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Abstract

During the 1973-1974 school year, TMR children were exposed to one of two
language training conditions: Distar or Peabody. A population of 116 continuees
from the first year of the project (see Leiss and Proger, 1973; ERIC Ed-082-

424) and 114 new entries were assigned in as random a fashion as possible to
either Distar ov Peabody. The.entire sample was divided into low IQ (21-43)

and high IQ (44-53). Sex was built into the design, as was pretest=posttest and
nev entries versus continuees. Thus, a five-factor, 2 x 2 x 2 x 2 x 2 repeated~
measures design was subjected to analysis of variance for each of three basic
criteria: Peabody Picture Vocabulary Test, I1linois Test of Psycholinguistic
Abilities, and Mecham Verbal Language Development Scale. Seven children were
selected randomly from each of the 16 between-factor cells.to yield a total of
112 children. Longitudinal analyses were also conducted on just the continuees
with pre- and posttest data from the three basic measures from both years of the
project to yield a treatments-by-IQ-by-Sex-by~Measures (2 x 2 x 2 x 4) design.
While no significant differences emerged for the high-IQ children, the low-IQ
children were aided more by Distar than by Peabody. In the 5-way designs, gain
in the total sample was not marked. However, when one considers only the continuees
(in the second set of analyses), significant gain in language functioning did
occur. Some results with the summer lag phenomenon are also discussed, as are

some substudies on Myklebust's modified Picture Story Language Test.
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Preface

The research project "Language Training for Trainable Mentally Retarded"
has come quite some distance in yielding data on various ways in which to convey
such training. In the first-year report (available from Educational Research
Information Center, ERIC, as Document No. ED-~082-424), the Project compared
(a) groups which received no special language stimulation with (b) groups which
recelved such stimulation four times a week and with (¢) groups which received
such stimulation eight times a week., The bulk of stimulation activities were
patterned arount the types of activities sampled by the Illinois Test of
Pasycholinguistic Abilities (ITPA).

The present study (second year) discarded the ITPA exercises and turned to
a different programiné comparison. Specif{ically, two different language training
programs (Distar Language 1 versus Peabody Language Developﬁent Kit, Levels
P and 1) were used. Data from several sources were gathered: Pcabody Picture
Vocabulary Test raw score, Illinois Test of Psycholinguistic Abiiities total
raw score, and Mecham Verbal Language Development Scale raw score. These three
criteria formed the main basis of comparisons for the 1973-1974 year of the
Language Training Project. ~Ffurther, longitudinal comparisons were run involving
both 1972-1973 data and 1973-1974 Jdata for only those children who were in both
years of the project. These longitudinal comparisons over large blocks of time
were completed not only for the three criteria mentioned just above but also for
the combined scores (across three pictures) from the Mykl~bust Language Sample
assessment technique. A total of 18 separate analyses were run on the data to

shed light on the effectiveness of the programing techniques.




The Montgomery County Intermediate Unit is deeply indebted to many people
and organizations who cooperated to make this program possible during its second
year. Directly involved in the day~to-day activities were four speech clinicians
from last year's project (John Busedu, Diane Maurer, Ralph Sholly, and Marilyn
Stanford), as well as a staff member new for the second year (Debra Heisel).
Two other Intermediate Unit clinicians aided greatly in project activities: —
Linda Bekemeier and Jean Kern. The Intermediate Unit was indeed fortunate
in having the services of these people available for the first two years of this
three-year project. With the exception of four of the original 21 districts -
whose children were involved in the first project year, the same districts con=~
tinued to participate during the second year: Colonial, Hatboro-Horsham, Lower
Merion, Lower Moreland, Methacton, Nofristown Area, North Penn, Perkiomen Valley,
Pottsgrove, Pottstown, Souderton Area, Spring-Ford Area, Upper Dublin Township,
Upper Merion Area, Upper Moreland Township, Upper Perkiomen, and Wissahickon.
Also, as in the first year, the 'estern Montgomery County Special Education
Center, the Ken-Crest Center for Exceptional Persons, and St. Katherine's Day
School in Overbrook participated. The continuing support of the Archdiocese
of Philadelphia (Father John Neill, Assistant Superintendent of Schodls) is
greatly appreciated. Finally, several central office Intermediate Unit staff
aided in the conduct of this project: Mrs. Martha Marcho, Secretary; and

Mrs. Denise Bernardini, Secretary.




Section 1

Project Purpose and Importance

This recond year of the Language Training Project for the Trainable Mentally
Reta:ded is part of a sequential set of three investigations, The first year
compared three intensities of language training based upon the widely used
Illivols Test of Psycholinguistic Abilities. The topic of the first year was
important because there is a [requently reported and often observable deflciency
in the language skills of trainable retarded children. Thus, results of structured
comparisons among different language training techniques would appear to have
a direct bearing upon the caseload composition of speech and language clinicians
in the public ochools, have implications for the types of testing and assessment
procedures used with TMR children, and may definitely influence the degree and
manner in which language services are provided to these children. In this sense,
the rationale for carrying out the second year's activities remains the same.

The justification for switching from the ITPA-based training of the first
year to totally different programs is as follows. The first year's research
report (Leiss & Proger, 1973) showed that the ITPA language training was of very
minimal value to TMR children. Accordingly, it would make little sense to attempt
to modify the ITPA exercises any further; instead, the second year of the project
was reoriented so as to yield new and valuable feedback on the comparative effective-
ness of two totally different language training techniques. After considering
several language training options, it was considereé important to éain feedback
on the Distar Language Program (Level 1) and the Peabody Language Developwent

Kit (Levels P and 1). Thus, the second year of the project would yield totally




new information to complement the first-year feedback.
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Section 2

Identified Needs

The large percentage of the trainable mentally retarded children enrolled
in special classes within the public schools.

The existence of 116 TMR children continuees from the first year into the
second year, as well as 114 TMR children who are new entries for the second
year of the project (chronolugical age range of 7 to 14 and IQ range of

21 to 5%).

The paucity of important research with respect to the efficacy of speech
and language programs with the trainable mentally retarded.

The estimates of the incidence of speech and language problems for the
mentally retarded of ten to eighty percent.

The estimates of the incidence of speech and language problems among the
trainable mentally retarded of about 57 percent.

