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STATEMENT OF FOCUS

The Wisconsin Research and Dzvelopment Center for Cognitive learning
focuses on contributing to a better understanding of cognitive learning by
children and youth and to the improvement of related educational practices.
The strategy for research and development is comprehensive. It includes
basic research to gencerate new knowledge about the conditions and processes
of learning and about the processes of instruction, and the subsequent devel-
opment of research~-based instructional materials, many of which are designed
for use by teachers and others for use by students. These materials are tested
and refined in school settings. Throughout these operations behavioral scien-
tists, curriculum experts, academic scholars, and school people interact, in-
suring that the results of Center activities are based soundly on knowledge of
subject matter and cognitive learning and that they are applied to the improve-
ment of educational practice.

Activities are differentiated into three research and development Programs
—1, Conditions and Processes of Learning; 2, Processes and Programs of In-
struction; and 3, Facilitative Environments—and support programs. This
Technical Repoert is from Project Motivated Learning in Program 1. General
objectives of the Program are to generate new knowledge about concept learn-
ing and cognitive skills, to synthesize existing knowledge, and to develop
materials suggested by the prior activities. Ccntributing to these Program
objectives, this project aims at extending learning theory in the context
of complex human behavior, and applying the theory in developing procedures
to soive problems of human learning.
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ABSTRACT

Reading materials in a stimulus-response presentation procedure combined
with a token-reinforcement motivational system were employed with 32 ghetto
black/children in a remedial program, The program was administered by black
subprofessional instructional technicians supervised by a teacher trained in
the experimental methods. The children, who were problem learners—many
considered to be emotionally disturbed, anti-social, or retarded—-attended
well, worked hard, and learned well in the 4- to 5-month program. There
were two types of dependent measures: bel.avioral measures which consisted
of detailed recording of the responses each child made, the reinforcers re-
ceived, the words learned and retained, and the like, and also test results.
The 32 experimental subjects made a mean of 78,505 reading responses in the
mean 40. 2 hours of training. They learned a mean of 726.8 words and retained

*81%/in a short-term test and _Sg%fln a long-term test. The experimental sub-
“jects received a mean of $21.34 worth of reinforcers. On the test data the

experimental group showed significant increase in their ability to read a 100~
word sample of the 4, 253 different words included in the training materials, as
compared to a matched group of 32 control subjects. On a standard reading
achievement test the experimental subjects were significantly better (at the
.07 level) than the control group on the reading portion, which was most simiiar
to their training materials. On the vocabulary portion, which was composed of
very dissimilar items from the training materials, the experimental group im-
proved more than the controls, but only to a .14 level of reliability. On an
intelligence test the experimental group improved more than the controls on the
non-verbal portion (significant at the .04 level)—which involved items like
material of the experimental training—as well as on the verbal portion (sig-
nificant at the .12 level). The-results showed the procedures and reinforce-
ment system to be effective in producing improved attention and work behaviors
in these usually intractable children, and in the ytilization and upgrading of
unemployed black adults. However, 40.2 hcprs.of training/were/not deemed
sufficient to remediate long-standing cases of educational failure, although
the results suggested that longer, more intensive, programs of the present kind
could make important contributions to the social problems involved as well as
to the study of human learning.

ix
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INTRODUCTION

A number of years ago as a student at
UCLA, the first authorl received experience
in the late Grace Fernald's clinical school
for children with learning difficulties. He
concluded at that time that a major probiem
with the children's learning was their lack
of attention and poor work behavior because
of inadeguacies in reinforcement (motivation).
The study of learning and behavior problems
in children remained one of his focal inter-
ests and later became part of an extended
project of research which he has conducted.

By 1959 he had developed a token-rein-
forcer system for working with backward chil-
dren with reading problems. That is, the
children were given plastic discs for reading
(in the type of program to be described).
These discs could be exchanged for rewards
the children'had chosen to work for. Under
such a token-reinforcement system the chil-
dren metamorphosed into attentive, hardwork-
ing, students. This was the first develop-
ment of the token-reinforcement system for
behavior modification studies. The system
was then used by John Michael at the Uni-
versity of Houston in work with retardates
and by his students, Patricia Cooke and Sam
Toombs, in a classroom for remedial reading.

1The first author planned the experiment and

wrote the present paper as principal investi-
gator of Project Motivated Learning under the
support of the University of Wisconsin Center
for Cognitive Learning (OF Center No. C-03).
The second author was resdonsible for the
data recording, the statistical analysis of
the tests, and assisted in collating the re-
sults and describing them. The third author
supervised the instructioaal technicians and
trained them also, with che help of the sec-
ond author.

Q
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The token-reinforcement system has since been
widely employed in various forms in educational
and clinical behavior modification studies (for
example, see Wolf, Giles, & Hall, 1968, and
Ullman & Krasner, 1965)., Afier the initial
development of the token-reinforcement system
the first author also adapted it for work with
preschaol children in a series of basic and be-
havior modification studies (See’Staats,
1968a, 1968c; Staats, Staats, Schutz, & Wolf,
1962; Staats, Finley, Minke, Wolf, & Brooks,
1964; and Staats, Minke, Finley, & Wolf,
1964.)

These studies involved the investigation of
original number concept learning, writing, and
especially reading. However, in continuing -
the study of cognitive learning in children with
special problems, the token-reinforcement
system was employed in additional work. In
one study a culturally deprived juvenile de-
linquent child with severe learning and behav-
ior problems was successfully treated with the
token-reinforcement system {(Staats & Butter-
field, 1965). This study also involved stimulus
materials for reading training which the first
author derived from a theoretical-experimental
analysis of the learning task. As a consequence
of the explicit analysis, the instructional task
{and data recording) could be designed to be
simple and straightforward. Administration of

‘the materials thus did not require a trained

teacher. This suggested that subprofessional
instructional technicians could be employed in
the remedial reading treatment. A study was
then conducted with 18 addictional children in
Madison, Wisconsin, to test this possibility.
The instructional technicians were volunteer
housewives and high school students. Again,
the efficacy of the token-reinforcement system
and the stimulus materials and procedures was
validated (Staats, Minke, Goodwin, & Landeen,
1967).



One of the primary social problems in our
society is that of the general failure of educa-
tion with culturally deprived children. In a
far greater proportion than other segments of
our society, children from economically de-
pressed, chetto homes do poorly in school
and either drop out or ultimately leave school
without having acquired the cognitive skills
necessary for successful competition in our
society. Poorly trained individuals are unable
to get high-status, good-paying positions,
even when discrimination on the basis of color
is not a problem. Such individuals, then, are
not in a position to rcise children who have a
better chance at advancement,

Methods are needed for penetrating this
vicious cycle and improving the educational
advancement of culturally disadvantaged peo-
ple, both children and young adults. As indi-
cated, the application of reinforcement prin-
ciples to the treatment of individual problems
of behavior modification in clinical psychology
is becoming widespread, with increasing gen~
eral acceptance. It has been suggested that
the same principles should also be extended
extensively and systematically to group and
social prablems (Staats, 1968a, 1970). In
the present case thc social problem is that qf
the culturally disadvantaged child in schools
designed for children with different training
backgrounds. Such disparities between the
child and the school result in the failure of
both parties.

Specifically, it is again suggested that
motivational problems largely underlie educa-
tional failure including that which is dispro-
portionately evidenced among ghetto -Black
youth. In the Staats and Butterfield study
{1965), for example, the case of the culturally
disadvantaged, educationally retarded, juvenile
delinquent is described in terms of such moti-
vational principles. It was suggested that the
reward value of learning, of grades, of compe-
tition for grades with other children, of social
approval frcm white adults, of familial social
approval for school achievement, and so on,
may be entirely lacking for the culturally dis-
advantaged child. The "reinforcement system"
of the school, however, is built around such
rewards. This means there is an absence of
effective rewards for maintaining the long
years of attention, participation, and work
involved in becoming academically and cog-
nitively accomplished. A high percentage of
failure must be expected in cases where the
reinforcement system of the institution is in-
appropriate for the learned reinforcement sys-~

- tem of the individual and his group (Staats,
1968a, 1970). The study supported the
thesis that motivation; that is, the principles

2
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of reinforcement, are at the heart of many
group and social problems in education.

