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PREFACE

This study is concerned with the analysis of syllables and
pauses found in two-person conversations, The conversations analyzed
are those between a mother and her child and between the same child
and his or her teacher., The primary objective is to determine how
the characteristics of syllable strings and pauses relate to the
child's academic performance, Statistical tests are made upon the
data gathered from tape recordings of these conversations to analyze
this relationship.

The author wishes to express her appreciation to her major
adviser, Dr, Donald E, Allen, for his guidance, assistance, and
encduragément throughout this study. Appreciation is also expressed
to the other committee members, Dr, Charles K. Edgley and
Dr, Winona R, Somervill for their assistance in the preparation of
the final manuscript.

Special thanks are given to my.husband, Richard S. Brown, for
ﬁnderstanding and encouragement given in the preparation of this

thesis,

iii



TABLE OF CONTENTS

Chapter Page

[y

I . mE RESEARCH PROBLEB{. . L] . L] L] L ] . * . L] . L] L3 L . . * L] .

INtroduction « v v w v o o o o o o o « o 0 o 8 o o oo
Statement of the Problem . « o « o o o o o o o ¢ o o @
Purpose of the Study . . . + . .
Background and Value of the Study. « « 4 « o ¢ o ¢ o &
AssSUmPtiONS.: o « o « o o o o « o o o o o ¢ o o o o o o
LimitationSe o« o « o o o o o o o o o o o o o s o o o o
Definition Of Terms, « o« « o s o o s ¢« o ¢ o o o ¢ o
SUMMALY e o o o o o o o o o o s o o o & o o o o o o o o
FOOLNOLES, 4 4 « ¢ o o o o ¢ o o o s o o a o s o o o o

oNoOoOMMNDMDNORE

(o]

II. TI'IEORETICAL FRAP’IEWOM{ e @ ¢ o ° & & 5 & o s & ® 6 0 O o + o

Introduction . ¢ v o o o « o o o o ¢ o o s o o o s o o 9
Major THEOLY v v o v o « o o o o o s o o o o o o o o o 11
Individual ConsSiStency o« o« o o« o o o o o o o o o o ¢« o 11
Relationship to Academic Performance . « « o o« o o o « 12
FoOtnoteS. o ¢« o ¢« o ¢ o o ¢ o o o o a s s o s o o o o 15

IIT, REVIEW OF THE LITERATURE, ., & ¢ « o o e s s s o o s o o o o 16
IntrOdLlC tion s o 9 o ¢ ® ® o e e & e € o o o s o ¢ & @ 16
Psychology and Psycholinguistics o v o« v v o o o o o « 17
Individual Differences o« o« o« « o o o s o o o o o o o o 19

Standardized TeSTS + 4 ¢« ¢ o o o o o s o o s o o o o 20
FOOLNOtES,: v 4« ¢ ¢« ¢ o o o ¢« o ¢« o o 6 o o o o ¢ o o o 22
IV, METHOD AND PROCEDURE, . &4 ¢ ¢ o ¢ o« o o o o o o o o o o o 23

INtroduCtion 4 v o v o o o o o o o ¢ o o 2 o o a o o o 23
Data Collection Background . o « « « o « o o o « o « o 23
Instrwnentation‘ ¢ 6 o 6 & o6 & e s @ e o e & ¢ o o & o 24

Statistical Me‘ChOdS. ¢ & ¢ @ 6 & 5 ® € o o e o & & e o 31
Sumary. L) L] L3 . . . L] L [ ] L] L ] L] * . e . L] . [ ] L] . L] . 35

Foo.tno-tes e e s o e o o o e o * o e o * ¢ e ¢ o e o o 36

iv



Chapter
V., ANALYSIS OF THE DATA., ., . ¢ « o &

Introduction., o« « ¢ o o s @
Linear Correlation., . . . «
SUMmary. o« o o o o o
Linear Regression ., . . . .
Black Children . . . .
White Children , . . .
BOYS v o o o ¢ o « o &
Gix‘lS. ¢ o & o o o e ®
SUMMAYY . o o o o o »

VI, SUMMARY AND CONCLUSIONS ., « o o «-

Introduction, . « o« o o« o &
Summary of Findings . . .
Linear Correlation , .
Linear Regression, . .
Conclusions « o « v o « o
Recommendations for Further

SELECTED BIBLIOGRAPHY ., o v ¢ o« o &

APPENDIXES, 4 o o o« o o o ¢ o o o o o

* - . L] *
. . * . L]
e ¢ e o @

e o e o .

Research,

APPENDIX A - READING AND MATH TESTS , . . .

APPENDIX B ~ LISTING OF: COMPUTER PROGRAMS ,

Page
37

37
37
38
39
39
41
43
45
47

48
48
48
49
50
53

54
56
57

67



LIST OF TABLES

Table

I, Black Children: Regression Values and
Linear Correlations « « o « o o ¢ o »

II, VWhite Children: Regression Values and
Linear Correlations . . ¢« « « « o « &

IIT, Boys: Regression Values and Linear
Correlations .+ o o o « o o oo o o @

IV, Girls: Regression Values and Linear
Correlations © ¢ e & 6 & & s & e & @

vi



LIST OF FIGURES

Figure . Page
1, Adult/Child Voice TracksS o o o o o o s ¢ o ¢ o o o o s o s o 26

2, Syllable Pause Record and Representation
Of Corre lati-ons . L] L] * . * L] . L[] . . » L] L] - L] L[] L] L] L) . * 28

3. Statistical Formulas and Computer Output
Represen‘tations @ & 8 & e s e * B & e 6 e & 8 & 6 s e o oo 33

vii



CHAPTER I
THE RESEARCH PROBLEM
Introduction

A child begins to learn basic skills that will be necessary
later in life at an early age, Certain of these skills such as
reading, writing and number skills begin being stressed as early as
preschool or kindergarten and expected at certain levels of compe-
tence at the first grade level, The age from five to seven seems to
be a very eventful stage for the child in terms of learning new con-
cepts and learning to communicate them in ways that they have never
before tried,

The three types of skills mentioned above can be utilized only
after the child is able to communicate verbally. Speech is seen to
be the basis for other skills that follow, Reading what one has
heard or spoken is learned first after speech by pairing sounds heard
with printed letters,

Number concepts follow next in the line of skill learning., In
this case it is relating concepts of number or value to that of the
printed character that is learned, After speaking, reading and under-
standing of numerical concepts comes-another important skill: that
of writing, Writing seems to tie all the other mentioned skills

together,



Since these skills are so necessary and valuable, it would seem
to be a.good idea to be able to predict the Level of performance of
these skills at an early stage., By this means if a low skill level is
predicted, then a little extra time could be spent with the child to
see where help is needed., This extra time would probably be better
spent at this stage'of development of the skill than later on when

habits and patterns become more fixed.
Statement of the Problem

Can a reasénéble and fairly accurate estimate of academic
performance (reading, writing and math skills) be made knowing certain
characteristics (syllable strings and pauses) of speech patterns in

the child's conversation?
Purpose of the Study

The-purposé of this study is to show that the particular repre-
sentations of syllable strings and pauses found in conversation bef%een
a mother and her kindergarten level child can predict the child's test
scores in the areas of reading, writing and math at the first grade
level, It is proposed that more and/or longer syllable strings of
the child or of the mother will be correlated with higher test scores

in these areas,
Background and Value of the Study

The data to be used in this study was collected by Donald E, Allen

and Rebecca Guy in elementary schools in Memphis, Tennessee, and Tulsa,



Oklahoma, The data consists of three tape recordings per child of 107
first-born working class children engaged in social conversation with
either their mother or teacher, Each child was taped for a five-
minute interval while talking to his or her mother at the kindergarten
levei and again taped two more times approximately one year later at
the level of first grade. These two tapes were between mother and
child and between teacher and child.