The persistent urging by parents, educators, administrators, and others to
provide speech and language services to the trainable mentally retarded.
The observable speech and language deficiencies of the trainable mentally
retarded children.,

The necessity for having research available to substantiate the methods

utilized for the selection of the trainable mentally retarded children for

therapy.




Section 3

Review of Literature

Despite the fact that a large percentage of the trainable mentally retavded
children are enrolled in special classes in the schools and in spite of the
research evidence which has consistently reported such children to have speech
and language problems (Bangs, 1961; Brandfon, 1951; Daum, 1953; anovan. 1957;
Everhart, 1953; Gens, 1950, 1951; Goodwin, 1955; Gottsleben, 1955; Harrison,

1958; Irvin, 1942; Karlin and Kennedy, 1936; Karlin and Strazzula, 1952; Kennedy,
1930; Kolstoe, 1958; Lewald, 1932; Lubman, 1955; Lyle, 1960; Masket, 1958; Matthews,
19573 Meader, 1940; Sachs, 1955; Schiefelbusch, 1963; Schlanger, 1953b, 1953c:
Schlanger and Gottsleben, 1957; Schneider and Vallon, 1954; Sheridan, 1948;

Sirkin and Lyons, 1941; Tarjan, et. al., 1961; Town, 1913; Wood, 1957; Wolfensberger,
et. al., 1963) there exists a paucity of important research with regards to the
efficacy of speech and language programs with the trainable mentally retarded.

Among children in special classes, Matthews (1957) estimated an incidence
of speech problems of 79 percent. Lubman (1955) studied subjects with IQs below
50 and noted that 95 percent had speech defects. Johnson et. al., (1960) reported
an incidence of ahout 57 percent in a study of trainable mentally retarded children.
Wood (1957) noted about 21 percent of a sample studied at a speech and hearing
center to have language deficiencies associated with mental retardation. This
does not, however, indicate any estimate of the number of mentally retarded who
have language problems.

The estimates of the incidence of language deficiencies among the mentally

retarded varies from less than 10 percent to almost 80 percent. This variance




is primarily due to the differences in the groups studied and the definitions
of what constitutes a language problem.

One of the major theoretical questions is whether lack of language develop-
meat among mentally retarded children is an inevitable consequence of mental
retardation or whether intensive training can improve the rate of language develop-
ment. The studies of language training programs for the retarded are fow.

Since 1955 therapy with the mentally retarded has emphasized more than articulatory
proficiency; it has demonstrated the necessity for providing appropriate language
development programs,

Schneider and Vallon (1954) emphasize the necessity for therapy with the
gseverely retarded and challenge the view of West, Kennedy, and Carr (1947), who
thought that therapy with the severely retarded was useless, as being too pessi-
mistic, They state that the simple ability to express the wants or needs of one-
gelf in a socially approved manner, along with the ability to merely express
one's wants or needs, is an undeniable asset to the child iﬁtellectually.
emotionally, and socially.

In 1955, Schneider and Vallon reported on a therapy program for trainable
retarded children in a day school class. The children were categorized into
three groups: (1) Delayed language development, (2) Insufficient language develop-
ment, and (3) Disturbances of articulation. Appropriate therapy activities
were presented to each group for one year. The resultant data revealed gains
for all groups. These judgments ware, however, subjective, and no control group
had been used.

Johnson and Capobianco (1957) studied a group of severely retarded children
following a year of language training; they recported no significant improvement,

This study was. noteworthy as one of the first experimental assessments of a




language prograt for the rutarded in which the results were contradictory to
srecading reports.

Kilstoe (1958) absetrved the effect of a language training program with a
small group of mongoloid children. On five subtests of the Illinois Language
Scale, the experimental group gained significantly over the controls during a
five and one-half month's perdod. Rittmanic (1958) set up a pilot program in
group oral language with institutionalizad retardates. Despite the lack of
statistical evidence, he claimed that the program was successful.

Smith (1962) conducted a language program for sixteen educable retarded
children; he assessed the progress by using the ITPA. The experimental group
showed a 6.75 mouth gain in Language Age during 2 three-month's period; the
controls declined .4 months in Language Age. Smith did not attempt to remediate
any specific disabilities. Improvement was, however, noted on all the language
abilities as measured by the ITPA. Blue (1963) supervised a language program
for trainable retardates similar to the previously described program by Smith.
The program was conducted for an eleven-week period and utilized the ITPA for
pre~ and post~ measurement. The experimental group showed a Language Age gain
of 5.67 months as compared to the control group's 3.67 months, The difference
was not statistically significant. This is considered one of the more prominent
studies on the efiicacy of language therapy for trainable retardates.

Blessing (1964) reported on an experimentsl program which was designad
to improve the vocal encoding of mentally re.arded children., After a period
of three-month's training the ITPA was used to note progresa. The results re-
vealed only a tendency toward improvement by the experimental group.

Harvey, Yep, and Secllia (1966) reported on a two-year program for trainable

mentally retarded children. Their program cmphasized the arcas of: (1) self=-



concept development, (2) Soclal compe.ence, (3) Motor coorvdination, aud (4)

Language development., Their rosults ‘ndicated highly significant improvements

in the four areas, All suvores, witlh the exception of social competence, declined

over the suvrece of the first year. This was interpreted to mean: (1) that -
there are differences between home and school environments, and (2) it is essential

to maintain minimal programs during the summer for these children. The second

year revealed significant increascs in all areas. They concluded that evaluation

of programs should be allowed to occur over longer periods of time, particularly

with individuals with low IQs.

Richardson (1967) describes a language training program for retarded children
at the ﬁniversity of Oklahoma Child Study Center. It indicates that early
sengory-motor training, beginning at the pre-verbal experience level is of
utmost importance to the language development of these children. Methods used
in the program are related to research evidence on the development of language
and thinking which indicates that: (1) Early exposure to a variety of looking
and listening experiences is important in language development, (2) Primary
learning requires perceptual and pre~verbal experiences, (3) There is a close
relationship between motor movements and perceptual development, (4) Language
development requires the development of both motor and perceptual patterns,

(5) The major source of internal mediators is the orienting response, (6) Lin-
gulstic labels serve to mediate learning processes, and (7) Language development
is both a part of and a result of primary learning.

Jordan (1967) reports that speech therapy outcome studies with the mentally
retarded reveal that special psycholinguistic instruction can significantly
increase psycholinguistic attainment. He suggests that programmed learning

and operant conditioning be utilized to teach language to the mentally retarded.




