skip-and-drill
condition during tLe winter quarter, continﬁgd in this condition. When these
students' performances at the end of tihe spring quarter were compare% to their
efforts during the winter quarter, it was found\\hat both their corréct rates
increased (2.9 and 3.9}wpm),'1%e incorrect rate of ‘one boy increased\tkl wpm) ,
while for ‘the other it decreased (.6 wpm). Both bojé\l comprehension scores in-
creased {(10.6 and 1.2%).

Although we ran these two additional studies we were\still unable to make
definitive statements as to the relative merits of the éwo procedures since too
few subjects were involved. However, the opportunity to skip, of itself, did
appear to be reinforcing. {in the major stgd§ we described, the drill précedures
were never used for some students. .In fact, 70% of all skips occurred-without
the necessity of drilling.

Throughout the year every student improved in eQery respect. The average
correct rate gain was 32:9 wpm from beginning to end of the year. The average
incorrect rate improvement was‘3.3 wpm; ahd the average percentage comprehension
score gain was 18%. In addition, all the pupils were reading at grade level at
the end of the year. They hac, throughout the year, gained an average of 1.9
qgrade levels (range from 1.0 to 2.5). Furthermore, the students attained grade
level in an average of 15.7 weeks. Teachers of reading should be encouraged by
the %act that in spite of the short amount of time devoted tc reading (average
25 minutes per student per day), all the s:udents improved.

This procedure for teaching reading has several otﬁer features which should

be considered by teachers. First, the idea of having pupils read about 500 wcrds

"each day and answer several comprehension questions should be considered. By so
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doing, the teacher can measure progress in two important elements of reading.\

A second ma%ter for teachers to consider peéta!ns to the interventions that
were used. In this study, nelther expensive nor time-consuming aching tech-
niques: or reinforcemen; systems were used. The drill procedures were very common;
teachers have used those same techniques far years. The manner in whizh the
drill procedures were used lg this study was, however, somewhat uniéue. Dritl
was not scheduled ever9 day, it was arranged only if a pdpllis performance fell
below a certain level. “ b

‘As to the reinforcement technique, only a skipping provision was arranged.
The teacher did not resort to an elaborate motivational system such as a token
economy that could have required additional costs or personnel.

A third, and perﬁaps the most important feature of this study for teachers
to consider was the manner in which pupils were advanced from one part of a book
to another. in this study a student skipped from one quarter of a book to an-
othe} only if his oral reading and comprehension scores were adequate. This
same approach could be used for advancing pupils from cne story to the next (if
skipping is not desired), or from cne reade; to another. The significance of
the dpproach is that advancement from one level to another is based on pupit
performance, not on time, of that others in the group have passed, or other
irrelevant factors. The method for advancement described here and the method

used for placing students that was referred to should be seriously considered

by teachers who want to individualfze reading 1 "struction.

v
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FIGURE CAPTIONS
‘! _, \\\
Figure 1. The top graph shows the §Bily correct and incorrect oral reading

L 8,
rates for MF throughout the three phases of the study. The bottom graph

shows his daily comprehension scores. The average rates and scores for

3 - -

the three conditions are included. The reason some data plots are not

»

connc-*ed is that data were not obtainea on some days f{weekends, absences,

field trips). .
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Tablie |

- Fall Quarter
X Correct wpm, Incorrect wpm & % Comprehension

g

Pupils BaseI Skip & Drill Bas_e2
MF cle 45.2/3.9 59.7/3.0 58.0/3.
4 .63.4 74.9 ‘ 79.7

TG cle 5y.3/3.9 61.7/4.0 65.8/2.
3 55.2 63.4 7h.5

DH cle 65.8/2.3 72.9/2.8 v 79.8/2.
4 64.8 79.2 71.0

DP cle bt g9/2.1 60.2/1.7 59.1/2.
b4 71.4 84.3 86.4

MS cle 39.0/3.8 47.7/3.1 54.3/7.
3 78.3 84.0 89.7

1

TS cle 53.0/2.7 58.8/3.1 58.1/2.
% 59.5 74.9 76.0

BW cle h7.7/2.9 58.8/2.3 . 60.6/2.
3 68.8 - 84.9. 84.0

% cle 50.7/7.1 60.0/2.9 62.2/2.

P . 65.9 77.8 80.2

®s »
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The Differential Effects of Reinforcement Contingencies an
Computational Arithmetic Performance
by

Deborah Deuts/c_h'Sm'rthand Thomas C. Lovitt

Abstract

The experimenters conducting this research investigated the differen-
tial effects of reinforcement contingencies in two different computational
arithmetic situations--acquisition and proficiency. 3even, eight to eleven
year old boys, participated as subjects.

Two experiments comprised the research. In ExperimentI, the
boys were presented with arithmetic problems which they could not
compute accurately. Their baseline scores were all 0%. Contingent
toy models were used unsuccessfully as the first intervention; their
scores remained 0%.