Reading, writing and math tests were given the children at the
first grade'level. The reading and math tests were extracted from the
McGraw-Hill Achievement Test series, The writing test was administered
by asking the child to write a story. The writing test was not stand-
ard, but was pretested and found to be a reasonable measure of writing
performance,

It is hoped that thislstudy will contribute to the study of the
SOCiology of language in perhaps a new area that has not been fully
utilized, Its emphasis on kindergarten and first grade children is
valuable in that respect and also points to further reseafch dealing
with other age groups,

Another value of this study may be seen in the characteristics
of langauge (speech) that are first noticed by the child. For example,
"It is reported by many authors that children first attend to the
intensity and duration of speech, to emotional quality and intonation
rather than to its phonetic characteristics;"l "At this time in the
child's development, possibly the child would still be more keenly
aware of the characteristics that this report studies; that is, of

syllable strings and pauses,



Assumptions

This study assumes that a physical representation (loudness
variation) of a conversation can be an adequate representation of one
part of conversation, and from these variations in loudness syllable
strings and pauses can be defined,

This study assumes that when the taped conversation of the
mothers and their kindergarten level children were recorded that each
recording was made under circumstances most familiar to the éhild and
that the child was contributing to the conversation in his or her
usual manner, The recording was made in the child's home between the
child and his or her mother, The mother and child were talking alone
at the family dinner table. No particular topic was demanded, simply
that the mother and child carry on-a conversation for a five-minute
interval, In other words, the conversation was spontaneous,

Although it may be argued that the child may have felt appre—
hensive about being recorded, this study assumes that since the
recording was made in the child's home with his or her mother present

that the effect of the tape recorder was minimal,
Limitations

This study does not seek to label a child as "talkative" or
"quiet" as a general pefsonality trait, but rather tries to determine
how the child contributes to a conversation under circumstances most
familiar to the child,

It is also realized that many other factors influence. social

"exchanges" called conversation; such as facial expressions, body



position, pitch of voice, the setting of the place of conversation, or
such concepts as sarcasms, symbolisms or metaphors, Labov phrasged it
this way.

There is a great deal to be done in describing and analyzing

the patterns of use of languages and dialects within a spe-

cific culture: +the forms of 'speech events'; the rules for

appropriate selection of speakers; the interrelations of

speaker, addressee, audience, topic, channel, and setting;

and the ways in which the speakers draw upon the resources

of their language to perform certain functions,2

An illustration of one of these problems is in the following
example of Hamblin, where the child was able to say a lot, but did
not grasp the meaning of what he was saying,

Despite Ross's rapid language development, his excellent

articulation and his more than adequate conversation, it

became apparent that there were substantial, although

not obvious, gaps in Ross's grasp of expressive language.
A further explanation of Ross's understanding of language is that
"while his pronunciation was unusually good, these words were not used
to communicate, He could name many objects, but he did not make re-
quests, answer questions, or talk about his experiences."4

Although it is recognized that these problems in describing
language do exist, it is still thought that syllable strings and
pauses, while not necessarily related to meaning, are related to the
quality of the conversation and the amount of feedback each partner
in the conversation allows the other, In this way syllable strings
and pauses may be studied as an important part of conversation,

Due to the enormity of factors that could be considered as part

of conversation, only syllable strings and pauses will be studied in

this research project,



Definition of Terms

A basic definition relative to this study is the term found in

the title: syllable string, A éyllable string is defined as a number

of words spoken together with no pauses exceeding 0,4 seconds, If a
pause is found of that length or longer, then a syllable string is
determined and counted and the length of time used to utter those
sounds is noted. A sentence may be a syllable string, but more usually
a sentence contains several syllable strings,

In 1968 Goldman-Eisler found in her research. the importance of
pauses in conversation and the concept of syllable strings,

Spontaneous speech was shown to be a highly fragmented and

discontinuous activity, When even at its most fluent,

two-thirds of spoken language comes in chunks of less than

six words, the attribute of flow and fluency in spontaneous

speech must be judged an illusion.®

For this study four different categories of the tape recorded
conversation were separated and anal&zed. They are labeled as Syllable
Strings, Time Per String, Pause Time and Interactor Gap Time, These
categories are summed by variables of race and sex, but are always

separated in terms of adult and child,

The category of Syllable Strings is the number of syllable

strings spoken by either the child or aault in the taped conversation,

Time Per String is the sum of times used in speaking the sylla-

ble strings, Time is measured in seconds,

Pause Time is the time between syllable strings while one person
(child or adult) is speaking. These are pauses that one person used
while speaking,

Interactor Gap Time is the pause time between speakers; for example




the time between a direct question and an answer, The child's inter-
actor gap time is that time from the point the adult stops speaking
until the child begins to speak, And similarly, the adult's interactor
gap time is the time from when the child stops speaking until the

adult starts speaking,
Summary

it is postulated that mother/éhild convérsation at the kinder-
garten level is important for predicting the child's academic
performance at the first grade level, More specifically, that the
physical representations of syllable strings and pauses identifiable
in social conversation between a mother and her kindergaften—level
child can predict the child's test scores in the areas of reading,
math and writing at the first grade level, It is also predicted that
more and/or longer syllable strings of the child or of the mother is

correlated with higher test scores in these areas,
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CHAPTER II
THEORETICAL FRAMEWORK -
Introduction

When Goldman-Eisler first began work on an assignment to study
techniques of interviewing in 1945, she found that an interviewer's
ability to use spontaneity to his own advantagevin the interview was
a sign of a successful intervieWer. This type of interviewer used the
feedback he received to define his next question. The interview was
not pre-structured, She found that when efforts were made to increase
the reliability and validity of the interview by structuring it more,
that the interview lost this spontaneity and the more obvious was the
need for feedback.

.In 1968 Goldman-Eisler fOund that successful interviewérs

+ « « Operate as artists and craftsmen do, unwilling and,

because their exercise is largely intuitive, unable to

accept the strictures of techniques of standardization

derived from alien methods such as questionnaires and
tests,1 ‘ .

The interviewer, as a mother with her child, should use sponta-
ieity and feedback from the child to successfully gain some insight
into the child's contribution to the conversation. Standardization
cannot be used in these dyadic conversations., The child, too, cannot

hope to learn to communicate well with his mother if he does not allow

her feedback to the conversation,
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The spontaneity of the conversations being analyzed in this
study is important in the sense of being a measure of two person's
contributions to a dyadic conversation, and the feedback they allow
each other,

Géldman—Eisler, trying t& work within the field of psychology,

- was frustrated in her attempt to bring thié spontaneity and its

» related‘social factors into an acceptable area of research, She found,
"Living speech and language as used in spontaneous human communication
was placed outside the pale of the legitimate area of psychological
enquiry as indeed were other creative pursuits of human beings."2

Surprizingly enough, somevsociologists are critical of methods
similar to Goldman-Eisler's, but for opposite reasons, They feel that
this type of enquiry is too concerned with methodology and not enough
with sociological theory., However, another viewpoint is that, "The
social sciences, and especially sociology, have long needed relevant
ratio measures to analyze basic social procésses."3 This thesis has
developed and applied several new‘techhiques to the direct study of
the dyadic conversation,

The conversational process in dyadic form is readily accessible
to direct application of these precise measures, As Allen and Guy
noted in an analysis of similar data,

The conversational process makes an excellent wvehicle for

the development of precise measures. It is rich in a

variety of small behavioral elements which are readily

recognized and recorded, These elements combine and

recombine in certain well-ordered rhythms of action and

expressions 4 :

This thesis is an attempt to show that certain characteristics

of language are predictors of academic performance, Specifically,
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there is an attempt to find relationships between sounds (and silences)
found in the language of the dyadic conversation to how the child of
the dyad performs academically on tests of reading, math and writing

ability.
Major Theory

The major theory behind this fhesis is that sounds (and silencéS)
of language are predictors of academic performance, For the purpose
of this study, the sounds of language are defined in terms of number
of syllables spoken, number of syllable strings, time used in speaking
these strings, time used pausing while speaking, and time used in
pausing before replying to a comment or question., The language is
defined as those sounds and silences found in a dyadic chversation
between a mother and her kindergarten child in a tape recorded five-
minute spontaneous conversation., The academic scores associated with
this theory is defined as th; child's academic scores in reading, math
and writing at the first grade level,

It is assumed that the component parts (syllables and pauses)
of a dyadic conversation exist in an identifiable form and are sepa-
rable according to speaker. The methods used for thié purpose are
described in detaill in Chapter IV, METHOD AND PROCEDURE, Only after
these methods have been utilized can any further analysis be applied

to the daté.
Individual Consistency

Goldman-Eisler found that a major factor that had an effect on
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phrase length was that of individual differences and its effect was
highly significant, A tentative hypothesis in this study is that
syllable strings and pauses are expected to be similar for a given
individual (child) speaking to two different persons (mother and
' teacher) . |

In this study the child's syllables and pauses were cdrrelated'
for two different conversations, One correlation was made with the
child and his mother and other with his teacher, It is hypothesized
that similafities will be found in the way the child talks to his moth-
er and the way he talks to his teacher,

If results from this hypothesis are found as expected, then
the conclusions consistent with the theory will be that syllables and
pauses are identifiable in a person's conversation and that these
variables are reasonably consistent even when varying the speech
partner and the setting where‘the conversafion took place, This will
add strength to the theory since if this hypothesis is found to be
correct, then different tape recordings of the same child would not

predict totally different academic scores for the same child,
Relationship to Academic Performance:

To contribute to a conversation, a child must have a minimum
knowledge of-lénguage usage and be able to share this knowledge
through soﬁnd communication, Although many other factors are involved
in conversation, sound and non-sound (silence) are always present as
a part of language.