Potter and Mattson (1968) also indicate that the educable mentally retarded
are capable of manifesting and sustaining improvement in speech and language
performance after therapy. Ensminger and Smith (1965) state, "knowing that
specific language skills can be improved and that retardates display a rather
distinctive profile of their own, group langu#ée programs should be developed
with this pattern of abilities and disabilities as the focal point." (p. 104).

Early attempts at therapy for language disabilities were reported with
optimism, but were not objectively evaluated., Encouraging progress has been
reported with the educable retarded; the trainable child, however, presents
sone difficulty. Since many of the children involved in these studies were
institutionalized and since the size of the group was limited, it becomes
difficult to generalize from these findings to the population of trainable
mentally retarded children who are enrolled in special classes in the public
schools.

A factor of possible significance which may serve to influence the results
of research concerning the effectiveness of language stimulation for trainable
mentally retarded children may be the amount of treatment which is provided.
There is a lack of research information indicating, for example, how many periods
of language training are necessary during the period of a year in order for

such children to achieve significant improvements in language.
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Section 4

Objectives of the Program

To determine the efficacy of providing language stimulation programs

for trainable mentally retarded children who exhibit a chronological

age of about 7 to 14 and an IQ between 21 and 53.

To determine what differences exist between the Peabody Language Develop-
ment Kit program (Levels P and 1) and the Distar Language Program (Level
1).

To determine what differences in language performance there are between
high (44 to 53) and low (21 to 43) IQ children.

To determine what differences in language performance there are between
boys and girls.

To determine what differences in language performance there are between

children who are continuees from the first project year and those who

are new entries.

To determine the nature of the gains (or losses) in language performance
among the various treatment groups in the study.

To determine the nature of longitudinal change data of continuees during
pretest and posttest from both first and second project years.

To determine the sensitivity of selected measuring devices in assessiug
language functioning in TMR children: Peabody Picture Vocabulary Test
(Form B), Illinois Test of Psycholinguistic Abilities (1968 edition),
the Mecham Verbal Language Development Scale, and the modified Myklebust

Picture Story Language Test.
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Section 5

Activities of the Program

-

Each child received luznguage training stimulation 4 times a week. A total
of 96 different lessons were available for either the Distar Language Program
(Level 1) or the Peabody Language Development Kit (Levels P and 1). A day's
session in either program lasted 25 minutes. Both language training programs
lasted from the beginning of November to about the middle of May. Certificated

speech clinicians carried out the program.
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Section 6

Involvement of Public and Nonpublic Agencies

During the first year of the project, all 21 public school districts within
Montgomery County Intermediate Unit participated, as well as the Western Montgomery
County Special Education Center, the Ken-Crest Center for Exceptional Persons,
and St, Katherine's Day School in Overbrook. The total enrollment from these
public and nonpublic sources was 24 intact classes with 157 children.

As listed in the Preface, all but 4 of the 21 public school districts par:--
ticipated in the second project year. From St. Katherine's Day School (Archdiocese
of Philadelphia), two intact classes with a total of 26 students were involved.
Because of the size of the two classes from St. Katherine's, they were broken
into three smaller classes. Despite the fact that four public diétricts were
not involved in the second year's study, the total numter of public and non-
public classes remained the same: 24 intact classes. This total represents
116 student continuees from the first year and 114 new student entries, or a
grand total of 230 students, a substantial increase in the number of children

being served over and above the first year's target population.
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Section 7

In~-Service Activities and Consultation

Dr. Harold A. Delp of the Department of Special Education, Temple University,
met monthly with the Project Director to render consultation. Further, Dr. Delp
held three meetings with the project speech clinicians.

Five monthly pareat training sessions were held from November, 1973, throu.gh
March, 1974. A psychologist spoke at one session, a neurologist at another, and
Dr. Delp at a third. The other two sessions were run by clinicians from the project.

Two major in-service sessions were held for all district versonnel involved
in the project. Directors of pupil personnel services and their TMR teachers
were invited. The first such meeting was on October 17, 1973, with about 29
in attendance, while the second meeting on March 28, 1974, had about 25 present.
Finally, three small in-service sessious were held just for'Norristown Area
School District teachers.

Further, all project staff attended the annual Pennsylvania Speech and Hear-
ing Association convention for training and exposure to new ideas. Two staff
members of the project attended the national convention of the American Speech

and Hearing Association.
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Section 8

Evaluation Procedures and Design

Testing: The first year's operation of the Language Training Project
yielded very limited treatment effects as gauged by the standardized tests used.
The main findings involving the factor of treatments (frequency of ITPA training)
showed positive effects only when qualified by IQ or by both 1IQ and sex; that
is, the main effects of treatments across the different analyses was not sta-
tistically significant but the interactions involving treatments were. Several
staff members felt that this poor showing was due,to some extent,to the fact
that the tests in question (which are among the best recognized instruments
currently available) do not adequately tap the language functioning of interest
to the study. The specific low level of language functioning given by trainable
retarded children may require instrumentation not currently available.

During the first year of project operation, one very involved form of testing
was that of Myklebust's Picture Story Language Test, as modified for this study
(see Leiss, 1974). Myklebust (1965) used an action-packed picture to elicit
samples of a student's written language. In contrast., the present study used
an adaptation to the extent that a student's language was elicited in oral
rather than written form; these oral language samples were tape recorded to
preserve then exactly for later scoring. The first year of the project, three
Pictures were used. Each picture was measured for "Productivity" by means of
three criteriat total words, total sentences, and words per sentence. Further,
each of the three pictures was evaluated for "Meaning/Content" by means of

Myklebust's "Abstract-Concrete Scale'.
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Because of the meager testing results and because of the large amount of
work involved in deriving the total of four different scores for each of the
three pictures, the modified Myklebust Picture Story Language Test (dubbed
"Languagz Sample" for this study) was largely omitted from the second project
year design. One notable exception was to give the Language Sample to students
who had continued from the first project year into the second project year.

