DOCOMENT RESUME

" ED 129 818 pPS 008 789
TITL®E Kansas Center for Research in Early Cchildhood
Education Annual Report, FY 1972. Vol. IX of II.
- INSTITUTION Kansas Univ., Lawrence. Kansas Center for Research in

'SPONS AGENCY

Early Childhood Education.
National Coordination Center for Early Childhood
Fducatior, St. Ann, Mo.; National Inst. of Education

(DHEW), Washington, D.C.

PUB DATE Dec 72
CONTRACT OEC-0-~70-4152-607; 0OEC-3-7-070706-3118
NOTE 351p.: Filmed from best available copy; 4 pages of

original docum=nt are copyrighted and therefore not
available. They are not included in the pagination;
For Vol. I, see PS 008 788; For Annual Report, FY
1973, see PS 078 787 !

MF-3$0.83 HC-$19.41 Plus Postage.

Abstraction Tests; *Abstract Reasoning; *Early
Childhood Education; Elementary Tducation; Elementary
School Students; Oral Reading; *Paraprofessional
School Personnel; Performance; Preschool Children;
Preschool Education; Programed Instruction; Reading
Comprehensicn; Reading Haterials; *Reading Readiness;
Reading Skills; *Remedial Reading Programs;
*Research; Response Mode; Stimulus Behavior;
Supervisory Methods; Tests; *Tutors; Verbal Ability;
Visual Discrimination

CEMEEL; Central Midwestern Regional Educational
Laboratory; Mirror Image

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT
This volume includes reports of two research projects

of the Kansas Center for Research in Farly Childhood Education. The
first project, entitled Individual Analysis of Reading Prerequisites
and Curriculum Content, is represented by two studies: (1) A Study of
a Pretraining Program and Its Effect on a Subsequent Program for a
Left-Right Discrimination, and (2) Three-Dimensional Programming of
Simple and Complex Relational Abstractions. The second project,
entitled Studies of Instructional Methods and Techniques in Remedial
Readipg, includes studies on (1) Supervising
Paraprofessionals--Performance Related Feedback, {2) Remedial
Reading: A Program Conducted in an Elementary School Utilizing
Paraprofessional Tutors, (3) Paraprofessionals Tutoring Reading, (4)
The Juniper Gardens Reading Program, and (5) The Juniper Gardens
Manual for Establishing and Maintaining a Remedial Reading Program.

(BF)

Documen.ts acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes every ,
effox:t to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered and this affects the
quahty. of the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Service (EDRS).
EDRIS is Zlot responsible for the quality of the original document. Reproductions supplied by EDRS are the best that can be made from

Q inal. ‘ ’




)
NATIONAL I3t rw = =
EDUCATION

Tris DUOCUMENT nas BEEN REPRO-
DUCED EFXACTLY Ay RECEIVED FROAL
IwE PERSON OR ORGANIZATION QORIGIN-
ATING 1T POINTH OF VIEW OR QPINIONS
41aTED DO NO? NECESSARILY REFRE-
SENT OF FACIAL NAHONAL!NSYITUIE OF
EQUCATION POSITION OR POLICY

= :
’i UNIVERSITY OF KANSAS
‘ NATIONAL COORDINATION CENTER

v FY 1972
~ ANRUAL REPORT

¥
; VoL, 11 oF 11

KANSAS CENTER FOR RESEARCH
IN EARLY CHILDHOOD EDUCATION

2




FY 1972

Annual Report

THE KANSAS CENTER

FOR RESEARCH IN EARLY CHILDHOOD EDUCATION

Lepartment cf Human Development

University of Kansas

John C. Wright

Director

Volume I1I



TABLL GF COCNTENTS
Volume II of I1I

Project 3BOKOS5 Individual Analysis of Reading
Prerequisites and Curriculum
Content

Project 4BOKO8 Studies of Instructional Methods
and Techniques in Remedial
- Reading

Etzel -
LeBlanc

Wolf -
Christopherson

v



Project 1HOKO4

Project 1HOKO1l
Project 3HOKO3

Project 4BOKO6

Project 1HOK10

TABLE CF CONTENTS

Volume I of II

Individual Differences in Newborn
and Young Infants

Development of Social Competence
Attention and Cognitive Styles

The Development of Generative
Language in Retarded Children

Infant Day Care Research

(X

Horowitz

Rosenfeld
Wright

Sherman -

Risley

-




NOTE:

Prepared under The auspices of CEMREL, !nc., a private nonprofit
corporation supported in part as an educational laboratory by
funds from the National Institute of Education, Department of
Hea!th, Education, and Weifare. The.opinions expressed in this
publication do not necessarily refiect the position or policy

of the National !nstitute of Education, and no official endorse-

ment should be inferred.

e



Project:

Project Code #:

Principail Investigators:

Contents of this report:

December, 1972

Individual Analysis of Reading
Frerecuisites and Curriculum Content

3BOKO5

Barbara C. Cizel
Judith LeBlanc

KO5-5 Program Feport

K05-6 A Siudy of a2 Pretraining Mrogram
and 113 Effect on z Subseguent
Progrem for a Left-Right
Discrimination

KO5-7 Three Dimensicnal Programming
of Simpie and Complex Relaiional
Abstractions

IZ.



KANSAS CEMTER FOR RESEARCH N EARLY CHILDHOOD EDUCAT!ION

Projecct Code #3BOKOS
Principal Investigators:

Barbara C. Etzel
Judith LeBlanc

PROGRAM REPORT

The final report for Project Code No. 3BOKO5-6 concerning the
programming of academic behaviors in non-reading children is in progress.
This report will be bound and sent separately from this Annual Report

when it is available.



A STUDY OF A PRETRAINING PROGRAM AND ITS EFFECT ON A
SUBSEQUENT PROGRAM FOR A LEFT-RIGHT DISCRIMINATION]

by
Barbara C. Etzel and Nancy W. Bybel

KANSAS CENTER FOR RESEARCH IN EARLY CHILDHOOD EDUCATION
Final Progress Report

December, 1972

Program 2
Component D
Project 3BOKO05-1

Distribution or quotation of
any portion of this paner
must be with the permission
“of the Authors.




O

ERIC

Aruitoxt provided by Eic:

INTRODUUTION
The discerimination of o variety of paired mirror image stinuli has

been studiced by experimental psychologists for some time.  Infrahuman
"

animals, preschool children, retarded children and normal and abnormal

adults have all been subjects,  Interest in using mirror image stimuli
s

with these different subject groups has resulted Lrom a wvide variety of

different rescarch questions being asked concerning discrimination pro-

For example, Jeffrey (1958) obéurVud that many four-ycar-olds did
not casily acquire a left-right oriented (mirror imape) discrimination
between tvo simple stimuli. By adding a motor response to the child's
repevtoire prior to the final criterion responsc, he was able to signi-
ficantly increase the proportion of childrcn'that acquired the discrim—l
ination. The use of this procaedurc by Jeffrey was a2 result of his

La

interest in the arca of mediational theory of human conceptual develop-

nenty in this casce medinted discrimination.

Bijou (1968) also used mirror image stimuli in a study that inves-
. 4

tigated fading and stimulus shaping procedures to achieve near errorless
discrimination acquisition, Hjé interest was in investigating program-
ing procedures that would result in vcr; few or no crrors during the
acquisition of a difficult discrimination.- |

Although both of the ahove eiperinmenters used mirvor image stimuli
in their studies, ncither was p;imarily interested in tﬁc stuﬁy of the

stimuli per se. Rather, it would appcar that both used the stimuli

because they tend to produce high error rates in preschool and retarded

‘children. Subjects tend to respond to the mirror image match as fre-

quently as to the direct (same) match of a sample stimulus.

10
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A Mgeod" tent of a teaching procedure would then be to observe how
succousful Lt was In reducing these miveor dmapge matebes,  Thus, observe
ing how subjects acquive a difficule discerimination under different
training conditions may sepavate mediocre from highly successful prace=
durvs,

.

Both the KRijou and Jeffrey studics represent two arcas of child
development that have been of interest to vxpuriménlorn for some years,
In soveral stwdies vhere a verbal or wmotor (.;_:uch as in the Jelfrey
study) response was added to a c:lm:i'n. that culminated in the final cri-
werion response, the u(:quilﬁ'sjyion or reeall of a discrimination was
facilitated (Hapen and Ringsley, 1968; Lovitt and Curtiss, 1968; Veir
and Stevenson, 1959).  Another scries of studies has also investipated
the adventages of adding a verbal responsce to the subject's repertoire,
However, instead of requiring jt during the learning process, as in the

. LAl
studics previously meutioned, it is trained separately and before the

training on a final discriminstion or transfer tuskthdntof} 1955,
Norcross and Spiker, 1962; Shepard, 1956).

A nmore recent serics of investigations on teaching procedurcs usecd
in errorless stimulus control ;tudics have begun to suggest that a tech=
nology may be developed whereby precise control of responding is possible
through the Arrangoment of stimuli. Bijou (1968), Sidman and Stoddard
¢(1967), Moore and GColdiamond (1964), and Touchette (1968) have demon-
strutcé that fading, superimpoﬁition and stimulus shapiﬁg procedures
applied to stimuli in the child's learning environment will facilitate
the acquisition process.

The studies that have used programing or errorless stimulus control

procedures have been by scientists who usually accept the more empirical,

11
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operaunt or behavioval approach to the stady of poyehological questions,
They would not aseribe Lo the propositlon that errors are neeessary

(i.ev, the subject mast respond to the 8=) dn order for acyuigsition to
"

oCTur.

The psychulopists who have studicd the effects of verbal pretrain-

L4

ing, or the effects of added noter or vorbal respenses during the acqui=-

:

gition process are usually more theoretical dn their ovieatation. With

"

the belp of dntervending variables they attenpt to explain 5-R acquisi-
tien through inhibition (the rcsnltﬂof no reward when $- is rcspondgd
to) aad other processes. |, .

The thuorctjcu; (or lack of it) approach to the study of learning
by these two groups results in rather different procedures being inves-

tipgetod wiwen acquisition ds under consideration. In genceral, there has

been no serics ol studics publiched whereby both procedures have been
et .

combined to aid in the acquisition of conceptual problens. "Programers"

often thiﬁk in terms of lengthy series of prograas, each independent,
yet building upon onc another to uccomplisﬁ some desived criterion be-
havior. Trial and error psychologists on the other hand tend to dsc
simple, little training procedures that cut down to some extent the
lengthy trial and error process uﬁunlly needed to obtain acquisition.

The present study is an outgrowth of an investigation (Werner, 1971)
. .
that resulted in a program for teaching a lower case b - d discrimina-
»

.
.

tion to preschool children. This is a very difficult discrimination Lo

learn for this age subject and furthermore is an example of the mirror
image problem if the d is present as a posgsible match when b is the
sample stimulus in a match-to-sample format (and vice versa).

-

Werner's program was most successful when she added 2 verbal

12
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response (in a chain of responding) before the final criterion response

of pointing to two stimuli (ex. the sample 'b' and the match 'b') vhen

one of the other matches was a 'd'. The program utilized a variety of
fading and stimulus shaping procedures. Although the progr;m was
fairly successful for a random greup of children chosen for sﬁudy, there
were sLill some difficulties when the verbal label was being taught dur-
ing the program. Attending to the "rule-of-thumb" of not teaching twe
things at oace when programiﬁg, it was decided that a pretraining pro-
gram could be developed that taughtuthc verbal response to the child
prior to the b and d programs.

The prezsent study was therefore primarily concerned with investi-

gating procedures that would teach a difficult mirror image discrimina-

tion to proeschoolers. Of interest also was the study of the effcct of

a program:

**

e¢d pretraining procedure. The procedures involved a verbal

response to be acquired prior to the acquisition of a visual discrimi-

nation., Variations of these two acquisition processes werc also carried
fen

out and compared.
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METHOD

Subicéts

Eightcen children who ranged in age from 3+¥rs 3-months to 6-yrs

6-months were identified through pretests to be responding at chance
level on a b-d (lower casc) match-to~sample discrimination problem.
£

They attended the Edna A. Hill Child Development Preschool Laboratories
in the Departaent of Huiman Development at cthe Uniéersity of. Kansas. The
study was conducted in an cxﬁerimcntal room near the preschéol class-
rooms. The daily sessions lasted bétwecn five and thirtcen minutes and
yhc total experinment for any one child took 17 days. After receiving
two days of pretests, the subjects were placed in four groups on the
basis of their pretest scores, thcir ages, and sex. The four groups

were arranged so that cach group's mean or ratio was as similar as pos-

sible to the other three groups. The mean ages; the distribution of the
tal

male/female ratios; and the average of the two pretests for each of the

four groups are found in Table 1.

Insert Table 1 About Here

The four groups studied in this design wcfe created from what oc—
éurred during both the preliminary labeling (story) program and the
subsequent b ana d programs. Two of the grgnps.ﬁad only to sit (and

\

hopefully "listen') while the story was read to them. The other two

groups had to point upon the experimenter's request to cach one of the

_stimuli (characters in the story) about whom the story was being read.

One of these two groups also had the additional requirement of emitting

a verbal refrain prior to pointing that included the names of the

14



characters in the story. The subjects were also divided into two groups
accordigg to what was arranged for them on the b and d programs which
followed the story. One group (required verbalization) was required to
label either the b or the d (depcnding‘on which was Bcing pfbgrammed at
the moment) when the pointing response was also made to the sample or
match stimulus. The other group did not label the’stimgli, and sinply

i L4
pointed to the sample and matches. The effects of these various condi-

tions were analyzed by comparing pre-post and probe tests across

&

acquisition for the following four groups:

Story Propram . b and d program
1. verbal refrain required verbalization
2. sit required verbalization
.. 3. sit no-reqguired verbalization
4. point . no-required verbalization

. Ll
The seguence of cvents for each of the four groups across all tests and

ywrograms is summarized in Table I1I.
=4

Both group (trend analysis) and individual analyses (subject curves)
were poesible from the data duc to the use of repeated probes: (same as
pre and posttests) during the acquisition process. .Subject performance

during programs was also collected and graphced by group and individual

*
means.

Apparatus

A TMT GROLIER Min/Max 11 teaching machine which the subjects wvere

trained to operate themselves was used for all sessions except when the

story was read. The machine was altered so the window through which the
~
15
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stimuli were displayed was increased by one inch vertically. The ma-
chine was placed to the left of the experimenter and directly in front

of the child on a small table.

_Haterials

Pretest - Probes - Posttest

s

All tests consisted of 12 items that required a lower casc b and d

! .

discrimination. Each item was presented in a match-to-sample format.
The letters werc typed.in primary type size. Six b's and six d's vere
presented as samples and randomly d!eributcd”acroSs trizls. When the
corract match was a b, one,of the two distractors was a d and vice versa.
The other letters uscd as distractors were p, g, i, e, and c¢. The posi~-
tion of the correct choicc was varied so each Hérixontal position was
correct an equal number of times. - The pre-post and probe tests had two
formats. One was simply .. =everse order of item presentation of the

. "\
other. The two furms were used to avoid any subjcct memorizing a pat-
tern of corrcct responses. 'Ono of the forms of the test is included in
Appendix A.
Story Program:
Story program {(verbal reffain group)

Subjects were introduced to two refrains, each being associated
with a particular character 'in the story. When.thc experimenter read
dbout a chavacter, the subjects were rcquired to verbalize éhe refrain "~
at a specificed time while point}ng to the character.

The pages on which the characters appcared (always one per page)
wcre.randomiécdbso that éne character did not always éppear on the same
side of a page. ‘Also thé page on thch the subject was first required

to look was not always on the left. This procedure was implemented so

16
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that the subject might tend to look at the characters on both the left
and the ryight pages before a pointing response was made.

Incorrect pointing responses to a character were corrected. The
-

correction procedure involved telling the subject which one was correct

by saying, "This is the one.'" A 90% criterion for receiving the toy was

-

used each day.

i 4

Story program (point-no-refrain.group)
ion for reinforcement as the vcrbalﬂrefrain group. However, they were
not required to emit the verbal refréin which was read to them; they
were only regquired to point.
Story program (sit group)

These subjects were told to sit quictlylin'the chair while the
story was rcéd. They wene not required to emit the verbal refrain or

. "

point while looking at the pictures. They were told if they sat quietly
they would receive their toy at the end of the session.

The pictures usced in the story, the story prose and the data §hcet
are included in Appendix B. Each numbered itcem refers to one picture
(except where noted on the data sheet). The verbal refrains for the

.

pictures were: "Uh huh," says Mother Duh; and "Wee gee," says Bonghy-

Bee.

b program

This program presented b as the sample stimulus throughout the 45
items. The position of the correcct choice was randomized appearing in

the three positions an equal number of times. One distractor was d and

the other was a made-up figure. A criterion of 90% was in effect to

receive a toy. A correction procedure was used for each incorrect

17 ' .
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responsie by telling the subject the correct response. Progfam b and the
data sheet can be found in Appendix C.

d program

~

The sample stimulus was d throughout the 45 items of this program.

One distractor was b and the other was the same made-up figure used in

s

¥ .
the b pregram. The correct choices were random as in the b program.

.

The criterion and correction procedure were also the same. The d pro-

gram is also included in Appendix C.
Combination program

This program was the first time, on other than all tests, that both

“b and d items were interchanged and used as sample stimuli. The random-

ization, correction procedurc, distractors, instruction and critcrion

vere the same as on the two previous programs. The combination program:

jitems are found in Appendéx D (only the b program is shown).
. 71

"Recall of verbal label

The recall of verbal label consisted of five lower case b's and
five lower case d's individually and réandomly presented. Each was of
primary type in the middle qf a card. The order of occurrence of the
single b and d letters used for the recall of verbal labels is found in
Appendix E. Incorrect reéponscs were correcteé by the experimenter
Lélling the subject what the correct stimulus was.

Procedure
Pretest

Each:squcct was given two days of pretests. The second day's
items were‘£hc first day's iﬁ'revcrsc. On the first item of the firsp
1

day, the subject was instructed to "Point to this one," with the experi-
y J . ] P

menter indicating the sample with her right index finger under the

18
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sample. The subject was then instructed to, "Find another one like it

over here'" while the experimenter ran her finger along the top of the

match choices and landed above the correet choice. In this manncr, the
-

subject was cued as to the response required of him. The instructions

for the remainder of the pretest were identical with no cues from the
experimenter. Each correct response was followed by a- token and praise.
When a subjecet made an incorrect choice, the experimenter made some

-

comment such as, "That was a good try," or "That's fine," but no token

was delivered. There was no correction procedure. A criterion of 50%
correct on the pretest was uscd for each subject to receive the toy he
had chosen before the session.  The experimenter detemmined what 507
would be before cach session and placed that number of toksus in her cup.

The subject was informed at the beginning of each session that he necded

to get all of the tokens from the experimenter's cup te his cup to get
& )% P 1 £
R

“the toy. le received a red token if he scored less than 507 and the toy.

was placed aside to kz worked for at the next session. The data sheet
~
is shown at the end of Appendix A.
Story
A story which took 5 sessions was then read to all subjects follow-
ing the pretest. The story was in an 11l's in. x 10! in. hardback note-
book. After the characters in the story were introduced, a fading

procedure was begun. The complexity as well as the height of the char-

Ay

acters were faded. They were 8% in. (Mother Duh) and 8 in. (Bonghy-
Bec) in height at the beginning of the story and 3/4 in. at the end.
The character Mother Duh was introduced on the first item. The

name of Mother Duh was chosen for the stimulus character which was to

_become a d at the end of the d program. The short phonetic sound of the

19
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lettor was chosen to contrast with Bonghy-Bee. The story told about the
things Mother Duh and her baby like to de. On the fourth item, the
second charactcr, Bonghy-Bee, was introduced. The name Bonghy-Bee was

-

chosen for the stimulus character which became a b at the end of the b

program. The name is longer than Duh and has the neme instead of sound

*
]

of the letter. Since "bee" and "dee" sound alike, it is quite possible

.

that this adds to the difficulty some children have in discriminating
the visual b from the d. Therefore, the "hee" and "dee" sounds were
made as different as possible. Tﬁeushort phonetic sound duh of the d
and the name "bee'" of the b were used to help accomplish this. In addi-
tion, the word "honghy' was used to add to the length of the "bee"
verbalization. The magic bong stick of Bonghy-Bee's that could make
things disappear and re-appesr was alsgo intrgduccd. This was thﬁ main
theme of the story. On the sixth item, the way the magic bong stick

. ”
worked its magic was introduced when a bush disappeared. Ttems seven

through ten saw Mother Dul's hat and cars and Bonghy-Bee'ss stomach and

‘hands had disappeared. The fading on Mother Duh began from the top with
. . . P

her hat and moved down while the fading on Bonghy-Bee started in the
L ]

middle and moved out. This was done to Rggﬁ the fading on the two as
different as possible.
There was more fading gf the complexity of the.characters on the
sccond day of the story. HMother Duh's nose,; eyes, head, arm, hand,
\, . .
pursce and tail faded. Bonghy*B;e's legs, arams and feet faded. When

one character appeared twice on two pages which were facing cach other,

as in items 17 and 18, the experimenter cuced which picture to point to

vy putting her finger on that page.

-

1tems 2) through 30 comprised the third day. Bqnghy—Bee's collar,

20
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his other arm, hat, eyes and nosc were faded. HMother Duh's other arm

and bhand, chest, feet and legs faded as well as Baby Duh's cars and

hands.

P

On the fourth day, items 31 through 40, Baby Duh's cyes and mouth,

plus Baby Duh and Mother Duh's pouch faded. Bonghy-Bee's ears, hair and

s

.mouth and head faded. The.complexity of the characters was completely

.

fadeqlby item 36. On item 37, Mother Duh appearcd as she had at the be-
ginning of the story as did Bonghy-Bec on it;m 38. ‘They both appéared,
on items 39 and 40, with the complc;ity faded completely as they had on
35 and 36. .

Fading of the size of the character was begun and completed on the
fifth and last day of the stery. They were fadéd by 2!5 in., 15 in., 3/4

1.