Sounds and pauses are readily available for precise measure,
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According to a textbook in sociological methods, "There is no funda-
‘mental reason why social scientists cannot measure phenomena relevant
to théir inquiry."5 These measures will be made and relationships to
academic performance will be determined,.

It is tentatively predicted that the more syllables that are
~ spoken and the shorter the time used in pauses,‘the higher the academic
scores of the child will be, An explanation for this prediction is
that more sounds emitted would mean that more words (sounds) were
being used (unless the same words were being used over and over again);
and therefore a mdre complete knowledge of language was being used by
that speaker, More knowledge of language would carry over into areas
where a knowledge of language was necessary; into the academic areas
of reading, math and writing.

However, it is known tﬁat there must exist a limit on the number
of words that can be spoken in a five minute interval. Although this
limit is not known, its presence must be noted, For example, there
is also a limit on the pause time possible, If no one says a word the
entire five minute interval, then the maximum pause time can only be
five minutes, There is also a limit on the number of syllables one
speaker can speak and still allow the other speaker time to contribute
to the conversation, For if one speaker completely dominates the
conversation, it is really a one-sided harangue and not a conversation
at all.,

Thus, although it is predicted that more syllables will be
correlated with a higher academic score, it is also noted that if too

many syllables are spoken by one speaker, the correlation cannot hold,
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If all children in the analysis contribute at least the minimum
number of syllables necessary for the conversation to have substance,
then the results might turn out to be opposite to those predicted.

The children who contributed too much for a true interchange of ideas
to have taken place will probably be associated with lower academic
scorés; therefore the children with fewer syllables spoken will appear

to be better academically rated,
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CHAPTER III
REVIEW OF THE LITERATURE
Introduction

A review of the literature has turned up many varied approaches
to the subject involved in this study: language, Some approaches
are totally in the realm of psychology while others seem to borrow the
best from the two fields of psychology and sociology., It is this type
of approach that will be utilized in this study., Numerical procedures
such as statistics will be applied to social data gathered from the
social conversations recorded,

An approach also quite similar to the approach used in this
study is that area of sociology called sociolinguistics, It is also
sometimes called "the sociology of language.! Sociolinguistics deals
with large-scale social factors and their mutual interaction with
languages and dialects, Also included in sociolinguistics is a field
more concerned with the details of language in actual use, It is the
field which Hymes has named, '"the ethnography of Speaking.“l This
field deals with more of the social ruleé and interrelationships of
the persons involved and also in how they draw upon their past knowl-
edge to contribute to the social conversation,

As previously mentioned, due to the enormity of factors that

could be considered as part of conversation, the study must be limited

16
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to only a few factors. The factors that have been chosen for analysis
in this study are syllable strings and pauses found in social conver-

sation,
Psychology and Psycholinguistics

As noted before, speech is perhaps the most basic of skills
that a child can have at his disposal in developing other skills such
as reading, math and writing., Luria and Yudovich have commented
on the importance of speech and the necessity for further research in
this area,

It is well known to scientific or materialistic psychology

that speech, which reflects objective reality, directly

influences the formation of complex human activity. As

yet, however, insufficient material has been provided to

establish, with the necessary precision and on a firm

foundation of evidence, the extent to which language exer-

cises this formative influence on mental processes , . .

and with what specific results 2

Luria and Yudovich conducted an experiment with a pair of
identical twins five years of age who suffered from a defect which
created conditions for a retardation of speech development, Luria
and Yudovich found that as the twins became prepared for the acqui-

sition of a langauge system not only did they develop new forms of
communication with the aid of developing verbal speech, but also there
were significant changes in the structure of their conscious activity,
- built up on the basis of verbal speech,

Goldman-Eisler has dealt extensively with a somewhat different
approach to speech. ©She has used the approach. of dividing time into

periods of activity (speech) and inactivity (silence) to arrive at a

new direction in conversational analysis, In her first study,
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Goldman-Eisler (1951) found a stable variable in the patterning of
social conversations "is to be found, not so much in those measures
which are concerned with their active behavior, as in those belonging
£o the intervals of inactivity between the periods of action."3 The
variables of pause time and interactor gap are thought to be stable
elements in this study.

A later finding of Goldman-Eisler was that

. o « tendencies for maintaining long periods of silence.
or holding up action at one extreme, or incapacity to do

so and precipitate action at the other, were found to

constitute a relatively permanent feature of individuals'

conversational behavior,

This idea of individual consistency is important in predicting
academic scores from syllable strings and pauses in this study, for
if these two variables are not fairly stable then predictions of
academic scores would vary so widely as not to be useful,

Another finding relating to pauses and interactor gaps was that
"these periods of silence were shown to be the main determinants of
the rate of speech and this in turn emerged as a personality charac-
teristic of remarkable constancy,"d

The important thing to remember is this type of study is that
it is involved in social conversation; not of the type of speaking
that is read from a book, but spontaneous conversation, According to
Goldman-Eisler there is a big difference.

Spontaneous speech was found to differ from readings of

prepared texts in that a large proportion of pauses in

spontaneous speech does not fit in with the llngulstlc'

_structure, and does not serve communication,®

The type of psycholinguistic research that Goldman-Eisler does

seems very closely tied to sociology. Her publications were very
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valuable in the preparation of this study.

The initial spur to Goldman-Eisler's study was the work of
anthropologist E, D, Chappel, Chappel selected the duration of
periods of speech and silence in interviews and their ipteracﬁion as
his variable, measuring and relating them in sequential order and
representing their progress- in time,

A-considerable number of writings are now in existence in the
' area of psycholinguistics such as the work of George F, Mahl and
G, Schultze (Psychological Research in the Extralinguistic Area,
“"Approaches to Semantics,' edited by T, A, Sebeokiet al,, Mouton & Co,,
The Hague, 1964) and.also the work of S, Ervin-Tripp and D, I, Slohin
(Psycholinguistics, Annual Review of Psychology 17, 435, 1966),

The existing literature in psycholihguisticS-will help in this
study with the identificatioﬁ of gyllable strings and pauses and will
also aid in the analysis of relationships between the two variables

and other selected variables,
Individual Differences

it may appear that there is an attempt to quantify all data and
to ignore individual differences, A certain amount of this will
necessarily be done using the type of analyses that have been chosen;
however, it is recognized that individual differences dp exist and
that they are important,

Joyce O, Hertzler phrased this in A Sociology of Language,

Linguistic behavior . , . is learned, habitual, socially

standardized and subject to normative control, Yet there

is always some individualization of a language by members

of the speech community, some particularity in each person's
use of it,7 ' '
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Goldman-Eisler also recognized the importance of individual
differences.,

The duration of hesitation pauses was shown to be a highly

variable phenomenon, symptomatic of individual differences,

sensitive to the pressures of social interaction and to the

requirements of verbal tasks and diminishing with learning;
i,e., with the reduction in the spontaneity of the process,S

.Standardized Tests

* Although standardized tests have inherent in their use certain
drawbacks, today's society has made their use practically indispen—
sible in "ordering" the classroom to a certain extent, Robert Mackay
commented on standardized tests,

Standardized tests are instruments which are invented to

produce objective information, It is important to note

that this form of knowledge is a necessary part of any

large bureaucracy of which schools are among the most

refined and proliferated examples,9

A criticism of standardized tests being used to define intelli-
gence was given hy David Roth, "A conception of intelligence and
standardized input/output pairs is useless because it neglects the

1o Roth

irregularity and discontinuity of the interaction process,"
goes on to explain this;

Conventional testing theory conceives of the interaction

between tester or teacher and child in terms of strictly

- standardized and isolated pairs and questions and an-

swers, . But such standardized routines are not effective

in probing children's background knowledge,
This explanation notes the problems that will arise when the adult
adjusts his questions to the child's answers or when the child adjusts

his answers in response to the adult's actions,

‘In 1974 Aaron V, Cicourel wrote of the importance of having



those who are most involved in the classroom being included in this
type of research,
Our academic claims to knowledge about the child's perform-—
ance under testing and classroom conditions seldom include
insightful reports of teachers who have written about their
experiences , ., , instead we usually rely on more formal
discussions by educational psychologists who depend on the
developments and administration of a variety of te§ts to
support their claims about the child's abilities,12
In the use of this study, it might be wise to remember that
'vwhgt syllable strings and pauses are correlated to are standardized

tests, Possibly some other measure could be found to measure

“"competence," but then it too would have to be "standardized,"
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CHAPTER IV
METHOD AND PROCEDURE
‘ Introduction

The methods used in this study are of more of a mathematical
nature than is usually found in sociology. However, it is felt that
alternative approaches to the study of social interactions can be of

value and use to the field of sociology.
Data Collection Background

The data used in this study was collected by Donald Allen and
RebeccajGuy in elementary schools in Memphis, Tennessee and Tulsa,
Oklahoma, The data includes three tape recordings per child of 107
first-born working class children engaged in social conversation with
either their mother or teacher.