The main reason for this exception was to assecs the longitudinal summer-lag
forgetting phenomenon in trainable retarded children. To project staff knowledge,
such data have never before been reported in the literature. Thus, no post-ﬂ
testin; was given at the end of the 1973-1974 year in terms of the Myklebust
Language Sample. It was felt the saving in time was more than justified.

kith the above reduction in total individual test administration time
required for each child, the second project year opted to maintain a minimal
battery of pre- and posttesting. Three instruments would be given as the measure-
ment core: Peabody Picture Vocahulary Test, Illinois Test of Psycholinguistic
Ability, and the Mecham Verbal Language Development Scale.

Sample: The first year's sample consisted of 157 children located in 24
classes for the trainable mentally retarded. The children were between 7 and
14 years of age and possessed IQs between 25 and 50. From this population of
157 children, 120 were randomly selected. That is, 10 children were randomly
selected from the 12 research design ce.l combinations formed by the factors
of treatments (3 levels) by IQ (2 levels) by sex (2 levels).

The second year's population consisted of two groups: continuees (those
who were in the first year of the study) and new entries (those who were brought
into the study only during the second year of the project). In particular,

there werc 116 continuees (out of the original 157) and 114 new entries.
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Design: The primary concern of this study was the treatment comparison
between the Peabody program and the Distar program, Wherever administratively
possible, the classes containing both continuees and new entries were randomly
ascigned evenly between the two treatment conditions. Because of the potency
of the IQ factor as a control variable, the second factor included in the design
was IQ. A median split was employed so that low IQ represented 21 to 43, while
high IQ was 44 to 53. The third factor was sex (males versus females). The
fourth factor was measures (pretest versus postteét). Thus, the basic design
for several analyses vas o« four-factor, repeated-measures design. treatments
by IQ by sex by measures,

Besides the four-factor design mentioned above, a fifch factor was embodied
for certain analyses, namely, entry status. This factor had two levels: new
entry versus continuee. Thus, the few analyses that included this fifth factor
were of a five-facotr, repeated-measures design: treatments, 1Q, sex, entry
status, and measures.

Analyses: One series of analyses dealt with the three criteria of the
PPVT, ITPA, and VLDS. The pretest and posttest data from the 1973-1974 year
were placed within the four~factor design mentioned above. For each of the
criteria, two separate analyses were performed: one for continuees and one
for new entries. However, before any analyses were run, 7 children were ran-
domly selected from each of the independent-factor cells (treatments by IQ
by sex). Thus, each of the analyses had 56 children drawn at random from either
the 116 continuees or the 114 new entries. A total of 6 such analyses were run.

A second set of analyses built in as a factor the comparison of continuee
versus new entry. Fach of these analyses was again dune on 1973-1974 data of

pretest~posttest type for the PPVT, ITPA, and VLDS. A total of 3 such analyses
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were run,

A third set of analyses used only the data from the 56 continuees. These
analyses represented longitudiual studies. This set of analyses involved the
four pretest-posttest measures from both 1972-1973 and 1973-1974. Three of these
analyses were run: PPVT, ITPA, and VLDS.

A fourth set of longitudinal s:tudies were run on the 56 continuees with
regard to the Myklebust Language Sample data. The input consisted of the pre-
test and posttest of 1972-1973 and the pretest of 1973-1974. Six such analyses
were run: total words, total sentences, modified words per sentence, words per
sentence as per Myklebust, abstractness-concreteness score, and average abstract-
ness-concreteness score.

In all analyses, the BMDO8V program of the UCLA Biomedical series was used.
The analyses were run on a CDC 6400 computer at Lehigh University. A mixed
uesign was specified, with treatments, sex, and measures as fixed factors, while

IQ and replications were random factors.
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Section 9

Fvaluation Results

Appendix A contains a list of the analyses performed. Appendix B provides
descriptive averages for each of the main effects in each analysis. Appeﬁdix
C contains summary analysis of variance tables for each of the analyses. Finally,
Appendix D contains the F-test ratios derived from Appendix C, with significance
values attached to each ratio.

In presenting the results, the reader is cautioned to bear in mind the
differénc designs that were in effect in certain of the 18 analyses. The designs
of analyses 1 through 6 contain the factors of treatments, IQ, sex, and measures.
Each analysis dealt with either 56 continuees or 56 new entries. The measures
factor involved only the pretest and posttest from 1973-1974. 1In a similar
vein, the designs of analyses 10 through 15 contain the same four factors but
reflect a change in the measures factor; in particular, these analyses were of
longitudinal nature and deal with the pretest and posttest of 1972-1973 and only
the pretest of 1973-1974 (a total of 3 measures). Each of these analyses is
derived from the longitudinal data of the 56 continuees (the posttest is missing
from 1973-1974 because the Myklebust Language Sample was not given as part of
the regular pretest-posttest battery of the second project year). Finally,
analyses 7, 8, and 9 are of totally different design structure in that now the
status of children (continuee versus new entry) is explicitly being tested in
single error-estimate analyses rather than in the separate analyses reflected
in 1 through 6. In specific, analyses 7, 8, and 9 contain the factors of staius,

treatments, IQ, sex, and measures. The three analyses each reflect 56 continuees
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and 56 new entries (or 112 children) and concern only the 1973=1974 pretest-
posttest data. With these basic design considerations in mind, the reader is
now prepared to consider the detailed patterns of results.

Using Appendix A as a reference point for the analyses' interpretation,
one sees that IQ produced highly signifiéant (p <.01) control factor differences
in analyses 1 through 9, 16, 17, and 18. Moderately significant (p < .05)
differences occurred iu analyses 10 and 11. It is surprising to note that no
IQ control differences occurred in analyses 12 through 15; in other words, on
the Myklebust Language Sample, only Total Words and Total Sentences produce IQ
level differences in the expected direction. On this point alone, some questions
might be raised on the overall soundness of the Myklebust technique.

With regard to the treatment factor (Peabody versus Distar), the results
were consistent; no significant differences occurred.

Sex differences were found on only one analysis (13). In particular, females
ylelded significantly more (p < .0l) words per sentence than males (5.69 versus
3.88).

Change over time (the factor of measures) was found only in analyses 16
and 18. In analysis 16 (ITPA), the posttest of each year (1972-1973 and 1973-
1974) was significantly higher than the pretest. However, ét thz same time,
the first year's results were significantly higher than the second year's results;
the average scores (beginning with the pretest of the first year and running
through to the posttest of the second year) were 113.94, 142.50, 95.50, and 118.31.
Thus, there was a marked drop in going from the posttest of the first year to
the pretest of the second year. The summer lag phenomenon was apparently present,
and this lag was never made up even by the end of the second year's training.