The present study extends these findings
to the social problem of the failure of educa-~
tion with the ghetto black child. The aim of
the study is to experimentally test several
expectations:

(1) A primary concern is to test the possibility
that the attentional and work behaviors of
culturaily disadvantaged children who have
learning problems can be improved through
the use of the reward and training proce-
dures developed earlier.

(2) The study also attempts to explore the ex-
pectation that such children will learn well
and retain academic material when it has
been learned. Methods are utilized in the
study to record the specific learning and
retention of the subjects. It is thus pos-
sible to indicate the number of reading re-
sponses made, the number cf new words
learned, the extent to which these words
are retained, and so on. These behavioral
data are the major types of data of the study.

(3) The previous studies in the project have
employed adaptations of Science Research
Associates' reading materials, and the
present study assesses the effects of
training with such materials on reading
achievement tests, the other types of data
in the study.

(4) As suggested, when a cognitive learning
task is analyzed into its stimulus response
constituents, one should be able to con-
struct explicit procedures for producing the
learning. In the present case it was shown
that subprofessional technicians could ad-
minister the training program. Actual ap-
plication of this possibllity on a wider
scale demands an organizational structure,
as well as a set of training materials and
procedures. The plan was to train a teacher
in the remedial methods employing the
token-reinforcer system. This teacher (the
*hird author) then selected, trained, and
supervised a team of instructional tech-
aicians who actually administered the
reading training. The instructional tech-
nicians were also to be/black/(as the
teacher could have been). Two types of
instructional technicians were used:
formerly unemployed, literate, adults were
employed full-time; and adult volunteers,
as well as literate high school seniors in
ghetto schools, were used to work with indi-
viauai children. The full-time instructicnal
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technicians were used to assess the possi-
bility of solving problems of unemployment
among blackiadults as well as the problem
of upgrading employment conditions for
Black people at the same time that the edu-
cational problems were being treated.

(5) The study is alsc a test of the learning
theory underlying the procedures. Although
the basic principles of reinforcement have
been precisely isolated in the laboratory,
they only serve as basic principles for a
theory of human behavior when they are
verified in the context of complex human
behavior. The present type of study, in
being concerned with the verification of
basic learning principles, serves a role in

the development of the human learning theory,

which is as central as the laboratory isola-
tion of the principles. As such,the study

RIC
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is thus relevant to both applied and basic
fields.

(6) At the present time most behavior modifica-

tion studies have involved single case studies
(see Ullman & Krasner, 1965). Thus and
last, the present study begins the attempt
to apply a behavior modification procedure
to a large enough sample of subjects to ver=
ify the procedurcs by replication. The be~
havioral results of the use of the reinforce-
ment system and stimulus materials with 32
subjects could provide such replication data.
In addition, a control group was used so
that statistical comparisons on some behav-
ioral measures (such as grades and attend-
ance) could be made along with comparisons
on standardized tests. The tests were in-
cluded to begin the assessment of the gen-
erality of the training effects.
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_taken from the reading material.,

METHOD

SUBJECTS

Twelve experimental and 14 control §s were
selected from each of three junior high schools
servicing the Inner Gore area of Milwaukee,
Wisconsin, All Ss were of Afro-American her-
itage. Eight of the 24 Ss at each school were
enrolled in special classes for the educably
mentally retarded (EMR), and the remaining 16
Ss were enrolled in regular classes at the
Seventh, Eight:. or Ninth Grade level. The
mean age of the experimental subjects at the
beginning of the study was 14 years and 2
months., The mean intelligence age of the
children, as given on the Lorge-Thorndike
Intelligence Te‘_st, Level C, in an age-equiv-
alent IQ score, was 8.26. This age equiva=~
lent score was in all likelihood an over-esti-
mate since the form of the test employed was
appropriate for Third and Fourth Graders and
would thus have included easier elements than
the higher level test appropriate for this age
group. At any rate, as tested, these children
with a mean age of 14 years and 2 months were
functioning on the test as children whose age
was 8,26 years. For the EMR children the
mean age equivalent score was 7.43; for the
children in regular classes, the mean score
was 8,70. The mean chronological age of the
control subjects was 14 years and 1.2 months.
Their mean age equivalent IQ scores were 8,59.
Lists of students defined as poor readers by
their teachers and counselors were obtained
from each type of class at each of the three
schools. Final selection of Ss for participation
in the study was done on the basis of a 100~
item word recognition test, a sample of words
The reacing
materials were for Grade 1 to Grade 4 levels.

The 24 S8s from special educational classes
and the 48 Ss enrolled in regular classes were
selected randomly from among those students
In each type of class at each of the three
schools who read no more than 60 of the items
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contained in the word recognition test nor less
than 10. The Ss so selected were divided into
36 pairs, matched on the basis of their scores
on the word recognition test, the particular
school they attended, and the type of class in
which they were enrolled (EMR or regular),
The 36 Ss for the experimental group were ob-
tained by randomly selecting one of the two
students from each matched pair.

Four experimental Ss were loz . tc the project
during the course of the experiment (one § was
not reinstated following suspension from school
and three Ss were sent to the reformatory, the
latter including two of the three children who
were from a special class for returnees from
the reformatory). Thus the data reported herein
are based upon 32 experimental and 32 of the
control 8s. Of the 32 experimental Ss, 19
were identified as severe behavior problems,
and a number had spent time in the detention
home or reform school. Some control Ss were
also lost during the project but were replaced
from a pool of alternates who were given the
various pretests at the beginning of the ex-
periment; a replaced control S was matched
with his experimental § on the basis of the
same criteria used in the original matching.

Ss were identified as culturally disadvan-
taged on a geographical basis{ that is, they
resided within the Inner Core area of the city,
as well as on the basis:of their cognitive
deficits. Information collected at the end of
the experiment for the experimental 8s sup-
ported the contention that the Ss were a sample
from-a culturally disadvantaged population,
Eight of the families were on relief, and {n 2¢
of the remaining 24 families, the wage earner
worked as an unskilled laborer, The remaining
four families were supported by a student, ’
store owner, a clerk, and an industrial fore-
man, Nine of the families were being sup-
ported solely hy the mother. The average in-
come per family was 35,109 with a mean num-
ber of 7.56 persons in each family. A frequency

¢/ °
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distribution of average family income showed
four families had a yearly income between
$1,500 and $3,000 or 10 families had an in-
come between $3,000 and $4,500 or eight
families were in the next,interval of $4,520~-
$6, 000 and five families had incon.es in both

the $6,000-$7,500 and $7,500-$3,000 brackets.

The mean number of school years completed

by the mother was 9.34, and 7.8% by the father.

It had been suggested by the scl.ool adminis-
tration that the majority of the s would be
drawn from a group of families who had re-
cently migrated to Wisconsin from southern
states, since it was their observation that
these children were in general more backward
and intransigent than <hildren who had spent
the majority of their school years in the Mil-
waukee school system. However, the experi-
mental families had lived in Milwaukee for an
average of 14 years, and 15 of the 32 children
had been born in Milwaukee. The subjects
randomly assigned to the control group were
given the same tests as were the experimental
group subjects. The control subjects, how-
ever, received no further special treatment,
only attending school as usual.

EXPERIMENTERS (THERAPY TECHNICIANS
OR INSTRUCTIONAL TECHNICIANS)

Three types of instructional technicians
were utilized in this study, each type being
used at a different school, Six adult volun-
teers were obtained through a list of the ap-
plicants for the vositions of social welfare
aide and Headstart aide in the ghetto com-
munity. Each of these volunteers worked with
two children and were paid 31.85 a sesslon to
cover transportation, baby-sitting fees, etc.
The adult volunteers were all housewives from
the Inner Core. Their average age was 37,
and each tutor had an average of 3.5 children
living at home with an average age of 10.5
years. Instructional technicians in this group
had a mean family income of $6, 500 and had

completed an average of 12.25 years of school,

Two of the six tutors had employment in addi~
tion to working in the project. All potential
instructional technicians were administered
the reading portion of the Wide Range Achieve-
ment Test (1965 edition), and all individuals
with a score below 8th Grade/readiny ability
were eliminated from consideration. The
mean grade level of this group of part~time °
volunteers as measured on this instrument
was 10.3.
At a second school two housewives were
hired on a full-time basis at $360 per month.
¢t Each of these instructional technicians worked

6
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with six children across the day and used
their additional time to assist in data collec-
tion and collation. Because these two women
would be at the school on a full-time basis
and thus bz unofficial members of the faculty,
the principal insisted upon the final selection
of these instructional technicians himself.