.in., 3/4 in., 1 in., % in., % in., % in., and % in. until they were 3/4

the same as they would be at the beginning of the b and
)

d programs. The story ended with the characters appearing as they had

at the beginning, before any fading had occurred. This was done to make
the adults reading'it happicer.
Required verbalization group

The refrain associated witg the character Mother Duh was introduced
on the first item of the first day of the stor&. After the experimgnter
ﬁad said the refrain, she told each subject in this group to help her

say the refrain. After it was practicced several times together, item
N\,

~

twvo was presented. The experimehter cued cach subject~¥hen to say the
refrain on this item by saying, "Now you say it with me." The cxperi-
menter faded hcr-help on thc.refrain by fading her voice softer. Each
subject was required to verbalize the refrain of ”':ph huh' says Mother

Dub" at the end of each item in the story associated with Mother Duh

21
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while pointing to the character. (Sec itcms marked with an asterisk on
day one of the story data sheet at the end of Appendix B.)

On day two of the story, the refrain ﬁésociatcd with Bonghy-Bee was
required. It was introduced (the experimenter verbalized it aloud, her-

self) on day onc but not required until day two. The refrain associaiud
' ' . 4 «

with Mother Duh was not required on day two while the subjccts were

lecarning the new refrain. The same practice to get the subjects to say

" "Wee gee' says Bonghy-Bee,"

the refrain was usced. The refrain of
vwhich was said while pointing, was then required on the items marked

with an asterisk on day two of the story data shect which is in Appendix

Both refrains were required on days thrce and four. On day five

(items 41 through 50), the experimenter pointed to the character Mother
' VWhile pointing to Bonphy-liee, she said, "Say
<

Bonghy-Bae.'" Therefore, the subjects said the names as they pointed to

Duh and said, "Say Duh.'

the character that was indicated by the experimenter. This was done so

that the pointing and naming of the stimuli would be similar to the pro-
. 1

1

cedure usced in the b and d programs.

At the beginning of each story session, the experimenter ésked each
subject if he remembered Bonghy—Bée, Mokher Duh and Baby Duh nnd'fhc
game they were playing. This.was“done to be sure the child was ready to
begin the scssion.

No—reduired verbalization grpuéa
For this group, when the experimenter told them to point to a spec-

ified character, they were required to do so. Ultimately the experimen-

“ter faded the request to point and each child initiated on his own. The

experimenter said the refrain thiroughout the story.
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No-rcquired verbalization group

Sit group

The story was rcad the same way it was for the no-required verbali-
zation group bﬁt no pointing to cither character was requested. The
only requirement of these subjects Qas to sit in the chair Jhilc the

story was read.

Probe one

4
'

In the scssion following completion of the story the first probe
was given. This was the same test as day one of the pretest. No ver-
bal labels were rcquircd; The subjECts were given the same instructions
as werce uscad on the pretest and the 507 criterion to receive a toy was
also the same.

b ox d program

lalf of the requirved verbalization group and half of the no-required

-verbalization group was given the b program first while the othetr half
53 &

3

was given the d proéram. Each program took two sessions with &5 items
in a program.

At the beginning of both programs, cach subjec; was asked whepher'
the sample was Bonghy-Bee or Duli. They were then instructed to, ""Point

to this one,'" while the expecrimenter also pointed to the sample, and then

to; "Find another one like it.' A criterion of 90% correct was used
each day to receive ¢ =z toy.

Required verbalization group
\_\ -
These subjects were required to point to the sample and say either

Duh or Bonghy-Bee (depending on the program) and then find the correct
any 1 g P

match and also verbalize.

These subjects were not required to verbalize but to ouly point to

B
w
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the sumﬁlc and the correct match stimulus.
b program

The b was presented in the first item as it appeared at the énd of
the story, 3/4 in. high and one in. wide. On items two through five,
the distractors were brought in completely. The width of tﬁe b stimulus
was fu@ed by 1/8 in. on items 6 through 16. Itcm'16 prescented the
sample as a 3/4 in. lower case b. The height was faded by 1/8 in. on
items 17 through 260 The corvect stimulus was then the size of primary
type ond the d distractor faded on i}cmx 27 through 37. The position of
the semple was theu graduaslly ﬂovcd from the center to the left side and
dovnn to the same horizontal liune as the match stimuli on items 38 through
43. The final 2 items were criterion behavior with the match-to-sample
formit, the samce as iu the pretest. Pilot rescarch in an carlicr study

(Werner, 1971) had indicated that an abrupt shift'from a vertical format

(whirre the sample is situated above the matches and in the middle) to.a

horizontal format (thc.sample is located to the left clearly separated
from the matches but on the same plnnej on the match—to—sample wguld re-
sult in increased errors. Also, even thoﬁgh the vertical format appegrcd
to be easier for childrenz; it was decided that the "best test" of a
training procedurc would be té require the criéerion behavior under the
more difficult arraugement of the stimuli.' Consgquéntly, it was thought
appropriate to frain under the simpler vertical arrangement and then
. .

when acquisition had occurred to this point, slowly shift to the hori-
zontal format.
d program

The..d program which uscd a differgnt_fading procedure alsolbegan as

the stimulus appcared at the end of the story, 3/4 in. high and 1 in.
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wide., The distractors were faded in from items 2 through 11. Beginning

on item 12 and ending on item 17, the stimuli were faded by 1/8 in.

They were faded by 1/16 in. on items 18 through 25. The b distractor

-

was then faded to a lower case b on items 26 through 31. The rounded

portion of the d stimuli was then closed on items 32 through 37. The

'

sample stimulus then moved gradually to the left on items 38 through 43.
The last two items displayed the stimuli in the same form as the pre-

test.

Probe two B : .

The sccond day's items of the pretest were given for probe two in
the session following compldétion of the first b or d program. There was
no verbal requirement and the 507 critcerion was used. All groups ro-
ceived this probe in the same manner.

b or d program .
Pl

Those subjects whe had recedived the b program previously now re-

ceived the d program and vice versa. The 90% criterion was in ecffect.

The instructions remained the sawme as did the verbal label requirement’

for the required verbalization group.

Proboe threc

Day one of the pretest was given the session following completion

N

of the second program. All groups had the 50% criterion and no required
verbalization.
Combination program

This was the first time, on other than pretests, that b and d were

both distributed across the scssion as samples. The program took two

“days and a 90% criterion was uscd cach day.

The subjects who had finished the b program most rccently received
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a d combination program. This procedure was used because the corrcct

"stimulus on the first 4 items was the one that had been most recently

trained.

b and d combination programs

L4

The positions of the correct stimuli and fadipg sequence were the
same og both programs.l.Consequently, only the b combination program
will be described below.

The b sample on the first four items was of primary t§pe size. On
items five through scven, the d sam;lc becpan as 3/4 in. and faded by 1/8
in. so it measurced ! in. Another 1/16 in. was faded on item cight. The
next three items had the b of primary type size as the sample. The d
samplc; on items 12 through 14 again fnded.by 1/16.in. The b was the
sample on the next two items. On.itcms 18 and 19, the d =ample fzded by
1/16 in. Items 19 through 21 had the b as samploA The nexnt two items
(22,23) had the d fade again by 1/16 in. with item 24 the same height as

23. Item 25 had the b as the sample while item 26 had the d at 5/16 in.

‘The b was the sample on items 27 and 28. The sample 29 and 30 was, a 1/4

in. d. Two more b samples followed with a d sample on item 33 at 1/4
in. Ttem 34 was a b with a d at primary type sizc on itemé 35 and 36.
Item 37 was a b and 38 and 39 were d's. .Items 40, 42, and 45 had b
samples and 41, 43, 44 were 5 samples. Thercfoyc, both b and d were
u$ed as samples to prepare the_subjccts for the posttest whcn_again they
would both;bc used as samples. )
Recall of verbal label

The recall of verbal labels consisted of 10 4" x.3" cards. They

wvere shown to the subjects one at a time immediately following the com-

bination program. The instructions were the same on all .cards and for

26




both required verbalization and no-~required verbalization groups. On
each card the experimenter said, "Is this Bonghy-Bee or Duh?'" There was
a 50% criterion.
] Posttest
Day two of the pretest was given to all subjects with a 507 criter-

Py

ion and no verbal requircment of any subject.

Relisbility

An observer, viewing the experimental séssions through a one-way
mirror took reliability every day o& one subject from the refrain-
required verbalization group and from the point-no-required verbaliza-
tion group. The observer recorded the same data as did the experimenter,
(i.c., position of stimulus subject pointed to and its correctness.) A
difﬁcrcntlobscrvcr took'reliability every other day on a subject from

the sit-no-required verbalization group and randomly throughout the
‘1

study on the rest of the population. Reliability was computed by divid-

ing the number of agreements of correct subject response by the number

of apreccinents plus disagrcements.

ERIC
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v Craphic results of ouxr treatment grouns
= -

RESULTS

Relinbility

Observer onc who took reliability on the refrain-required verbal-

-

ization group and the point-norrequired verbalization group obtained 99%

reliability with the experimenter. The only source of consistent re-

£

liability disagrecement occuirred for observer one on one day of the stoxry

.

conditjon. This disagreement avose due to a confusion over which stimu-

lus the experimenter's instructions and requests to respond to were
related. Obscrver two who took rciiability on the sit-required verbal-
ization and the sjt-no-required verbalization groups also obtained 99%
reliability with the experimenter. No systematic reliability dis-

agrecmaents were noted (only isolated and scatterced disagreements) with

this latter observer.

Lo

The results of the pre-post and test probes fox all four treatment

groups arc graphed in Tigure 1. The percent correct on the two days of

et

the oretest (botlh pretest days were combined under "pre') indicated that
i P Y P

all four groups were initially similar. Both the refrain-required ver-

.
.

balization (dashed 1line) and the sit-no-required verbalization (dashed~
dot line) group had 53% correct; while the point-no-required verbaliza-
tion (dotted line) and the sit:;equired verbalijzation (go]id iine)
groups had 54% correct.

Following the pretests, the story was rcad. The results of the

.story and the b and d programs are graphed in Figure 2. During the

o8
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story prograu two groups were required to point to the appropriate
Lol
character while either the experimenter read the refrain (point-no-

required verbalization) or while the subject cmitted the refrain (re-

£
frain required verbalization). The percent correcct for these two groups
1

i .

.for pointing to the correct charactcer was 96% for the refraiﬁ—requireq
verbalization group and 927 for the point—no;required verbalization
group. No percentages arc shown fdf the other two groups since they
vere only required to sit during the reading of the story and therefore

no pointing responsc was cmitted. Besides data on the pointing responsc,

v -

data was also taken on corrxectness of saying cach vefrain in the story

for .the refrain-required verbalization group. They all said the corvrect

. -

refrain 100% of the time for cach character each time that character
+ .
appeared in the story.

Percent correct on the probe after the story (indicated as the

first "probe" in Figure 1) shows that the different group percentages

s

staycd the same or slightly decrcased after the pretest. The sit~
required verbalization gréup had the higﬁcst percentage at 54% followed
by the sit-no-required verbalization group with 527 correct. The
refrain-required verbalization group had 50% and the point-no-required
verbalization group had 487 correct.v
On the first b or d progréﬁ (indicated as '"b or d".in Figure 2)

both the refrain-required verbalization and the point-no-required ver-
balization group ﬁad 91% correct. The sit-required vérbalizationﬁgroup

had 90% while the ‘sit-no-required verbalization group had 86% correct.

These high percentages show near errorless responding in the programs for

)
©
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all groups.
The percent corrcct on the probe after the b or d program (indicated
as the middle "probe" in Figure 1) shows a difference in groums. rhe
: ‘ o
refrain-required verhalization group had the highest percentage at 63%
(an increase of thirteen percent age points). The point-no-required

verbalization group had 53% while the remaining two groups (Loth of the
24 P

¢ .

sit groups) had 48% correct.

on the sccond b or d program (indicated as "d or b" in Figure 2)
there is again indication of fairlynsucccssful responding with all groups
having 90% corrcct or above.. The refrain-required verbalization group “
had $6% while the point-no-required verbalization group had 93%. DBoth
the sit-required verbalization and the sit-no-roquired verbalization
group had 90% correct.

The probe after the second b or d progran (indigntcd as the third

o

"probe' in Figure 1) shows increasing percentages correct for all groups.

The refrain-required verbalization group had 637 correct followed by 60%
] £ F y

for the point-no-required group. Both the sit-required verbalization and
1

the sit-no-required verbalization group had 567 correct.
The percentages correct on the combination program arc shown in the
lower portion of Figure 3. The two required program verbalization groups

are on the lcft half of the graph with the two no-required program ver-

balization groups on the right. The words under the bars indicate the
st« 'y requirement. On the combination program, the refrain-required

verbalization group had 84% correct and the sit-required verbalization

had 59%. The point-no-required verbalization group had 72% and the

S 30
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sit-no~required verbalization group had 587 correct. The more success—
ful responding on the combination program appeared to be by those groups
that pointed (or pointed and verbalized) on the first story program.

Both groups that sat duriﬁg that first program appeared to be operating

just above chance on the combination program.

At the end of the sccond day of the combinatign program (day 16,
Table iI) another probe of the names of the b (Bo;ghy—Bcc) and d (duh)
was made. The top portion of Tigure 3 shows.the percent correct on
reeall of these verbal labels. Thcﬂtwo required b-d program verbaliza-
tion groups had the highesﬁlporccntngcs. The refrain-required verba-
lization group had 807 corvec., followed by the sit-required verbaliza~
tion group with 537%. The peint-no-required verbalization group had 467
and the sit-no~required verbalization group had 35% corrcct.

The percent correct on the posttests (dndicated as "post' on Figure

) A

1) show the largest differences between the four groups. The highest

sevcentage is 89% correct for the refrain-required verbalization TrOUp.
1 € !

The point-no-required verbalization group and the sit-required verbali-
: i

zation group werec similar with 69% and 68% correct responses respectively.
The sit-no-required verbalization group was the lowest with 52% correct.

This latter group, thervefore, showed no change in performance since it
had 53% corrcct on the initial pretest.

Just prior to the running of the b and d programs, cach subject was

v

- .

asked the name of the character vhich was the sample stimulus on the
initial item of the program. The experimenter pointing to the sample

stimulus asked each child whether that was "Bonghy-Bee" or "Duh'. Lf

“the child was correct he was socially reinforced; if incorrect he was

told which character it was. This responsc was recorded for each child

31
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prior to their first ahd second (b or d) programs. These data can be
considered to be probes of label regognition of the stimuli: config-
urations at the point when the story ¢ «ied and the program began., The
percent corrcct for each group on recalling the verbal labels prior to
the first (b or d) and second (d or b) programs is shown in Table III.

'
Prior to the first program, the refgain—requircd verbaiization group
made 807 corrcct. Only one subjeéé:incorrectly labeled the sample
stimilus. A different subject incorrectly labeled the sample stimulus
prior to the sccond program resulting in 807 correct again scored for
the sccond program. The point-no-required verbalization group had the
same 807 correct prior to both programs. The sit-ircquired verbalization
greup had 63% pfior’to tye first program. This pgrcentage increased
prior to the second program to 100% corrcct .recall of the corrcct sample
stimulus. frior to the first program, the sit-no-required verbalization
‘group had 50%. Hone of the éubjects was correct (0%) prior to the
second program. The last two groups deviated completely on this probe
prior to the second program, whereas they had been quite similar in
thedir pcrcént corrcct responding (637 and 50%).prior té the first pro-
gram. The group that increa;ed correct responding was required to
verbalize on the intervening prograt, vhereas the group.that roréascd

to zero percent correct was not required to verbalize.

Analysis of variance (trend tests) of four trcatment groups

Table IV is a summary table for the analysis of variance based on a

e o € e e e e e D o —

Insert Table 1V About Here
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trend analysis of the four groups (Edwards, 1953). The groups (4) x
probes (6) dnteraction showe theve was a Signifjcant.interaction across
tﬁc four groups for the six probe tests at less than the .05 level.
-

Since a significant interaction was obteined then it would indicate that
the diffecrent groups increased their percent correct across probe tests
at different vates. This interaction was cxpecth since the subjects
were initially selected (on the basis of their pretest scores) to be
very similar between the four groups. However, the different program-
ing manipulations were designed ts'éifferantinlly effect the different
groups across the probés. ;Thié wvould result in non-parallel trends and
therefore an interaction effect.

. Thc‘summury tables shoimn iu Table V were then done on all possible

L]
two treatment group combinations after the intcraction between the four
groups was shown. 7The signifiicances by group combinations of each of
the two groups arc shown in ?igurc 4. The graph on the top left

(refrain-required verbalization and sit-no-required verbalization groups)

shows a significant interaction (shaded scction) between the two groups,

as dgcﬁ the summary tablc (sigqificancc~(.05) for these groups (shown on
the top tabie of Table V). A significant interaction was also showm
between the refrain;rcqgircd_vcrbalization and point—qo~requircd verbali~-
zation groups (second table in Table V and middle right graph in Figure 4).
Also the refrain-required verbalizaﬁion apd the sit-required ve?baliza—
tion groups (third table in Table V and lower right graph in Figure 4)
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comparison resulted in a sipgnificant interaction at .05, These dndivi-
dual Eompariﬂuns of the refrain-required verbalization group with cach
of the other three groups indicates that in 2ll instances there was a
significant interaction involved., This suggests thnL the ré}rain—
required verbalization group was always significantly divergent (not

, .

¥
parallel) across probes when comparcd to all other groups. Since this
] .

group always had the higheost percentage of correct responscs from the
second probe onward, then it would appear th;t this group's rate of
acquisition was fas;er than all othé} groups.

The graph on the top rvight in Figure 4 and the summary table at the
top of the second page of Table V indicates that for these two groups
there was a significant ( {.05) probes effecct. This would indicate that
the gfoupQ increased their percentages of correct responding signifi-
cantly somovhere during the probes. 1The bottom tvo graphs on the right

. +4
side of Figure 4 show no significances for any effects between the
point-no-requircd verbalization and the sit-no-required verbalization
groups (middlcitable on page 2 of Teble V) and between the sit-required
verbalization and the sit-no-required verbalization groups- (bottom table

on page 2 of Table V).

Individual subject graphs

Subjects A, D, and I of the.refrain-required verbalization group
itr Figure 5 showed the typical "learning curves'" on their probe tests

as they progressed through the study. All obtained posttest scores
above 90% correcct. Subject V increascd across probes also but reached

within the 80% to 90% range on the posttests. The only subject not
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demonstratiug acquisition in this group was subject: Po The programs did
not scem to be cffective in helping him acquire the discerimination,
The individual curves for subjects in the point-no-required verbal-
"

ization group (Figure 6) indicated that three of the children (subjects
Insert Figure 6 About lere -
Z, J, and ¥) did not acquire the discrimination while one (W) did. Onc
subjcct (1) slightly dimproved on the posttest. These children never
verbalized on either the story ox the b or d programs and this complete
Jack of verbalization may have resulted in the program being successful
for only onc subject.
The sit-required verbalization group showed slightly different

individunl curves (Figure 7). Although none of the individual childien

L2l

~{

Insert Figure 7 About lere

acquired the discrimination as in the refrain-required verbalization
group, threo (E, Y, and M) of the four increased slightly across probes,
indicating some acquisition. This group did verbalize on the b and d

programs and these iundividual graphs may suggest that the b and d pro-

gram verbalization is slightly more cffective when compared with the
previous point-no-required verbalization group. Although the group

graph of these two groups (Figure 1) does not dindicate any differcnce

between thein, it may be that the different effects are in terms of the
proportion of children in any one group that is mildly affected by the

.

procedures.

The group that showed the lcastAnumbcr of individual.graphs where

.

acquisition could be concluded was the sit-no-required verbalization
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group (Figurce 8). Subjeects €, L, and B maintained the same percentape

-
of correct responses acrass probes or slightly decreasced.  Subject §

showed & slight dncrease; however, the posttest score was still around

&
0

chance responding.  These subjects had the least opportunity to respond

i L4

to cither the story program or the b and d program and their behavior

sceemed to reflect this.
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-nation would be appreciably reduced.

28

DISCUSSTON
The resultrs of this study scem to clearly indiecate that probably

most preschool children could be tanght the rather difficult discrimi-

nation of matching a 'b' with a 'b' when 'd' is one of the other matches

or distractors (and vice versa). However, it is also clear that in
) ‘.

order to teach thisg discrimination the child must: 1) actively engage

in the procedures by pointing to pictures that in;tially are very dif-
ferent characters in a story; 2) learn a verbal label for these charace-
ters; 3) continue to apply the 1abéi as the characters arce shaped into
configurations that at first. contain the b and d but barely rescmble
them and later becomclthc letters through fading procedures; 4) that the
verbal label should be acquired prior to the discrimination of the
visual forms.

The use of threce other variations on this 'package' trcatment group

. "

indicated that if any onc of the abpve precedurcs was 1c§t out, that the
proportion of the population that would probably acquire the discrimi-
1

It also appears that most children, given the "package' of proce-
durg; investigated, could acquirce the discrimination with very few
errors. The v.isual stimuli involved in'the b and d programing proccdures
appear to be arranged in SUEh a manner that most children mauade fower
than 10Z errors on cither program regavdless of which treatment group

b

they were in. However, the visual program itsclf was not sufficient to

.

teach the discrimination. 7The child's behavior during the story could

also be almost errorless as he learns the name that goes with the char-

acters. But the story itsclf was not sufficient to tcach the discrimi-

nation. )
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The use of probe tests batween the varioat proprans ullowedd the
cffeets of various procedures to he asseused as the child propressed
through the expeviment.  For example, the eficet of the story on tue

"
terminal diserimination appcared to be non-exdistaut since the firsd
probe after the pretest showed no change o even slipght decreases by

p .

cach g}oup. However, the Lirst check of the characters' names at che

beginning of the program following the stery indicated that the groups

weve different and that those who pointed ta or pointed to and verbaliszed

the naeince in the story propgran had rbmumburcd it fairly well., Those

children whose behavior wvan sitting during the story showed gome memory

for the characters' names but only for about half of the subjects din

those two proups.  The use of prebes on both the criterion behavior (the

diserimination of the b and d) and on snaller segments of behavior (the

verbal label of the different characters) aJloQé.a more confident inter-

-~

pretation of the variables responsible for the treatment differences.