Each. child was taped for a five-minute interval while talking
to his or her mother at the kindergarten level and again taped two
more times at the level 6f first grade; one between teacher/child and
the other between mother/child, An effort was made to include an
equal number of males and females and an equal number of white and
black children in this study,

Reading, writing, and math fests were given the children at

the first grade level, The reading and math tests were extracted
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from the McCraw-Hill Achievement Test series, FEach test was shortened
so it could be completed in ten minutes or less by the child., Reading
scores ranged from 6 to 40 and math scores from 25 to 60, Appendix A
contains copies of the actual tests used.

The writing test was administered by asking the child to write
a story given the iﬁformation, "Write a make believe story: Pretend
you met a nice little dog who could talk, What did he tell you? UWhat
aid you tell him?" The writing test was not standard but was pretested
and found to be a reasonable measure of writing performance, One

3 A
L

point was given in scoring the tests for each word recognizable,
another point if the word was correctly formed (spelled), and another

point for each correctly used punctuation mark, Writing scores ranged

from 0 to 168,
Instrumentation

The hardware used in the analysis of this data was as follows:
A tape recorder was used to record the social conversation, A stereo
tape recorder was necessary so two different tracks could be identified;
one for each speaker, Fifty-four cassettes were used for recording
these conversations,

When recording social conversation, each speaker had one micro-—
phone pointed towards him, Therefore, when recording, by comparing
the intensity of the two tracks, the track with the highest amplitude
indicated which person was the speaker, This made it possible in
analysis to separate syllable strings for each speaker,

A rectifier was used for the purpose of rectifying the current



from alternating current to direct current., This was necessary for
the equipment to be hooked up to the minicomputer, The rectifier was
also needed to filter out wide variations due to tonal frequencies and
incidental noise,

Shown in Figure 1 on the following page is an example of what
the voices of the child and adult look like before being rectified.
The mother's voice track is at the top and the child's is the lower
track, You can see that both voices register on both tracks but on
the track where the person is speaking the amplitudes are larger than
those on the other track., As the chart says, its speed is two inches
per second; therefore, the entire page represents a little less than
five seconds of conversation, As oscilloscope was connected between
tape recorder and minicomputer when sampling to verify that both tracks
were being picked up by the minicomputer.

A digitizer was used to convert volts (the previous method of
identifying variation of intensity) to digit values to be sampled by
the minicomputer, These values are stored in groups of two, The
first number represents the sampled value from Track 1 and the second
number is the sampled value from Track 2,

Researchers have assumed that the average rate of speech is
five syllables per second; therefore, one syllable would take 0,2
seconds or one-fifth of a second to complete, To make sure that all
syllables spoken are sampled, the figure of fifty testings per second
has been chosen as a sampling rate, The intensity per track is there-
fore sampled fifty times per second by the minicomputer,

A minicomputer was also used. It was an Interdata type and had



Figure 1.
- Adult/Child Voice Tracks
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a 64 kilobyte memory and a five megabyte disc storage. The minicom—
puter was used to compare the digit values representing high points
(syllables), Each high point is assumed to be a syllable spoken,
In conversation you can hear the stress each syllable receives; the
minicomputer notes syllables by the number of high points found,

An example of this is in Figure 2 on the following page under
the heading Source File: LAYOUT, Starting with the ninth record in
this file, the first number represents a high point and its value
represents the number of steps to the next high point., Each step
represents 0.02 seconds, the sampling rate, The second number in the
pair represents the actual value of the high point, It qan range
from 11 to 256, A positive value represents the child as the speaker
and a negative value show the adult was speaking,

The first eight records in this file are for identification of
each tape recording. The first record is the identification number,
In this three-digit number, the first digit tells you what city the
child was from and what race the child was, The numbers one and two
represent Memphis and the numbers three and four represent Tulsa,

An odd number represents a black child and an even number represents
a white child, Therefore, for example, the number three in this
first digit represents a black child from Tulsa, The third number
in the three-digit identification number tells whether the child was
a boy and an even number represents a girl, The middle digit is
used simply to accommodate enough numbers to be able to represent
all taped conversations uniquely,

The second through fifth records represent test scores in
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reading, math, writing and a participation score which was not used in
this study. The sixth, seventh and eighth records repreéent how long
exactly each conversation was in the file LAYOUT so the minicomputer
can determine exactly where to start and end each conversation,

By using these methods the minicomputer determines syllable
strings, syllable string lengths, the length and number of pauses each
speaker had in his or her cOnversation string (one group of syllable
strings spoken by the same speaker), and the length and number of
pauses found between interactions of the two speakers,

Three computer programs were used by the minicomputer, The first
was PACKER, In PACKER, the minicomputer records high points of the
samples by recording the number of steps to the next high point and
its value, The values will be used in establishing syllable strings
and pauses found in the convérsations.

PACKER ignores machine noise and it ignores ambient noise, It
counts '"noise" if the two speakers' difference in high point values
is less than ten. The possible value range is from O to 256, therefore
the actual range is from 11-256, These numbers are eventually divided
by 2.5 to set up a range from 4 to 100,

STACK is another computer program utilized, It identifies out-
put by speaker and category (race, sex, age) and sums the data for
later statistical tests. An illustration of what STACK represents
is shown in Figure 2 on the lower two-thirds of the page, The sums
are accumulated in the storage of either CORA (with dimensions of
30 by 11 by 4), WORK (30 by 3) or SUMS (30 by 3 by 4). The first

conversation of the child (with his or her mother) at a kindergarten
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level is represented in rows one through eight in all of these storage
areas, The rows nine, ten and eleven contain the test scores of the
child in areas of reading, math and writing.

Rows twelve through nineteen contain records of the second
conversation of the child (with his or her teacher) at the first grade
level, Rows 20, 21, and 22 contain the same values as do rows 9, 10,
and 11,

Rows 23, 25, 27 and 29 contaiﬁ the same data as that in rows
12, 14, 16 and 18, Rows 24, 26, 28 and 30 contain the records of the
third conversation of the child (with his or her mother) at the first
grade level, These rows in this third section were arranged as they
are to make it possible to correlate the values of the child's talking
with his/her mother and teacher at the first grade level,

The four categories represented in each conversation are STRING,
the number of syllables as SUM X and the total number of syllable
strings as N; TIME, the sum of the time used in speaking the strings;
PAUSE, the time between syllable strings while one person (child or
adult) is talking; and ACT GAP, the pause time between speakers,

The storage in SUMS is used for éccumulating the data, (Notice
the four layers; one each for Black Boys, Black Girls, White Boys
and White Girls), In other words it sums the values of the number of
high points (syllables) and the values of steps to the next high
points (pauses), These values are séparated by categories of sex and
race, The adult totals are always separated from the totals of the
child,

The pause time used for these values is not the actual time



between -high points, because it takes a certain amount of time to
speak a syllable., For purposes of analysis it is assumed that a
syllable takes 0,2 seconds to speak, so a time of 0,1 seconds is added
to each side of the syllable high point (before and after the syllable
was spoken), This shortens the pause time between the two syllables
by 0.2 seconds,

The storage of WORK is used in the following way: Data is
transferred from WORK to SUMS where it is accumulated according to
category., Then mathematical procedures are applied to SUMS to make
the data readily available for statistical analysis, The values of
this rectangle are then one by one each multiplied against each other
(using first column values) to arrive at the cross products storage
found in CORA, This is done separately for each layer,