As a consequence, although both tutors were
residents of the Inner Core area, they were
not entirely representative of the ghetto pop-
ulation, Their average age was 35.5 years.
One instructional technician had no children,
while the other tutor had six children living
at home, with an average age of 15 years.
The mean family income of these two tutors
was $9,000. It should be noted, however,
that a large portion of this income was a
function o. the tutor's earninrg power, since
the husbands of both instructional technicians
were employed as laborers. Both full-time
instructional technicians had completed a
year at a small Negro college in Arkansas.
The mean grade level on the reading portion
of the Wide Range Achievement Test for these
two instructional technicians was 12.3 years.

Finally, 12 high school students in either
their junior or senior year were employed as
instructional techniclans at $1.25 an hour.
These students each worked with one 8 during
a regularly scheduled study hall. The average
age of these 12 instructional technicians was
16.5 years and the average annual income of
their families was $5,375. Three of the 12
therapy technicians had, in addition to their
participation in this program, after~-school
jobs. These students had a mean grade average
of 2.58 (out of a 4.0 possible) for their high
school careers. The mean grade level on the
reading portion of the Wide Range Achievement
Test for this group was 10.03.

All of the instructional technicians lived
within the geographic boundaries of the Inner
Core, and all of the adult administrators were
biack. Two of the high-school therapy tech-
nicians were white, however, and two were
Puerto Rican. The instructional technicians
were trained in the use of the procedures in
two sessions, each approximately 1 1/2 hours
long. The majority of the second session was
spent in actually administering the materials.

The instructional technicians were super-
vised throughout the project by a teacher (the
third author) trained and experienced in the
present methods. She observed each tutor on
his first day with his Ss and she also periodi-
cally observed an experimental session with
2ach of the instructional technicians. The
teacher also took the responsibility of ad-
ministering the day-to-day aspects of the re-~
search project.
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INSTRUMENTS

The primary test used, both for grouping
purposes and as a dependent variable, con-
sistad of 100 words randomly selected from
the reading materials used in the experimentail
sessions with 20 words selected from each of
five grade levels (1.2, 1.7, 2.3, 3.0, and
4,0). Subjects had to pronounce correctly the
word shown them on a flash card in order to
receive credit, The same words comprised
both the pretest and pocttest forms of this
instrument. It should be noted that 4, 253
different words were involved in the reading
materials. The 100-word test is thus a rep~
resentative sample of that universe of words,
It may help to characterize this sample by
indicating that 21 of the 100 words appear in

the Dolch basic sight vocabulary (Dolch, 1950).

In addition, two forms of the reading and

vocabulary portions of the Metropolitan Achieve-

ment Tests for Grades 3 and 4 and two forms of
the verbal and non-verbal batteries of the
Lorge~Thorndike Intelligence Test, Level C,
were utilized, one form of each test being
used as a pretreatment measure and the other
form as a posttest. In an earlier study (Staats,
Minke, Goodwin, & Landeen, 1967) it was
found that treatment differences were not ob-
tained bztween pre- and post-test measures
on standardized tests, and it was suggesteu
that one possible reason was that although the
tests were standardized with respect to the
grade level of the population from which the
experimental 8s were drawn, the tests might
have been too difficult for the particular chil-
dren used in the experiment; that is, those
extremely backward in reading. Thus, in the
present experiment forrns of both the achieve-
ment test and the inteiligence test were util-
ized which were desiuned for the elementary
school level rather than the junior high schnol
level of the Ss.

THE TOKEN REINFORCER SYSTEM FOR THE
BEHAVIOR MODIFICATION PROCEDURE

There were three types of tokens, distin-
guished by color. The tokens were of differ-
ent value in terms of the items for which the
tokens could be exchanged. A blue token was
valued at 1/10 of one cent, a yellow token at

©1/5 of ‘a cent, and a red token at 1/2 of one
' cent.

After S had completed the first 100 lessons
of the program, a bonus system was introduced
in order to maintain a $.20 minimum in terms

.of 8's daily earnings. From this point on,
| whenever 8's earnings fell below $.20 for any
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one session, he was given a bonus of $.05,
$.10, or $.15, whichever amount was needed
in order to bring his eamings for that day up
to between $.20 and $.25. When the bonus
system was introduced, the child was told
that he could not move as rapidly as before
because the material upon which he was work-
ing was difficult, but if he continued to work
hard he would be given a bonus &t the end of
the session. This bonus system was intro-
duced prior to the completion of 100 lessons
for several extremely slow Ss.

The child's acquisition of tokens was
plotted so that visual evidence of the rein=-
forcers was availabie. The tokens could be
used to purchase a variety of items. These
items, chosen by the subject, could range in
value from pennies to whatever the subject
wished to work for. Records were kept of the
tnkens earned by S and of the manner in which
the tokens were used.

READING MATERIALS

The reeding materials were the same as
were used in the previous study (Staats,
Minke, Goodwin, & Landeen, 1967) and were
taken from the Science Research Associates
(SRA) reading-kit materials, Reading Labora-
tories IA, 1B, IC, and IIA. The SRA kits consist
of stories developed for and grouped into grade .
levels. For the purposes nf this study, stories
were taken fronm the 1.2 (20 stories), 1.4 (60
stories), 1.7 (20 stories), 2.0 (32 stories),
2.3 (12 stories), 2.6 (12 stories), 3.0 (32
stories), 3.5 (32 stories), and 4.0 (10 stories)
grade levels. Once a particular Reading lLab-
oratory was selected for inclusion at a given
grade level, all the stories at that grade level
were presented in sequential order (with the
exception of the 4.0 grade level, where only
the first 10 stories in Laboratory IIA were pre-
sented). The different numbers of lessons
prqsented at each grade level were due to the
use of different numbers of Reading Labora-~
tories, in order to control somewhat the rate
of introduction of new words.

The reading training program which was that
of the earlier studies (Staats & Butterfield,
1965; Staats, Minke, Gorndwin, & Landeen,
1967), may be summarized as follows.

Vocabulary Words

A running list was made of the new words
that appeared iy the series of stories. Each
different form of a word was counted as a dif-
ferent word for this purpose; thus, bring,
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brings, and bringing were all counted as dif-
ferent words. The list finally included each
different word that appeared in the stories, a
total of 4,253 words. From this list, the new
vocabulary for each story was selected, and
each word was typed on a separate 3" x 5"
card.

The average number of new words intro-
duced in each story was 18.5, the least num-
ber of new words being introduced in any one
story being 6, and the most being 50. The
new stories presenting over 30 new words oc-
curred in the second half of the program, after
the children had already been presented a
large number of lessons.

Ora! Reading Materials

Each paragraph in the SRA stories was typed
on a 5" x 8" card. Each story could thus be
presented to S paragraph by paragraph.

Silent-reading and comprehensive-question
materials. Each SRA story and its compre-
hensive questions were typed on separate
8-1/2" x 11* sheets of white paper.

PROCEDURE
Vocabulary Presentation

The procedure for each story in the series
commenced with the presentation of the new
words introduced in that story. The words
were presented individually on the cards, and
S was asked to pronounce them. A correct
response to a word-stimulus was eventually
reinforced with a mid-value token. After a
correct response to a word, the card was
dropped from the group of cards yet to be
presented. The § was instructed to indicate
words whose meaning he did not know and
this information was provided in such cases.