The use of thesc probes also points cut that a test of only criterion

behavior will not necessarily reveal partial acquisition of those re-

sponscs thought to contribute in somc way to the final criterion responsc.
The lcast'successful.procedurc of the various programs presented

was the combination progran. In.Uerner's earlier program the addition

of the combination program had been found to'be_helpful. It was an

dusicr task to teach a child a b = d discrimination when all of the

~

triels in the day's session had onlv cither b or d as the sample stimu-

lus (even though the matches included the d or b distractor). Evidently,

R .

a consistent left (or right) orientation of the sample stimulus across
trials allows a preschool child to be more successful in matching. The

number of possible (potential) correct stimuli on any one trial is
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reduced by half when o)l the samples in a day's session ave of the same
kind. When the smaples present beth b's and d's somewhat randomly across
triats (uithin a session) then there ivs: the possibility thate _glg_l_nc;l__ the b
or the ¢ on any onc trial will by the S+ stimulus. This appears to com-
plicaLg the problem. The combination program was {esigned to take two
succennively presented programs and combine themb>into a "simultancous'
(across trials but wvithin sessions) formnt. “The group that was able to
male the highest percent of correct. responses on the combination program
was the group with the most verbal Jabel training during the story and
the b= d programs. o

The verbal labels (responses) that the child was taught to emit to

the b oond d stimnli vere tought to act later as discriminative stimuli

wvhen the child was matching under the more difficult conditions of ran-

t

’ o . ' L] »
.demly presented b and d samples.  The child on any one trial had to look

at the savple, identify it, and then for a brief period of time "retain"
in some manner the identity of the samplc vhile looking for its match

out of three possible matches. It is during this short period of time
that the child could have emitted the verbal label (identified in the
sample) so that this response preduced a discriminative stimulus that re-
sulted in identifying the correct match.  VWhen the ¢hild did not have a
verbal response (or some other response) that couldlbc later used as
digeriminative stiiuli for the watching responses; or when the verbal re-
sponsc wag not accurate (on occasion calling "', ”Duhﬁ) then the per-

formance could decline with mirvor image crtors again.occurring.
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The besl ovidence to supporlt the peemfsce that the verbal label

.

acted ag a discriminative atimulus when the child was mateldng at the ond

€

of the training program waus the nawe probe carriced out at the end ol the

Ll

second day of the combination progrim, The only group that had a consis-

tently high recall of the label was the rvefrain-verballzation group since
+

the other groups operated at chance vhen recalling the names, or less than

weighee (could not recell the nawe).  This would imply that these latter

groupe were not cemitting the names or were enitting them improperly on the

N

posttest,

It was not possible to-record the verbal labeling behavior during the
posttest since the experimenter told (and when necessary reminded) cach
subject to not verbalize the nawe, but only to point. This control was used
so that all four proups would be pesttested nnder the sane requirewents.

y have occurred for at

However, it would scem that subveeal responding g

least the two roquifcd vaerbalization groups. In the cagc‘of the refrain-

verbalizztion group the recall of the verbal label could have been more |

accurate as shown by the name prebe, and therefore discriminatien behavior
between the b and d ended at 2 high level of correctness.

If this intcipretation is correet, then it tends to support: 1) the
use of a labeling response (during a proéram that teaches a visual discri-
mination) to scrve as an added discrimjinative stimulus for a final visual
Jiscrjminntion; and 2) the ncchsity of a programmed pretraining procedure

~

to teach the verbal lahel prior to the program where the visual discrimina-

tion is trainecd.

O
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FYour trcatment groups

Table 1

S's behavior
during b, d and REQUIRED VERBALIZATION RO-REQUIRED VERBALIZATION
combination -
pProsramns i S
Verbal -
S's behavior Refrain No Response Specified Point
during story and During Story
propran ~i> || _Point ”_ (sit) (sit)
Avesrage
4-yrs b-yrs 4-yrs 4-yrs
Age 3—monﬁhs’ 2-months 3omonths 2-months
Male/Fenale 2/3 2/2 2/2 2/3
N=5 N=4 " N=4 N=5
Average
Pretest 53% S4% 53% 54%
Scores
N,
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Tablce III

Percent corrcct on recall of verbal label
prior to first .(b or d) and
second (d or L) progr.es

, Prior to Prior to
Groups first proprom second pregram

Refrain=-
required 807 80%
verbhalization :

Point-—- . .
no-required 80% 807%
verbalization

Sit- .
required - 63% - 100%
verbalization ’

Sit- ' -
no-required 507 . 0%
verbhalization
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Table TV

Sumimary table for the analysis of variance based on a trend analysis of
four groups (four conditions of learning) x six probes (tests)

fnalysis of variance for all four groups

Source df SS T MS ¥
Groups (4) .3 22.30 7.43  1.57
Frror (A) .14 66.15 “.73 |
Probes (G) 5 87.20 17.44 23.57%
Groups (4) x Probes (0) 15 27 .47 1.83 2.47*‘
Error (B) . ZQ 51.80 74
Total 107 254.92 ' !

% .05
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Table V

Summary table for the analysis of variance based on a trend analysis of
two troups (two corditicrs of learning) x six probes (tests)

Analveisn of vaviance for rvefrain-ven. wverb; sit-no vorb.

Source df ss MS T

Groups (2) ' 1 21.68 21.68 3.18
7 47 .67 .6.81

Error (A)

Probes (6) 5 40.59 8.12 15.32%
Croups (2) = Probes (6) 5 36.88 7.38 13.92%

Error (B) 3 o 18.68 _ .53
Total 53 165.50

(9]

Annlvsis of varviance for refrain-req. verb; point-ne wverb.

Source df SS MS F

Groups (2) ' 1 4.26 4.26 .56
Yrror (&) 8 60.35 7.54

Probes (6) ' 5.93 17.79 22.79%
Groups (2) = Trobes (G) 5 0.54 2.11 2.71"

Error (B) 40 30.83 .77
Total 59 194.93

(%]
- 02
C

_Analysis of variance for refrain-req. verb; sit-req. verb.

Source df SS COMS ¥

Groups (2)
Errov (A)
Prohes (6)

7.17 717 .99
50.55 7.22 ’
“ 69.02 13.60 - 43.13%
Groups (2) x Probes (6) 17.91 3.58 11.18=
Frror (i) 35 11.05 .32
Total | 53 155.70 i

« .05

N e
-

W




Table V Continucd

Aunalysis of variance for point-no verb; sit-req. verb.

Source’ df SS MS ¥

Groups (2) .53 . 53 .03
18.48 2.64.
33.55 6,84 G.84%
Groups (2) x Probes (6) 1.65 - .33 .33
Lrror (1) 35 . 35.12 1.00

Total _ 53 . ' 89,33

Error (A)

Probes (6)

n U NN =

- - - - e en .- — — R

P

_Analvsis of variance for point-no verb; sit-no verb.

Source df SS MS F

7.34 7.34 3.29
15.60 2.23
13.87 "2.77 ‘ 2.39

Groups (2)
Error (A)

Probes (6)

Groups (2) x Probes (6) 5 13.87 2.77 2.39
Error (B) 35 40.75 1.16

Total 53 91.43

___Analvsis of variance for sit-reg. verb; sit-no verb.

Source _ df ss NS ¥

Groups (2) 1 3.53 3.53 3.63
Frror (A) 6 5,80 .- .97

Probes (6) 5 6.87 1.37 o .33
Groups (2) x Probes (6) 5 8.33 1.67 T 40
Error (1) 30 20.95 .70 .

Total : 47 45.48

e e = e b e o it = S

*£ .05
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EONGHY-BEL AND DUl STORY

1. This is Mother Duh. (Experimenter points to Mother Dub). Point to
Mother Duh. Baby Dub is in her pouch. (Fxperimenter. points to Baby Duah).
Point to Baby Duh. Baby Duh likes to ride in his mother's pouch, and

holds on tightly. 'Uh huh," says Mother Duh when they are both having fun.

2. Mother Duh hops and hops. She hops over a puddle and a wagon. Point

to Mother Duh. EabysDuh likes that very much. They are both having fun,

so, "Uh huh," says Mother Duh.

3. Sometimes Mother Dull even jumps over things like trees and houses.
Point .to Mother Duh. Baby Dul goes sailing along with her. They both

think this is great fun, so, "Uh huh," says Mother Duh.

4. Mother Duh and Baby Duh have. many friends. One Friend they like to
visit is Bonghy-Bece. (Experimenter points.to Bﬁnghy—Bee). Point to
Bonghy~Bee. Bonghy-Bee hé; a.ﬁagic bong stick that Baby Duh 1ikes.
(Experimenter points to thg bong stick). Point to the magic bong stick.
1t makes things go away and come back again. When the bong stick works,

Bonghy-Bee gets excited and, 'Wee, gee," says Bonghy-Bee.
g y

5. Bonghy-Bee enjoys going to the park with Mother Duh and Baby Duh on
warm days. Point to Mother Duh. Point to EBonghy-Bee. On their way .to
the park, Baby Duh likes to play games. Mother Duh likes the games, too,

so, "Uh huh," says Mother Duh. (2 pages)

57



6. VWhen they get to the park, Bonglhy-Bee shows how he can make things go
away with his bong stick. Toint to Donghy-Bee. Point to Mother Duh..
Quick as a wink the bush they had been standing by was gone. Bonghy-Bne

rot all excited and, "Wee, gee,'" says Longhy-Bee. (2 pages)
g L Yy &

7.  (Kight picture) BDBaby Duh thought Dongliy-Bee's magicé stick was great
when Mother Duh's hat was gone. POOF! Point to Mother Duh. Mother Duh
wondered where her hat was and said the game was fun, so, "Uh huh," says

Mother Duli.

8. (Left picture) aby Duh wvanted to know what other magic things Benghy-
Bee could do and Poof! Bonghy-Bec's stomach was gone. Point to Bonghy-Bee

-

His round tummy was gone as gone can be. Bonghy-Bee liked that and, '"Wee,

' says Bonghy-Bce.

gee,'
9. Baby Duh was so happy that lLe began jumping up and down in his mother's
pouch. When he stopped jumping, he found that his mother's ears were gone!
Point to Mother Duh. Baby Duh and Mother Duh thought the game was great,

so, "Uh huh,'" says Mother buh.

10. Bonghy-Bee thought it was a good game making things go away. Point
to Bonghy-Bee. Suddenly his own hands were gonef This was great, and

"Wee, gee,' says Bonghy-Bee. (End of session one)

a. Remember Bonghy-Bee and the magic bong stick? ©Point to Bonghy-Bee.

Now point to Mother Duh. Do you rcmember the game they were playing?

C-

(93]
o0



O

ERIC

Aruitoxt provided by Eic:

13,  (Right picture) DBaby Duli wanted Hother Duh's nose to be gone. Just
as soon as he had asked Bonghy-Bee, Mother Duh's nose was gona. Point to
Mother Luh., At first, Mother Duh was surpriscd at what the magic bong

stick had douc, but then said it was fun, so, "Uh huh," says Mother Dub.

12, (Left plcture) Then Bonghy-Bee said he would make one of his own
legs leave with the magic bong stick and he did. Point to Bonghy-Bec.

It was gone belore he kuew it and, "Wee, gee,' says Bonghy-Bee.

13.  Baby Duh said that he would like it very much if Mother Duh didn't
have any eyes. Ponghy-Bee theught a minute, then POOF! Mothker Duh's
eyes were gone. Point to iMother Duh. Mother Luh thought the game was

a good one, so, ''Uh huh," says Mother Dub.

14, Beforec Baty Duh could say anything, the magic bong stick started
working and Bonghy-Bee's other leg was gone. Point to Bonghy-Bee. This

was exciting for Bonghy-32¢, and, "Wee, gee,'" says Bonghy-Bec.

15. Baby Duh was having the time of his life. HNe had Bonghy-Bee use

his magic bong stick to make the rest of Mother Duh's head go away. Point
. %

to Hother Duh. Mother Duh looked very different without a head but she

was enjoying the game, so '"UF nuh," says Mother Duh.
&

16. One of Bonghy-Bee's arms was there one minute and was gone the next.
Point to Bonghy-Bee. The bong stick worked its magic very fast. Bonghy-

Bee was excited, and, '"Wee, gee," says Bonghy-Bee.

C
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17. (Right plicture) Baby Duh waunted onc of Mether Duli's arms and hand to
go away, too, and they did with the help of the hong stick., Point to
Mother Duh. What a surprise to Mother Duh but the game was fun, so, "Uh

huh," says Mother Duh.

18. (Left picture) The bong stick started working again before Baby Dul
could say anything. Mother Duh's purse was the next thing to leave. Toint

to Mother Duh. Mother Duh thought it was great, so, "Uh huh,' says Mother
2y .

2
Duh.

19. Baby Duh wanted to know if Benghy-Bee could use his magic bong stick
to make his own feét leave and POOF! Bonghy-Bee had no feet but the flower
on’ the toes stayed on the ground. Point to Bonghy-Bee. Bonghy-Yece was

excited to see that happen, and, "Wee, gee,' says Benghy-DBee.

20. Even though it was great fun to hop, Baby Duh was having such a good
time watching things go away that he didn't want Mother Duh to hop anymore.
All of a sudden, Mother Duh's iong taii she used to hop with was gone.‘
Point to Mother Duh. WOW! This game 1is fun! Both Mother Duh and Baby Duh

agree, so, "Uh huk," says Mother Duh. (Erd of session two)

b. Do you remember Mcther Duh and Baby Duh? Point to Mother Duh and
Baby Duh. Do you remember Bonghy-Bee and the magic bong stick? Point to
BPonghy~-Bee. Do remember the game they were playing? Let's see what

happens today.



21, (hight picture) What woald go next?  Paby Buh thought a minute and
sald his wother's other ane and hand.  The wmapic bong sticlk went TOOF!
and they were gene. Point to Mother buh. This wes great, so, "Uh hub,"

says Mother Dulb,

22. (Left picture) Now Baky Duh decided he wanted Bonghy-Bee's collar

2
to po away. 7The wagic bong stick made the collar go away like magic!
Point to Bonghy-Dee. The gaue was so exciting for Bonghy-lce, and, "Wee,

' says Bonghy-Bec.

1
SCC, (3

23. (Left picture) The next thing Mother Duh lost was her chest. TFoint

F

to Mother Duh. The bong stick has made many things go away. DBaby Duh

and lMother Dulh think the game is fun, so, "Uh huh,'" says Mother Duh.

24. (Right picture) Mother Duh couldn't walk without any feet hut Baby

-

Duh wanted Lthem to be gone, and they were with the help of the magic boung
stick. Peoint to Mother Duh. It was a different feeling not having any

feet but it was fun, so, "Uh huh," says Mother Duh.: g

25, DHNext, Bonghy-Bce lost his other arm with the magic of the bong stick.

Poiat to Bonghy-Bee. It would be hard to use his bong stick without his

arm but Bonghv-DBee was excited, and, 'Wee, gee,' says Bonghy-Dee.
g 3 y gny

26. Baby Duh decided Mother Duh's legs should be gone. The magic bong

stick started working acain and made them leave. Point to Mother Duh. Th:
g 23

game 3s great think both Mother Duh and Baby Duh, so, "Uh huh," says Mothe:

g

Duh,
G1
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27. The magic bong stick was still at work aud made Longhy-Bee's hat leave.
POOF! It was gone! Point to Bonghy-Bee. Bonghy—ﬁéc ;ns excited about that
and, 'Wee, gee," sayvs Bonghy-Bee.

28. Baby Duh thought it would be fun if his own ears were-gone and in no
time at all, they were with tlhie help of the magic bong stick. Toint to

Baby Duh. WOW! Baby Duh said he really Tiked this game, so, "Uh huh,"

says Hother Duh.

29, The next things to go were Bonghy-Beec's eyes and nose. Bonghy-Bee
liked the magic of the bong stick. Point to Bonghy-Bee. This was exciting

for Bonghy-Lee, and, 'Wee, gee," says Bonghy-Bee.

30. POOF! went the bong stick and Baby Duh's hands were gene. Point to
Baby Duh. At first Baby Duh was surpriscd but both Mother Duh and Baby

Duh said the game is fun, so, "Uh huh,’ says Mother Duh. (End of session

three)

c. Do you remember Bonghy-Bee and the magic bong stick? Point to Bonghy-
Bee. Do you rcmember Mother Duh and Baby Duh? Point to Mother Duh and
Baby Duh. Let's see what they do today.,

31. Quick as one, two, three, the pointed ears on Donghy-Bee werc gone.:
Point to Bonghy-Bee. The game with the magic bong stick was still exciting

for Bonghy-Ece, and, ''Wee, gee,'" says Bonghy-Bee.

32. The eyes and mouth on Baby Duh once were there but now they are gone.
The bong stick made them leave, quick as a.-wink. Point to Baby Duh. What

fun this magic game is, so, "Uh huh,'" says Mother Duh.’

62
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33, fae bong ctich worked next on Boupby-Bee's baiv and mouth. Suddenly
they were pone!  Point to Bonghy-Lee.  When Bonghy~-Bee notlced they were

gone, he becawe excited, and, "Wee, gee,” says Bonghy-Reeo.

34. The next to gpo with the help of the wagic bonn sticl was Baby Duh.
?. I W (&) )

Point te Mother Duh.  He was gone as pone can be. Oh, what fun this gane

is, so, "UDb hul," says Mother Lub.

35, (Right picture} And Bonghy-Ece, why his whole head is gone new., Point
to Bonghy-Lee. The game Is really exciting for Bonghy-Bee, and, "Wee, gee,'

says Bonghy-lece.

36. (Left pictume) With Baby Dub gone, there was no need for Mother Duh's
pouch so the bong =tick made it go away, too. Point to Mother Buh. Roth
Baby Dub and Mother Duh agreed that the game is fun, so, "Uh huh," says

fother Dul.

37. DDonghy-Bee decided to play another game. He made the bong stick work
more magic and made Mother Duh and Laby Duh come back to how they were befory

Point to Mother Duh and Baby Duh. This was really a surprise to them, so,

; "Uh huh," says Mother Duh.

36. Bonghy-Bee decided to come back with his friends and quick as a wink,
there he was. Polat to Bonghy-Bee. Bonghy-Bee thought the bong stick

could do some very exciting things, and, '"Wee, gee," says Bonghy-Bee.

ity
o



39, (Right picture) Next Mother Duh and Baby Duh were changed agadn with
the help of the bong gctick., Point to Mother Duh. This game 1s great fun,

so, '"Uh huh," says Mother Duh.

40. (Left picture) lLonghy-Lee now made himself leave, too. Point to
Bonghy-Dee. lle was excited because of all the things the bong stick
could do, and the game Qdémsﬁch fun, and, '"Wee, gce," éays Bonghy—nec.
(End of session four)

d. Do vyou remember Mother Duh and Baby Duh? Point to Mother Duh. Do
you rvemember Bonghy-~Bee and the magic bong stick? Point to Bonghy-DBee.

Let's scc what they are going to do today?

41. Bonghy-Bee, Mother Duh and Baby Duh wanted the magic bong stick to do
different magic things today. Bonghy-Bce s'id he would use the bong stick
to make them all get smaller and POOF! They were all a little bic sm&ller
Poiﬁt to (cue Duh) and say Duh; 'Point to (cuc Bonghy-Bee) and say Bonghy-

Bee.

42, Baby Duh said he liked being smaller but he really wanted to be even
smaller so that when he played hide and-seck, no one would be able to find

him. Point to (cue Duh) and say Duh. Point to (cue Bonghy-Bee) and say

Bonghy~Bec.

43, Bonghy-Bee thought that being even smaller would be fun, so the magic
bong stick went POOF again and made them all smaller again. Point to (cue

Bonghy-Bee) and say . Point to (cue Duh) and say __ _ .



44, Mother Dub gadd she lited beiryg smail. 8he sain she had wot been swall
for o long time. Wien yeu ave smail, you cun hide bebind chalrs, aad bushes
and ail kivlie of <ningu, DPoint to (cue bub) and say . Poiut to
(cue Reughy-Lee) and say
45. longhy-Bee said that if ha was very small, be would have his bong stick
do nmuplc aud he weuld be so émall that uo one would know he was the one
doing the mapgic. rYoint to (cuce Bonghy—ﬁce) and say . Point to
and say (cue Duh) __ .

46, baby Dbuh was small befurce they started to play the gase so he knew he
sould do mapy things being small. Just think of all the things they cculd

do' if the bLong sitick made them all even smaller! Point to and say (cue

Duh) .+ Point to aud say (cue bonghy-bece) .

47. ‘btaby Duh said he liked being smaller because he could hide behind
grass and flowers. Bonghy-Dee said that sounded like fun so he had the
magic bong stick make them all smaller. Point to and say {cuc buh)

. Point to and say (cue Bonghy-Bee) .

48, They all decided they vanted to be a little bit smaller because
small is a unice thing to be. They knew they could always have the magic
bong stick make them big again i1f they wanted. Point to and say (cue

Bonghy-Bee) . Point to and say (cue Duh)

FRIC 65
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49. Bonphy-Bee was having a great time making them all small with the
wagic bowny stiek, He sald be liked bedng swall so much that he would make
them small again.  Point to and say (cue bonphy-Bee) _+ Point

to and say (cue Duh) o .

50, They de¢.ided they did want to be big again beciuse they were tired and
it was getting late, They knew they could play the game again some other
day so the bong stick made them big again and home they went. Point to and
say (cuc Bonghy-bee) _ ___+ Point to and say (cuc Duh) .

(End of session five)
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1NTRODUCTION

One of the bagic preacademic skills that mest prcséhoo} children acquire
before starting their formal educatioﬁ is appropriate responding to directions
that contain spatial relational concepts. One source of normative data
(Castner, 1940) collected on two through four year olds indicated that instruc-
tions which contained "on," ”in;“ "hehind" or "in back of," "in front of;” |
munder" and "beside" resulted in increasingly successful responding across
this age raﬁgc. Two ycar olds did not exhibit behavior that would indicate
a consistent discrimination betwecen these words. By four years of age most
of the children are successful with at least four of these relational concepts.