Turning to the other analysis (18) in which change over time occurred, one sees
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that the significance in the overall measures factor was causecd by a signifi«
cant gain from pretest to posttest during the second year of operation, while

. the first year of operation yielded a more or less static level of functioning.
The average scores (beginning with the pretest of the first year and running
through the posttest of the secord year) were 32.16, 33,84, 29.03, and 33,4,
The main point to make, however, is that the overall performance of the second-
year continuees was basically the same as their first year's level.

Turning from main effects to interaction effects, one again sees a very
meager picture of results. First, the two-way interactions are considered.

The treatment-by-I1Q interaction was significant (p < .05) in analyses 17 and 18.
In particular, in analysis 17, low=1Q children in the Peabody group were signifi-
cantly hindered in comparison to their high~IQ counterparts anc to their fellow
students of either IQ level in the Distar groups; the difference between the
latter three groups and the low-IQ Peabody group was about 15 points (about

45 versus about 30). In analysis 18, the low~IQ Peabody group (146.66) per-
formed significantly worse than the high-IQ Peabody group (186.12), while the
corresponding IQ differénce in the Distar groups was in the same direction but
less pronounced (167.84 versus 178.50). Further, in analysis 7 the discrepancy
between high- and low-IQ children in the Peabody groups (44.05 versus 27.66)

wvas significantly greater than in the Distar groups (49.02 versus 34.00).

The only significant two-way treatments-by-sex interaction occurred in
analysis 18 (p < .01). 1In particular, in the Peabody groups, males were signifi-
cantly tower than females (139.19 versus 193.59), while the reverse was true
in the Distar groups (180.00 versus 166.34).

The only significant 1Q-by-sex interactions occurred in analyses 7 and 8

(both p € .05). 1In analysis 7, the girls (26.26) slightly outperformed the
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hoys (23.93) in the low=IQ category, while almost no difforence was detectable
betwean boys (33.57) and girls (32.35) in the high=1Q category. In analysis
8, a different pattern emerged. While there was virtually no diiference in the
low-1Q category between boys (30.00) and girls (31.66), in the high=~1Q category
boys (50.12) significantly outperf.rmed girls (42,9%).

The only significant two-way treatmentseby-measures interaction occurred
in analysis 17 (p < ,05). 1In particular, the Duistar program groups had signifi-
cantly higher performance thun the Peabedy groups, but this difference was wost
pronounced for the wo second-year test administrations.

The only significant two-way IQ-by-mcasures interactions occurred in analyses
4 (p < .05), 18 (p = .01), and 8 (p « .05). 1In analysis 4, the high=IQ students
significantly gained during the second year, while the reverse was true for low=
1Q students. 1In analysis 18, the summer lag phenomenon again evidenced itself.
The interaction was caused mainly by the low-IQ students losing at a greater
rate than the high=-IQ students. The low i) students on an éverage lost twice
as many noints (from 34,25 down to 24.88) over summer as did the high~IQ students
(from 36,38 down to 31.00). Another interesting observation is that while the
high-1Q students finally got back up at the eud of the second year where they ;
had been at the end of the first year (but got no higher!), the lov-IQ students h
did not even get up to the level they were at during the end of the first year.
In analysis 8, for the low-IQ children the posttest (29.1)) was lower than the %
pret. st (32.53), while for the high~1Q children the posttest (49.55) was slightly
higher than the pretest (43.52).

The only significant two-way sex-by-measures interaction occurred in analysis
10 (p < .05). During the pretest of 1973-1974, boys were significantly higher

than girls (49.38 versus 31.38), while on both the prutest and posttest of
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1972-1973, the reverse was true with even greater discrepancies.

While the cxact patterns are too complex to be discussed herve, a few triple
dnteractions were also significant. The triple interastion of treatments by
IQ by sex was significant in analysis 1 (p ¢ .05), analysis 10 (p < .05), analysis
13 (p < .05), analysis 7 (p < .05), analysir 8 (p < .05), and analysis 9 (p. € .05).
The triple interaction of treatments by IQ by measures was significant in analysis
2 (p <.01) and analysis 18 (p < .01). The triple interaction of treatments
by sex by measures was significant in analysis 3 (p < .05), analysis 11 (p < .05),
and analysis 18 (p < .05). The triple interaction of IQ by sex by measures was
significant in analysis 17 (p < .05). The triple interaction of status by
treatment by sex was significant (p < .05) in analysis 8.

The quadruple interaction of treatments by IQ by sex by measures was not
significant in any of the 18 analyses. The quadruple interaction of status by
treatment by IQ by measures was significant (p <« .0l) in analysis 8.

Apart from the general pattern of findings that occurréd for the four basic
factors of treatments, IQ, sex, and measures, the special fifth factor of status
introduced in analyses 7, 8, and 9 yielded some specific findings that should
be made note of here. The interaction of status by IQ was significant in analysis
7 (p <.01), The difference between high- and low-IQ students for continuees
(35.21 versus 30.38) was significantly less than that for new entries (30.71
versus 19.81).

The interaction of status by sex was significant (p < .05) in analysis 7.

In particular, while there was in effect no difference between boys (32.25)
and girls (31.80) in the new entries, the boys (47.88) were significantly higher

than girls (42.80) in the continuee groups.
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Section 10

Discussion of Results

The basic evaluative emphasis auring the second year of the project was on
the global pretest-posttest assessments via the PPVT, ITPA, and VLDS. Because
of the many univariate analyses performed in this annual project evaluation,
some words of interpretative caution should be attached to the results. Primary
weight should be attached to the findings from analyses 7, 8, and 9 and from
analyses 16, 17, 18. Analyses 7, 8, and 9 each embody the most all-encompassing
comparisons among both continuees and new entries for the three primary criteria.
Analyses 16, 17, and 18 embody the most all-encompassing comparisons amoag just
continuees for the longitudinal (two-year) data for the three primary criteria.
With these precautions as a preface, the basic findings will be discussed.