‘When an incorrect response to a word
stimulus occurred, or when 8 gave no response,
the instructional technician gave the correct
response, The § then repeated the word while
looking at the stimulus word. However, the
word card involved was returned to the group
of cards still to be presented. A card was not
dropped from the group until it was read cor-~
rectly without prompting. After an error on a
word stimulus, only a low-value token was
given for finally reading the word correctly
without prompting. All tokens were delivered
at the end of each phase rather than after each
reading response,

8
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Oral Reading

Upon completion of the vocabulary mate-~
rials, each paragraph was individually pre-
sented to S in the order in which the paragraph
occurred in the story. When correct reading
responses were made to each word in the par-
agraph, a high-value token was given upon
completion of the paragraph. When a para-
graph contained errors, S was corrected, and
he repeated the word correctly while looking
at the word. The paragraph was put aside,-
and when the other paragraphs had been com-
pleted, the paragraph containing errors was again -
presented. The paragraph was repeated until it
was read correctly in its entirety, at which time
a mid-value token was presented., When all
paragraphs in a story had been completed cor-
rectly, the next phase of the training was begun.

Whon a few of the 8s had some difficulty
in reading the words in sequential order,
either failing to respond to one or more words
in the sequence, or adding words for which
no reading stimuli were presented, the in-~
structional technician would point to each
word"in turn and S would then read them. It
was generally possible to drop this additional
procedure later without any loss in the control
over Ss' performance.

Silent Reading and
Comprehensive Questions

Following the oral reading, S was given
the sheet containing the story. He was in-
structed to read the story silently and he was
told that it was important to read to under~
stand the story so that he could answer the
questions which would be presented later.
Four yellow tokens were delivered at the end
of the silent reading of the story.

Upon completion of the story, S wrote his
answers to the questions typed on a separate
sheet and gave his answers to the instructional
technician. For each correct answer, S re-
cejved a high~value token. For an answer
with a spelling error, S was reinforced with
a mid-value token when he had corrected the
answer. For incorrect answers _S_ had to re-
read the appropriate paragraph, correct his
answer, and he then received a low~value
token.

Vocabulary Review

Some of the vocabulary words presented to
8 in the first phase of traininc were words he,
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already could read, Mariy otl.ers, however,
were words that the procedure was set up to
teach. The oral-reading~phase performance
indicated the level of 8's retention of the
words he had learned and also provided fur-
ther training trials on the words not already
learned. A further assessment of S's reten-
tion of the words that he did not know in the
vocabulary training was made after each 20
stories of the SRA materials had been read.
This test of individually presented words, for
each story, was started immediately after
completion of the 20 stories and constituted
fairly long-term retention.

This test was also used as a review for §,
and further training on the words was given.
When S could not read a word, or missed one,
he was prompted and had to correctly repeat
the name of the wcrd while looking at the
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word. This word-card was then put aside and
presented later, at which time § v -~ rein-
forced with a low-value token if L._ read it
correctly. If not, the procedure was repeated
until a correct unprompted trial occurred.

~acilities

The space employed for the training was
varied and expedient, whatever could be ob-
tained in busy and fully used schools. Thus,
any room was employed which allowed two
chairs and a table for support of the materials.
Thus, offices, classrooms, cafeteria rooms,
and so on, that were at that time not in use,
were included. Sometimes more than one train-
ing group (subject and instructional technician)
would work in a room at the same time, with
no adverse effects.
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second semester seniors in 33 schcols in dif-
ferent parts of the United States. /A mean score
of 44,18 for 1,021 cases was secured and on
that basis it was concluded that high school
seniors are not adequately informed in the area
of soil and water conservation. In addition

1t was suggested that secondary school cur-
rdcula should be modified to include more ef-
fective teaching in this area. It is suggested
that Glidden's 1953 study represents the first
scientifically developed research approach to
determine the basic principles of any area of
conservation. A basis is also suggested for
looking at differences of opinion about the
importance of certain principles between groups
of experts and among representatives of various
regions of the country.

Caldwell {1955) conducted a study to de-
termine what earth science principles to in-
clude in science programs in the general edu-
cation cufriculum of the secondary school and
to determine the relative importance of each
of those principles. The three phases involved
in the study were: (1) the compilation of
source materials in earth science from 13 text-
books, 8 reference books, 4 bulletins, and 2
research investigations; (2) an analysis of the
source materials for statements of tentative
earth science principles; and (3) a determina-
tion of the relative importance of 344 earth
science principles which were selected to be
included in the science program of the second-
ary school. A validity check was accomplished
by comparing the investigator's selected list
of 344 principles with a list derived indepen-
dently by an assistant in biology who used the
same technique on 50 pages nf source material.
After the list was submitted to two science
teachers to eliminate duplication, .  of the
original 344 principles remained. The princi-
ples were then evaluated on a 3-point scale
(+3=highly desirable, +2=desirable, -2=unde-
sirable) by five educators to determine their
relative importance for inclusion in the science
program of the secondary schools. The ratings
glven were tabulated and the sum of the ratings
for each recorded. With 292 principles re-
maining, the items were arranged in a descend-
ing order of importance. The form of the rating
scale proved to be useful in describing the rela-
tive importance of each item and also in elim-
inating objectionable statements of principles
from the list.

Trainor (1964) conducted an investigation
designed: "To determine science concepts
that should be ta}ught in the junior high school
science program;' and "To determine the grade
level at which these concepts should be de-
veloped." Procedures included:

1, Developing a list of 357 concepts re-
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lating to junior high school science based on
relevant literature.

2. Employing a survey tecanique includ-
ing:

a. the use of a questionnaire designed
to accommodate additions to the
list; and

b. an interview to obtain comments
from each respondent on ways to
improve the list.

3. Conducting a pilot study to refine the
questionnaire involving 18 selected educators.
4. Selecting a stratified random sample

of 52 public schools in Rhode Island.

5. Delivering questionnaires to the prin-
cipal of each school in the sample for distribu-
tion to selected elementary, junior high, and
senior high school teachers.

6. Analyzing the data and establishing a
minimum cut-off point of 50% agreement to be
used in developing a final list of science
concepts.

A pilot study with 16 of the 18 respondents
completing questionnaires resulted in the de-
velopment of a revised list of 285 concepts
from the original list. Of the 164 question-
naires delivered to the rancomly selected
panel, 130 (79.3%) were completed and re-
turned. These data indicated that 62 of the
285 concepts were to be developed in the
junior high school. Further analysis indicated
that at least 50% of the secondary teachers
agreed that 190 concepts should be taught in
junior high school. Only five concepts were
indicated by Sixth Grade teachers as being
appropriate for junior high school use but 75
concenpts were indicated for use in elementary
school and three in senidr high school. It
was concluded that the junior high school
science curriculum needs to be re-examined
and modified and that there is inadequate
preparation of elementary teachers in science.

CONSERVATION EDUCATION
CURRICULUM DEVELOPMENT

Early investigations in conservation educa-
tion'dealt with inventorying the extent of con-
servation teaching throughout the United
States or in given geographic areas. Both
attitudes and information possessed by stu-
dents were of concern to Sherman (1950). The
kinds of information being taught. tne sources
of conservation understandings, ana the ex-
tent of conservation teaching were topics
studied by Donnelly (1957), Hone (1959),
Graff {1962), and Kenyon (1965). Sherman,
(1950} conducted a study designed to ", ..com-
pare the conservation attitudes possessed by



RESULTS AND CONCLUSIONS

BEHAVIORAL DATA

Of the 36 experimental Ss who began the
program, 32 were still participating when the
study was ended. Four Ss left the program for
reasons extraneous to the program—one § was
not reinstated following suspension from school,
and 3 Ss were sent to the reformatory. Those
8s who remained in the 'study participated in

‘the program with excellent cooperation, atten-

. the 8s was 78,505.
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tion, and work behaviors as the behavioral re-~
sults show:

The total number of words, each child read
during the training was tabulated. This in-
cluded the words he read when singly presented
on cards, the words he read aloud in the para-
graph reading phase, the words he read in the
silent reading phase, the words read in the
comprehensive questions, as well as the words
read in the vocabulary review. During the
mean 40. 2 hours of participation, the mean
number of word reading responses made'by
The cumulative.record of
the words read over the period of training for
the two groups of s (those entolled in regular
classes and those enrolled in EMR classes)
is depicted in Figure 1. It should be noted
that one child began the experimental training
late and was suspended in the middle of the
program, and thus received by, far 'the briefest
training of all the Ss: 25 hours. One other
child received only 32-1/2 hours of training
and several others only 37-1/2 hours, which
is close to the mean of 40.2 hours.