.Most.of the developmental literature further suggests that these simple
relational concepts (in, on, front, etlc.) are acquircd-earfigr than those
that contgin some aspect of a left-right orientation. For cxample, "side" or
nheside" would be a functional term for a three or four year old preschool
child, whilc "left side'" may not necessarily be responded to in a consistent
manner. For example, Boénc (1965), noted a‘time differential between thé
acquisifion of such concepts as "front" or "behind" and those with a left-right
oriecntation.

The importance of a child acquiring these concepts has been consistently
pointed out by those concerned with planning preschool curriculums. Teachers

note that much of the child's future learning is based on, and in fact uses the

acquisition of relational concepts in order for other responses and skills to

be learned.

Engle (1964) noted that a relational concept was one that dig not shape
a fixed characteristic (as do other concepts) but instead shares fixed
relationships. TIor example "hardness' is .a fixed physical characteristic

..

which is found in many materials. ‘However, to "explain," "in front of,"



vequires 2 common spatial oricutution of one object to imother.

Hilgard (1962) described concepts in terms of commdn or shared qualities

o

in otherwise diversce objects, situations or cvents, Using both FEnzle's and

Hilgard's definitions of "relatiounal" and "concept,” it is possible to definz
simple and complex relational abstractions as used in the present study.

Jowever, Lor the purposes of this rescarch, the term "“abstraction" instead of
1

"eoncept' will be uscd since this places the "common characteristics' in the

environuent rather than in the "mind" of the subject,

Relational abs.raﬁLions refer to specific stimuli (for exawple, "ieft side”
and "top laft back") that ave acquired because of a common spatial orientation
of the particular positions to an objcct (a housc). Simple abstractions refer

. to a single orientation of one_object to another; while a complcg abstraction
refers to tyo or more common spatial orientations,

The purpose of the prescent study vas twofold. " The first was to collect
descriptive test data on a group of preschool children with respect to their
consistency in following directions which- used both simple and complex
relational terms. The second purpose was to devise procedures that would
help preschool children acquire &hcse behaviors if they were not observed.
Since the past normative and desériptive data indicatzd that following dirce-
tions which J do complex reluLional‘abstractions are usually not a part of
the preschoot cihild's rcpcrtéiré then errorless (programming) proccdures
wvere used in the training programs. Terrace (1963a, léGjb) described sevaral
procedures that resulted in‘an infahuman organism's rapid aﬁd ncar errorless
acquisition of 2 visual discrimination. These procedurcs which ipcluded the
fading of lights were incorporated in the present study in an attempt to see

if preschool children could learn the more difficult relational discrimina-

tions.

ERIC
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METHOD
Subjects -
The subjects were 19 children from the Edna A. Hill éhild Development
Preschool Laboratories at the Universiéy of Kansas. Their ages rauged from
three ycars onc month to four ycars cight months with a mecan age of three ycars
ten and one half months. The children wére not selected for the . study on any
_basis other than the fact that they were available as experimental subjects

at the tiwe the study was to be run. lHowever, the 19 children were a fairly

group {(drawn {rom four preschool classes) with respect to

&

heterogencous

sociocconomic . income, race, and skills demonstrated in each of-their classes.

Appurétus ond Txperinental Setting

The vxperiméntal room was a well lighted and ventilated sound resistant
room measuring six feet wide and fifteen fect long. " The subject stood on a
"happy face' board that had been placcd“gh the floor prior to the session,
approximatcly seven feet from the response apparatus,  the "magic house." Each
response key of the '"magic house" was a two by three inch plastic rectangle.
An orduge foam rubber pad, circular in shape, was the response target. This"
target area was mounted in the middle of the response key.. Behind the kéy
wvas a micfoswitch (norwally open), that, when activated by the subject pressing
the pad on the response key, resulted in a sigﬁal to the electromechanical
relay rack. ‘
' R . .

AThc subject was given a "magic wand" to push the response keys. The
"magic wand' was constructed from an eleven inch long, three-eighths dowel

e .

rod glued into a rubber ball. The '"magic house" was twelve incheg wide,
twelve inches deep and fifteen inches tall. There were three rcébonse areas

in the "front"; right front, center front, and left front. In addition there

was one response arca "under'" the house; one in back for both '"back' and

ERIC
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Ygide; vight side and left side; and four on "top" for

“"hehind"; one for cach

top right front, top right back, top left front, aud top left beek.  (Also

“top right," “gop left").  This allowed sevu:teen rcsponsc§ of varying dif-
ficulty (due to combinations of rclational terms) to be tested.

Each position was wired in conjunction with an electromechanical relay
rack wvhich recorded: correct responscs; iucorrect responses; and total correct
responses (by weans of four banks of digital counters and a twenty pra Ester-
line Angus event recorder),  The event recorder was programmed to record intra-
trial responses as well as correct and incorrect response positions. When the
subject pressed the correct key a ch?ﬂe sounded {rom within the house and a

marble wasx simultancously delivered from a marble dispenser resembling a clown.

The clownn had a nose (red bulb) that illuminated with cach correct response,

This marble dispenscer was located approximatcly two feet from the "magic house."

Reinforcenent could be either autowatic or manually controlled for correct
responsc.

Programming cucs attached to the house were red lights located one-half
inch above each response target arca. Any onc or all of che lights could be
dimmed from full brightness on a-'continuous scale to fully out. They could
be flashed at various rates or held at a constant intensity, or turned on or
off for any scquence. ‘Anothcr programming cue was a buzzer ‘that could be
turned up or down on a continuous scale of volume and could be physically
placed by hooks at any of the responsc target arcas. The onset and offsct of
the buzzer was controlled by the experimenter.

t
The experimenter acquainted each subject with the experimental room and

the reinforcement delivery systewm. The subject was then shown a box with a

number of toys and told te choose one that he liked. The toy was then placed
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buzzer té cue the position, lowever, if the subject was correct, the house

1921

¢

over a hwle that was marked by an orange circle. The subject was then told
. ’ N )
if he got enough warbles to fill all of the holes up to aud in the orange
. —a—
circle he would get the toy.

Machiunce Training N

\\\\ |
A machine traiuning sesshon was [irst given to cach subject. A red light

AN
~

was on over the correct response target arca and the subject was instructed to
"fiud the red light that is on and push the ball under it." fhc machine train-
ing session consisted of nine responses designed Lo acquaint the subject with
cach response area. Al no time was the name of a position used during tLhis
initial machine training session.
EXPERLMEKT 1
hssessment and Training of Simple Relational Abstractions

Pretest .

Following machine training subjects were then given four days of simple

pretests. LEach pretest day tested six positions (front, under, behind, top,

‘side, and back). This simple pretest was made up of twelve trials which meant

that eaéh position was Lested twice.- All six positions occurred during the
first half of the pretest and wcré_followcd by a different sequence of the
sane six positions in the seccond ﬁalf. A copy of the simple pretest data
sheet is found in the Appendix.

The four days of pretests were given without the use of any light or

would ring its chime and the clown's nose would light up as a marble was de-

livered. The subject was instructed that the experimenter would tell him
wvhere to put the "magic wand' aud that if he was correct the house would ring
its bell and the clown would give him a marble. _, The subject's data was then

analyzed after thcse four simple pretests to see if and what type of training



6

program wos needed.  Seme subjeats initially served as contrels to investigate
the effeccts of trial and error lcearning in comparison to programming.

o

Training )
There were three general types of trqin{ng procedures used. ].)‘In the
no fading all-positions-cued group, the subjects had a red light over cach posi-
tion to which they were instructed to respond.  The light was on regardless of
whoether the c¢hild had errors or not to that position during the pretests. The
second day of the training program was the same as the first.cxcept nro lights
were on duving the sequence. Therefore no fading of lights was involved with
this procedure. 2.) In the group that had fading with one-or-two-positiouns-cued, .
the sybjects had a red light or buzzer over a position which the pretests had

indicated was not successfully responded to. Other positions used in tie train-

ing scqueonce were usually those to which the subject had successfully responded

to on the pretests. The programmed cue for any response thiat was being trained

O
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was first presented verbally and in unison with the red light and/or buzzer.
These light or buzzer cues wcrcilocatcd above the positions being trained and
were faded out in intensity anywhere from onﬁ to seven steps.  Since there were
lights located next to cach response key there was no need to remove the light
aﬁparatus (c.g., socket, ctc.) after they werc faded to total darkness. When
the buzzer was used.it had to be physically removed when its sound was com-
pletely “faded out, since it was added to only onec location. for programuing
purposeé. Units of fading (of lights and buzzer) were accomplished by the use
of a calibrated potaniomctcr.2 3.) The third group was trained primarily

by vcrbaf instructions. This group was maﬁc up of children who haﬂ only

one consistent positional error. Then when they made an error to this position
the cxperjmenter told the child the correct position, pointed to -it, and had

>

the child respond. Thercafter no further instructions were given and the

LA



effects were then measured by data from subsecquent trials and scssions.
Individual procedures for cach subject witihin each of these three
training conditions will be noted during the analysis of their data.
bosiqg -
The descriptive datum on the 19 subjects was collected by repeated pre-
Eests (4) and analyzed for cvidénce of. acquisition curves. Additional pretests
were also given to subjects to see if learning would occur with extended trial Q
and crror cﬁperieqcc. As a result of the pretest data subjects were grouped
into.thosc that: 1. had zero errors across zll pretests; 2. met a criterion
of 1007 corrcct on two successive pretests after initial errors; and 3. those
that should have training since acquisition to a 100% criterion on all posi-
tions.did not scem to be possible with repeated pretests.
The Lraining design was then a simple pretest=training-posttest design.
However, additional controls werc possible by replicating the training pro-
cedures across subjects and through the use of control subjects. The control |
" subjects received the same sequence, number of trials, seséions, and instruc-
tions, but they did not receive fhc~light and/or buzzer cues or the fading

procedures. Table I summarizes the experimental history for each subject

- e = e e -
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that did not meet criterion behavior on the simple relational pretests.

RESULTS’

Descriptive NData on Simple Relationzl Abstractions

1
O0f the 19 subjects, identified.by letters from A through s (Fig. 1),

- s -~ s e = - -

Insert Figz., 1 About Here

almost half (477) were placed in the to-be-programmed group since they did not
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“meet the criterion of 1007 correct responses on theinr last two pretests.  This

tgroup (Subjccts A through 1) had on average 2{ 7971 correct responses to the

O
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simplc relational positions of front, under, behind, top, side, and baci, while
their individual percentages ranged from 67 to 90%.

Subjcects J through 1 (21% of the tetal group) met thc'criterion of 100%
corroct.rcxponding on two successive pretests. These subjects had errors
initially on their tests and therefore averaged 937 on all four tests with
individual percentages ranging from 85 to 98%Z. 0Ouly one subject in the to-be-
programmed group (1) made a higher percentage corvest across the four pretests
than Subject J in the "learnwcd" group whose per:sntagc“was 88. Otherwise the
two proups did not overlap.

Six subjects (N through $) made no errors during the pretests and made up
327 of the total group. As a result, approximately halfl (53%) of the 19 chil-
dren in this study either consistently responded correctly or with little in-
struction (trial and crror responaing vith feedback for correctness only) acquired
these simple relational abstractions.

Fig. 2 shows thc percent corvect of each of the four pretests for indivi-

dual subjects in the to-be-programmed and learnecd groups. The nine subjects

who were trained by some procedutre (top thr : rows of graphs) did not tend to

show the same. "'stair-step' increase across pretests as did the subjects who
. s .

learncd.
Additional pretests (Fig. 3) were given to Subjects B, C, ang F from

Insert Fig. 3 About Here

the to-be~pregrammed group and J and M from the learned group,® There was a

-



slight increasc in the pereont correct on the additional pretests for Subjccts
B, ¢, and I (who had 7, 12, oad 2 additional tests respectively).
. e

‘'

Fig, 4 shows the data on two of these subjects (B and C) for the behind

[ e L e T

position (dotted line) and ali . positions (solid line).. The data indi-
cate that these two subjects sterted to respond correctly (and consistently)

" “" positions during the first four pretests, but never "learned" behind

to "othe
in cither 1i or 16 sessions. In contrast Subjects J aud‘M (Fig. 3), with onc
additional pretest, met the criterion of two successive pretests of 100%
correct responding on enchfwith only one additional pretest.

In ¥Fig. 5 the.data are plotted by each simple relational position on

each of the four prctest§.m fhe dotted lines represcent the data for the sub-
jects who learned aod the solid curve the subjects to-be-programmed. By com-
paving the curves of these two groﬁps, it appeared that the positions ”undérd
and "top" were responded to equaily successfully. Both groups were.above 907
onwa&lw&egtsw~ The other four poéitioﬁs (front, behind, side and back) were

.

ég;sistcntly responded to with a.higher percenﬁ of Eorrect reéponses by the
subjects who learned. The one gééition with the greatest discrepancy between
the two ‘groups was "behind.'" 1t is doubtful that the Lo-bc—programmed subjects
did not tcud to respond to this arca because it was not in view when the sub-
jects received their directions facing the front of the house. This co?ld be
concluded since the ”béc#” vosition (same location as bchind) was responded to

with the most correct responses of these other four positions by the to-be-

programmed group. ' -
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Feperimento] frainjng Bate on Sjpple Telational Absiractions

Two subjects (A and ) were run on training prograims which had no fading
. Lo

of cues during the sessions, bur who did have all positions cucd regardless
of ‘the pretest success or error data. Table T indicates that this program
sequence for A contained six "front'" trials randomly intcermixed with nine
trials of the other five pusitions. The program scequence was run on two days.
All positions were cued with a red light over the response arca on the first
day and with no light on the sccond day. Fig. 6 (top graph) shows the pre and

Insert Fig. 6 About Illere

posttest percent correct for each position (bars) and the percentage of cor-

Tect responscs during the two days of the program scquence (the RC row of

O

figures below the o.dinatce).

During the pretests (solid bars) Subject A made crrors to front (75%),
back (50%), and side (25%). ‘The program sequence contained more trials to
front. since the pretest data indicated that A was only 257 correct to this
posiFiOh. Thie posttest (dotted bafs) data collcct@a over two scssions (24
trials) indicated that A respondéd 100% correctly to all relational positions.

Subject H had a similar twonAy séquence of no fading with all responscs
cued. Since i only had errors (63%) to behind on the first four pretests,
that position had more trials (12) per ses;ion than the other pééitions (four
per scssion). The program sequence resulted in 1007 cdrrect responding across
both days, and.Subject H had no errors to the behind pesition on the posttest.
However, a position that had not had errors previously (side) was‘respondéd to
wiﬁh 0% correct responses on the posttest.

The program scquence of no fading with all positions cued therefore re-'

.

sulted in one subject (A) lecarning the simple relational positions to a
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criterien of 1007 correct responsces across two posttests.  Subject H, who had
a similar procedure (no fading all responses _cucd) but 3 different scquence,
improved in the more frequently cued arca (behbind) but decrcasced correct
responding in anothoer (side).

The lack of replication by Subject Il resulted in the experimenter dropping
this procedure and using a fading technique in subscquent progfams.

The next set of subjects was in the group wherce the fading of cue lights
or buzzer was used with onc, two or three positions only.

Subjects 1 and H were éhe two children run on training programs in witich
this occurred. Table I indiéutgs that subjccﬁ il's sccond program scquence
(third row from top) containcd four "back" and four "behind" trials ror doamly
inLcrmix&d vith two trials each of the four other positions. The pro.o
sequence was run over four days, making.a total of 16 trials cach fur bhack and
behind presentations and eight each for the other positions. "pBack" and "be-
hind" were cued with a red light over fhc response arca. The intensity of the
light across sessions was faded from full brightress to off in threr steps
simultanecously for both positioné. That is, the light over the bacii-behind afca
(same light and same position but.with different verbal labels by the experi-
menter) was faded from full intensity, to 2/3 intensit:;, to 1/3 irtensity, o
off, for both the back and bchind trials. The:inren51ty was ;he sane amount
on aﬁy onc day for back or behind. This meant that toth posgitions were fadcd
at the same time (simultancous) rather than one position zirst and then the
other (successive).

Fig.~7v(bottom graph) shows the pre and posttest percent co.wet for each

position (bars) and the percentage of correct responses during the four days of
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tire program scequence (Chivd row of figures below the abeciena). buring the

protest (solid bars) Subject Ulmadn eryars to the side {1007). The program
scequence contained more trials to the back-behind position because an ervor
analysis of the pretest data indicaved that Shhjoct H was ovgr-responding Lo
the back-behind position. Tthe posttest (dotted burs) data collected over two
sessions (24 trials) iudicaredlthat Subj-at 1 respoded 100% correctly to all
relational positions.

Subject 1 had two three-step fading program Seqhoncés. Table 1 indicates .

that the first propgram sequence for Subject 1 was a threc-step fading, one

response cucd rogram which contained six "front" trials randomly intermixed
with two trials cach ofkthe other five positions. ‘T'he program scqueucce was
run over four days. Front was cued with e red lighf over the three-response
arcas of front (right, center,.and left front 1ight§). The intensity of the
light was faded from full ii]uminaricn to oul in threo steps in-four sessions.
¥ig. 7 (top graph) shows the pre and posttest percent corrcct for each posi—
rion (bars) and the percentage of correct responses during the four sessions
of the program scquence (third rﬁw of figures ow thue abscissa).

During the pretest (solid bars) Subjcct 1 made errors to [ront (lOOZ);
behind (25%), side (12.5%) aud back (12.5%). ‘The program sequence contained
more trials to front since the pretest dala inaicatcd that I was zero percent
corr;ct to this posit on. The postfcst data (dotted bars) collécted ovelr one

s¢ssion (12 trials) indicated that 1 increased correct respondiﬁg te Toomt (507)

*and side 0%y,

snd back (1060 but decrcased correct responding to benind (5 ¥

Since the first program was not successful (1007 correct) in iteaching the

¥,
front position and in fact (on the posttest) resulted in less successful re-

spondiny for positions behind and side, Sudbject 1 was given a second three-step-

fading program but with threce r«sponses (front, behind, and back) simultancously
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éuod instead of one (as in the [irst program),  The scquence used during any
one program scession (Table ) had front presgnted six Limos.whilc all other
positions Lﬁn times each. (In this scquence the order in which positions were
presented was dilferent frowm the first pregram but the nuwber of times cach
position wns.prczunted was the same.) 7The program sequence was run over four
sessions.  The front position was cued with a flashing red light and the back
and behind positions werce cued with a buzzer, Although the side position had
errors on the pretest for the second program, it was thought that side could
be cued in a later program. Subject T was still making errors when behind in-
structions were given, so both bchind and bacl were cued. In this program two
different (scnsory) modalities were used for the front position (visual) and
the back/behind position (auditory). The use of two different sensory modali-
tics was for the purpose of Lrying Lq make the front and thé back/behind posi-
tions nore discriminably different. The cues (flashing red lights and buzzer)
were faded sirwultancously in three steps from full brightness to off over the
four-day training program. Y¥ig. 7 (middle graph) sﬁows the pre-posttest
pérccnt correct for cach positidn (bars) and the percentage of correct re-
sponscs during the four days of the program scdquence (Rc row of figures beuvc:.
tite abscissa).

During the pretests (solid barsj) Subjecct T made crrors to front (5G%),
behind kSOZ),_and side (100%). During tne program sessions Subject I made
an error to the iront pésiLion witile the lights were still cuing the rcsponse.
On the last day of the program scéuencc when all of thé fading was complcte
(totally out) c¢rrors were made to both front and side. t

Posttest data (dotted bars) co&lected over onc session indicated errors
to front (100%) and side (50%). Since the program was dcsigned to train the

front and the back/behind positions {(not necessarily side) ‘it is apparent that
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the proguvan was not snccusnful. Although the bebind position was vesponded to
correctly bath during the program and on the posttest, the front‘positinn con-
tinucd to have errors and vhen Subjece 1 made an errvor Lo front it was incor-
rectly nade to the back/behiud poaition, .Consuquanly it was decided that a
slower fadiug procedurce and only one position trained (front) may be more
successful for this suhject.

Subjcct 1 was theraefore given @ program sequence which had scven steps of
fading and one responsce cued. Table 1 indicates Lhat this program sequcncu was
the sawme as Subjecet T's firet front program. iThc differecnce was in the progranm
scquence running over cight days with fading on seven. The front position was
cued by a flashing red light over the position. Fig. 8 shows the pre and ﬁost—
test percent correct for cach pogi?ion (bars) and the-percentage of correct
responses during the eight days of the program SCqUGACG (the Re row of figures
below the abscissa). The pretests (solid bars) show T made errors to front
(10C) and side (50%). Only one error was made during the entire program
sequuence Lo the behind posiLién (not cued in this program) and side, also not
cucd, had ne errors (the Rne row under the abscissa). The posttest data
(dotted bars) colliected over two sessions (24.trials) indicated that Subject I
rcspbndcd 1007 correctly to all relational positions.

“he third general traihing procedure inyolved the use of verbal instruc-
tioas by the experimenter. Five,éubjccts (B, ﬁ, E, C,‘and C)'after a secries of
pretests were found to have éne consistent error to the behind ditections.,

Each subject, wicn behind was given, went to the side position of the house.
Since these subjects demonstrated errors to only one simple relational position

out of the six, it was decided that perhaps a simple verbal instruction of where
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the corrvect pasition was for behind may be of fective and that programming was
not nccessary.  the procedure usced (Table 1) consisted of the experimenter

prescenting a scquence that hed four back and four behind instrucrions and two

trials cach of the other feur positions for subjects B, C, D, and . Subject

¢ had the pretest scquence, which meant that cach of the six positions was
presented twice.  When tho subjfcts were run on thcir.scqucnces, the first
errov to the behind posgition resulted in the experimenter stopping the scssion
and walking to the back/behiud position of the house. He pointed to the re-
spons¢ key for the behind position and told the child, "Here is behind, push
here.'" the child then pushed the correct key and the house chime operated
along with the reinforcer clown. The experimenter then said, "From now on
when I say bchind, push herce.' These instructions were only given once re-
gardless bf the behavior of cach subject in that or subscquent sessions.