JUGGLE is a third program designed to determine the value of b,
the regression coeficient; t, the Student's t value showing the signif-
icance of b; p, the probability of arriving at the found value of t;

and r, the correlation coefficient,
Statistical Methods

In the main model used there will be applied procedures of linear
regression. The Y variable (academic performance scores) is termed
the dependent variable and the X variable (syllable string and pause
values) the independént variable, Several regressions will be made
each using one of the four X variables for child and adult,

The other type of model used will be that of linear correlation,

used to determine the amount of variation in a dependent variable
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explained by the independent variable,

For the regression model, it is assumed that a straight-line
relationship is of use in summarizing the observed dependence of Y
(academic performance) on X (syllable strings and pauses). A linear,

first-order model of Y = B, + B,X + E is assumed, That is, for a

0 1

given X, a correSpénding observation Y consists of the value BO + le
plus an amount E, the increment by which any individual Y may fall off
the regression line,

The equation Y = BO + B1X + E is the model that is assumed to
be true. "“We bégin by assuming that it holds; but wé shall have to
inquire at a later stage if indeed it does."l

Shown in Figure 3 are the formulas used in determining the
statistical parameters of b, t, p and r. The regression coefficient
is b, represented by B1 in the model, B, in the model represents the

0

Y intercept of the line; when X is zero then Y will have the value BO.
"p'" is a measure>of the slope of the regression line, A unit change
in X results in a change of b units in Y, When b is positive, both
variables increase or decrease together; when b is negaﬁive one
variable increases as the other decr'eases.2 Capital letters are used
to represent the population parameters while a small letter is used
to represent the estimation of a parameter,

The regression coefficient is found by the following formulas:

b=EXY, - (€X)EY,)) /n =&X -K(y -¥) =%x = b

2 2 =, 2 2
in - (in) / n 2(x, - X) X
"' represents the number of cases and the terﬂli)%'simply

means the sum of the X values from the first case to the nth case,



Figure 3,

Statistical Formulas
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The quantity EJ%? is called the uncorrected sum of squares of
the X's and (EXi)z/n is the correction for the mean of the X's,
Similarly, ZXiYi is called the uncorrected sum of products, and
(2Xi)(iYi)/n ig the correction for the means, The difference of these
two values is called the corrected sum of products of X and Y,

An unbiased estimate of the true variance about regression is
given by the residual mean square with n-2 degrees of freedom.3 It is

2 2 2
denoted by £%  and defined as 2(y - Y)2 or y~ - (2xy)" [/ £x~ .
yex n-2 ne-2

This value is necessary to compute a Student's t, and to determine
the significance of "b",

To test the null hypothesis that B, = b, compute t as follows:

0]

b - BO

/%

cr

2
s
y-x

This method tests for t using B, = 0; therefore testing to see

0]
whether b equals zero, If b does equal zero then the regression model
of the data is not a very useful one in representing the data,

The correlafion coefficient is unlike a variance or a regression
coefficient, The correlation coefficient is independent of the units
of measure; it is an absolute or dimensionless quantity.4

The coefficient of determination is r2, the square of the
correlation coefficient, - When r = 0,1, then r2 = 0.,01; this means
that only 1% of the variation in a dependent variable is explained
by the independent variable, For r = 0.2, the percentage is 4%, for
r = 0,5, it is only 25%. R lies between -1,00 and +1,00., When linear

correlation is small, r is near zero,

In Figure 3 on the lower half of the page you will see how these



35

divisions are represented in the computer, Of course, on computer
output records there will be printed three tables side by side to
denote the three layers for the three test areas in reading, math
and writing,

Further information about computer programming can be found in
Appendix B, where a record of the computer programs used can be

located,
sumnary

Three five-minute taped conversations of each of 107 children
talking to either their mother or teacher are analyzed by a minicom-
puter, This is dpne by hooking the tape recorder to a rectifier
which is in turn hooked up to a digitizer, an oscilloscope, and the
minicomputer,

The minicomputer identifies high points (syllables) and the
time between theﬁ. Information about the data is then summed to see
if there are any correlations between syllable strings (and pauses)
and the child's academic scores, Statistical tests are made and
values of b, t, p, r and correlations between child/mother and child/

teacher conversations are determined,
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CHAPTER V
ANALYSIS OF THE DATA
Introduction

This chapter contains the findings arrived at by use of the
methods of the preceding chapter. Tables I through IV found in this
chapter contain regression values of b, t, p, r and correlation

coefficients,
Linear Correlations

The linear corrélations show good relationships in the data,

In all divisions. (black, white, boys, girls) TIME and STRING for
either mother or teacher were positively correlated above 0.799 and

in all but two cases above the value 0.993, This shows that as the
number of syllable strings increases so does the time used in speaking,
These particular relationships are not involved in the relationships
of the child between the mother or teacher, but do show good consist- |
ency in the data,

There were several good correlations showing a relationship
between the child's conversation with his mother and his teacher,
These were as follows: PAUSE Mother was negatively correlated to
STRING Teacher in all four divisions (black, white, boys, girls).

The correlations were -0,814 for black children, -0.763 for white
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children, -0,805 for hoys, and -0,807 for girls, This means that the
more time taken for pauses in conversation by the child while talking
with his mother, the less number of syllables he used when talking
with his teacher,

Another encouraging correlation was that PAUSE Mother was
negatively correlated witﬁ TIME Teacher in all four divisions, The
correlations were -0,830 for black children, -0,780 for white children,
~-0,785 for boys, and -0,315 for girls, This shows that the more time
used for pauses in conversation by the child with his mother, the
less time was used by him in speaking syllables with his teacher,

Another correlation was found to occur only in the black children
division at a level above 0.70, It was a correlation of ACT GAP Teach-
er and STRING Mother, It was negatively correlated at -0,775,

Also found was a correlation of -0,73%1 between ACT GAP Teacher
and TIME Mother in black’children only (at a level this high). These
two correlations showed up in the other divisions also, They occurred
in the interval 0,500 to 0,681 for ACT GAP Teacher and STRING Mother;
and the interval 0,425 to 0,628 for ACT GAP Teacher and TIME Mother,

A1l correlations may be found in Tables I through IV located

in this chapter,
Summary
LALILE Y

The variables TIME Mother and STRING Mother were correlated
highly as were TIME Teacher and STRING Teacher, This showed good
consistency in the data, as it occurred in all divisions at a reason-

ably high level,
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PAUSE Mother was negatively correlated to both STRING Teacher
and TIME Teacher in all divisions, This is an indication of the sta-
bility of the child's conversation with two different adults,

ACT GAP Teacher was negatively correlated to both STRING Mother
and TIME Mother in all divisions, This, too, is an indication of a
stable ratio of two characteristics of the child's conversation with

with two different adults.,
Linear Regression

The r values in this section were about the same in all divisions
and categories, The range was from 0.18 to a high of 0,36 in the
correlations found to be significant, This shows that a maximum of
only 13% of thebvariatiOn in the Y variable can be explained by the
X variable, It shows that linear correlation between these two vari-
ables is low, and possibly a different model (for example, the curvi-
linear model) could have worked better with the data, However, good

results were obtained from other parameter estimates,

Black Children

Several significant correlations were found at the 0,05 level of
significance or less, First, STRING Mother (the syllable string count
assigned to the mother) was negatively correlated to math scores for
black children (p = 0,047), This negative correlation means that the
more strings the mother spoke, the lower the child's test scores,

Also found was that STRING Mother and TIME Mother were both

negatively correlated with writing scores (p values of 0,042 and
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0.048), This is consistent with the previous finding.

It was found that PAUSE Child was positively correlated with
writing scores (p = 0.031), By putting the four correlations together
the following association is found: For black children the less talking
a mother does and the more time the child spends in pausing while
talking, the higher will be his scores - at least in writing and math,

If probabilities of p between 0,05 and 0,10 ére included, then
a similar association is found, PAUSE Child is positively correlated
with both réading and math scores (p = 0,075 and‘p = 0,066), Also
TIME Mother is negatively correlated with math scores (p = 0,071).
These findings tend to validate the previous assoclation and it can
now be extended to: For black children, the less talking a mother
does and the more time a child pauses while speaking, the more likely

is the child to get a higher score in reading, writing or math.