As was found earlier/(Staats & Butterfield,
1965; Staats, Minke, Goodwin, & Landeen,
1967), the reading rate tends to accelerate
across the period of training, even as the
materials grow more difficult. This effect is
mostnoticeablefor the EMR group. Those §s
enrolled in regular classes show a slight but
consistently more rapid rate over those 8s
enrolled in EMR classes. This was due in
large part to the greater amount of time spent
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by EMR children in learning of the individual
vocabulary words., That is, more words were
presented during this phase which were initially
unknown to EMR children (a mean of 817.45
words were unknown to EMR S§s when first pre-
sented to them, as compared to @ mean of
679, 24 words unknown to regular-8s). Sup-
port for this contention was contributed by an
analysis of covariance on the average reading
rates of the Ss in these two groups, using the
SRA pretest scores as the covariate. When
these two groups were statistically equated

in terms of the number of words initially un-
known, no significant differences with respect
to rate were obtained. The fact that there is
no decrease in reading rate for either group,
even at the end of the program, indicates that
there was no decrease in the effectiveness of
the reinforcer: system, even after 50 hours of
reading training. . This result must be noted

in view of these children's poor classroom
performance.

Records were kept of the number of words
the children missed on first presentation, the
number of these words which were then later
missed in the oral reading of the paragraphs,
as well as the number of words originally
missed that the child could not read on the
review test presented at the later time, Ss
from the EMR classes missed an average of
817.45 on the first presentation, retained
76.72% of these words after training when
they were presented immediately following that
training in the oral reading phase of the lesson,
and retained 57.83% on the vocabulary review
test presented a week or so later. §s from
regular classes, on the other hand, missed
only 679. 24 words on first presentation, re-
tained 84.21% of these words on the short-
term oral paragraph-reading retention measure,
and retained 60.53% of these words on the
vocabulary review test. To determine if the
differences in retention obtained between-EMR
8s and Sg from regular classes were significant,

11



110,000 f=
~
w 100,000
[}
g
8 90,000 f=
2
* 80,000 fu
-]
g
-t
T 70,000 ke
&
‘Y 60,000 =
-
']
£ 50,000
2
g 40,000 b
2
o 30,000 =
>
-t
g 0,000
"E‘ 20, o1 1; S,
© 10,000 Regular
| [ | 2 ] [] [ 1
5 10 15 20 25 30 35 40 45 50 -55
Hours
Figure 1. Cumu.aiive numuer of reading responses as a function

of the time in reading training for 8s enrolled in EMR
and regular classes. The letter (@) indicates the last
plotting point in which all S8s are represented.

. both the short- and the long-term retention

" measures were computed for each § through

Lesson 125 -and ansanalysis of covariance

: was performed on these scores, with tne SRA

. pretest score for each § serving as the covari-
ate, (Four Ss did not complete the materials

. through Lesson 125 and were omitted from

- these analyses.) This analysis indicated that

- when the number of words initially unknown for
each of the two groups was statistically

. equated, no significant differences in reten-
tion were cbtained. Four Ss were eliminated

- from this analysis, since they did not com-
plete 125 lessons during the course of.the
experiment.

The same analysis of covariance was per-
formed on the number of learning trials re-
quired for words initially missed during the
individual word phrase before S met the cri-
terion of one correct unprompted trial and on
the percentage of questions answered correctly
during the comprehension phase of the lessons.
EMR Ss required 1.33 learning trials per missed
"word in the individual word phase, as com-
pared to 1.19 learning trials required by Ss in
regular classes. This difference was signifi-
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cant at the .05 level. The percentage of com-
prehension questions answered correctly in
the first 125 lessons was 94.40 for the Ss in
the EMR group and 98.08 for the Ss in the
regular classes (p < .001),

Evidence was presented in the earlier
article that the 100-word test was a valid
indicator of the Ss' performance with the SRA
materials, Additional evidence was provided
in this study in that the 100-word pretest
score correlated .90 with the proportion of
words correct when first presented in the in-
dividual word phase, .783 with the percentage
of paragraphs read without error the first time
presented in the oral reading phase, .71 with
the proportion of words initially correct in the
oral reading phase, and .57 with the reading
rate of the subjects as indexed by the total
number of reading response measures.

In the original study by Staats and Butter-
field (1965), there seemed to be some evidence
that as the training progressed the subject-
missed fewer of the words on first presenta-
tion. This type of evidence would tend to
indicate that the subject had been learning to
sound out new wordé as a function of the
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Ratio of Words Initially
Missed to Those Presented

training., Additional evidence (Staats, 1968)
has shown that subjects can learn syllable
reading units from training on whole word
reading tasks. To test the possibility that
improvement in sounding out new words
occurred in the present study, the ratio of
words missed the first time to the total pre-
sented was computed for each 20 stories pre-
sented. The results for the two groups are
shown in Figure 2. The later points on each
curve do not include all the subjects in the
group, since some Ss did not read as many
stories as others did. In any event, there.
does not appear to be evidence that the ratio
decreased, but rather that it was constant
throughout the training except for an increase
in the ratio from the 1.2 grade level to the 1.4
grade level of the reading material. These
findings replicate those of the earlier study
(Staats, Minke, Goodwin, & Landeen, 1967).
The question of whether phonetic reading skills
emerge from this type of training may be con-
sidered to remain unanswered. More direct
tests will probably be necessary,
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Figure 2, The ratio of words missed upon
initial presentatioh to the total
number of words presented in the
Individual Word Phase as a func-
tion of the number of SRA stories
read for the two classes. The
letter (a) on each curve represents
the last point in which all 8s in
that group are represented.

One of the important aspects of the pro-
cedures involves the ratio of reinforcement
for the reading responses. The procedures
were designed to progressively reduce the

~amount of reinforcement given per reading
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response as the training progressed or con-
versely to require more reading responses per
unit of reinforcement. As was indicated in
the earlier studies, demonstration that this
is possible in a long-term training program
has a number of important implications. Such
a demonstration "is in part an answer to the
question whether the use of extrinsic rein-
forcers in training will produce a child who is
dependent upon these reinforcers" (Staats &
Butterfield, 1965, p, 941),

Figure 3 supports the earlier demonstrations
by showing that the ratio of the amount of rein~
forcement earned divided by the number of
words read decreases as a function of number
of training sessions. This result is especially
interesting in view of the accel@ration of rate
of reading response shown in Figure 1. That
is, in the period of time during which the
reinforcement per reading response is cut in
quarter, the rate of reading increases. Aside
from its theoretical and practical implications
for child learning, it is interesting to note
that the result would be expected directly
from basic laboratory research with lower
organisms on the effects of reinforcement
schedules. Thus, it is important to see that
the basic principles hold even in the context
of such a complex end uniquely human behav- .
ior as reading.
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Figure 3. Ratio of the monetary value of
the tokens received divided by
the number of reading responses
made as a function of time in
reading, The letter (a) repre-
sents the last point in which all
Ss are represented, and it also
indicates the time block in
which the bonus was introduced
for most Ss.
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Two types of grades were obtained on both
experimental and control Ss: scholastic
grades and deportment grades. For purposes
of analysis, these grades were segregated
with respect to whether they were given in
academic or non-academic subjects. While
no clear~cut findings were obtained with re-=
spect to deportment grades, an analysis of
variance indicated that during the course of
the experiment scholastic grades in academic
subjects increased significantly for experi-
mental Ss as opposed to control Ss from first
semester to second semester (See Figure 4),
The major part of the study was conducted
during the second semester. Ss from one
school began participation in the experiment
the second week in November, one school
began the first week in December, and one
school did not commence the program until
the first week in January, with the semester
ending the second wecek of the same month.
All three schools continued with the program
until at least the third week in May, result-
ing in a minimum of 4 months of training tak-
ing place in the second semester for all Ss.
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Figure 4, Mean scholastic grade point

average in academic subjects
for Experimental and Control
8s across the two semesters
of the school year. An analy-
sis of variance indicated that
" this treatment by semester in~
teraction was significant (p<.01).

Attendance datawere also obtained for both
experimental and coritrol groups. The Milwaukee.
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School System records of student absences
made it rossible to classify cause of absence
according to illness, suspension from school,
or truancy. The proportion of total absences
for the school year occurring after the onset
of the experiment was determined for both the
experimental and control groups under each of
these three categories. The proportion of ab-
sences due to truancy during the experimental
period was significantly less for the experi-
mental group than for the control group {p <
.001), On the other hand, the proportions of
absences due to the other two reasons were
quite similar and were not significantly differ-
ent for the two groups of subjects.