Fig. 9 iadicates the cerrect responses for these four guhjccrs ¢ the

pre-posttests and the intervening verbal instruction sequences. The top

(suﬁjccts L, D, E, aud G) and botton (Subject C) graphs show that all had
Zero percent correct responses tQ behvind on thie p;ctcst. Once the verbal
instruction had been given {or subjccts‘B, D, E, and G (top graph), they
made no further crrors on the sequences (RV and RNV rows under th abscissa).
The posttest for thesze subjects also was responded to at 1007 for all positions
including benind,

SuhjucLiC (lower graph), following the one instance of verbal instructions
concerning the behind pasit, a, inucd to make a fcw errors on ‘the sequences.
The middle bar labeled VS under behiind and back inlicates the . errors continued

to occur to both after the experimenter's instructions. ilowever this subject
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was run on the sequence for three sessions and by the third day there were no
errers to any pasitions even though no further instructions were given con-
cerning cither behind or hack,  The posttest data also indicate 1007 corrvect
responses for all positions, Subject C had scrved as a trial and crror control
in that ghe had been givea 16 pretests (Fig. 4) before these verbal instruc-
tions. The only other errore that this subject had during these pretests were
Lo back and side during the fivst pretest only. The following 15 pretests

had 1007 cofrocL respouses to back and side positions. When verbal instruction
was given for the behind position, this subject then made errors on back by
fesponding to side.

One of the control procedures used in this experiment was to assign a
subject (with similar orroré) to an éxpcrimentui subject while the latter was
being run on a training scquence. There were three subjects used in this
manner. In Table 1, under the control subject coluam, it can be seen that
I served as a c;nrrol for H's first program; D was a control for ll's second
program; and F as a control for Subject I. Also Subject E could be considered
to be a control for the no fading - all positions cued procedure and b on F
.as controls for three step fading.programs.

All of the control subjects were given the same scquence and instructions
as their experimental subject except for the liéht énd/or buz;cr cue and fading
proccdufcs, Thercfore these control subjects received the same number of trials

and stimuli as their experimental counterpart but were run on esscntially a

trial and errov basis. If the control subject was correct the reinforcement
procedures were activated as during pre and posttests. o

Fig. 10 (top grarh) gives the percent correct of prc-posttest and programn
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seusione for subject W, Bars 1, 2, and 2 are the pretest, program, and post-
test data for Program 1 (all positions cued with no fading) and bars 3, 4, and

5 arce the pretest rograim and posttest data for il's sccond program (three step
] s § 14

fading with two pasitions cued). The two bottowm graphs give the control data

Cfor I's two programs (E for Program 1 left graph; and D for Program 2 right
‘ } 8 grag i g

graph),

Control Subject F consistently made errors to the behind position du e
the pretest, control sequence and posttest, thus showing no improvemoen .
result of the control sequence. Also an error was made to under (second sct
of three bars) during the control sequence. Vhen comparing F to the experi-
ﬁcntnl Subject i1 it is wot possible to say that the control sequence vwas less
effective since H made errors on the side positice on the posttest of Program 1.
However, it is clear that the control soducnce was nbg more effective than the
programn sequaenca., . |

Control Subject b (Jower right graph) had two positions on the pretest
(behind and gide) that had errors. This subject reccived the control scquence
fnr il's second'prugrnm and as a fesu]L improvca on the side position (1007%
correct) but not on the behind positien (zero percent). The same sequence
given to il under progran.ed procedures resulted in correct rcspohding acrosg
all positi&ns. D was not well matched to ! for the scvcond program since theve

was &« differvence in the number of positions that had errors on the preolests

for the 1o subjects. However, considering the bchavior of both of the con-

trols (L and D) on their respective sequences, it appears that going through
the control scquences resulted in no increased correct responding‘on two
positions, slightly disrupted one, and improved one.

ig. 11 gives the pretest, program (or control sequence) and posttest data

}7
£
u “5
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Tusert Fig, 11 About Here
for expaerimental Subject 1 oand codniol Subject ¥ oacross cach simple position,
procedures for.subject 1. ‘the

The front was the enly position under proprommed

program for [ront was not suceessful sivee | had a postrest scove of 507% on the
front positicn, However, contral Subject I° also did vot dmprove and in fact

decreasaed in covrect vespouding acvoss the sessions (pretest 427%; control

scquence 25%; posttest O0),
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The <iu'ﬁ('l'i[\( ive (pretest) dota collee 11.11 on the 19 subjects for the giwple
relational abstractious appeared to agroe with past normat fbve data,  The age
vange of the subjects in this eaperiment wvould vesult in the prediction that
SO wQuld rospond coveaetty to all of the pesitions while others would seill
hrove some orrors,  Ccihe seleciion of the six positions used in Lhis Jirst
exporinent  awd the werihod of testing u]luw;q for same [uvrther stat¢uentys to
be mads concorning this deseriptive data,  The results on the firgt four
v
proetests indicated that the "vertical'™ orientations (under and top) Way be
learned in our cultiure carlics by most preschoolers than those that Scem to
have o vore "orizontal' orjentation (front, behind, side and back)., Also,
since behind and back wvere locatad in the same position with respeet to the
house but vere respoaded to differentially by the ta-be-programmed subjeces
it wonld appeoar that the term back is perhaps more commonly used with pres
schoolers (et least thone living in this scetion of the country).

sitended pretects on several subjects and the relative lack of Overlap
in prefest s ores botweon the three groups (to-be-prograrmmed; learacd; angd
=ero cerrors) indicatoed that those children vho congistently made sot® eorrors
would probably acquire those abstractions only after some other type of
instructional procedure than triazl ond error feedbacl,

The three difforent craining procedures used (all vusitions cued with no
fading; fndfn; of stimulus lights and,or buzzer; and verbal instiuctions) all
had varicd results,

One of two subjrcls was successfully ¢rained when no fading was used but
cach pusition was cued. These results coincide with others (Etzel, Busby, and

Cooper, 1971).° That is, some subjects can learn erroricssly from cuing and

maintain the acquisition even though fading of cues is not carried out, lowever
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lhf provedure has not been found to be offective for all childroa and thore-
fore should probably not be genervally H]qﬁlf!%l or applicd rnTl)' in special cir-
cumslances.

The voarvied success of the four prograns run that iavolved fading pro-
cedures resultod §n soveral ".k(‘.un(:lu:;iun.t:. ']‘l\c' Lack of success of Subject T's
three stop fading = ene response cued prograw scems to be best attribuled to
the lack of inscructional control during the running of that subject. As a
result of 1's bhehavior, a board on which two "happy faces" were painted vas
placed in the reom,  Each subject then was instrucred to stand on the faces,
then on vigral make a response and then fmeediately rcturn to the board. 1In
cssence this turned the session into a discrete trial experiment, vherecas be-
fore wultiple responces vere made to one set of instruc:ions and the trial and
dircctinu; Lost the advantaege of a standard stavting ovientation, necessary
in a atudy dealing with ralnlionnl‘nhstractiug.

Subject T's second program may not have been completely successful be-
cause both cues were simultancously faded across sessions. 1f only the
prngrumhing of one responsce was involved then the issue of fading two cue-.
at onece does not arisce.  For cxaﬁplc, subject I's third program was successful
when only one response was involved., However the number of fading trials was
also increased so that the reason for acquisition is not clear.

Subject iI's sccond program which had a three step fading prégram-with
two responses cued did result in acquisition of all simple apstraétions.

The use of the sawe cuce for two different divections (Back and Behine)
may have nade the two abstractions more similar., Therefore the sybject
responded to the same position only when those two instructions were given,

Verbal instructions given when only onc position has errors appears to
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function din o similar way 1o the all positions cued - no fading procedure,
That some Instructional procedure is necessary scoews apparent hut in some
caser minimal dnstvections wiy be o)) that are needed. Subject C's orrors

following verbal instructions may supecest that the procedure will succeed

when only Qne position out of o group is not completely acquired.’ I1f other
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positions dve not clemrly, (li.v.c:lrimin.'l.t.c'd from the one being trained then
inetructions may lead to a breskdown in vhat previous] y appeared to be an
acquired diseriminavion,

The gubjects that cerved as controls for some of the programs were not
as vell patoed Tvroewperimental subjects as would have been desirable.
Howaver, the b . of the control subjects on the control sequences
z)l‘onc, can peia e the conelusion that exposurce to a scries of stimuli on a
rrial u,nd'c‘l. vor basis does not result in any immediare acquisition.

The covveing out of Espeviment T resiolted in a series of "hunches"
regarding bow to program the various complex positions for the same subjects

in Experiment I1.  These hunchies were then applied to o variety of prograas

and tested on more difficult discriminations.

192




ToIL

EXPER D N

Assessment and Training of Complesr Pelaticnal Abstiractions
Bubjects

Of the 19 original subjects described in Expervipent T, two (B and F)
did not participate in Diperiment 11 due to their withdraws! from the Pre-
school prior to the running of Experimoent 11.
rretest

‘ . . 4

After having wet the criterion of 100% correct responding to all

positions on the simple rclntioﬁnl:absrrncrions,.subjccts were given Lwo

complex relational pretests over four scequences (making a total of 36 Lrials).

Fach sequence tested nine positions (left side, right side, left frout, center

front, right {ront, top left back, top left front, top rilght back and top right

O
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front). 7The occurrence of the positions in the scquence -was alternated between
two orders. A copy of the complex pretest data sheet is found in Appendix A.
The Jmthod of adainistracrion and reinforcement p:occdupcs for the comples
pretest ave the same as vsced in Ixperiment T.
Training

A vaviety of programs veve developed based on an error analysis of each
subject's complex pretests. 7The programs were designed to teach such responses
or ask questions regarding: 1.) The acquisition of correct responses to a
positional instructional chain fe.g. top - right - back); 2.) The usze of
succ055i§c as opposed to simultancous fading procedurcs; 3.) The effective-
ness of requiring a subject to engage in a verbal - motor chainy 4.) The
cffect of overlap iﬁ fading during successive procedures; 5.) the effective-

ness of .different cues for different positions being taught in the same program;

and 6.) The effect of tecaching one position(s) oa the acquisition of oti:er

193
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Pach of ihe subjects and ihoirmprngrnwxiwill be discussed in more
detail at the time tie data is prescented since there are feow general
pfﬂtoduxus cowan to all snLjvéTs. However, the various procedurcs usced in

the fadine of tihe cues can be summarized as follows.

Fading ol lights (or buzzer), wvhen more than one responsce was cued
y k] : 3

vas carvicd out undir two geneyal procedures:  Simultancous and successive.

45

In simultancous fadiag, the inteasity was the sawe amount fovr all of the

positions belng cuad, Thus both pociiions were faded at the same time
(c.p. boiln would be 2/3 of the original intensity on the same day). 1In
csuccessive foding ane position was faded while the other(s) remaiuced at

full dniensity,  For cxaaple on any one day one position may be down 1/3

wiiile the other is still at full intensity. There

-
P,

he ovigival intensi
i 7

O1
was aluwo a glight variation of procedure betwesn subjects that were on
successive fading.  Sowe subjects had an oveflap in fading on two positions
while others had total fading of oune position before the other position light
or burzzer started to decrease in intensity. For example, if overlap occurred
in successive fading then onc positioy would have faded to totally out while
the other position light would hﬁve started it's Fading down to 1/3 of its

original intensity within the same session.

The rraining desipgn for Experiment 1T was basically the same as that .

usced in Experiment J. vhat is, each pregram or control sequence was
evaluated by a pre-posttest procedure;  some prugrams were run ort more than

.

one child; and control subjects were run onr control sequences at the time

the cxperimental subjects were being run. Table 11 summarizes the experiuental
.] ed R
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hictory for ecach suiject that did wot meet criterion o the compley relationnl

pretests. . -
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RLSULES

])o:{cn‘{)wi.ivc' Datia on Complex Pelatioos] Abstractions
OF the 17 subjects Ldentified by letters from A through & (Fig. 12),

Tusert Fig. 12 About lerc

76% or over three fourths of the population were placed in the to-be-
progravacd group since they did not obtein 1007 correct responscs on their
lLast pretest (iwo sequences).  This ¢group  {subjectsz A through 0) had a

mean of 347 correcet responscs Lo the conples positions of left side, right
side, left front, vight front, center frout, top lelt back, top left front,
top vight back, and vop right front, whilo their individual percentages ranged
from.JQ to 727.

Subjects P,Q, and B (187 of the total group) met the criterjion of 1007
correet responding on two successive sequences of the pretests. These subjects
mean was 87% on the 36 trials with individual percentages ranging from 83 to
937. o subjcect {from the To-Be-Programmed group:had an individual percentage
corrcet as high as the lower percentage correct in the subjects who learncd
group.

One subject (8) made no errors during the pretests. 0f the 17 cﬁildren in
this study more than 3/4 (77%) had very few consisreplly corrcct respoises to
the complex positions.

Fig. 13 shows percent correct for each of the two complex pfctests

Tnsert Fig. 13 About lere

'
(four scquences) for individual subjects in the To-Be-Programucd and Learned
q

rroups. The threce subjects who were placed in the learned group (lower row
J

of three graphs) tended to have initially higher percentages of correct
s b)
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yespanses and the wore ypical acquisition curves.  ‘The t()u]:(-~17fc)gxwlnnnc(]
group tended to have faivly flat curves, showing no trends towvard .'1cqujs;i(‘ivon
acreus the protests,

Fig.‘lh presents data from additional prelests given (o subjects D,

Tusert Fig. 14 Aboul Mere

EyG, 1L, and N from the to-be-prograamed group.  All of the subjects cxcept
N showed an incrceasa in percent correct on the additional pretests. Three
of tire five tended to Tevel out or decrease afley this dincrease.  However, no

by . . 1+ . ‘. 1 . . . . . . .y
subjecet from this groun reached a percencage equal to that of the lowest

individual percentage of the group of subjects wvho learned.

Fig. 15 shows the percent corvect on additicnal pretests for those subjects

Insert ¥Fig., 15 About Here

who learned.,  After achieving 1007 correct responding no subject from this

group cver wade an error cven though the additional pretests numbered as many

as 14,
Fig. 16 shows the percent correct across iwo pretest (four sequences)

’

by position for the subjects to-be-programmed and subjects who learned. fhe
data are plotted by cach complex relational position on cach of the four
scquences of the two pretest. The dotted lines represent the data for the
sul:jects who lcarned and the solid curve for the subjects tofbe-programmed.

The one position with the least discrepancy between the two populations was

center front.. The four top related positions show the greatest discrepancy

ERIC £97
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between the two aronps.  When the pretest data was analyeed it indicatod
that the children to-be-programmed were not-vesponding to the "Fop" pant

of the verbal ingtructions “c.e. Top Pieht Dack), whercas the subjects who
) Pl b .

vere responding fo the three positional jestructions.

Prpeviomental Clyaindine Data on Complen Relational Ahstractions

Protest cerror analysis indicated that the to-be-propgrameced subjects had
the most difficuliy with the top positions. fThese were the only positions
(hat contained three terms (211 other complex stimuli contained two). Tt
was also apparent thet the to-be-proprammed syijcts.lcndcd te respond primarily
to the bacl/beliind pesition vhen instructions for top-leli-hack or top-right-
back woere given. Conscquently two subjeats (0 and E) who both demonstrated
Lthhis crror pattern vhen given the tap instructiouns were chosen for study.

0 received a toperight-back program (fuble II;, sccond row) while E served
as the control. The program sequence was given over six sessions with five
stoeps of fadjng:on the flaeshing red Jight. The light and the response ey
were located on top of the yoof of the house, and on the left back side of
the slanting roof. A program sequence consisted of five trials of top-
right -hack and oncleach of the gther comples positions (except for top-left
front which had two trials cncﬁ).

Fig. 17 presents the pre-posttest and program data for subject O and

Tnsert Jlig. 17 About llere

the control sequence and program for subject E. Subject O had no correct
v - %7 o \

responses on the pretest while E had only 257 corvect. The program wvas

responded to 1007 correctly across the six sessions.by subject 0, while

the control sequence had 207 correct responses. by E.  The posttest for 0

i98
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yoemained at 1607 correct responding while L ocontinued at 257,

Subject ¥ was then given the same seriws of séqu;hvvs hut this Cime with
the enes and fading proccedures.  ‘The propram and posttest were responded to at
{ho 100% criterion level,

A series of different pogitional programs were carried ont with cither
simultancous or successive fading procedures. ‘Three subjects (7, L, and D)
recceived a simultaneously faded progrow for rvight front-center front and left
side - vight side.  Ouvt of the threc programs one was successful in teaching
the discrimination. VYig. 18 (for Subjeect 1) and I'ig, 19 (for Subjects L and
D) show the pre-postiests and program data. For Subjects L aud 1 the simul-

Lnsert Figures 18 and 19 About flere
tancous prograon was presentoed firvst in theirx experimental history. Subject
p fLirst served as a control for I then was trained on L's simultancons pro-
gram. It was this latter suquct whose program and posttest responscs indicated
that the discrimination was learncd.

There were nine successively faded prbgrams run on left side - right sido;
top left - top right; right front - center front; and top left back - top
right back. Subject 7's second and third programs (Fig. 18); Subject L's
scecond program (Fig. 19); Subjeét 1. and D (Fig. 20); Subject % and M (Fig. 21);
and Subjbct A and ¥ (Fig. 22); all had successive programs wiere the fading was
not carried out - the two cues at the same time. Out of these hine programs
seven werce suc..  .aul while th (Subjects A and L; Figures 22 and 19) im-
proved their po§£Lest over the pretest but not to the 100% criterion level.

Although the successive programs (as compared Lo the simultaneous programs)

159 o
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appear to have bad o Bigher success ratio, therae were a vaviety of othoer

variables that may hove effcected these reselts, One inparticular vas the

numher of scessions involved in the Geo procedures,  Vor example since fadiap
of both cuces was cavricd out sinultancously then the number of scssions for
all simulvancous proprans was four, ‘On the other hand the successive pros=
grams el either sisx or seven gsensions.

Both progrowming and trial and cervor procodureys that have included a
cirained response have found that successful responding is usually incrcasced
by this techmigue,  Two subjects (Loand M) were given programs which included

a vequired vocbal responre, Before the "po" i

ight wentt on the subject had to
pive o verbal responcse. Subject 1, (Fig, 19) had this required verbal responsce
added to proorvans three and four,  For czauple, on program three when the
c:.\:pcrj.n;\'zn‘L(:x' gave the instroections the :;lxl)jrzctL had to repeat the pusition
befove the "pe' light would come on, thus permitting the subject to then
respond.  In program four only the lelt front position had the verbal chain
conuccted te the procedure.  Subject M (Fig. 23) was successful in learning

the left front - righ& front discrimination when the verbal chain was in-
serted prior to the pushing (motor) responsce Thc ﬂsé of the‘required verbal
response in cach of the programs was under slightly different conQiLions. For
Subject L in program three it was added to the scquence vhen only one responsc
vas being cued.  In program four it was the wmanipulation for the left front
response while the {Jashing light cued the right front response. Subject M
had a successive program when both flashing light and buzzer were cues for

right front and jeft front respectively with the verbal-motor chain being ticd

-

to the left front position and ne verbal response to the right front position.

200 o
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Ju all prograws where this verbal chinin vas added to or was the only procedure,

the subjecet tearned the position to 1005 criterioa.  1t=should boe noted that

o,

1]

three segsions of dnstructions prececdsd the jert front - right front progran
(Fip. 23) of Subject Mo This was a siwilar procedure as used with sone subjeots
during the simple px:n;;r;m:»:..' Rowever . the presession verbal inatiructions vere
given for tvo positions (as opposed Lo one during the simple programs), left
front angd vight front.  ‘Lhe iustructions alse ineluded the demenstration of .t.he
151'»5;1'.Ljun, This procedure did not result in any corvect rc:-:]mn;:o:; (on Joft and
vight frent) and theretove the program with the verbal-aotor chain was given.
The lack of succens with this instructional procedure may have been due to the
fact that two (MO one) pesitions were Leing instructed,

The question of whether or not the overlappine of fading by the Ltwo cucs on
a program would disrupt the behavior during a program was considered. The data
indicate that out of five programs _Lhzit: had overlap three resulted in no disrup-
tion of hoehavior during the pregram (Subjects N, 1, and N, Figures 20 and 21
respectively).  In contrast, of the programs that bad no overlap of f;-:d.i.n;'_; on
the cucr:%, four \».'cx‘c’- successiul and one was not. The four programs that did not
disrupt bhehavior during the ]n‘_oz-‘,r'am were ruun on Subjects M, A, K, and J; .l’i.gurcs

.23, 22, and 18. ’ From these results it would appear that no consistent tyont
appearaed gsince both procedures were almost equally successful .

JThere were ten programs that utilized different cues (light or buzzer) when
teaching nmore than one position. Also there were four programs that had the same
cue for two different positions. Those subjects that had programs with the same
cues (J, D, and L; Figurces 18 and 19) for both positions had a 50-50 chance of
success,  On the orher hand vhere differcent cues for different positions were

used the racio iwmproved to 75% correct (Subjects J, 1, D, H, M, N, K, L, and A; Figures

.