First, analyses 7, 8, and 9 show that there are no generalizable treatment
effects in favor of either Peabody or Distar. This is to be expected because
human language behavior is so complex that one would hardly expect one program
to be effective for gll levels of disabillity or functioning within the TMR
population. Thus, one looks to the interactions with treatments to provide the
qualifications on lack of general findings that say in specific levels of TMR
functioning, certain programs may nonetheless be effective. In analysis 7 (VLDS),
the treatrment-by-IQ interaction was significant. Not only did the Distar groups
surpass the Peabody groups, but the low-IQ group did not lag so far behind the
high-1Q group with the Distar program as they did in the Peabody program. In
analysis 8 (PPVT), no two-way interactions with treatments were significant.

In analysis 9 (ITPA), again no significant two-way interactions with treatments
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were found.

In terms of gain during just the second year, none of the three primary
criteria showed significant movement in analyses 7, 8, and 9. Further, none
of the interactions with gain were significant in analysis 7. However, in
analysis 8 (PPVT), the IQ~by-gain i:ceraction was significant. Regardless of
language program, low-IQ children actually lost over time, while high-1Q children
gained over time. In analysis 9 (ITPA), again no significant two-way interactions
with gain occurred.

Focusing just on the continuees from the first year of the project, one
can detect some interesting trends in analyses 16, 17, ag§f18. Here, longitudinal
data was used from both project years. In analysis 16 (IfPA), the main effect
for treatments was not significant, nor were any of the two-way interactions
with treatments. In analysis 17 (PPVT), a different picture emerged. The
treatment-by-IQ interaction (p < .05) showed that while no overall difference
between Peabody and Distar existed, the low-IQ children in ?eabody were greatly
hindered in comparison to the other three treatment-by-IQ combination groups.
Also in analysis 17, the treatment-by-gain interaction (p < .05) showed the continuees
had significantly higher performance in the Distar groups than in the Peabody
groups, with the greatest gain occurring during'the second year. In analysis 18,
no general treatment effect occurred, but two interactions with treatments are
worthy of discussion. The treatment-by-IQ interaction (p < .05) showed that
for continuces, the low-IQ Peabody group performed significantly worse than the
high-1Q Peabody group, while the corresponding difference in the Distar groups
was in the same direction but less pronounced. The treatment-by-sex interaction
was also highly significant (p < .01); in the Peabody groups, males were signifi-

cantly lower then females, while the reverse was true in the Distar groups.
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The final reflections on analyses 16, 17, and 18 deal with the gain phenomenon.
In analysis 16 (ITPA), a significant (p < .01) gain occurred regardless of treat-
ment. However, étrangely enough, while the posttest of each year was higher
than the corresponding pretest, the overall performance of the first year was
higher than the second year. No overall change occurred in analysis 17 (PPVT);
however, change did occur depending upon treatment group (a finding already
discussed above). In analysis 18, a highly significant (p < .0l) change over
time occurred regardless of treatment. Here, there was a notable gain during
the second year of the project for the continuees, while their first year's
performance was more or less static. Also in analysis 18, there was a significant
(p < .01) IQ-by-measures interaction. The interaction was caused mainly by the
low-IQ students lcsing at a greater rate than the high-1Q students. The low-IQ
students on an average lost twice as many points over summer as did the high-IQ
students. Also, while the high-IQ students finally got back up at the end of the
second year where they had been at the end of the first yeaf (but got no higher!),
the low-IQ students did not even get v> to the.level they werr: at during the end
of the first year.

In summary, then, the above findings are those in which perhaps the greatest
degree of confidence could be placed in lieu of actually having a multivariate
analysis of variance design; while Section 9 of this report presented the findings
from all 18 analyses, the current section presented the findings from only the
6 most '"'stable" analyses. From this brief precis of key findings, it now remains
to put a perspective on them.

What can one conclude from the primary set of results? With regard to
treatments, while no significant differences emerged for the high-IQ children,

the low-IQ children were aided moreso by Distar than by Peabody. Further, the
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continuees showed greater gains during the second year of the project in Distar

than in Peabody. Of course, one must remember that these continuees during

the first year were in various types of ITPA-based language stimulation programs,
Thus, these children who continued on into the second year of the project (at

which time Peabody and Distar were introduced) had the benefit of earlier

language stimulation, although the first year's project report (Leiss and Proger,
1974) indicated such ITPA-based training was of minimal value. (Children who

had various degrees of ITPA-based training during the first year were, of course,-
randomly represented in each of the Peabody and Distar groups so that no differential
Pre-treatment contamination existed at the start of the second year).

In terms of change over time, two observations are possible. First, because
of the poor showing in analyses 7, 8, and 9, gain in the total sample was not
marked (i.e., in those analyses where both continuees and new entries were con=-
sidered). However, when one considers only the continuees, significant gain in
language functioning did occur. Second, the summer lag phenomenon did occur
for those TMR children who were continuees; that is, in considering the posttest
from the first year and the pretest of the second year, a marked decrease in
performance occurred.

The final set of obsérvations concern the measurement realm. It is clear
that the battery of stgndardized tests used in both the first and second years
of the project have not been specific ecnough to tap areas of language functioning
of concern to this project. That is, the PPVT, ITPA, and VLDS are simply not
valid enough reflections of the types of language training used with the TMR
children. The sensitivity of these instruments is extremely poor for detecting
subtle changes in TMR children's performance. Just what measurement devices

might be substituted for the present ones is a question to which the present
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investigators cannot give a legitimate answer. It would seem desirable to consider
implementing a curriculum-based, criterion-referenced measurement system. For
example, 1if one is in the Distar program, then perhaps a recording system could be
developed that would reflect developmental mastery changes of the children as

they move throughout the various sequential units of Distar. In its crudest

form, this CRM system might use only the sequential unit numbers at the end of
every week or every two weeks for each child throughout the school year. One
could make the CRM system a little more precise if he not only considered
developmental unit numbers (which reflect an implicit mastery of the curricular
continuum) but also appended percentage mastery scores on some criterion attached
to each unit.

The last set of measurement considerations concern the analyses that were
considered only subordinate in importance: longitudinal language sample data
on continuees. While the detailed findings from :he Myklebust modified Language
Sample procedure were presented in Section 9, a few general conclusions are
possible. First, the procedure is time-consuming both to administer and to score.
Second, when all the various scores of the Language Sample are considered, only
the Total Words and Total S:ntences appeared to be sensitive to the types of
language functioning of TMR children.