White Children

The only significant correlation found for the white children
at the 0,05 level of significance was that ACT GAP Child was negatively
correlated to math scores, In other words, the more time a child
took to react to an adult's question or comment, the lower his or her
math score,

If the probability level is extended down to the 0,10 level of
significance, then results opposite to those of the black children
are found, STRING Mother and TIME Mother are both positively corre-
lated with reading scores (p = 0,054 and p = 0,069), Thus, the more

time the mother spends talking, the better the child's reading score,
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Child/Teacher 0,998
Child/Mother ~0,100
Child/Teacher 0,250
Child/Mother -0.753
Child/Teacher -0,264
Child/Mother -0,273

Regression Values

=

IS
EN

o eoNoNeRoNe NN
= ONOONO
OGO © N G

B

0.00

-=0.,00

0.00
-0.01
0,01
0.02
-0,09
~0.23

MATH
T

0.13
-0.24
0.05
-0.27
0.39
0.79
~1,05
~2,51

P

1,000
1,000
1.000
1,000
1,000
1.000
0.149
0,018

Linear Correlations

String
Ch/Mot

-0.081

1,000
-0,104

0.799
~0,.536
-0,133
-0,500
-0,435

Time
Ch/Tea

0.998
-0.,104
1,000
~-0.116
0,283
-0.730
-0,249
-0.247

TABLE

Time
Ch /Mot

-0,100

0,799
-0,116

1,000
-0,485
-0,031
~0,425
-0,443

IT.

White Children.

0.02
-0,04
0.01
-0,04
0.06
0.12
-0.156
~-0,36

Pause Pause
Ch/Tea Ch/HMot
0.258 -0,763
-0,535 -=0,133
0,283 -0,780
-0,485 -0,031

1.000 -0.522
-0,522 1,000
0,241 0.08
0,604 =-0,11

WRITE
B T P
c,01 0,35 1,000
-0,01L -0,36 1,000
0,05 0.34 1,000
-0,04 -0,36 1,000
0,07 0.8L 1,000
-0,02 ~-0.,29 1,000
-0,06 ~0.,26 1,000
-0,31 -~1,03 0.155
ActGap ActGap
Ch/Tea Ch/Mot
-0,264 -=0,273
-0,500 -=0,435
-0.249 <0,247
-0,425 -0,443
0.241 0.604
0,088 -0,110
1,000 0.488
0.488 1,000

0.03
-0,06
0.05
~0,08
0.12
-0.05
-0.04
-0.16
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Also PAUSE Child was negatively correlated to reading scores (p =
0,085), This is again the opposite effect as that found for black
children.

The concluding statement for white children would be: The
quicker a child reacts to his mother's questions or comments, the
higher his math score, Also, with not quite as strong an association,
the more time the mother spends talking and the less the child pauses

while talking, the higher the child's reading score,
Boys

The results for boys are more similar to the black children's
results than to those of the white children, At the p = 0,05 level
of significance, STRING Child and TIME Child are both negatively
correlated wtih reading scores (p = 0,026 and p = 0.036), This means
the more tiﬁe (and the more syllables) the child used in conversation
with his mother, the lower his reading score.

For writing, TIME Mother (p = 0.021) and TIME Child (p = 0,025)
were both negatively correlated with these scores., In other words,
the more time that the mother or the child used in speaking, the lower
the child's writing score, PAUSE Mother was positively correlated
with writing scores at p = 0,023, The more pause time the mother used
in her conversation, the higher the child's writing score,

Extending the probability level down again to the range of
0,05 to 0,10, PAUSE Child is positively correlated with both reading
and math scores (p = 0.052 and p = 0,062),

The general result for boys seems to be that the more pause time



String
String
Time
Time
Pause
Pause

Act Gap
Act Gap

Mother
Child
HMother
Child
Mother
Child
Mother
Child

String
String
Time
Time
Pause
Pause

Act Gap

READ

-0,00 =-0,76
-0.01 =-2,17
-0,02 -0,60
-0,05 =-1,92
0.01 0,55
0.04 1.65
0.03 0,48
-0.05 ~0,66

Child/Teacher
Child/Mother
Child/Teacher
Child/Mother
Child/Teacher
hild/Mother
Child/Teacher

Act Gap Child/MHother

Regression Values

R

0,026
1,000
0.036
1,000
0,052
1,000
1,000

String
Ch/Tea

1.000
-0,018

0,998
-0,094

0.119
-0,785
-0,157
-0,437

-0,31
-0,09
-0,27
0.08
0,24
0,07
-0.10

B

-0,01
-0,01
-0,07
-0,04

0,03

0,06
-0,06
-0.08

MATH
T

-1,18
-1,23
~1,08
-1,00

0.60

1,53
-0.59
-0,71

Linear Correlations

String
Ch/Mot

-0,018
1,000
-0,036
0.893
-0.586
0.046
-0,630
-0,550

Time
Ch/Tea

0,998
-0,036

1,000
-0,109

0,152
-0,805
~0,130
-0,423

Time
Ch/Mot

-0,094
0.993
-0.109
1,000
-0,685
0.104
-0.628
-0,519

TABLE III,

Boys

QO OO
QOO OWO

. o = o e e

HHOROOOO

o)

iy
N

w0 w

Pause
Ch/Tea

0.119
-0.586
0,152
-0,585

O N O
(@]
N
AV]

-0,17 -
-0,183 -
-0,16 -

(@)
I
o
’_\
[

Pause
Ch/Mot

-0,785
0.046
-0,805
0.104
-0,509
1.000
-0,071
0,073

0,01

0,03 -2,35
0,06 =0,59
-0,15 -2,20
0,17 2,28
0.02 0,37
0,01 0,06
0.01 0.06

ActGap
Ch/Tea

-0,157
-0,630
-0,130
-0,528
0,330
-0,071
1,000
0,446

ActGap
Ch/lot

-0,437
-0,550
-0,423
-0,519
0.490
0.073
0.446
1,000
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used by either the child or the mother and the less time used in talk-

ing, the higher were the academic scores.,
Girls

At the 0,05 level of significance the same was found as was found
for white children (and math scores); ACT GAP Child was negatively
correlated with reading scores (p = 0.031)., This means the longer
the child took to react to input of her mother, the lower her reading
score,

An ACT GAP correlation was.also found in the 0,05 to 0,10
probability range where ACT GAP Mother was negatively correlated with
child's math score (p = 0.085), If the mother took a longer time to
react to her child, her child's math score would be lower.

The following wére all negatively correlated with academic
scores of the girls: STRING Mbther with Math (p = 0,034), TIME Mother
with Math (p = 0,053), STRING Mother with Write (p = 0,05%), and
TIME Mother with Write (p = 0,064), This would seem to show, as
before, the more time (and syllables) used by the mother, the lower
the child's academic scores,

One further correlation was PAUSE Child with Write (p = 0,053),
which was positively correlated, In this case, as was found before,
the more the child paused while speaking, the higher her (in this
case) writing score, PAUSE Child was positively correlated with

reading, math and writing for black children and with reading and

math for boys,



String
String
Time
Time
Pause
Pause
Act Gap
Act Gap

Mother
Child
Hother

Child

Mother
Child
Mother
Child

String
String
Time
Time
Pause
Pause
Act Gap
Act Gap

READ
B T
-0,00 -0,68
0,00 0.52
-0,01 -0,47
0,02 0,72
0.01 0.33
0.01 0.51
-0,07 =0,91
0,14 -2,02

Regression Values

Child/Teacher
Child/iother
Child/Teacher
Child/Hother
Child/Teacher
Child/Mother
Child/Teacher
Child/Mother

MATH WRITE

P R B T P R B T P
1.000 -0,10 -0,02 -1,85 0,034 -=0,27 -0,03 -~1,53 0,057
1,000 0,038 0,00 0.38 1,000 0.06 0,00 0.24 1.000
1,000 -0,07 -0,08 1,64 0,053 -0,23 ~0,18 <1,51 0,084
1..000 0,10 0,03 0.81 1,000 0,09 0,04 0.39 1,000
1,000 0,05 0,00 0.02 1,000 0,00 -0,11 ~0.,75 1,000
1,000 0,07 0,086 1,83 0,040 0,26 0,15 1.83 0.053
1,000 =0,1 0,16 -=1,34 0,085 =0,19 6,06 0.19 1,000
0,031 -=0,28 ] -0,28 -2,45 0,018 -0,34 -0.,37 ~1,19 0,112

Linear Correlations

String String Time Time Pause  Pause ActGap ActGap
Ch/Tea Ch/Mot Ch/Tea Ch/Mot Ch/Tea Ch/Mot Ch/Tea Ch/Not