18 Llll’()llg"h 23) .
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The last analysis made on the rte econcerned the of feet of the acquini-

tion of one or worve velationa !l abetractions on the cequisitios of othor

' .

complex abstractions,  In Fin. 24 the inecreanse and decreoLe of pevcent correct

]
Tneert Fise 2% About dere

responces from proeftests co final postients on nonprogranaed stinuli iy plotted,
The nevies of bars on the left were a2all of the esporimental (hatched) subjects
and their controls (dotted bars).  The sul-jects on the right weve those that
had nw Cﬁnr;<ﬁs;\:5Hn theiv promrans.  The data was caleulated by taking all of
the positional itens war the c«nup]c>;‘protcwﬁ. that woere not being suhsc%n}onL]>f])ro-
prasacd and arriving at oa pereent correcet for those ftems only., 7Then after the
program, a percent correct for those same nonprogranmed items was obtained.
These two percentages were thea subtracted so that if the posttest percontage
was larger on the nonprogrammed items then the difference was nﬁhigncq a plus and
was plotted on the upper side of the abscissa. 1L the percentage of nonprogram-
med itews was larger on thoe pretest then the percentage was assiéned a minus and
plotted on the botLen side of the abscissa. Vor cxample Subject A (the first
bar) increcasced correct rcspondjng 42% on nonprogramued items frow the prétcét to
the postlest. However A's control lost 107 corrcct gesponding on nonprogramnmed
items.  Subject U (experimental) increcased SOZIGhilc H's contfol decrcased 5%.
Subjcct O increased 22%. tHowever, 0's control also increased (35%) and by a
\:]argor amount.  This increasc in corrceet responding on ﬁonpnqgrammcd items by
this control subject was the only incrcasce obscerved on the part of a control
subject. 7That is, except for this subject, controls either lost oy showed no
diffcrence (e.g., Subjeoct nN) ho;wven pre and posttests.,
On the other hand, subjects who had ;n intqfvoning program cicnr]y showed

incrcunces also in correct responding on nontrained positional items. Out of 12

202
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programs only one experduontal subject (L) showed olther no fpesonie or o
decrease Lyom pre o postlosts on nonprograwaed stimull. However, this same

*“

subjoect on lat ;'l' programa did show transfor ceffcets.

Thiv offcet seemed to bold whether or not the nonvropramed stinull were
also presented (but not anihud) in the progrvam (between the pru—puuttuntn) or
vhether the subject had no expericnce with them exneept on the pre=posttests.
The astevisio () under Subject 0 and E's bars and also under LA and J3 (or

control scguences for Subject 1) indicate where the progrons contained thesc

nenpropramned dtems.  ALL othier programs by the other subjects on the graph

ccontained only the complex positional ditem that vas being programmed and

simple poaitional ftems that the subject had already acquired.
One further exanple of how acquisition of some comples relational dis-

eriminations vill offect others is scen in Fig, 25, The graph is a sunmary of

Tneert Fig. 25 About Here

Subject J's experimental history on the complex stimuli. Subject J had three

Jprograms, two on the centeor front - right front positions and one on the top

left back - top right back positions. As a result of thesec programs the per-
centage of corrcect responscs on other positions increased across the four sets
of tests until on thé last test (number four) all positions werc being responded
to at 100% corrcct (indicated by the hatched squﬁrc) with the exception of the
left front position that was 75% on the final test. The cffects of these threc
programs was most clearly secn on such other positions as top left front -~ top
right front; icft side - right side and lelt front. Since none of these were
1

cver programaed it would scem that training on some positions did influence the-

acquisition of other complex positions.
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The complen deseriptive dota nhfﬁitnﬂl on the 17 nubjects fndicatod that,

. -

T dact dhose tvpes ol relationnl positions vere wore difticult for pros
sehoolers i the three and fonr vear ranve,. Detendod protests did not result
in any clear cegnisition,  Most of the ehildren did not even respond Lo the
fnitial teva of a three tern positional diveetfon, The analvsis of u variety
of c¢rvor patterns and sowe programaing icunes rafsed ia” Experiment 1 resulted
in a servics of questions being ashed wadile programs were being constructed
to teach the conplex relations,  One program vas developed to crain a subjoect
te coue ”Uﬂf"' the control ef all three stiuwmlus (erms in a comples direction.
This was o successgful program aud pavt of this way be due Lo the fact that
auly ane complex mogition was boing progranned rather than a discriwmivation
hetween vy complen abstract ions within the same program (such as top right
hack - top ]cft‘back). However, it appears Lo he n.fairly casy procedore to
Lring a child under the contrel of a three term rcluljuna] abstraction and
once this responge is acquived then discriminations between geveral three

terw abstiractions could be programmed.

The more successiul progréms scemed to be those that were dcsigned so
that successive fading of cues occurred rather than a simultaneous fading.
The actual reason for this however was nol investigated in this study and
remaing a problem for future experimentation. The varinbles.lhat may have
effcected the results could have been: number of sessiouns (which were longer
for the successive programs); only one fading process occurring at a time
and therefore the subject may tave been more likely to have traysferred
control of the cue to the actual complex stimulas position; diffcerent or same

cues for different stimulus pusitions; the order in which a subject received

the simultancous or successive program (e.g., first or second in experimental

204
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history).  these latter variables were not systematically controlled and

éould have attributed to the variance in sQpe respvct?

Successive fading, as carried out in most of these prograus, seems wore
likely io succeced. - Also it docs not appear that « slight overlap in the fading
?roccxses of two cues will result in program crrors. Conscequently, there may
he & point somewhere hetween complete overlap (simultancous fading) and & one
session overlap in the fading of two curs where optimal lénrning will occur
and yet with maximom e[ficivncy.(fewor trials or scssions).

The addit ional requirement of a verbal-motor chain in the responding to
a prograwped éequonce may b a method of adding a sLi&ulus (the subject's own
verbal reuponse) to help cue vespouses. This preocedure should be investigated
further since it has the advantage of the subject almost carrying his or her
ovn stimulus with him to use when other cues may have faded out or been
removed, ' .

The fact that children who were programmed in complex relational abstrac-
tions also gave cvidence of acquiring other (nontrEincd) abstructions (while

the controls did not) tends to emphasize the following position, Tt is not

1
.

so much the “developmental level," the 'readiness factor'" or some neuro-
logical growth or lack therecof that determines whether or nol a three or

four year old can learn complex relatioral akstractions. Rather, it is how

one arranges the lecarning environment.
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“rhe fading of lights and buxzer was accempl ished by the use of cali-
brated potentiomcters, Tn thoe case of the light, to decreasae the
intensity equally across the range {rom fullld]]umina;ion to totally

out:, a2 light bonil consisting of three lights was built into a control

ez

box. This Lank of lights was wired in sevies with the potentiometer
and cach iight could be put into the circuit independently by switches.
This allowed the same cnrrent draisage if fou?, three or two lights
wvere on (e.g.. when side was cued two lights were illuminated cn the
house and two lights werce illeminated on the contrel board, giving a
current drainage eqqglwpg four lights). The calibration was then carried
out by twrning the potentiometer until the lights that were to be cues

[ " ' .
wvere visually out. Then the number of steps qhnt were to be the
fading sequence were divided into the number that the potentiometer
pointed to on its own scalc at totally out position. VFor example,
if‘tho lights were visually.oht at point 30 on the potentiomecter scale
and the program called for thrce fading steps, then the first fading
step moved from z;ro (or full inteasity) to 10, the second.to 20 and
the third to 30. The buzzer was faded in a similar manner.' The lights
upon witich the fading and cn]ibrat?on was carriced out were G-I 1819,28v.,
.04 aups. The buzzer was constructed in the éhop by the experimenter
and was basically a 6v oscillator ﬁodule'wired in conjunction with a
PM spceaker.
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Fig. 1: Percent correct on four simple relaticnal pretesgé‘%or
: subjects—to~be-preogramncd, for subjects who learned and

for subjects whao had zéro errors. “he range averages and

means, for the three groups are given in thc.boxes. The

bars are of individual percentages.
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Fig. 2: Individual percent corrcct of simple relational concepts across

; .
four pretests by pgroups, subjecte to be programmed and subjects
1 y | PH 3 s J

who learned through protests.
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Fig. 3: Percent correct and individual comparison across subjcects-to-
be-programmed and subjects who learned on first four pretests

and additional pretests of simple relational concepts.
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Fig. 4: Simple relational concepis percent correct across extendaed

pretest for Subjccts B and C.
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.

5:

Relational concept position percent correct across four pre-—
tests for subjccts-to-be-programmed and subjects who learned

during pretests.
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Fig. 6: Subjccts A and H percent corrcect on pre-and posttest and

intervening program {no fading, all responses cued).
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Pevcent coxrect on pre- and posttest and intervening programs

which three step fading was uscd for Subjects I and 1.

226



+ Percent Correct on Pre and Posttests
Intervening Program : Three Step Fadin

One Response Luod

Subject 1 -

(Y41 N

j
]

W0 —.eens

u'u’f

.3:—__

F
i
owe
i

Heesesscscse

e e e e

g

Wleecoenscecccncsnsssnrocsns

b e et e ey e

TOP UNDER
8 [ 8
0 0 0
88
e - lf.b fels
100 - Subject 1:” .fhlc R:w:.c.):n
75458 & = Pog
weood - N
0, tu Lot
@ 50-peral pe- L2 e
& =3 l :
= - | :
¢ 27 ol ! :
8 ' ! i 0- ‘ .
(0] AN .
0_ O"'!“‘“'l',;:"‘&;.ul aldly TN L Lalals;
FROMNT BEHIND SIDE BACK TOP UNDER
P 2: 8 8 8 B g
C 1 6 0 6 0 0
Rc 71 100 - 100 - -
Rnc -~
100 . Subject H - Two Res ,)o 1SeS Cued
75 = :
50 - 18
3=
25 - ‘o
: ‘0
0~ .
BEHIND Si
P 16 :
C 12z
Rc 100 - - -
Pnc — - 88 100 100

B

O

ERIC

Aruitoxt provided by Eic:

c

o
F
S
T
U
B
0
P

(@)

Re

- Rnc

Position Within Doited
% of Incorrect

Bar

o

_ Pretest(s) %

Correct

Postlest %
Correct

Fromt

Side

Top

Under
Back/Behing
Ze1o %

Total Times
Presented in
Program
Tota! Times
Cued in
Program

% Correct of
Responses
Cued During
Program

% Correct of
Resporises
Not Cued
During
Program

Responses



o

ERIC

Aruitex: provided by Eric

Fig,

o
RN
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(front) in which scven step fading was used for Subject I.
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I'ig. 9: Percent corroect on pre~- and posttest for Subjects (B, D, R

and G) having intervening verbal dnstructions.

.
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Fig. 10: Comparison of prograsmed amd nonprogrammed (Control) sequences
3 v 3 9

for Subject 0 (Front-back/Lehind) programs.
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Fig. 11: Comparison of three step fading pregram and nonprogrammed

(Control) scquences foxr Subject I.

o

EIQC‘(

Aruitex: provided by Eric



+
i

¢
1 o a .
—_ of 2
. JEoeEs R
DSy o
- R £EQ -
g g 0wl Bat g
g:; o= @LEL EgE &,
9 g v O Y4y Do
OB fp 288 45T B2
N0 56 v c o 0D ¢
[ &r 53 X0 [ SXS] O 9
[ 3 o) L
— 0 ora = 0 i
g8 wo §:8 268 =4
=& L =ga O Egh £
g §s B8p .S, wrfliy
< OF ZOE LNoSaonos T F
i G & W» <. DV ool L
o O o0x6 Qa0 DL
€2 €0 €88 tdn3ES2aR &3
" » n [ LI "I T 1 [ non " ':I E
.- O
sl
] 5>
w 2,
(O]
Q
&
e
.L'J (&)
vy 3 o PRSI -
) (®) ; VNI 5
('0 [ T T SOOI F TP I ¢ X
w
3§
O
[yt [oX .
Lo W o'
o 6] wie
S o 1o
O o o {f AL
= = et
—O 8' &J}_ b - Al
(W
() .
E !
[0} N
£ £ £ £
(4] © O ©
A o ) o
o L e O =
2 o &)@ &
Q. [O)
= N
o 1
= @ cvstosososossssssssrattssanes o] B
.
9_) °%00i=4 Sy {s ' O?
~ -1 : e
2 = i $%Elc L %BEs 3 o 8| &
5. ' L R e e S = e P
: ) % = ;g 14
- @ a o Leee  REILBAEARESEY L]
[¢}]
o o o
@ c
£ D reeniiireenas . o
= &t 05 - 4 lele 2 &
. 3 b; o BRI —in 2
c‘_U (dp €2 - Qt TSt et O 2 Q \’\'f\"—:"v‘v“\"s MAVRALALAURINRSL A 7S c.
. vz < AW/\NVV—-\-VWI(J_ w U) '-"’U "
m E:;'q.é‘..c., T T L «,4---.".)‘- a. 3 Sbent e T enangmenem for)
O ""9'?17 Ve R St —_ N~
(3: E.-"--&-'. L —— - e omett a2l 3 = 9 ittt e mr 0 0 S et i o e i s Do e d O -
)] = '
. o oy
— et Q
o . T Oo-.o-:o:o-.ooon sssesccsvons
LI : %S2 = L "oSZ S %05:-8 o|f
cC ad ~.>‘ ' ...l.l.l..l....l.nl‘c.l.r-l—v-w‘— "\71
O SRy . s %t = L%S2 = ovoO:"q A &.
()] .v MRS L l:: L Ool‘loo-o-..o; - r»["::a\jo w
i — %SC: S 5L 8 Ol |u . %85 = € Ak
o] rsRAAA R R LT RN YRR RE 6“......-........ ve s 1o 4 seaib P s )
Q. ] o -
— =N N
oy 0 0
o =] ]
O w) o
o Y o o o o o o o ) o
('_)_ (5] L] < o~ 2 0 0 <r ~N °

ERIC

Aruitoxt provided by Eic:



Fig. 12: VPercent correct on two coinplex relational pretests (four sequences)
for sul’jectls~to~be-programned, for subjects who learned and for subjects
who had zero crrors. ‘The range average means for the three groups are
given in the boxes. The bars ore of individual percentages.
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Fig. 13: 1Individual percent correct of complex relational concepts across two
pretests (four scquences) by groups, subjects-to-be-programmed and subjects
who lecarned through pretests.
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Fig. 14: Yercent correct on first two pretests and additional pretests for
individual subjects on complex relational concepts.
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Fig. 15: DPercent correct on additional complex pretests for subjects who
learned on first two pretests.
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Fig. 16: Tercent corvrect across two preatests (four scquences) for subjects-
to-be-programmed ond subjects who learncd during pretests.

ERIC

Aruitoxt provided by Eic:



paulea oypp spoafgng .-

spalang pawweiboid sg of —
! SuonISod
441 g4l 471 8141 44 40 471 ~ SH S, .
v ezl ¢ €T L Vvezl vPET L vEeEL Ll vET L vzl AR 2 A wgmm,.mi _....w.
¢ “ —7 .
M N . (5
ol/ o\\v/,v .\\o/ V\\... : oz
\ e g !
n- -] o AIJJ
: \/ o 8
: H Lo O
2 ... ° O.e0 09 2
: : : ®
. : : : : ~og &
e-.o..c.- QeeQe oo el Q*eQeeQe e Qe oDeer e QO o-.nw QreDeeGesd c-. Qe e a3 0..&. - 00!
_ Siselald Suling pauitea oym
s109igng puy pawweiboid ag o) sjoslgng iog
(s@ousnbes IN0L) S1S8}81d OM] SSO0.I0Y }084100) jUBII8Y
LOf
>—J
H




59 -

Fig. 17: Comparison of programned and nonprogrammed (control) scquences for
Subject O (Top Right Back) program.
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Fig.

S

18: Tercent corrcct on pre-postlest and intervening programs (Right

Front/Certer iront, Top Right Back/Top Leflt Back) for Subject J.
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Fig.

19: Comparison of programmed (Left Side/Right Side - Left Front/Right
Front) and nonprogrammed (control) sequences for Subject L.
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Fig. 20: Comparicon of programmed (Left Side/Right Side) and nonprogrammed
(control) scquences for Subject 1.
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Fig. 21: Comparison of programmed (Top Left/Top Right) and nonprogranmed
(control) secquences for Subject 1.
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Fig, 22: Comparison of programmed (Left Side/Right Side) and nonprogrammed
(control) sequences for Subject A,
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Fig. 23: Percent correct on pre-posttest and intervening program (Left Front/
Right Front) for Subject M.
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Fig. 24: Porcent of dncrease or decrcase of correct responscs from pretests-
to postlcsats on nonproprammed stimuli for experimental and control subjects.
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25: Total cxperimental history (nine conmplex relational
four tests with interveuning programs) for Subject J.
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- Progress Report: Studies of Instructional Methods and Techniques
in Remedial.Reading :

By
Wolf and Christophersen

During the present grant'year; the research sponsored by
the Fationacl Lab has included several ereas of emphasis. These
include: 1) the development of a supervisory package for mon:

“#itoring paraprofessional tutors; 2) the evaluation of a new and
different set of tutoring materials; 3) an article describing
the Juniper Gardens reading brogram, 4) an article reviewing the
use of paraprofeesionqls to tutor reading; and 5) an unpublished

doctoral dissertation conducted at the Juniper Gardens reading

progran.

1. 3up 'isory ciage

Sarnard, Christophersen, and %olf (1972&, 1972b) described
the effects of introducing nerformance related feedback to the

worik beADVior.Qf'paraprofeSSional reading tutors, in an attempt

tmouuluualﬂ these on-the-job pe formances in the paraprofesuional

,-/"/

staff. Tive paraprofessional tutors served as subjects. Three
distincf classes of - ’or behavior vere examined: 1) complete:
ness of tutoring, 72) accuracy of data sheet calculatioﬁs, end

3) the time tutoring began each day. A mulfiple baseline design
was enmnployed in which bhe feedbaclk package vas sequenuially in-
troducéd to - dependent Variable’ir a fime-series fashion. Changes
in the levels of the treated variubles were assessed relative to
thcir own baseJines, and relative to the concurrent baselines of

the untreated variables.
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Each day onc tutor was randomly selected and a tape recor d~
ing of one of his tutoring sessions was scored by the experimenter
for completeness of tutoring. Also checked were accufacy of the
tuter's data sheet calculations for that student and the time the
first tutorial session was begun. These results were publicly
posted on a feedback display board‘in the reading lab and.in ad;
dition, were introduced to the employees personnel folder. The
display scoreboard showed the tutor's name, the date, thewpér;
centagc of student's answers to compréhensive guestions correctly
tutored, whether the tutor computations of that student's data
sheet were found %o be with or without errors, and flnally, the
actual time at which the selected tutor's first tutorial session
was begun.

Anslysis of the conditions showed that the mean percent
with which student's answers were completely tutored increased
from a baseline meén of 42 percent to a treatment (or feedback)
mean of 93 percent. Thé percent of errorless data sheets shift:
ed upward from avbaselinelmean of 62 percent to a féedback mean
of 75 percent. The time b“utoring began remained unchanged.

Five %-tests were performed to assess the probability with
which the observed differences in condition means could be attri:
5fbuted to chance variation. Data were treated as correlated and

observations were paired (Dixon and Massey,4957). Three of these
t~-tests comparzd the final elght days of basellne W1th the first
eight days of feedback for each variable. Resultant t—scores

showed the condition mean difference to be significant at the

.001 level for veriable onej; significaht at the .01 level for
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variable two; and significant at the .05 level for variable
three. "Two additional t-fests anelyzed the natural variation
in the final 16 days of baseline for variables two and three,
thus serving as controls for changes occurring in variables
one and two. Neither of these t-ecores were found to be sign:
ificant at the .05 level.

These results suggest that the supervisory program was
-4 . ——
‘functional in increasing and maintaining two of the three ob-

Jectively defined tutor work performances to which it was in-—
troduced. The complete details of this study are included in

Appendix A.

2. Tuboring liaterials

| Ancther study (Guntert, 1972) conducted during the present
grant year involved an analysis of the effects of a new remedlal.w
Teading series published by Barnell—Lof c, Ltd. called the Spec-

ific Skills Series. With this series, seven separate reading

skills can reportedly be tutored. The skills chosen for this
project were "Following Directions", "Locating the Answer" and
”Usiné the Context". Paraprofessional reading tutors were used
in this study to accomplish the tgtoring. The tutors utilized
previously developed reinforcement contingencies to maintainl
-sentence and answer accuracy;

The evaluation was designed such that the final reading unit
from each specific skill composed the test for that skill. In
this way, it was possible'to'test each student's performance in
a particular skill before and after tutoring on that ekill. In

addition to these embedded tests for specific Skllls, a battery -
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of standardired cchievement tests wviere administercd before and
alter the tutoring.

Trne complecte description of the procedures and results are
included in Appendix BE. Generally, the standardized achieve:
nen* test results indicated that using these materials produced
results superior to those obtained with the SRA mgterials uti:
lized in %he Reaéing Program since ils inception. The Barnell;
Loft series did improve the students' performance when each
specific skills was tutored, however, an additional control
group using different tutoring materials coupled with the Spec:
ific skills tests would be necessary to fully assess the reading
improvement. An important conclusion that can be dravn from
these results is that the present tutoring program, as developed
over the past five years under CEMREL suppq;t; is sufficigntiy
well developed to prévide a standard for examining tubtoring

naterials.

5. Juniper Gardens Reading Prosran

An arulcle (Chrlstophersen, Davis and Uolf 1972) published

in Konsas Readins OQuarterly, contains a brief discussion of the

tutoring pho"ram and the results. obtained at the readlng lab of
uho Juniper Gardens Children's Progect

A tutoring procedure has been developed which uses commer-
cially available reading materials (SRA Reading Lab Series IIa).
e procedure involved instructing the student to read aloud, and
subsequently providing differential consequences for the students

oral reading accuracy and question answering accurécy.

L}




This program relies on paraprolfessional tutors to implement
the remedial procedures. These tutors have been either house;
wives or high school students from the afea. 'le have round'they
not only made good tutors; but aided in keceping program costs at
a minimum;

After less than 15 hours of tutoring, the tutored children
showed a mean gain of 1.54 school years on the accuracy componant
}of the Gilmore Oral Reading Test. The nontutored students gained -
a neri of .3 school years. In the comprehension section of the |
sane test the tutored subjects gained a mean of .75 school years
compared to the non-tutored mean gain of «3% school years.

Cn the lletropolitan Reading Test; the tutored subjects show:
‘ed a nean gain of .01 years in VWord Knowledse and .5 school years
in Reading. The nontutored subjécts showed a gain of .03 years
and .2 years respectively.