In Experiment II, two types of reinforcement contingencies were
applicd--contingent-freetime and contingent-toy-models. During this
experiment the boys' computational speed or proficiency needed improve-
ment; in this instarnce the reinforcement contingencies were influential.
The median improvement in their correcct rate scores was 19% for both
interventions.

This research demonstrates the importance of careful diagnosis
of children's academic deficiencies. Once children's specific educational
levels are determined, interventions must be selected which aim at specific
types of performance. It is possibl. that many arithmetic interventions
are effective with only certain types of perfc;rmance. For example, in
this research although reinfor-em.nt contingencies increased the children's
computational proficicncy, they were not effective in the acquisition
- situation.




The Differential Effects of Reinforcement Cuntingencies
on Computational Arithmetic Performance
;

by

Deborzh Deutsch Smith and Thomas C. Lovitt
FExperimenial gducation Unit
Child Development and Mental Retardation Center
University of Washiu.gton

Reinforcement contingencies were introduced to classroom settings
over 10 years ago (Staats, Staats, Schutz & Wolf, 1962; and Zimmerman
& Zimmerman, 1962). Through the years these procedures have beer.
refined for application with a variety of classroom activities. The use
and frequent overuse of reinforcement co1. ‘ingencies ‘1as been well do-umented
(Axzlrod, 1971; Kazdin & Bootzin, 1972; Lipe & Jung, 1971; O'Leary
& Drabman, 1971; and Stainback, Payne, Stainback & Payne, 1973).
Although reinforcement contingencies have been applied to many different
¢ituations, little academic research has been conducted to vzrify the
general use of those procedures for academic subjects like arithmetic,
spelling, and readin;. Occasionally, one nhears ardent claims ‘hat if
teachersa use reinforcement contingencies all vcducational problems will
be solved; undesirable behaviors will dis.ppear and krowledge of
acawemic subject matters will increase at record paces. Since some
teachers have an affinity for applying contingencies, it is important
to determine whether those procedures are appropria.e in all teaching
situations.

Research conducted in nonacademic areas indicates that reinforcement
contingencics are not always influential. Ayllon and Azrin (1964), for
instance, found that when mental patients' initial performance level
of picking up ~ppropriate cating utensils v'2s nearly 0%, the application
of reinforcement . ontingencies was not effec.ive, When instructions
were added th~ cesired behavior increased immediately. Reinforcement
contingencies we:e then used successfully to maintain the patients’
ability to picl up the 7 -propriate cutlery and eat in a socially acceptable
r1anner. Apparently the iritial reinforcement contingencies w.ere not
effective because the desired bchavior did not occur and therefore cculd
nct be reinforced.,

b

-

In another study, Hopkins (1968) found reinforcement contingencies
to be 1nitially ineffect:ve. In this case, an institutionalized boy did not

1This research was supported in part by a National L .stitute o1 Re_earch
grart. (Grant #OEG~0~70-3916 [607], Project #572247) T
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smile. Whk-n candy rei..qorcement was initially scheduled, his smiling

did nut increase. Instructions hadt be employ. 4 to increas. the boy's
smiling above a zero level. Since the desired behavior was not in his
repertoire at the beginning of the stucd;, the reinforcement did not alter

his behavior, Once he acquired the bel.avior, however, the frcjuence

of the boy's smiling was effectively increased when the candy reinforcement
was rescheduled.

In botih of these studies reinforcement contingencies were not
initially influential because the desired behaviors were not in the reper-
toires of the subjects. In both cases, the desired behaviors had to be
acquired before reinforcemsnt contingencies were effective. Reinforcement
contingencius served to increase and maintain satisfactory levels of
_erformance.

When teaching academic subjects, a comparable instance occur's.
In fact, classroom teachers a:e faced with three distinctly difierent
situations: . quisition, proficiency and mai:ienance. Tl.e acquisition
situation occurs when the desired behavior is not in the repertoire of
the child; the child does not know how te perform the desired task.
For instance, he cannot correctly solve a :ype of arithmetic problem.
In the proficiency situation, the individual posses-es the ability o accurately
complete the task, but is unsure of the process and, therefore, is too
slow at perfoerming the task. In this case, a chilc's percentage scores -
indicate that he knows the substract’ n facts, but his correct rate scores o
indicate that he does not know the cuactraction facts well enough to solve
them quickly. Cnce a child has acquired a new skill and has | ‘come
proficient in his performance of that skill, the tracher mus* insure that
the student maintains this lev.i of proficiency.