The statistic employed to analyze the ex~
perimental and control group differences in
grades and attendance was an analysis of
covariance in the type of design to be des-
cribead below.

TEST DATA

The design or the study with respect to ex~
serimental a.d control comparisons included
~hree independent variables. The first was
~hat of training versus no training, the experi-
mental and control group comparison. The sec-
ond variable was that of the EMR or regular
class enrollment of the subjects. The third
variable was that of the school in which the
subjects were enrolled. Subjects came from
three different schools in the ghetto area. An
analysis of covariance was employed for the
evaluation of the data and the appropriate pre-
test score was the covariate.

The dependent variables are the subjects®
scores on the several tests;: at the end of the
experimental training., The analysis shows
whether or not there has been improvement on
the posttests as a function of the three inde~
pendent variables, with the covariate statis~
tically equating each group with i1 2spec: to the
pretest score on each instrument,

The results of the analysis «f covariance
are shown in Table 1. As the Table indicates

. there were no significant results which stemmed

from the subject's presence in one of the three
schools., Moreover, no significant contribution
was made by the classroom variable. That is,
the children in the regular classes did not im-
prove on the tests significantly more than the
children in the classes for the educationally
mentally retarded. Under the reinforcement
training conditions, which guaranteed the at-
tentional and work behaviors of the subjects,
their respective learning abilities did not con-

tribute a significant difference.



Table 1

Analysis of Covariance on Pre- and Post-Test Measures

100-word Test Vocabulary Reading Verbal IQ Nonverbal IQ

Source df| Ms E Ms |E |Ms| E |Ms|E Ms | £
Treatment (3) 1] 694.20| 151,63*** 10,47 2,21 | 0.72] 3.33* | 0.79{ 2.54 8.92 ) 4,4C**
Class (B) 1 46.15 1.01 0.13 | ——- 0.50] 2.34 0.07 | ——- 0.34 —
School (C) 2 59,01 1.29 0,12 | === } 0.11 | -—- 0.13 | —=- 0.02 -—
‘A X B 1 60.72 1.32 0.09 | --- 0.00 | -—- 0.02 | === 0.01 —_—
AxC 2 43,01 -— 0.46 |2.16 § 0.32] 1.47 0.20 | ——- 4,231 2,09
BxC 2 7.54 —— 0.18 | =—- 0.14 | === 1.16 | 3.72%*% | 3,77 | 1.86
AxBxC 2| 100.18 2.18 0.11 | --- 0.02 | === 0.33]1.05 0.11 | ——-

Within 51 | 45.93 0.21 0.22 0.31 2,03

% * % %* kK

p<.l0 p<.05 p< .001

On the other hand, the effects of the train-
ing on the experimental group's learning as
compared to that of the controlwere clearly
shown by their respective results on the 100~
word reading test. That is, the experimental
group could read a mean of 26.23 more of the
items on the 100-word test after‘their training
than they could before the training had com-
menced. For the control group the gain was
only 5.66 words during the same period of
time. An analysis of covariance was con-

" ducted to test the statistical reliability of the
difference, with the pre-experimental 100-
word test results as.the covariate. The differ-
ence was significant at far beyond the .001
level,

As mentioned earlier, one of the major prob-
lems encountered in the previous study was the

.failure of treatment differences to be reflected
‘'on standardized achievement tests. It was
suggested at that time that such differences
might have been obtained had a lower form of
the test been used. To test this hypothesis,
both the achievement tests and the intelligence
test employed in this study were normed on a
scheol population younger than the Ss employed
in the experiment. The Metropolitan Achieve-
ment Tests employed were designed for use
with Grades 3 and 4 rather than Grades 7 and
8. Experimental Ss demoné$trated relative means
gains over control group Ss on both the vocabu-
lary and reading portions of this test. Thus,
experimental group 8s demonstrated gains of
.20 of a year as opposed to a gain of .06 of 1
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year for the control Ss on the vocabulary test,
and .37 of a year on the reading portion, as
opposed to .20 of a year for the control group.
An analysis of covariance was performed on
both of these test scores, using the obtained
pre-test scores as the covariates, thus sta-
tistically equating both groups with respect to
their pre-experimental achievement scores.
The difference between groups on reading por-
tion of the Metropolitan Achievement Test was
significant at the .074 level. The vocabulary
test results would be expected by chance with
a probability of .143.

An analysis of covariance on both the
verbal and non-verbal portions of the lower
form of the Lorge-Thorndike intelligence
tests also indicated a significant difference
due to treatment. When the raw test scores
were converted into age equivalent scores,
the experimental group demonstrated a gain
of .50 of a year on the verbal portion of
the test and a gain of 1.35 years on the
non-verbal portion, as compared to & verbal
gain of .26 and a non-verbal gain of .70
for the control group. The former difference
would be expected by chance with a proba-
bility of .117, while the difference between
the experimental and control group on the
non-verbal portion of the test was signifi-
cant:at the .05 level (p < .041). It should
be noted that the age equivalent scores
were used in these analyses rather than IQ
scores since the test'was normed with younger
children, . which invalidates the use of IQ scores.
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Table 2, cont.

Doctoral Dissertations

Hanselman, D. L. Interdepartmental teaching of conservation at The Ohio State University.
Natural Resources Institute, The Ohio State University, Columbus, Ohio, 1963.

Visher, H. H. A determination of conservation principles and concepts desirable for use in the
secondary schools. University of Indiana, Evansville, Indiana, 1960.

White, R. G. A study associating selected conservation understandings with available community
resources for grades four through twelve. University of Montana, Missoula, Montana, 1967.

Yambert, P. A. A principle and concept perspective of conservation. University of Michigan,

Ann Arbor, Michigan, 1961.

Establishing Concept Credibility

The initial list of 89 concepts was sent to
the Wisconsin Panel along with a letter indi-
cating the nature of the participation desired
of them; each panel member was to accept or
rewrite the concepts listed and to make addi-
tions wherever necessary. Each panel member
was also contacted so that a time for a personal
interview could be scheduled. During this
interview the completed survey instrument was
picked up and each scholar was requested to
respond to the question: "What should a stu-
dent know about environmental management 7"
A standard form of tuestioning was used and
all relevant commeni.s made by the scholar
were recorded by the interviewer.

Revised Concept List No. 1

A revised list of 157 concepts based on the
results of the survey instrument and interviews
was formulated into an ihstrument utilizing a
modified Blanchet scale technique. This
scale provided the respondent with an oppor-
tunity to make one of four acceptable choices
indicating descending order of importance or
one unacceptable cholce [Essential (+5),
Highly Desirable (+4), Desirable (+3), Satis-
factory (+2), Unacceptable (-5)] relative to
each concept. In addition each panel member
was invited to judge individual item: credibility.

‘Revised Concept List No. 3
A third list Jf 128 concepts, based upon

the reactions to List No. 2, was formulated
again utilizing the Blanchet scale. The re-
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vised list was sent to the 699 member Na-
tional panel along with a cover letter explain-
ing the nature of the participation desired for
evaluation in terms of credibility and degree
of acceptability.

TREATMENT OF DATA

Wisconsin Phase

The written comments and additions made
by the Wisconsin Panel on Concept List No. 1
were recorded and used in revising the initial
list.

Data consisting of the reactions of the
Wisconsin Panel to List No. 2 {Blanchet
scale) were tabulated using'the Reciprocal
Averages Program (RAVE) (Baker, 1968) and
the frequencies of response for each of the

five categories were determined. 'A 75% level

of total acceptability was established as a
criterion to exempt a concept from further
revision or exclusion.