For more details of this stu ¥y refer to Appendix C.

4. Paranrofessionals Tutoring Reading N -

In Lubtheran Education a similar article is in press
(Christophersen, English, TFischer, Galecki, Larkin and Davis,
1972). The project described in this article was conducted at
a parochial school in Kansas City, Kansas. Again, paraprofessional
tutors were responsible for the remedlatlon, us1ng the same pro; .
cedures of instructing the students to read aloud and prov1d1ng
progranned consequences for oral reading accuracy and question
answering performance.

- One variable in tth study was manlpulated-—a different set

of commericially available reading materials was used (oRA
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Comprehengive Reuding Series). Results obtqlned in tﬂlo study
differed from thosc of tlc prev1ouoly nentioned studJ
(Chrlstophc:scn, Davis and Wolf, 1972) in that after tutcring
was completed; the tutored students showed a mean gain of 1.7
schcol:years in oral reading accuracy and 1.6 school ycars_in.
comprehension (Gilmore Oral Reading Test)., The nontutored sube : iti
‘jects gained .6 years and lost 1.2 years on the same Components, .
respectively; On the Metropolitan Reading Test the tutored
subjects gained a mean of 1.2 school years in Word Ynowledge

and .9 years in Recading. The nontutored students made no change

in Word Knowledge and gained .6 years in Reading. For mofe de: |

tails of this study refer to Appendix D.

5. Unpublished Dissertation

- Davis (1972) in an unpublished dissertation, used three

sets of relatively similar materials and investigated two read-
ing behaviors while tutoring seven children who had reading de-
ficits. The tutoring procedures were very similar to thosec
previously deteloped at the Juniper Gardens Childrens' Project
(Christophersen, Davis and Wolf, 1971).

In order to ascess the dependency of oral reading on ques; ‘
tion answering accuracy, the cfperlmenter ‘conducted four eyperl:.
nents. Diffex ent variables were examined within each experiment. | ’?34
In Experiment 1, both answers and oral reading were scored for o
aCCUtccy, ané the child was instructed to correct any mistakes.

Little correlation was found between accurate oral reading and

answer accuracy.
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In Ixperiment 2, only the answers were scored for accuracy

and the child was instructed to correct any wrbng ansvers, In
this case, the rate of correct answers increascd.

In Ixperiment 3, contingencies were placed only on the

.

child's oral reading. That is, reading accuracy was recorded,
and reading errors were corrected. In this experiment, the per~
cent of correct answers decrecsed.

* In Experiment 4, a multiple baseline design was employed
for each student across the two behaviors: answerirng guestions
and oral reading. Xach student began by reading and answering
queétions aloud: mno corrections were prompfed by the tutor.
After scverél baseline sessions on oral reading, the tutoring
procedurcs were introduced. Similarly after a pre-determined
number of sessions,_answering questions was then tutored.

In Experiment 4, the oral readiné.accgracy'increased from
a baseline mean of 74 percent to a fufored mean ofJSE percent.
Answer accuracy increased from a baseline mean of 52 percent to

a tufqred mean of 6% percent. The results of Experiment 4 clear-

ly support the view of oral reading and question—answerihg as
distinct behaviors. Tutoring oral reading did not effect aécu-
racy of answering; 6n1y direct tutoringlsf answering increased
“he accuracy of answering.

The results obtained in this dissertation suggested that
oral readiusg and answering accuracy are independent. This has
clear implications for futher research. Tutoring programs might
profitably concentrate on tutoring only specific goal behqviorso

Certainly, the research prescnted here has supported the use of

an empirical behaﬁioral approach -to field of remedial reading.

%
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Introduction

lMany applied programs are tending toward.increased utilization
of pqraprofessionals (Staats 1970; Ellson 1971). Despite the advan~
tages of increased availability and lesser salaries, the problem of
maintaining adequate on—the-ﬁob performance with paraprofessionals
has been reported (Pierce 1971). In this study of a community recre.
atien center, the satisfactory wcrk performance of ﬁaraprofessionals
. was maintained only under conditions in which pay was,contingent.uPOJ
completion of individual Job-components.
| Gibbs and Brown (1955), demonetrated “he performance of workers
.operafing a document copying machine to be signifigantly increase@
when feedback on the number >f documents copied was provided. In ah.
institutional setting, Panyon, Boozer and Morris (1970) reported.im-
proved performances of paraprofessional aids to retarded children, wij
%he introauction of feedback on the number of therapeutic sessions
conducted. Leitenberg, Agras and Thompsor (1968) reported desired
changes in the behavior of patiente treated with a techni@ue incorpo;
rating feedbfe’,components.l Several recent studies in educational
settings nave poeinted to the importance of feedback in establishingf
and maintaining appropriate teecher behavior (Thomas ;'Cossairt
Thompson, Holmberg and Baer, 1971). Finally, in an industrial settiﬁ
Feeney (1971) reports much improved job performance, along witi.consi
erable reduction in company expenditures, upon initiating a system te
provide workers with knowledge of their daily performance.; A compre~
nensive review of studies dealing with the effects of feedback on |

human behaV1or is prOV1ded by Annette (1969).,,'

s 27.‘7., e



The present study investigated the effects of performance~ .-
related fecdvack on the behavior of paraprofessional reading

tutors.

METHOD
TFacility:
A remedial reading program served as the setting. fhe facil-
ity housed five small rooms for tutoring, each equipped with a
desk; chair; a remotely operateq add-subtract point céunter; a
. cassette tépe recorder, and stop watch.: Tutoring rooms vere liqkeé

to a master intercom system.

" Subjects:
| Five paraprofessional reading tutors served as the subjects.
Of two adult women, one had completed the sixth grade, and +the othe
one had earned her GED Equivalency diploma. Both had been empioyed
for approximately a year and a half. |
Toree additional subjects, were high school students, employed
.;.through the Neighborhood Yoﬁth Corps, These teenagers worked 2. :
nours per dsy and had been.employea 7 months prior to tne study‘s.

outset,

'Daily Routine:

Tutoring sessions occurred each week-day after school. Keadin
materials were modified from commerically_available SRA reading labd

Wnile students read stories aloud and answered questions over
the materials, tulors monitored their performance, awarding and.suo

tracting pointa,
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Phree distinet closses of tutor behavior were examined. They

were 1) completness of tutoring, 2) accuracy of data sheet tabu~

"lations, and %) thc vime tutoring was begun eoch day.

Tor complete tutoring, tutors had been trained, and were in-—
structed to emit a short verbal praise statement following each

corréct answer. A complete tubor after a studentn' correct answvez

" was thus defined as any audible utterance emitted by the tutor

following that correct answer.

Following an incorrect ansver, a complete tutor response was
defined in terms of 3 components. A tubtor emitted verbalization w
to occur, which directed the student to refer back to the reading
selection, and which prompted the student to physically point-out,

or read a question-related bit of information. For example, refer

~ back prompts usually took the form of "turn back to the story",

"look up in the story" and so forth. Point out prompts, in contra
were defined more specificasily, calling for an observable physical
response such as "put your finger on sentence ' . A point-out was

also said to have occurred whenever a student re-read a sentence

aloud.

Recording of complete tutor behaviors was accomplished util-
lzing a standardized data sheet, scoring each of the response com-
ponents in an occurrence Vs. non-occuirence, fashion.

) Theze data were combined, and expressed in térms of a single-
percent completz tutor measure. This measure was obtained by aivic
ing ‘the number of completely tutored answers, by the total number ¢

answers @given per session.

Inter-observer relability of this response measure was acsesse

by having bobth trained and naivefcheckers.indépendently analyze the

2,,.“..91. Lo
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oxisting audio-tapes of weading sessions, Pewicdically, each of
2 rogular obscrvers would score the same student's tapce. Infre-
quent naive checker assessments vers made, by giving visitcrs a
set of written instructions and the materials for making the check
Naive O records were later compared to those of regular checkers.
Reliability of -occurrence was assessed throughout, and was obtaine
DYy édding agreements between checkers on response occurrence,qués-
tion by question within each response component column. An over-
éll percent measure of occurrence agreement wasvthen obtained'by
adding the ‘total number of agreements and dividing by'the number o©

agreements plus disagreements.

II Accuracy of Calculations
Part of each tutor's job entailed tabulating the daily writte

records of the student's orzl reading and question anasvering per-

formance. The accuracy with which these computations were made, W

'selected as the second dependent varieble.

™o products were thus obtailned: the students' percent answe
accuracy and his percent oral reading accuracy. In order to obtai
the students percent answer accuracy the tutor was to count the
number of correct answers, divide by the total number of questions
answered; round off, and record the resultant oh the data sheet.
An identical sequence of operations was required in Computing per~
cen’ oral reading accuracy. |

Fach day, repular checkers retabulated all data sheets, scori
the existing tutor calculations as being with or without errors.
be‘scored as an errorless sheet each operation had to be correct.
Any single error was sufficient to score the sheet as havingierror

A standardized re-check sheet was used.:
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- Reliability of the measure was assessed by having a second checker

- independently dnalyze and rank a day's data sheets. Agreement bet-

5

errorless data sheets served as the second daily

The percent of

performance measure, expressing the number of sheets classed as witt

out error, relative to the total number of data sheets on a given de

ween éheckers was defined as bccurring when checkers ranked a sheet
similarly. The rcliability index was obtained by dividing the no. ¢
agreements on scoring by the:numbe? of agreements plus disagreements
Naive checkers provided additional, but infrequent‘chegké of'reli;.

ability.

III Time Begin Tutor:
&

The final variable chosen for analysis was the time each tutor

began tutoring his first student on a given afternoon. Under normal

canilbions, daily sessions were to have begun pfomptly at 3:30 p.m.

The beginning of a reading session was readily identifiable, as
coudents slwvays recited descriptive information aloud, such as name,

vate, session uumber etc., prior to reading their first story selec-

_tion. . A session's beginning was defined aslthe time at which the

student begen reciting that information.

Because each tutoring room was connected to a master-intercom
systen, observer:s had unobtrusive écces; o this response when it
occurred. Regular observers listened fory, and recorded start times

a standaxd data sheet. Digital clocks served as the means by which

tine ol day was measured.

Inter observer agreement was obtained by having a second observ
independently record the same respcuses and time of occurrence. Ob-

servations within one . minute of each other wers required before agre
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mont was credited with occuﬂr“uce. ™o nunber o agrecments on

time-begin, divided by the nunber of asreencnts plus disagrecments
servcd as She index of reliabilivy.
Tron “hosc cecords', the mean time that all tutors began tuvo:

. {
ing was conpuved.

Design:

O

4 multiple baseline desisn vas employed in which each of tThe
deperdent variables was analysedlconcurrchtly across all subjects;
Corpound independent variables were introduced to each dependent

ariable in a time-series fashion. Changes in The levels ol tue
treated variadle were assessed relative to ivs own basecline, aad
~elasive to the concurrent bascline of the untreaved varicoles.

Baseline daba .ore collected over 24 working aays. During b

;‘)

8 SR gy dee . ., S s “ e Ps R 1 -] 5 - RPN
time, tubtoring occurred unct:anged as it nad for roughly 18 monTis.

Zach day one randomly chosen tape per Tuvor was analysed in Tteras

o]

commiese tutor. All dosa sheets were checked for accuracy ol calc
ations, andé the session gtart times were recorded. Feedbacl: on pe
~mance oa each of these measures vwas withheld Torm tubtors during

-\.O-A-AA

da

L0%5er 21 days of baseline, a formal reev ing of all rcading

i sersonnel was held To introduce Feedback for comnlete tuvo
ieon hamd—oubs were Gistributed, mentioning bolth The 1ifs
=ionzl wage vrice controls and the need for objective periorn

DREREY

for pay raises. The &

[¢7]

measures by which tubors could ne L uave
cision to sclect the complebte tuitor performance neasure was announ
unitteon definitions of, and imstructions Ior completely vuvox

[ v v

following corrcct and incorrect answers were provided. As a suppl

Aruitoxt provided by Eic:
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hént,'a 20 minute video tape was viewed, proescnting the most fro-
quently cncountered question types, along with the appropriate
models of complete tubtor behavior for each.

Daily performance was made public each day by means of a 2 ft
x 3 ft feedback board, centrally displayed in the reading lab. This
"score board" showed the randomly chésen tutor's name, »is percent

performancy scores for each of the complete tutor components, and ir

_addition contained a spot on which:the project directors daily sign-

ature appeared. Tutor performance scores were also placed in the

Ttutor's personal employee folder.

Feedback Accuracy of Calculations:

Baseline data were collected on the calculation measure for 29
days. On day 30, feedback was introduced to this variable. Tutors
vere again assembled as a group with written handouts distributed
and reviewed. The handout informed tutors that they would receive

feedback on this performance through the feedback board. Component

~operations of the calculation process were also reviewed for the

tutors in the handout.

In this second condition, then, the randomly selected tutor not

'oniy received feedback on performance on completé tutory, but further.

had posted whether that student's data sheet was ranked as being witl

or without error. This information was also introduced into the

tucor's personal employee folder.

Feedback Time Begin Tutor:
Feedback was introduced to the time begin tutor variable on-day
58 by calling a third brief group meetiﬁg. The time begin tutor véri

able was introduced as the final tutor performance measure to be.
o | 283 | | |
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nonitored and posted on the fecdbuck board. During this condition

the randonly cﬁosenhtuyﬁr was given knowledge of his complete tutor e
- percent scores, Whether or not his calculations were done properly;\
and the actual time he began tutoring his first student on the day -

in question.
RESULTS.ANP.DISCUSSION

Regular observers checked reliability of complete tutor on.20_‘
‘separate sessions with a resultant mean percent agreement of 98.
Naive complete tutor checkers obtaingd a mean agreement scowse of 84
percent. Reliability checks oi. accuracy of calculations yieled 97
percent agreement between regular checkers and 89 percent bntween
.naive O's. Interobserver agreement on time bégin tutor averaged 9%

' pexcent.

Figure 7 summarizes the mean performance of 411 5 tutors on eacl
of thg %3 dependent variables measures over 53 sessibn days. Analysic
of the condition means shows that the mean percent with which stud-
ent's answers were completely tutored increased from a baseline mean
of 42 percent to a treatment mean of 92 percent. The percent error-
less data sheets shifted upward, although in a less prénounced fasnic
from a baseline mean of 62 to a feedback mean of 76. The time begin
tutor Variable remained unchanged, With heaghﬁ;me begin averaging 3:4
p.m. during baseline,‘and 3:42 p.m. Under conditions of feedback.

These multiple baseline data suggest a functional relationship
between the introduction of the complex of treatment variables and th
observed benavioral changes. While iﬁ is tempting to attribute these

changes to the feedback component alone, such a conclusion would be.
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prematurc. One cannot point to the fecdback display board as having
been integral in changing and maintaining performance, as the nmention
ol perfofmance contingent pay roises, for exgmple, may have played

an cqually important role. The only tenable conclﬁsion would be that
this particular combintaticn of variables effected signifigant positi
changes in two of the variables to which it was introduced.

It is important to note tﬁat while tutors freduently contacted
feedback on their performance via the feedback board, the confounding
components of the treatment package were contacted only once;at the
manipulation meetings. Equally important, considerable effort wag e
tended to control for the supervisory variables common to most work
situations, during feedback conditions. That is, tutors received no
feedoack on their performance other than what was posted on the feed-
back board. '

Tnese findings add support to the conclusion of Panyon et. al.,
aﬂd Gibbs and Brown, that fecedback on performance is a powerful sourc
of behavior control. As witnessed in this study, and as suggestea b&
annette (1989), the nature of the dependent variable measure to.which
it is applied., hovwevexr, may determine both fhe nagnitude and longevit;
of its control. Important to conéider is that the observed behaviora:
chanées reported here were effected fery practically. The amount of
time required to randomly sample any one tutor, then rate and post
his or her performance reguired only 30 minutes per day. The gains
of treatment, however, were signifigant to the extent that the origin:
‘reading research undertaking could be continued with the assurrance

‘that the proceedures were be.ng reliadly performed;v.
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Rewedial Reading: A Progrum Conducted in an
Blementary School Utilizing ﬁ“raﬂrofo sional Tutors

Janc C. Guntert
Univercity of Kansas

Introduction
. To date, thors have beon relatively fow ctudics publiched portairing

to romedial redding that utilizo objoctiye data, Christophorsoh, Davis  «
and Wwoil (197C), mado a pilot study of an automated remodial reading
program, Thoy concluded that a "contingent aloud" condition (tho child
read aloud and was reinforced for correct answers), produced accurato,
low~rate responding, This study indlcated that 1t was possiblo to
exnlioit ox perimontai‘control ovor local accurccy in a reading situation,

Christopnersen, Davis and Wolf (1970) began a remedisl. reading program
‘utilizing paraprofessional tutors and commercially avaliliable reading
matorials (SRA Reading Lab), The students received points contingent
upon the corrsct reading responses, ‘After an average of 14 hours of
tutoring, the experimontal subjects gained a mean of 1,54 years in oral
reacding accuracy and gained a mean of 7 months in comprehension, on the
Gilrore Oral Reading Tost (Gilmore and Gilmore 1968), The control group
gained a moan of 3 months in both sareas,

In anothor study, Caristophorsen, Davis and Wolf (1971) produced
evon rora promising results, Tno same procedures were used in tho study
although a different sot of materials (SRA Comprehchsiyo Reading Series)
was used, aiter acoroﬁinatelj the same amount of remediation (14 hours),
the tubored studonts gained a mean of 1,7 yoars in oral reading accuracy
aré 1,6 years in compfchonsion (Giimore and Gilmoiy, op, cit,) The non-
tutored students gainod a mean of 6 months in accuracy and receded a mean
of 1,2 ycars in comprohension,‘ .

In a latest study of Caristophersen, Davis and Wolf (in press) the
(%]

sotting was a pavochlal school in Kansas City, Kansas, and psraprofessional -

Indervndusntse Tonor Thesis

O
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tutors tutorod disadvantaged children Trom the area, Tho.rcading e
materials woro the SRA Comprohensive Reading Serloes apadn; howover,
two groups each containing tutored and non-tutored children woero examined,
In this study tho tutorca students in group 1 galned a mean of\2,0 years

in oral reading sccuracy and & moan of 3,3 yoars in comprohension (CGllmore
et.al,) The non-tutored students in proup 1 pgainod nothing in accuracy

and guined a moan of 1,6 years in comprchension, 'In group 2, tho tutored
students galned 1,% ycars in accuracy and 2,0 yoarsrin comprehonsion,

vhile their controls gained nothing in accwracy and gained 9 months in

comprohension, (Gilrore et,al.)

5

e presont study 1s essontially a replication of the one Jjust cited,
except that only one group was tutored, and the reading materials were

‘changed,

Mothods

Dight children woro chosen by the school principal for tutoring
because he felt they were underachieving in school, Six of these children
were found to have reading avilities which were equal to or lower than
tholr zrade oguivalent in school from tho achievemént tests administered
to them at the start of the study, Taree of these children were raﬁdomly
selected to bo tutored; the throe who were not tutored remained as controls,

Yl d pend .
Meterdialss
ettt

Tne reading matorials used were tho Spocific Skills Serios by Barnell,
lolv, Inc, Example lrshows level "C" of "Following Directions", The
.child was instructed to read tho directions and the questions, Example 2

snews lovél "C" of "Locating the Answer', Insorder to show it on one page,

L4
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Unit No. 50

DIRECTIONS
his tells how to play Circle Dall. Make a big circle, One
player gets in the center. The other players try to hit him with

“the ball. When the player in the center gets hit, ‘he goes out. The

player who threw the ball takes his place in the center. e stays
in until he is hit. ’1ne oame goes on in ths way. '

1. Tais tells how to play —
~f " (A) Fast Ball
(B) Circle Ball
(C) Wall Ball

2‘

One player gets in the middle of the —
(A) net
(B) civcle
(C) wagon

3. The other players try to hit him 'with a —
'(A) stick
(B) ball
(C) penny

4. I the one in the centex is hit, he must —

4 (A) play football
Ny S (B). go out
| (C) get in the middle

EXAMPLE 1

v e -

. amm e cmag e

o ey St - ——_t = = e @
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Cthe shelters in our own country. (BB)

[

Uait No. 25 — SHELTERS EVERYWHERE

~

The houses of far-off lands

of strange materials. (C) Somctimes they

places where most of us would never think of living.

“of stone and earth. (F) In

’,
‘.
-

In the cold Novth the Eskimos bm d their houses out
the winter when Lskimos go on
huntag ::"ips, they make another kind of house. (G) They make
it out of snow. (i) It is called an igloo. (I) Snow is the only

building materizl they have in the winter.

(J) Peonie who live in warm countries often make houses

out of grass. (IL) Grass houses are easy to make and comfortable

L) Sometimes thesc grass houses are built on the

/
{
&eound. (M) Sometimes they are built in trees.

Uni# No. 25 — QUESTIONS

4. Ave sheiters in other countries difrerent from ours?
Sentence (A) (B) (C)

2. Wiio builds houses out, of stone and earth? |
Sentence (C) (D) (E)
Sentence (F) = (G) = (H) .-

4o Ave grans BOURCS ohny 10 mulu&?
Sentence (I) - @) - (K)

s,n

Can grass houses he built in trees?