In summary, then, the second-year results appear t» be more positive (mainly
in favor of Distar over Peabody) than the first-year results in which different
intensities of ITPA-based language training yielded a very bleak picture.
Nonetheless, even the second-year findings are relatively mild and contain no

stunning revelations.
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NAMES OF ANALYSES

Number Name
1 ITPA Continuees (1973-1974)
2 PPVT Continuees (1973-1974)
3 VLDS Continuees (1973-1974)
4 PPVI New Entries (1973-1974)
5 ITPA New Entries (1973-1974)
6 VLDS New Entries (1973-1974)
7 VLDS Continuees and New Entries (1973-1974)
8 PPVT Continuees and New Entries (1973-1974)
9 ITPA Continuees and New Entries (1973-1974)
10 Language Sample Total Words (1972-1973, 1973~1974)
11 Language Sample Total Sentences (1972-1973, 1973-1974)
12 Language Sample Words Per Sentence as per Myklebust (1972-1973, 1973-1974)
13 Language Sample Words Per Sentence as per modified method (1972-1973,
1973-1974)
14 Language Sample Abstractness-Concreteness ,1972-1973, 1973-1974)
15 Language Sample Abstractness-Concreteness Average (1972-1973, 1973-1974)
16 ITPA Continuees (1972-1973, 1973-=1974)
17 PPVT Continuees (1972-1973, 1973-1974)
18 VLDS Continuees (1972-1973, 1973-1974)
Note -- Analyses 10 through 14 involve total cumulative scores across all

three pictures, but not averages. Analysis 15 involves the average score for

all three pictures.
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APPENDIX B
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DESCRIPTIVE STATISTICS FROM ANALYSES

(Notet In analyses 1 through 6 and 10 through 18, "I" denotes "treatments",
"1" denotes "Peabody", and "2" denotes "Distar". "J" denotes "1Q", "1" denotes
"Low IQ", and "2" denotes "High IQ". "K" denotes "sex", "1" denotes "boys",
and "2" denotes "girles' In analyses 1 through 6, "M" denotes "measures', "1"
denotes "posttest', and "2" denotes "pretest". In analyses 10 through 18,

"M" also denotes "measures", "1" denotes "1973-1974 posttest", "2" denotes
"1973-1974 pretest", "3'" denotes "1972-1973 posttest", and "4" denotes "1972-
1973 pretest". 1In analyses 7, {, and 9, "I" denotes "entry status", "1" denotes
"new entries", and "2" denotes "continuees". "J" denotes "treatments", "1"
denotes "Peabody', and "2" denotes "Distar". "K" denotes "1Q", "1" denotes
"Low 1Q", and "2" denotes "Hign IQ". "L" denotes "sex", "1" denotes "boys",
and "2" denotes "girls". "M" .enotes "measures", "1" denotes "posttest", and
"2" denotes "pretest",)
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ANALYSIS 1

1973-1974 GAIN ANALYSES: MAIN CELL MEANS FOR
ILLINOIS TEST OF PSYCHOLINGUISTIC ABILITIES
TOTAL RAW SCORE; ENTRIES CONTINUED FROM

1972-1973
FACTOR LEVELS
1 2
61.30357 73.19643
1 2
52.92857 81.57143
1 2
68.19643 66.30357
1 2
63.58929 70.91071
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ANALYSIS 2

1973-1974 GAIN ANALYSES:

MAIN CELL MEANS FOR
PEABODY PICTURE VOCABULARY TEST RAW SCORE;

ENTRIES CONTINUED FROM 1972-1973

FACTOR LEVELS
1= 1 2
42,71429 47.96429
J = 1 2
39.07143 51.60714
K= 1 2
47.87500 42.80357
M= 1 2
45.98214 44.69643
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ANALYSIS 3

1973-1974 GAIN ANALYSES: MAIN CELL MEANS
FOR MECHAM VERBAL LANGUAGE DEVELOPMENT
SCALE RAW SCORE; ENTRIES CONTINUED FROM

1972-1973
FACTOR LEVELS
1= 1 2 ..
32.57143 33.01786
J = 1 2
30.37500 35.21429
1 2
31.97321 33.61607
1 2
33.16964 32.41964
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ANALYSIS

1973-1974 GAIN ANALYSES:
PEABODY PICTURE VOCABULARY TEST RAW SCORE;
NEW ENTRIES

4

MAIN CELL MEANS FOR

FACTOR LEVELS

Is 1 2
29.00000 35.05357

J = 1 2
22.58929 41.46429

K= 1 2
32.25000 31.80357

M= 1 2
32,.67857 31.37500
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ANALYSIS 5

1973~-1974 GAIN ANALYSES: MAIN CELL MEANS FOR
ILLINOIS TEST OF PSYCHOLINGUISTIC ABILITIES
TOTAL RAW SCORE; NEW ENTRIES

FACTOR LEVELS
J 2
35.23214 45.41071
1 2
23.73214 56.91071
1 2
41.80357 38.83929
1 2
38.25000 42.39286
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ANALYSIS 6

1973-1974 GAIN ANALYSES: MAIN CELL MEANS
FOR MECHAM VERBAL LANGUAGE DEVELOPMENT
SCALE RAW SCORE; NEW ENTRIES

FACTOR LEVELS

1 2
22.93750 27.58036
1 2
19.81250 30.70536
1 2
25.52679 24,99107
1 2
25.16071 25.35714




ANALYSIS 7

1973-1974 GAIN ANALYSES: MAIN CELL MEANS
FOR MECHAM VERBAL LANGUAGE DEVELOPMENT
SCALE RAW SCORE; BOTH NEW ENTRIES AND
CONTINUED ENTRIES FROM 19721973

1 2
25.25893 32.79464
1 2
27.75446 30.29911
1 2
25.09375 32.95982
1 2
28.75000 29.30357
1 2
29.16518 28.88839
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ANALYSIS 8

1973-1974 GAIN ANALYSES: MAIN CELL MEANS
FOR PEABODY PICTURE VOCABULARY TEST RAW
SCORE; BOTH NEW ENTRIES AND CONTINUED
ENTRIES FROM 1972-1973

FACTOR | LEVELS
1 2
32.02679 45.33929
1 2
35.85714 41.50893
1 2
30.83036 46.53571
1 2
40.06250 37.30357
1 2
39.33036 38.03571
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ANALYSIS 9