National Phase

The List No. 3 data were tabulated using
RAVE and the frequencies for each of five
categories of response were determined. A
90% level of acceptability was established as
requisite for concepts to be included in the
final list. Therefore, any concept receiving
10% or more unacceptable responses was
eliminated from the list and the reasons for
its exclusion were analyzed.
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DISCUSSION

The subjects in the study may be con-
sidered to be rather typical of the urban,
ghetto, cuituraily disadvantaged child pop=~
ulation. Education has found children from
this group to constitute its most difficult
problem. Traditional educational practices
have failed markedly with such children,
These childran to a large extent do nct attend
or work in the classroom and they do not learn.
Furthermore, the subjects iu the present study
were selected to be 2inong the most difficult
educational and social problems in this diffi-
cult grouz. These were generally children
whe even relative to this group, did not at-
tend well in class, who misbehaved, who had
high absenteeism, who did not learn. One
third of the subjects were considered to be
educable mental retardates and were in special
classes. Many of the children were severe
behavior problems and had been in reforma~
tories or detention homes. This is stressed
because the results show that when such
children are subjected to a suitably designed
set of stimulus materials and procedures),
utilizing a reinforcement system also suited
to the children, the attention, participation,
and work behaviors of the children become
quite good. Children who did not learn in
the typical classroom became hard workers
and good learners when the materials and
procedures were employed and when their
behavior was rewarded by use of the token-
reinforcement system.

There are several different types of data
that show this result ciearly. First, there
is the observation. of the children's behavior
while in the training sessions. The typical
behavior was one of good attention and rapid
work. Objective records of the children's
progress stipulates this clearly. That is,
during the period of the experimental training
the subjects covered a mean of 78,505 single-
word reading responses. This finding is sup-

plemented by the fact that the cumulative
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record of the rate of making reading responses
shows a positive acceleration over the training
period. Thus, although the reading material
becomes steadily more difficult, the subjects
made mure rapid reading responses as the train-
ing progressed. This is objective evidence of
the fict that the children's attentional and work
behaviors wvere increasing in strength. It is
interesting to note that the acceleration in rate
of reading responses is shown for the retarded
children as well as for the children in regular
classes. The form of the curve suggests an
early improvement in the constituent reading
behaviors yielding an early acceleration fol-
lowed by a linear curve indicating the behaviors
werz maintained in good strength in the face of
increasingly more difficult material. Actually,
the qualitative ‘observations of the children’'s
attentional and work behavior suggested that
the token-reinforcement procedures had very
strong effects. That is, the present children's
work was even better than occurred in the
previous study of Staats, Minke, Goodwin, &
Landeen (1967). This study was conducted
with Caucasian children from more culturally
advariaged /homes; aslthe whites commenced
with higher level of reading skill, the task was
a more difficult one for the present children.
Supplementary evidence of the efficacy of
the token-reinforcement procedures for main-
taining the participation of the experimental
subjects is given by the comparison of absen-
teeism in school with the control group. The
result shows that the experimental group had
fewer truant absences than the control group,
even though there were not significant differ-
ences between the groups in terms of absences
for uncontrolled reasons such as illness or
suspensions, These results suggest that the
reward-value of the remediai training employing
extrinsic reinforcement was strong enough to
exert the more general effect of increasing
school attendance. If 1/2 hour per day appears
to exert some effect in this direction, one must
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wonder what could be done with the employ-
ment of reinforcement principles in a more
extensive manner for these children. One
fact is irrefutable: learning trials are nec-
essary for learning to occur. At the most
basic level procedures have to be devised

for these children to insure that they are
present in school and more centrally that they
attend and work when they are present. Tra-
ditional procedures do not provide these
guarantees. The present reinforcement pro-
cedures appear, in principle at least, to
strengthen the basic behaviors essential to
academic learning. Moreover, this can be
done without committing the children to insti-
tutions.

In addition to the evidence that the toi:en-
reiniorcement procedures dramatically reversed
the poor attentional and work behaviors of the
experimental subjects, the records made of
each child's responses indicated that the
children were also learning a good deal of
new material. Thus, for example, the chil-
dren missed a mean total of 726.75 of the
various words that were singly presented to
them in the word-learning phase of the pro-
cedures. The percentage of these words read
correctly when they later occurred in the con-
text of a paragraph was 81,07%. Thus, there
was good retention of the words learned when
presented a short time later and in context.
The measure of long-term retention when the
words were individually presented was 59.40%.
It seems a rather remarkable performance for
these subjects, one-third of whom were con~
sidered to be retarded, to retain 60% of the
material on which tHey received learning trials.

The {irst study utilizing the present mate-
rials, procedures, and reinforcement system
was conducted with a culturally deprived
juvenile delinquent (Staats & Butterfield, 1965).
It is interesting to note the close generality
and replicability of the methodology. Thus,
all of the 50 subjects in the second two studies
(Staats, Minke, Goodwin, & lLandeen, 1967,
and the present study) have responded in a
like manner in terms of attention and work
behaviors. Moreover, the learning proceeds
in a standard manner with the differences com-
ing only from the children's beginning level of
reading skill. In the first study the subject
missed a mean total of 761 words, had a mean
short term retention of 77%, and a mean long
term retention of 57% (Staats & Butterfield,
1965). The relevant figures for the present
EMR subjects were 817 words learned, 77%
short~term retention, and 58% long-term reten-
tion. For the regular 8s the figures were 679
words, 84%, and 61%. It is interesting to
note that the study of Staats, Minke, Goodwin,
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and Landeen (1967) dealt with more skilled
children. They missed a mean total of 593.5
words, had a mean short-term retention of 86%,
and a mean long-term retention of 68.4%. The
long-term retention of the present subjects
seemed very high in view of the fact that the
subjects in the Staats, Minke, Goodwin, and
Landeen study had greater reading skill at the
beginning of the training. That is, the other
chiidren had an initial mean score of 63.8% on
the 100-word sample test versus the mean score
of 38.81% for the present subjects. It appears,
thus, that when learning is conducted to the
criterion of only one soontaneous reading of a
word, and the word is later read in context,
generally effective learning and retention are
produced.

It is also interesting to compare the children
in the regular classes in the present study to
the children in classes for the retarded. The
differences in rate of reading and retention be-
tween these two groups were found to be a func-
tion of the number of new words the children in
each group had to learn, That is, when the
number of words initially unknown for each of
the two groups was statistically equated by
means of an analysis of covariance reading rate
and retention, differences were found to be non-
significant. Even when this concommitant vari-
able was contrclled, however, significant dif-
ferences were obtained between those children
in regtlar ciasses and those in EMR classes on
the number of learning trials required to master
an initially unknown word and on the percentage
of comprehension questions which were answered
correctly following completion of the stiories.

Although these findings are only suggestive,
a procedure whereby child lzarning involving a
complex cognitive task can be observed and
measured along a number of parameters across
an extended period would seem to be particularly
appropriate to the study of how retarded children
learn and the nature and extent of their actual
behavioral deficits. As has been discussed
elsewhere (see Staats, 1968a) such information
may then serve as the basis for making a de-
tailed analysis of the leaming involved and
should altimately result in procedures designed
to maximize that learning,

The present study contained additionai means
of assessing the learning of the children in the
training procedures. The most direct test of the
comgarative learning of the experimental and
control grouns involved comparing them upon
the materials on which the experimental group
received training (the 100-word test). It must
be noted that the 100-word test was a sample
of all several thousand different words which
were presented to the experimental group chil-
dren in the reading materials. The experimental
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group could read a mean of 38.81% of the sam-
ple of words prior to training. The control
group could read a mean of 37.56% of the sam-
ple at that time. After the training program

the experimental group read 65.34% of the
sample of words., During this same period of
time, however, the control group made a much
lesser advance. They advanced to a mean per-
centage of 43.22 on the 100-word reading
sample. The difference in learning and reten-
tion was significant at much beyond the .001
level. Thus the experimental group improved
from a mean of 38.81 words out of 100 to 65.34.
This is a 69% gain in these children's word
reading ability. The control group in advanc-
ing from 37.56 to. 43.72 showed only a 15%
gain, The experimental training thus had a
large and positive effect upon the word read-
ing-skill.

It is interesting to note evidence that the
100-word test was a representative sample of
all the words in the SRA materials and a good
indicator of performance in the reading task.
That is, the proportion of total words the child
could read on first presentation was correlated
.90 with the 100-word test performance, the
proportion of paragraphs read correctly initially
was vorrelated .78, the proportion.of words on
the short-term retention measure was correlated
.71, and the long~term retention measure was
correlated .74, at better than the .001 level.
On the other hand, there was a less close cor=
relation of .25 between the 100-word test per-
formance and reading comprehension (answer-
ing the SRA questions), the correlation being
non-significant.