,";\‘ka‘ﬂﬂlzs (‘"('t:-,) ‘ . g;' $) ‘ M

EXAI"‘PLE 2

{s\) Sheiters in other con antrics are oiten quite dificrent from:

uilt in a &ifferent way. (D) They may cven bo +ound in

Betyts Nen. ety

-
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-y socvdon and tho guostion page wore cut in half, Zach story

Swamplo 3 shows levol "C" of "Using the Context", The children voro

In addition, two Panasonic portadle cassotte tapo recorders (model

no, 3~2C5 das) woro used,

Tach ‘student was removed from his class and takon to a previously

[

designated room in the school which was equipped for tho tutoring sesslons,

caild sat in a dosk-chair with the tutor néxt to him, The tutor
remotely operated a cowntor which was visible to the child, to cither

add or subiract points. The student was instructea to road all of the
ratericl (stories and qusstions) zloud, In this case, throo ¢kills (or
workoooks) woere boing tuhtored, They were: Following Directions, Lopating

the Answor and Using tho Contoext,

vnen the calld read a sentonce, question, or answer, he was awarded
ons poinit, Following cach error the child lost three points, and was
ipstructed to correct tho mistake, Tnis corréction‘coﬁld be in the form
oi correcily pronouncing a word or sentence, or finding the right

answer, Alter the studont had corrCCtgd his mistake, he was awarded one
point and praised by the tutor, Common oxamples of tutor préise aro:

That ©  aorvect, "Tnal's right" and "That's very good."  The doiinition

e or.. -.ading orrors followor Gilmoro and Gilmore (1968) except that

titions and oidssions of words would be consilderecd as errors,

Hesilations wore not, in an offort to oncourage the sounding out of words,

295
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Unit No. 25

. Psh And the strangest places to hide, One small fish swims ‘ One' -,
0 R R N . B \'
‘ righs into Lis mother’s mouth! Out he (1) .. When the called, s,
o dangor Bas (2) e o ‘ + o (12)
. ¢
1. (a) cooks (L) rings (¢) coiues (d) reads . 1L (a) ¢,
2. (a) pnssed (b) take (e) toys: (d) step ! 12, (a) rue
——
A cat will often find its way home {from o great distance. _ More

It won' 1.‘,....

One eat traveled two hundred miles to come (8) ... to its .
' (B).

ownear., Cats have a good sense oF (4) .vveervns

8. (&) senc - (b) write . (e) back _(d) away 13, (a)

4. (a) vain (b) sat - (e) direction (d) money : 14, (;1) Lie'y
Toy soldiers have been the playthings of children for many SRR

years, Long, long azo toy soldiers were (5) ... in armor just ! (15)

like the (8) . soldiers of that time. beging -

- - v . ‘ , -

5. (&) Iat (b) dressed (c) side (d) last 15 (a1 5

€. {a) wreal (b) cat (¢) cookie (d) hungry oo 16 (e e g

Did you know that your name means something? Alice Qe g
meaus “truth,” Peter means “a rock,” and Charles means “strong.” if you . :
Find out wnat your (¥) ..., means, Ask your (8) .o s o It will s«

7. (a) Rouse (b) toy (c) look  (d) name : 17, (a) spi
. : o,
S, (2) pet - (b) wagon  (¢) teacher  (d) cow { 18, (a) tatw

An ant can lift things fifty times its own weight. If you ; Ploy
could i something fifty times your weight, you could lift a car. ; ‘not play o
The anit may be (9) .o, but heis very (10) v o - b (20) .

9. (&) tell (b) fat (¢) fast - - (d) small : 10, (a) zwum -

10. (a) lost | (b) snow (c) strong  (d) hide 20, (a) iwin

ALbi s et Bl o Maiet ? LA A ACANE @ st il Sl a3 e s e e o
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"Mile tho tutor was listoning to tho ehild road andawarding or .
leﬂ*lzlng points sho was alvo making a pormanont rocord of tho child's
roading, That is, on a spocilic form, sho marked waothor oach sontonco
was toad correctly or incorroctly, Tals shoou was usod later to compute
tho ¢hild's sentenco accwracy for tho day, (See Examplo L)

The child was given an answor shoot at the start of ‘each sosslorn,
Tho accwracy of his written answoi's was also computod, (Svo BExamplo 5)
This and tho sontonce sheot wore then placcd in the child's foldor, If
the chiild averaged atleast 83% accuracy for throe consccutive days, he
was advanced Lo wic noxt lovol in difficulty in tho workbooks, This was
oascd on the assumption that if the child maintain&é a hign percent
(above 83+) of answor accuracy, ho could bo consldered compotent

iy that ievol and roady to move on to a moro ¢ifficult level, Orco a

=
(¢
Q,
’ 13
ct

ho supervisor charted tho data on a graph as a roasure of the child's
ress, R

Bach day the studont was tutored Iox anuroximatoly'zo minutes,
Timscaiately aiter tho tutoring tho child could exchange nis points for
roney., Tao rate of points to pennios varled with each skill doepending

won the lovel of Ql;;“CU¢uy. For oxamplo during tho tutoring of
"Toilowing Lirections", all the children were ablo to read more (8-10 paces)
tharn thcy could during "Locating the isnswor'. (1-13 pancs) In order to
Zoep the child's earnings consi tant through the study, it was. nccessary

Lo chanse tho ratio of points to pennies, During "Following Directions"

trne watio was & voints/penny, During the romaining two workbooks the.

»ziio was 3 points/permy, On the average, tho children aarnsd botwesn
twenby end £ifty conts dally,
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Zaoh sbudunt was tutorod Tor 27=00 sousdonsg Lhls amountoed to L0

aowrs ol weroddation, Sinco thors wora Lhroo tiills bodnpg tutorod, wo .

M

osshonu on ouach aidll,

[4)

daeh o DA N P e 2 H A Poansnng aeed g, ™y
chLostad o studont fovr -ql‘-'ru.\.&thuudly %)

Tartin .
Baloro any romediation was bogwy, oach studont was glvon a battory
sted ofi tho Cilifovnia Achiovumont Tost (fowa W),

s

Wio Gilmovo Oval Reading Tost (Lo €), and a tost tho experdiontor corie

5.

Yok . Frg i o .
0L T¢avs, L9 VouUS Ccong

28 Swon tho workbooiks, Since thore woro six lovels in each of the tnreo
workbooxs, we choso ono wall (#47) from oach lovol of tho throe workbooks
for tho sne=test, Tho scores from these tosts woeroe thon avoragod for cach
group, A comparison of tho tutored and non~tutored groups could bto mado
sess tho dmprovemont of each, The scoros from those skills tosts
adso Covemained tho levol of difficuliy that the child would bogin in the
next tutoring skill, For example, if the child scorod 100, 100, 100, 75, 7
75, &0 on tho toest levels A-F respectively, ho would be started oﬁ levol
"C" for tral sxill, .

After “"Following Direcctions was completod, all six studonts woro

givon anothor skills tost=-this tost was composed of all units #48,

wor "Locoting the Answor! was.comploted, all six studonts wore given

& exilis test composoed of all units k9,

ter "Using the Contexi" was complcted, all six studonts wers given .
52:7% 5 test comnosed of oll tho last units (#50) in addition to %he |
ieailevement Test (form X) and tho Gilmore Cral Reading Test

Sornm ), Tae differonces in thoso scoros dotermined how much tho childten

I

in cach zuooup dmproved, and whlch group made tho most significant changos.
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o
Results

Thewro wers 22 rellabllity cheeds dono on intorobservor rcliabi;ity.
Tho porecniace of agreomoent ranged botwoen 89 and 1004 with a mean of
Gld,  Tho tutors porformod tho chocks daily after tho tutoring was completod;
Tac chocks consisted of listoning to tho tapo, and scoriﬁg tho sontenco
accuracy ol tho child as if the listoner woro the tutor, That is, if tho

-1t tho sentonco was recad correctly, it would be scorcd &z

N R . .
.leuc..cl \,.".OL\_,

‘corrcct on & separsic sentence accuracy shect rogardless of how tho tuter
reacted o tho sontoncs, The roliabilitics consisted of scoring ornly the
the sentences that tho child wead; no answors were included, Approrximately
35% of tnc scssions wore choson for roliability checks, Reliability was |
comsutod oy dividing the number of agzroements by the numver of agree-
mENLS LS GlS&*TgemsntS and multiplying oy 100,

The Dirst subjoct, ifiko, was in the fowrth grade, He was believed
to te underachieving in class; howover, his pre-test achievement test scores

grade lovel 4,2 on both componants ol ihe

ck

wore very zood, He tested a
Gilreme Cral Reading Test and abt 6,0 years on the "Total" score of the

ifornia Achieverment Tost, According to the data presonted in Figure 1,

Peeny of-enswer accuracy was 78%, Under each workbook, .

the recn percont of answer actvwracy was: -B8% for Following Directions,
EL7 o Locating the Answer and 82 for Using the Context, According to
tno cdate prosented in Figpwro 2, ibke's mean percent of overall sentenco

2

his sentence accuracy in tho workbooks was: G7p Loz

Foliowing Dircctioms, 4% for Locating the Answor and 97% for Using the
Corvaxy, -

0.

Tao cccond subject, Barvara, was in tho olghth grads, Sho was selocte
for the arogram bocause hor roading abilitlios were so poor; on a pre-tost
TR ' Q
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FOLLOW  LOCATE USt THE )
. DIRCCTIONS, ANSV/ER CONTEXY .
100 rU“\ %llo\\b Al .» N c/\ /'- N M‘ko
: IR R .
4
Barbara :
. !
i

% CORRECT AMSWERS

S ]:._.. RO ! . ~ le.m?.-' "

70~ <

50 )
| 40.|;|L[111|1 lllll)_l_L_ji ll“llll !
~ 5 i0 i5 20 25 _
SESSIONS . :
‘ i
figure 1 e . , >
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FOLLOW LOCATE UsZ TiiE
IRZCTION ANSWER COMTERT .
160 ;_Dm_i:_‘x\g;-s'} ANSWER 1<=-‘~5~;--,«-- ______ . Mike
i t 3 .
- so ¢ " S\
50 CTTTTTTYT
70"-
GO -
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tat
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= 70k
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o tho Gitmore Oral Roading Test, she scored a grado ogulvaioncy of
) oy At ~ A1 roarel 2 8 N ~ o - P A IR o S RPN
2,9 years on accwracy and 3,0 yoars on Coiip.sincnsion.

Bavbara hed the highest cnswor accuracy of the group, with a nean
$3%, According to Figure i, on the individual workbooks sho maintained
1 of answer accuracy withsa moan of 877 for Followidng Directions,’

. f . . . : e ;
tho Answor and 9i% for Using tho Context, According to

) Lo

. s N .- - P N .
Pimwo 2, her mean perecent of sentenco accuracy was 91i% for Following ‘

i

Divections, 929 Tor Locating tho fnswer and oL, for Using the Contuxt,
s maintained an overall nean of 9z for sentonce acciracy,

.o lazst suojoct was Randy, & fifth grade boy. ke kad been enroiled
in a sirilar roading program during the previous summer, but had a very

poor atiendance rocord, Aiuic-vi the exporimenter had a little difficudiy

ctiing Randy to come for the tutoring, his ationdance during this .

Figure 1 i.licates that Randy's answer accuracy had a mean percent
of 874, Under the separatc workoooks, his answer accuracy Tor Following

Direstions, Loceting the Answer and Using the Contex: had & mean percent

02 G4, €7%, and 82% vespectively, TFigure 2 reprosents Randy's means of

kv

srionce cocuracy, waich were 943, 90% and 883 respectively, Randy's

- overadl mecan of sentence accuracy was 91i%,

£12 thiee ohildren maintained a high level of accuracy on answors
rteaces, On particular tutoring sesslons the accuracy may have

A put in only one instance was a child's mean percent of accuracy

L& Cn,

(TS|

. comparison of tho skills tTests scoros-between the tutored ana

nor~tatored suojocts is showm in Table I, Tho test scoros in boxes

304
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CdnmiTucnces wo may rulo oub, but thero is

1
O

o s ot g (o St P e i S P G Gt e B S o

Insort Tablo I horo

aie fhoso Lost scoros whlch show any increaso dn the scoros of tho
tutorad subjects efier taloring on that t particular workooox had coased,
Afwer tutoring on Following Diroctlons was completed, tho tutored group
~o that was 18 points highor than tho control group, Alter
Tocotin~ che Answor was finished tho exporimental group tested &an averagd

o 13 poinis avove thie control group. ™Mnally, agtor tutorinv Using

tho Cenvenm, tho tutorod subjects' scoros averagod 17 points hignor <than

-
v—‘l

e ., oo N~
Laon tad CoNntIoLs,

IS

-

ese scorcs aro focused on in Table II, . below,

Insort Table II here

Ais Table III indicatcs, tho tutored subjects improved 2,8 yoears

Insort Tavle IXI here

over thci» controis on the accuracy componant of the Giiﬁore Orel Reading,
Tost, Lcés signifiégnt are the comparisons of the California Achievemsnt
Tcss scorcs, Vaile the oxporimental subjects made no néticoabie changos,
tno controli suojecis® scores also remained somewhat constant on the "Total"
.c~“a, Tho T-test, a test for the statistical significance of tho resulis,

o L1t .

sroved thom to be "not significant', v
Dhiscussion

Ir cowparison with the results ylelded from previoﬁs studies, the
prosent roscaren indicatos an increaso of atloast one year over any of
the provious rosoarci (Chx icﬁophorson, ot,al,, 1970, 1970, 1971), Pin-
pointing why tho galns woro so much higher is dllficult Thore are nany

%}l no aofini O answor, o
0 .
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88
el
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Table I

Moan Percent Corroct on Skills Tests

Locate
Answoer

o | o~ =2
[ l! O 4=

Using
Context

80

58

81

{87l

306

Yon-tutored

Follow
Direcitions
88
631
76
62

Locate
Ansver

53
67

fos]

51

Using
Convext

67



Tablo IT

Comperison of Mean Tost Scorss After Specific Tutoring
comer o Tuborod - , Non-tutored
Follow Directions 91 ) . 63
Iccaling tho Answer . 58 L5
Using tac Ceontoxt 87 R 50

Q@ .
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Table IIT

Moan Gain in Years

Pre- to Post~test Scoros |

Tutored
Cziiformia Achlovement Test |
roéb"lary ’ g L i
Coriprohension -3
Totcl ’ R b ) 5
Giirmore
Acouracy f ' L 43k
Comprrehonsion 41,8
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Luioring ProcodUNos WeLo oxactly tho samo as in proevious resosrcn,  1ae
1o samo, and tho tuﬁors scemed to porform cqually woll,
iis looves two varisbles: btho reading materials and the subjocts wo
solocied, Tao ondly way Lo olirminato onc or both of these variaolos would
Lo to sowiicato the study using ¢ lifforcnt subjects and tho samo materials
~c elso rour other siills in the 3arnoll, Loft se rics thav

yo &4d mou Subtor, They are: Getting the Facts, Working with Sow.ds,

s Sanclusions and Getting the Nain Idea, Those skills, cowbined

R

Iy the skills tests given intermittontly diring the tutoring, the
tyuiored sudiccts scorsd signil i antly higher then their controls, Tnis
rifics that tho i utorlng haQ some effect on the learning of those sikills,
Tre Califcrniz Achievement Test scores are slignhtly lower, though nod

. i

izaificently, then in previous research, Tho T-tests proved these

sotng wone nob siznificant, However, it is exceodingly difficult to get

already mentioned, One is tho lengta:

¥
C
14¢]
[
{2
'
[¢)
3
|
jas
{\1
i
'_Jo
3
o+
o
1%
b
(¢4
0
(0]

of tims sment on cach skill, Ten o# fewer sessilons eguals approximately
tmwce hours of romediation, Considering tho results obtained aftor such
& croi D semiod of timo, increasing unc.numbor%@ooslons per skill could
conceivenly have & profound elfoct upon tho tosting resultis,

45 & pian for furhter research, I would suggest (a) keeping tho
sams oiils and longthoning tho number of sessions por skill to 20 sessions

or uatil the ond of lovol"i" is reachcd, and (b) cnang;nb ono sxill, Zox

eremoio Using tho Contoxt to Gotting the Main Idoa or Finding tue :Tcts

309



. <
bR .y aay e Y PP R T S, en ke am . > = 3 . e €.
widile keoning 221 othor conditions constant., =¥ Tollovilng systematic

- ~

veplications (Sidman, 1900) of tho study, 1t will be possiblie to find

wmien cominations pioduce the nost olloctive rowodiation,
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ata vesearel uas sudportod by a grant Drom tho Universivy Genera
. . s 0 z \ T . O ~. ~ *y o n en- . -
Rososveh Swnd (3806-6706), throwgt D, 2, R,Cnristophersen,

FAN o 2 thia pabure e imdossiblo wilthout {the active support
i Paul Woitows, Lubhoran Caurch of CGur

. S
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[u] 3¢ v

Savior Sehool, xon Lansas,
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Sor thcir gpuidanco and Susan K, Raney for ner assistanco,
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son, ©,%,, Davis, 1., ard Velf 163, An Lxporimenival
s

s ol locsl scowracy in on cutomavea reading progran Lof

cdvantaged chklaren, Presentod at: Amerilcan Psycnological

Chuishoiewsen, 2.1., Davis, M.d., and Wolf, L, Paraprofossionals
nx weoding, Subrdvied tos La“hcran Educotion, Aprid, 1974,

Davis, 1.J,, and Wolfl, ¥.M, The Juniper Gordons

[ ]
Unpublisied Manuscripe,

, Davis, M.J, and Volf, M.M., & tutoring program
voressional tutors, Unpublicshed Manuscript, -

Giimone, ¢.V,, ond Gilrore, £,C., Gilmore Oral Reading Tost, New York:
Heeoust, Brace, Jovanovich, 68,

Sicman. urray., Tactics of scientific vosearch, New York: Basic Pooks,
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Paraprofessionals Tuvoring Reading!

.

sm G. Enplish, Kotherine A. Tischer

BDobes
Gwynne L. Galecki, Joan A. Larkirn, ané Michacl J. Davis
By aolllty o7 elementary school children is a
Sopic oi greav concern today. lesearcic
Lta a uWO—lOld problen: structure esrly crilénocd

o maximize each child's recading skills and .-

provicde elrl ve remedial Sechniques for those children wno . '
have already acquired substantial reading deficivs. Ve nave |
chosen SO carry out rescarch on Tals second alternative =- ‘
rezedial Techinigues - and foxr our studacn povulatlon we. save

Tasheran Couren of Our Savior School in Kansas City,

tze
A central problem here —- tkhat of defining aaequuue
‘ns periormance —- has been vigorously approached oy ©

seading acLiévement Uesv constr“cfors. Tne assessqeﬁt or a

ce is usually Cone with Vhese
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achievemens tests. Thne design of an effective remedial realing

-

program might proiitably ve directed at improving skills delized

.

p ~eda

~wo sxills waich are cowmen o the achievement Uest situavion,

room, aand %o a variet& of tubtorial situations axr

*tsvering,:ultiple-choice'questions following paragraph reading
coerials and oral reading. A tutoring T oceda e baS teen ée»

Velozed (Crnristopanersen, Davis and UO* ‘970 4)74), using -

' -
~

commercially QVallaole reading materials (S?A COﬂv*e“cn51ve

Loodiang Serics), wnich maintains the accuracy of.ar indivicdual
I ' -

ses thxouga in-

svuicns's mulbiple-choice answers while ho progres
{1 .
crecsinzly more Gifficult rcading materials. 1 A 2313
1
[ . . ‘:
| o ! f' G-t
5\*‘)\\5\"&’\&5 e L\L \U‘.J,\\ 2\ .|)/._~‘,\ (/‘» .\ ‘Lv.l\" o
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Tach studony 18 soaveca ann oA Smoll room in AToOnNTU OX & GCS A

nesivations are not counved as errors. S

Foilowing tThe correct reading of a question and answers tae

is added S0 the counver, and the student is advanced TO a new.

cuestion or svoIy. XFoilowin® eact incorrect answe*, tiaree points

Y

are sudvracted, and The student is instructed.to ansver the gues—

. . —

Zacz day, each stvudent is Tuvored Ifox approximately 20 oin-

uwses. rFollowing the tutoring the student exchanges nis poinvs
i
Jor zoney as tae rate of one cent for each point.

.
! i
i
1
[

T7is progrem relies on paraprofessional tuvors to do all of
dizvion. These.tutors nave all been junior and senioxr

sursing students from the University ol Kansas UCGlCal Center.

Dmzining vhe tutors 1ls an essential paxrt ol The p ram. The tutors

are Tixse ius tr‘cued in vhe use 01 the materlaL and thcy are given

. —

oractice in seatving the studenv, prcparmng 1nuwor sneot and check-

inz ancvers. Taey axe then given dc*lnlthﬁS o&- ho v ;ous Types

=

G“
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Tinally, toey
begin Tutoring students under close supervisions! they lmprove,

each new tutoxr

I ____..;D;.-_-
t

has been avlie vO TUvOr correcslyafter only a Ifev Lours of train-
]
i 1
ing and close SUPETVLAS1On. These Tutors can use'the proccu Tes
and matexials very effectively to waintain accurase oral realing

and answering of unSu;OuS by the svudent. An extremecly impoxvany

-« o= e

spcct of This program Vas sne inclusion o; occasional reiiedillvy
checks. =ach vime Thav a student was tuvored a tape recoréing was

made. A second tuvor lisvene & o tanec tape recordéing and recoxrded

Since it is important That The resding improvement oe evident

outsice Tne uhUOT+nS room as well, we &also measured The students'

"h

“eac*“b wita ouanaara*4ed reading achievemenv Tesvs. -

to ané Tollowing 12

@
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vieexs of Tutoring. AU the same Times wve uesved non~tutored SuhQGuuSo

Cur oastery iancluded The Gilmore Oral Reading QTest and - the Metro-
—oliven Reading Test. AS Maole 7 shows, the results were quive o
sromising. ' On all tests tae tusored students improved more than

Aruitoxt provided by Eic:
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Yean Gain in Years »

Desv Tuvored ?iNontutored
Giimore Oral ‘ iz .
. o '
ACCUGCY + 1 7. '{ S ) —
Comprencasion + 1.6 4 =le2 '
Ne%ropol;t*n §
Woxd Xnowliedgs + 1.2 § ~0-
Reading + 9 Lo+ .6
Pexhans as important as any ci our ovher reéults to cave
is our discovery that paraprofcssionals, with little training,

iz de elfcctive tutors. In a similar progran vhat.we are con=

=5 in a low income area o Xansas City, we are using higa

scnool svulenvts, in the Neignboriaood Youtn.Coxrps program, as

Tuvors. Tre use ol paraprofessionals as tutors provides an

ellecsive zeviod walch ds practical in verms of .professional vime
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