1973-1974 GAIN ANALYSES: MAIN CELL MEANS
FOR ILLINOIS TEST OF PSYCHOLINGUISTIC
ABILITIES TOTAL RAW SCORE; BOTH NEW
ENTRIES AND CONTINUED ENTRIES FROM 1972-~1973

FACTOR LEVELS
1= 1 2
40.32143 67.25000
J = 1 2
48.26786 59.30357
K= 1 2
38.33036 69.24107
L= 1 2
55.00000 52.57143
M= 1 2

50.91964 56.65179




ANALYSIS 10

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN
CELL MEANS FOR MYKLEBUST'S THREE LANGUAGE SAMPLE PICTURES;

TOTAL WORDS FOR COMBINED PICTURES

FACTOR LEVELS
1= 1 2
46.87500 67.66667
J = 1l 2
46.50000 68.04167
K= 1 2
45.75000 68.79167
M= 1 2 3
40.37500 64.56250 66.87,500
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ANALYSIS 11

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN
CELL MEANS FOR MYKLEBUST'S THREE LANGUAGE SAMPLE PICTURES;

TOTAL SENTENCES FOR COMBINED PLCTURES

FACTOR LEVELS
I= 1 2
9.54167 13.87500
J = 1 2
10.12500 13.29167
K= 1 2
11.37500 12.04167
M= 1 2 3
9.37500 12.56250 13.18750
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ANALYSIS 12

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN
CELL MEANS FOR MYKLEBUST'S THREE LANGUAGE SAMPLE PICTURES;
TOTAL WORDS PER SENTENCES FOR COMBINED PICTURES, AS PER

MYKLEBUST
FACTOR LEVELS
1= 1 2
2.36500 3.13292
J = 1 2
2.48000 3.01792
K= 1 2
2.49500 3.00292
M= 1 2 3

2.12437 2.99375 3.12875
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ANALYSIS 13

47

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN
CELL MEANS FOR MYKLEBUST'S THREE LANGUAGE SAMPLE PICTURES;
TOTAL WORDS PER SENTENCES FOR COMBINED PIJCTURES,

NO MODIFICATION

FACTOR LEVELS

I= 1 2
5.07000 4.49958

J = 1 2
4.64167 4.92792

K= 1 2
3.87542 5.69417

M= 1 2 3
6.44437 5.31187 4.59812




ANALYSIS 14

48

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN
' uLL MEANS FOR MYKLEBUST'S THREE LANGUAGE SAMPLE PICTURES
1 TAL ABSTRACTNESS - CONCRETENESS SCORE FOR COMBINED PICTURES

FACTOR LEVELS

1= 1 2
6.25000 7.91667

J = 1 2
6.45833 7.70833

K= 1 2
7.08333 7.08333

M= 1 2 3
6.68750 6.93750 7.62500




ANALYSIS 15

49

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN
CELL MEANS FOR MYKLEBUST'S THREE LANGUAGE SAMPLE PICTURES;
AVERAGE ABSTRACINESS - CONCRETENESS SCORE FOR COMBINED PICTURES

FACTOR LEVELS

I= 1 2
2.08667 2.64083

J = 1 2
2.15583 2.57167

K= 1 2
2.36375 2.36375

M= 1 2 3
2.23125 2.31500 2.54500




ANALYSIS 16

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974):
FOR ILLINOIS TEST OF PSYCHOLINGUISTIC ABILITIES TOTAL RAW SCORE

50

MAIN CELL MEANS

FACTOR LEVELS

1= 1 2
105.40625 128.71875

J = 1 2
100.06250 135.06250

K= 1 2
108.21875 126.90625

M= 1 2 3 4
118.31250 95.50000 142,50000 113.93750
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ANALYSIS 17

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN CELL
MEANS FOR PEABODY PICTURE VOCABULARY TEST RAW SCORE

FACTOR LEVELS

I 1 2
38.03125 47.03125

J= 1 2
36.93750 48.12500

K = 1 2
40.18750 44.87500

M = 1 2 3 4
45.12500 42.06250 44.81250 38.12500




. ANALYSIS 18

LONGITUDINAL GAIN ANALYSES (1972-1973 AND 1973-1974): MAIN CELL
MEANS FOR MECHAM VERBAL LANGUAGE DEVELOPMENT SCALE RAW SCORE

FACTOR LEVELS
1= 1 2
166.39062 173.17187
J = 1 2
157.25000 182.31250
K= 1 2
159.59375 179.96875
M= 1 2 3 4

33.40625 290.31250 33.84375 321.56250




APPENDIX C

SUMMARY ANALYSIS OF VARIANCE TABLES FOR ANALYSES

(Note: Refer to Appendix B cover sheet's "Note" for detailed explanation of
factor labels and number of levels.)
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F Ratios For Gain.Analyses (continued)
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Analysis
Source —
7 8 9

1 (Mean) 54.47 24,27 12,11
2 (I, Status) 6.20 17.64 140.99
3 (J, Trt.) 2,16 67.58 3.95
4 (K, 1IQ) 90.38%% 66.93%% 37.76
5 (L, Sex) .10 .39 .19
6 (M, Meas.) .03 . 07 1.37
713 4,40 . 02 5,22
8 IK 13,38%* 2,73 20
9 JX 4,38% .13 1.22
10 IL 1652.90% 16.90 .03
11 JL 13 0.00 .38
12 L 4,61% 5.30% 1.25
13 1M . 06 0.00 14
14 M 2.63 14.59 4,11
15 KM 1,77 5.63% 21
16 LM 0.00 74 30
17 13K 1.46 2.31 .01
18 1JL 2.85 2894, 63% 53
19 IKL 0.00 .09 41
20 JKL 4,03% 4,28% 4,08



F Ratios For Gain Analyses (continued)
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Analysis
Source
7 8 9
21 1M .01 .01 12
22 IKM 2,17 2,19 .16
23 JKM 1.94 14 0.00
24 I1M 5.88 1,57 92
25 JLM 27.20 42,14 5.44
5EIKLM 2.52 2.08 .80
27 1JKL .64 0.00 .35
28 IJKM 3.76 8.10**- .87
29 1JIM 1.14 45.94 13,62
30 IKLM .08 32 15
31 JKIM 32 .07 .10
32 R(IJKL) - o -
33 IJKLM 27 0.00 0.00
34 MR(IJKL) —— —— ——
* P < .05

%k P < ,0L