The purpose of this research was to determine whether reinfcsce-
ment contingencies are cffectite in t» of these three academic situations--
acquisition and proficiency. Two experiments were conducted. In the
first, reinforcement contingencies were scheduled when th« ~hildren
needed to acquire computational arithmet.- skills. In the second experiment,
reinforcement contingencies were appiied when the children's computational
proficiency needed impruvement. Although the interveations 1sed (a
the second experiment aimed at increasing prei.ciency, a maintenance
condition was conducted to deiermine whether the children retained &
their improved performance levels. l




General Me . hodology

In computational arithmetic there are many different types of pro-
blems; each requires the ablht" to use a slightly different set »f rules.
Before a child can become protficient at a computa* >nal task he must know
the process involved in solv 'ng specific types of arithmatic prob:=ms.
Merely memorizing wtn2 acdition facts, for example, does not guarantee the
correct solution to all problems whi .h require addition. There are some
general process rules (such. 5 ca.rying) whlch musf be followed to solve
all the variations of .ddition problems

If childr *n compute arithmetic problems tco slowly, they do not
complete their work os fast as their classmates. As arithmetic assignments
become more compl.k, the se children often work even slower and complete
fewer problems. Frequently the reason fer these children's computationa
diffici:' y is their lack of pro.iciency in using the basic facts which are
the rudiments of larger problems. ‘

In the first exreriment the children were pi'esented with arithmetic
problems which required process rule suc.. as borrowing or carrying.
They coald not a:curately compute thece paoblems. In that case the children
needed to acquire new arithmetic skills In the second exper ment,
the children were preseated with aritimetic-fact problems which they .
could compute accurately, sut they dig“so ton slowly. In both experiments
reinforcement contingencies were used as the interventions. -

Subjects

Seven learning disabled boys, who ranged in age from eight to
eleven years participated in this research. Three of the boys werc
involved in Experiment T; all the boys participated in Experiment II.
They were referred from one local school district to the Experjimental
Education Unit (EEU) for one academic year because of‘general academic
deficiencies.

Setting

This research was conducted in the Research Classroom at the
EEU of the Child Development and . iental Retardation.Center at the University
of Washington:.  The primary pu‘ pose of this classroom is the investigation
of the efficacy of various curricETﬁ‘ materials and teaching techniques.

‘>/'




f{eliablli_tx
Reliability measures were obtained on timings, procedures, scoring,
and graphing the data. Reliability scores were better than 99% on all

measures.

Material Construction_

A
Twe types of arithmet.:: problems were selected for each child.

Experiment I included problems which the child needed to .=arn how

to compute. In order for those problems to be included n {ne experir.z:nt,
the child had to score 0% on the prob'ems for threc cc.isecutive school
days. i
Problems ured in Experiment il were those which the child knew
how 10 compute, but h= was not pro..:;ient'in arriving at the solutions.
The criterion for selecting these problems was that tae child's correct
rate not exceed that of two-thirds of his peer group attendirg public
schocl. Those rates were obtzined by.the authors before this research
‘was conducted. -

Once specific arithmetic problems were selected for eacn child,
daily arithmetic pages were constructed. The procedures for constructing
the pages were constant regardless of the problem type use  If, for
example, in Experiment I a child needed to learr. to solve subtraction
problems which required borrowing fron. a z:ro in the units coelumn

;890

{\_-_1_2['] , cnly prowlems of that tvpe were used for his daily arithmetic
sheels. Through the use of a table of random numbers, five arithmetic
pacf,és\ were constructed for each proclem type. No problem was use
more than onze. The child received a diffurent version of his urithmetic
pages each day of thé week.

irn Experiment II, arithmetic-fact problems "vere used. Since the
number of fact protlems available is smaller ti.an that available for more
complex arithmetic problems, the format for constructing .nese arithmetic
pages varied slightly. For iristance, if addition-fact'problems which
have one digit in voth addends and two digits in the sum were used
/ 9 .
\f_ﬂ,) . all prohlems of that type were identified. A table of random

numbers was used tc arrange the problems on the arithmetic sheets.
Five difiecent sheets were censtructed for these problems. Since -,

-~

there & - ounly 45 problems in this class, all problems were use more ™~

v

than once.




Design

Every study irn both experiments followed an ABA design. Criteria
for change of condition, hqwever, differed for the .wo experiments.
In Experiment I, the Baseline Condition lasted three days; all the scores
during that condition had to be 0%. Th. intervention condition lasied '
at least seven data days and was to be concluded when the last three
scores for that condition were 100%. The intention was to follow with
a Maintenance Condition. That condition vras also to run at least seven
data days and to be concluded when the last three scores were 100%.

During Experiment II the children's correct rates, rather than
percent correct scores, were used as the basis for changing conditions.
£ach condition during these studies ran at least seven data days and
wa< concluded when the last four scores were either decelerating or
accelerating at a median slope not greater than X1.2.2

General Procedures

Each day the children were required to work on a set of arithmetic
pages. They received a different variction of the pages cack day of
the week. The children were allowed to work on the Experimen* I page
for two minutes and the Experimcat II page for one minute. After the
children put their names and the date at the top of the pages, the experimenter
said, "Ready, start working." At the end of the allotted time, the experimenter
said, "Pencils down." .No otaer instructions were given. No feedback
was provided the children regarding their performance during any of
the research.

Alter the children computed the problems for the allotted time,
the experimenter collected the sheets. She then corrected the pages,
calcu’ated Fercentage and correct and errcr rate scores, entered these
on data sheets, and plotted the data. Partially completed and skipped
pt dblems were not counted as either cocrecc or incorrect.

7A median slope 