In addition to these direct measures, the
reading and intelligence tests were also given
to the experimental and control groups to assess
any effect of the SRA reading materials upon
standard test performance. It is interesting to
examine the types of items on these tests in
terms of the training given the experimental
subjects and in terms of experimental control
comparisons. First, the test that tapped most
closely skills on which the experimental sub-
jects had been trained was the reading part of
the Metropolitan Reading Achievement Test.
That is, although there was probably little
overlap between the words the experimental
subjects learned and the reading test, the other
skills involved ia reading (see Staats, 1968a)
would b~ expected to generalize, This expec-
tation was born out in the results; the experi-
mental group gained significantly more (at the
.07 level) from pre- to post-test than did the
control group. What is called the vocabulary
part of the test actually involves a great deal
more than reading w.-ds, however, That is,
for example, the items require that the subject
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be able to place words in the correct super-
ordinate class in answering the multiple choice
items. Success on such items depends to a
large extent upon the complexity of the child's
language learning in various spheres, not just
the skills involved in the present training,
The 20th item, for example, states the follow-
ing: things that are separate are . . . alike,
united, apart, or together., Thus, on this task
although the difference was in favor of the ex-
perimental group, the significance level was
only .14.

On the intelligence test there were similar
results, The non-verbal part of the intelli-
gence test demanded good attentional responses
and discrimination, some reading of lett="s,
and a good deal of number reading. This part
of the test thus actually concerned skills more
similar to those on which the experimental
group subjects were trained than did the verbal
part of the intelligence test. It is thus inter-
esting to note that the difference between the
experimental and control groups was significant
on the non-~-verbal part of the Lorge-Thorndike
at the .04 level. The verbal part of the intelli-
gence test, on the other hand, was like the
vocabulary part of the reading achievement
test. The verbal part involved testing cof the
child's level and complexity of language or-
ganization. The difference between the ex-
perimental and control groups was still in the
right direction even on these items, However,
the level of significance was oanly .12.

Thus, all of the test results are in the
direction favoring the experimental group,
aithough only two attain or approximate an
acceptable level of statistical significance.
The fact that the experimental subjects had
an advantage over the control group on all
measures heightens our confidence in the re~
liability of the effect over and above the veri-
fication given by any one measure. In con-
junction with the other results and with an
analysis of the tasks invcived on the various
parts of the tests, it is suggested that there
is evidence that the training which the experi~-
mental subjects received, and the control
subjeeis did not, had general effecis., That
is, even on materials very much different from
those on which the subjects received training,
the experimental subjects displayed somewhat
of an advantage. The advantage did not ap-
proach the magnitude shown when the children
were tested on materials on which the experi- -
mental subjects had received training, how-
ever, The combined results nevertheless sug-
gest that the SRA materials when adapted into
the present stimulus presentation form .consti-
tute a training program which produces reading
learning and cognitive development in children
with learning deficits. :
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It should be indicated that the above results
are suggestive that the experimental training
may be reflected on standerdized instruments.
However, it cannot be concluded that the period
of training of the study was sufficient to reme-
diate in a complete manner the experimental
subjects reading deficits, or to improve to any
great extent their general deficits of language
and cognitive skills. Although the reinforce=-
ment procedures were highly effective in ob=-
taining attentional, participation, and work
behaviors from the children so that they would
learn well, it must be concluded that more ex~
tensive training would be necessary to effect
more extensive cognitive learning. A one-
semester program of daily half-hour sessions
is not enough. However, it may be suggested
that the present study demonstrates in principle
the efficacy of the application of the learning
principles, If these positive effects can. be
obtained in 40 or so hours of training the im-
plication is that very substantial gains could
be made with longer periods of training. The
results indicate these types of children shoula
be involved in a program which insured many
more learning trials than were involved in the
present study—emploving the present tyrcs of
procedures for insuring attention and iearrn.ng,
The program would have to be for a greater
length of time per day, and for a greater length
of time than one semester. Thus, a program
should be conducted to expand the training in
these directions, employing the types of read-
ing materials used in this sti'dy. The present
results plus preceding ones in the first author's
long-term study of reading give strong support
to the learning principles employed as well as
the reinforcement procedures.,

One of the primary purposes of the study
was to investigate the possibility of using
black adults as instructional technicians who
would actually conduct the teaching. The
method of having a brief training period for the
instructional technicians, with supervision by
a trained teacher, proved to be quite effective.
It was interesting especially to note that the
formerly unemployed full-time instructional
technicians performed very well in the program.
The work was satisfying to them, the teaching
was advantageous and rewarding to their pupils,
and so on.

It may be suggested that the present program
may be taken as a model of organization which
has general merit. That is, the model would
consist of teams of supervisory teachers and
instructicnal technictans. This would raise
the professional level of the teacher as well as
that of the instructional technicians. Such a
model would also provide very important and
useful employment to large numbers of black
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adults in a situation which would introduce
them to new values of various kinds, espe-
cially the value of education. It would be
expected that adults who were so employed
would raise children more oriented towards
and prepared for achieving educational suc-
cess. It would also be expected that if there
were such positions of employment, there
would be greater incentive for children and
younyg adults to gain the educational skills
{such as reading) to qualify for the instruc-
tional-technician positions. Moreover, this
is a model that could be put into eifect now.
That is, many blackiadults, presently unem-
ployed, could be trained to read themselves
(if this were a problem) and could then be em-
ployed as instructional technicians in programs
¢o remediate the reading deficits of education-
ally retarded ghetio children. The same model
would be appropriate also for other academic
areas, such as arithmetic and mathematics,
and so on. Larger field studies should be
made of these possibilities.

That is not to say that there would not be
a cost involved in such a long~term program.
Although the reinforcers for the children are
not an expensive item—a mean of $21.34 for
a mean of 40. 2 hours of participation—the
hiring of full-time instructional technicians
would involve another cost. However, when
one considers the cost to society of unemployed
adults and of their children who will later be
unemployed because of academic failure, the
cost of the instiructional technician program
would actually be less.

It may be added that the other instructional
technicians, the high school seniors and the
adult volunteers, also performed effectively in
the program. In only two cases was there rea-
son to replace an instructional technician for
not being able to adhere to the character of the
procedures. In general, however, it can be
expected that use of full-time instructional
technicians would entail . more advantages than
the use of part-time personnel. The training
time per instructional technician would be re-
duced and, more importantly, it could be ex-
pected that the person employed full time over
a long period would develop additional skill in
teaching children.

Finally, it may be suggested that the study
supports the validity of laboratory-derived
principles on the human level in the context of
the acquisition of complex cognitive skills.

In so doing generality of the basic principles
is shown. Moreover, this adds to one's con-
fidence in the learning conception of human
behavior. As has been suggested (Staats,
1968a, 1968b) psychology must begin the study
of functional repertoires of human behavior,
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employing its basic principles and experimental
procedures. Such investigations of functional
repertoires have more widely commenced in
clinical psychology. Educational, child, and
social psychology are not as advanced in this
respect. This is clear, for example, in educa-
tional psychology, where most studies still
involve experimental tasks which arc labeled
as though they represented some universe of
functional human behaviors but the universe

is never made explicit anq the study remains
academic in the pejorative sense of the word.
How the findings of the majority of studies
labeled problem solving, concept formation,
verbal learning, and so on, extend to real sam~-
ples of such cognitive skills is never made
clear. It is time that representative samples
of actual human behavior be systematically
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studied using the basic principles of learaing.
The present study demonstrates the possibili-
ties for doing this. The project of which this
study is a part more generally demonstrates
that experimental methods and analyses of com-
plex learning tasks may be employed in study-
ing and treating ever more representative sam-
ples of human behavior in the continued exten-
sion and elaboration of the learning theory.

In the extended project in the study of reading
acquisition as a type of cognitive learning,
the research has moved from basic research

in the laboratory-controlled situation to this
field study sort of experiment. The present
study may thus be valued,as part of this strat-
egy of psychological theory construction, as
well as for contributing to the solution of an
important problem of human behavior.
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