1,000 0,073 0,997 0,042 0,443 -0,807 -0,102 ~0,109

0,073 1,000 0,037 0.850 -0,601L =0,292 -0.581 -0,352

0,997 0,037 1,000 0,007 c.487 -0,815 0,081 ~0.075

0,042 0.850 0.007 1,000 -0,549 ~0,207 ~0,587 ~0,352

0.443 =0,801 0.487 =0,549 1,000 ~0,456 0,475 0,243
~0,807 -0.,292 -0,815 -0,207 .-0,456 1,000 0,012 -0,158
-0,102 -0,681 -=0,081 -0,537 0,475 0,012 1,000 0.404
-0,109 -0.352 -0,075 -0.,352 0,243 -0,158 0,404 1,000

TABLE IV.
Girls

-0.23
6.03
-0,21
0,08
-0,11
.23
0,03
-0, 17
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Summarz

For all but the categories of white children, STRING and TIME
values of the mother were consistently negatively correlated with the
child's academic score, In the category of white children tﬁese
contradictory findihgs were not at the 0,05 level of significance,
This would seem to indicate that the more time (and syllables) used by
a mother in talking to her child, the lower the child's academic
scores, This also seems to be true for STRING and TIME values of
the child,

PAUSE seems to be consistently positively correlated to academic
scores whether PAUSE time belongs to the child or mother, Note that
pause time was positively correlated to écademic scores only when it
was time within the speaker's syllable strings, This is not the same
as the pause time between speakers, which was consistently negatively
correlated wtih academic scores,

The‘only contradictory value of PAUSE to the above association
was again found only in white children at a level of significance
bhelow that of 0,05, This occurred when PAUSE Child was negatively
correlated with reading scores at the probability level of 0,085,

This linear regression model, though with fairly low r values,
consistently found very éimilar results in the signs of correlations
of syllable strings and pauses to academic scores, Therefore, it is

believed that its results are meaningful,



CHAPTER VI
SUMMARY AND CONCLUSIONS
Introduction

The original predictions included in the theoretical framework
chapter were partially verified but with certain necessary qualifi-
cations, The original predictions were modified to include both
extremes possible in a conversation; that of too little being said to
communicate meaning and that of too much being said by one speaker to.

allow for a dyadic conversation,
Summary of Findings

Linear Correlations

The correlations found between TIME Mother/STRING Mother and
between TIME Teacher/STRING Teacher added to confidence in the worth
of the data, If there had been no positive correlation between the
number of syllable strings and the time it took to speak them, it
would have been hard to make any hypotheses based on the results,

Other correlations found gave strength to the assumption of
stability in the characteristics of syllable strings (and pauses) used
when talking to different persons, Therefore, in this case, different

tape recordings of the same child would not predict totally different

48
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academic scores for that same child, These correlations were: PAUSE
Mother was negatively cdrreléted to both STRING and TIME Teacher in
all four divisions, Also ACT GAP Teacher was negatively correlated
to both STRING and TIME Mother in all four divisions.

The linear correlation section of analysis was intended to
justify the validity of the methods of analysis and of the data, It
is felt that the linear correlations found have accomplished this

objective,

Linear Regression

This study has shown several consistent correlations that have
not turned out as predicted originally, TFor example, it was predicted
that more/and or longer syllable strings spoken by either the child or
the mother would be positivély correlated with the child's academic
performance, All cases at the 0,05 level of significance or better
and most others down to the 0,10 level of significance have shown just
the Oppésite effect.

In essence it was found that more/and or longer syllable strings
spoken either by the child or the mother was usually negatively corre-
lated with academic scores,

The factor that predicted relationships in more cases than any
other was that of the PAUSE Time of the child., In all cases this was
positively correlated with the academic scores at the 0.05 level of
gignificance, The only contradiction noted was at the 0,085 level of
significance for white children. There, PAUSE Time of the child was

found to be negatively correlated with academic scores,



Syllable strings were found to be negatively associated with
academic scores in all cases except for that of white children, In
this category both STRING Mother and TIME Mother were positively
correlated with academic scores at significancé levels of 0,054 and
0.069,

The ACT GAP of the child and the mother was consistently
negatively correlated with academic scores.

A significant finding in linear regression was that it did not
seem to matter whether STRING, TIME PAUSE or ACT GAP was separated
into two categories of child or mother, because the findings were
very similar for each,

Another important finding was the low r value found in each
significant correlation as noted in the previous chapter, This indi-

cates that the linear regreésion model is not a very good representa-

tion of the data,
Conclusions

In view of the above findings, it is felt that correlations of
syllable strings and pauses to academic scores is a slightly more
complicated relationship than was previously predicted, The original
relationship of more gyllable strings positively correlated to higher
academic scores has been modified to include the gqualification:

"up to a point," Although it is logical that the child must contribute
some "sound" to the conversation, this contribution must have some
limit on it, simply because of the limits of time imposed on the
conversation and the allowance that has to be made for the other per—

son in the dyad to contribute to the conversation,
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In tapes listened to, the mother seemed to be prompting the
child to do most of the talking, perhaps assuming that this study was
mainly concerned wtih the child's conversation, As this occurred, the
child would have used more of the time available for speaking; there~
fore, talking in more than half of the available conversation time,

If the child continued to talk to his mother without additional
input (feedback) from her, he would be more realistically talking "at"
his mother and the give-and-take of the conversation would not be found,
If the abovebexplanation did occur in most of the tapes, then the
results obtained.would have been expected,

Therefore the conclusion to be made about the relationship
between syllable strings and academic scores is a modified version
of the original prediction. That is, the more syllables used, the
higher the child's academic scores, but only up to a certain point,
After that point_is reached, the more syllables used, the lower the
child's academic score,

Thié "point"'cou1d be compared to a point of diminishing returns,
You can put more into a conversation and get better communication, but
if you put too much into it, then the conversation actually loses some
of its value,

This conclusion would be consistent with Goldman-Eisler's
findings that feedback and sponbtaneity are important in a good inter-
view, TFeedback and spontaneity should also be important in mother/
child conversations, This feedback and spontaneity is probably an
important element of all good conversations, The give-and-take nature

involved in the exchange of meanings makes this necessary,



In the case of the children's tapes, most of the children were
contributing enough to the conversation for exchanges to be made,
but it is predicted that under the circumstances most were also con-
tributing too much for a true spontaneous conversation to be taking
place, That is why the results turned out as they did., This may also
explain why the category of white children had opposite correlatiOns.
These children may not have reached that point of diminishing returns,
They may have been having a conversation with their mother, allowing
her input (feedback), but not monopolizing the conversation,

Pause time as correlated to academic scores was also effected
by a point of diminishing returns. Up to a certain point the less
pause time was associated with a higher academic score, but as more
and more syllables were contributed by one speaker, the more valuable
pause time would become to a-conversation, and it would be found that
more pause time was correlated with higher academic scores,

Interactor gap time alone was consistently found to be negatively
correlated wtih high academic scores., It, too, may have a certain
point where correlations change sign beyond that point, but its limits
were not reached by this study.

The low r scores found in the linear regression model suggest
that the straight line representation of this data is not a very good
one, It is thought that a curvilinear model might be more closely
related since the correlations are predicted along a étraight line
only up to a certain point, where they then go the opposite direction,
The low r score was helpful in determining that the model needed to

accurately represent this data was most likely not linear,
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Recommendations for Further Research

The tape recordings used in this study sould be analyzed for
the amount of exchanges made, Not just the time in interactor gaps,
but the number of times the conversation changed speakers, This
would show the give-and-take of the conversation.,

More careful attention should be paid to the number of syllables
and syllable strings spoken in each tape recording and then have
these numbers individually correlated with the academic scores of the
child to see if the point of diminishing returns can be found,
Possibly the question, "What part (per cent) of a conversation can
one person use in speaking time ﬁithout taking away from the give-
and-take (feedback) involved in the dyadic conversation?! could be
answered in another research study,

Another question raised hés been, "Is interactor gap time always
negatively correlated with academic scores, or does it, too, reach a
point where more gap time is positively associated with academic
scores?"

To further understand the social implicationé associated with
the "sounds'" of a conversation, the best method would probably
include a videotape of the conversation, Body movements such as eye
contact or restlessness could be observed and related to the outcomes
found by the data,

Finally, the curvilinear model should be tried as a possible

alternative representation of the data found in this study.
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READING TEST

TEACHER'S GUIDE FOR READING TEST
(Time About 15 HMinutes)

Reading mastery near end of first grade. Levels 7 and 8
To the pupils:
Write yéur name on the line where it says 'Name''.

On Subtest 1 at the top of Page !, mark an X in the box where you
see a word which is the same as the word | read.

1 Andy 2 eat 3 uncle k4 keep {Level
6 poked 7 fence 8 much 9 read 10 start (Level
On Subtest 2, mark an X in the box in the picture which‘starts

with the same sound as the word which | read. (Level
1 moon 2 slide 3 fly - L white 5 spider

In Row 6 are three words. Mark an X in the box by the word

which starts with the same sound as the word which | read. (Level
6 hat 7 key 8 umbrella 9 truck 10 they

On Subtest 3 in Picture Number 1, think of the sound that the
picture starts with, and then mark an X in the box by the letter
that has the same sound. Then do the same with pictures 2, 3,

4, and 5. (Level

On Subtest 6 in the first word group Number 1, read the four
words. Then mark an X in the box of the two words which go
together. Then do group 2, 3, and 4. (Level

On Subtest 7
Read Question Number 1 and think whether the answer should be

"yes' or "no''. Then mark an X in the box by Yes, if it is '‘yes",
or in the box by No if the answer is 'no'.
The questions are 1, 2, 3, 4, 9, 10, and 11. (Level

On the last page, Page 3, read the sentences beside each group
of pictures. Then mark an X by the picture which answers the
questions. (Level

7)
8)

7)

7)

8)

8)

8)

7)
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© Page 1
READING TEST
: i CITY
NAME - SéﬂOOL
SUBTEST 1: Word Recognition
1 _ 2 . : 3 4
[J Carlos 0} at (] uncle J cap
[J John O it -D circle L] keep
] Andy L] out [J donkey L] jeep
[J Kim [0 eat J apple (J crab
6. 7. 8. B 10.
Opony | Ufarm Jmoon ‘Oround [ start
) pocket [ flew | [(Jmuch (Jroom [J stick
O park U fence O many OJread [J story
) poked | Ofour (Omoney | [lrest [ street

SUBTEST 2: Word Analysis

1 & 5
3 / 635 |
@{_M {ﬁ/j?[_ B fﬁfﬁfﬁ B
2 ' ; 6 .
new puppy happy —
R~ — ; i 7 - . . o
s M n kite o first ] like I
> > <{ ® one uncle isn't
« (] [] [
. ] e ] 1zl‘hey . three - tree -
!&3.‘ %}? % stay - that - talk -
” O [ [ :
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READING TE€3( Pare 2 lame

SUBTEST 3: Word Analysis (Initial Consonants, Clusters, and Digraphs)

1. 2. 3. 4. 5,
Clg UJh (el (el
O Ot Utr | E= O

° i FE&**“——:,—-«T_:
O1j ¥ [k Cldr (. Opl
Og Ob [Jsl (I fr

SUBTEST 6: Relation%hips

1. 2. . - 3. 4. _
fire old | Janei luck | else fish | eat ground
J Oy RN 0o J
OJ RN RENAE O o J
let hot | master girl | swim hill | moon cake

SUBTEST 7: Comprehension

1. Are all sisters girls? 5. Is page two in a book next

Oyes CIno

after page one?

2. Can people read when they [1yes [(Jno

are asleep? 10

[Jyes (Jno

. Do people like to work hard
when they are tired?

3. Is it ary outdoors when [yes [Jno

it rains? 11

Oyes Dnb

. Will your shadow be in
back of you if the sun
is in front of you?

[lyes Ino

4. Do some animals eat grass?

[Jyes Ono




READIKG TEST Page 3 Name

61

40.

(Level 7)

What one tells you

that the rain comes down?

N
‘_\\\\
N ERa
WA
/RO
o 0O

4].

It can't fly.
It comes up
in the morning.

It will go down at night.

It makes shadows,

What is it?

.......

42.

You see it in the meadow.

The calf will eat if.

. The colt will eat it.

The lamb will eat if.
It is green.
What is it?

é&%\m\

0O

45;

0

43 .
It likes to swim in the pond.

It is not a fish.
It is not a frog.
It is not a snake.
What is it?
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MATH TEST

To be used after

NAME

(Time About 15 Minutes)

MARK AN ''X'* O THE SHAPE THAT MATCHES THE SHADED ONE.

1.

62

TEST l

(eleven) 11
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TEST

To be used

NAME

Mark each set of ten with-a check ().

:wl

il g

= ”
e

===
il
1L

tens and

How many tens?

How many?

5.

QM0 O < <
__ _tens and _____

poaosay Syl (Iy | Aejsem-uosippy

(twenty-three) 23
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To be used after ¢

TEST 3

NAME

Give the value of each collection.

(thirty-one) 31



Solve.

o5+ lU=
5 3+8=
S b+2=

13.

714. _'315.
+2 +5 +1

616. 'C') 17.

TEST &

10. 7____3
'11."_. 9 ___ l
12, 3 ___ I

—2 =9

8 18.

V4
=3

65

Connect the dots. Start at 0.

5
12
. 4 * 3
il 13
el0
&
o J 37 . .35
8 us : ]
eyp 38 .as
Yie *32
. L] *
4o 39 3y 33

.ss .

*28 -
25

. 27

L]
26

*2y

17
18
19
2
20
.22
.23

36 (thirty-six)
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To be used

TEST 5

NAME

Mark the one divided into halves.
1. ‘ '

Mark the one divvided into thirds.

Mark the one divided into fourths.
3. .

/“N

(thirty-nine) 39
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STACK Program

C FOR MAIH
C ReRT DRTH: IC', FEFLS IArﬂh; LeITES
IarFL s F‘IT IhTEﬂFrJZ 4 I-—H‘-

LIle?

EfJTVALE
1 (Tenrdiszl

DARTH LRvOUT,LHrn

REMIND LARYOUT

REMNIHD KORRAL

L0 10 I=1, 180

18 TEMFCIY = 6,

L. l, l.' X
L IO, KRERG, KINRITEL 1, 2. 5, 3%, B3

=18

MEITECS, 452

15 FORMATC? ENRTER METART & MITOR: 1, FRINT KORRAL: ELSE. B. 73
CrI_L. IMFOTOICOM, R, €. C
HZTRET = IFT=dAD '

HETOR = IFIROEY
WERINT = IF3R(C)
ER

CRLI. EYZINCSE, KORRAL, IST, ISTDEY.
30, 4.8, %
LAY GUT, KR

;':'.TFiF:T, HZTOF

b

i ,’

CRLL r..E.Fﬁ,
G S0 Mi
REEMINDG KR
CALL SYSI0dEz. KOommAat. IST, I8TLEY, TEMF L3, TEMFLE300, 4, 0, B2

L8y GO TO 13

) CRLL FFnD FCHERD, DIRCHEED Y, LAYGIT, KEEMD)
Lo 22 I=5.3
NORICT, Ay = ©
MORRCILEY = O
oz MORIET, 3% = 4

o

mn

C HOLD{G =5 I STRING: ROLDCZD=TIMe: HOLDCE=6R
HOL y
ROLGCEY = . 2
Hi = =
Hz =
L. = 3 z EAMCAXSI00, 23 + MODCRERDCLY + 1. 2
C L=1 FOFR BLRCE, L= ? FOR WHITE. +6 FOR BOYS5. +4 FOR GIRLS
KID = '
K = @
DO ae MGO=H. HE
“CRLL FEADeErCIL, NGO, LAYILT, WreAl s

Nt

Ki = =X

C ENTER ACADEMICS. RERD, MATH, MFRITE TH MORK ArRARY.
IFCHGO . GT. M1 GO TO 30
Ki = S .

-

(AR Y2
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~o
o~

30

&
™)
A

m
D@

Bon

CMED IRRSCTNCI-10+THOT+1 23560

IFCTHOT
HOLDCA > =
HOLD (RS =
G0 TO SO
JUEe = 2
GO TO 79

JUie = 0

HOLDCRY = FLOATCIRGIXY » S6. 6
LAMD = KR + KID

DO 7S H=1,5,2 .

I = M + LAMT + JUMF 5 CMASS
H4 = Wo2 + 5

DO 72 K=1.2

MORI (T K2
MORICIL =
HOLDCL o
HOLD 2
HID = 0 .
IFCINCT+1> LT, B RID = 4.
[0 25 K=5. 52,2 .

PagiR= 1 A <]

wr

+ HOL DS d 451
+ 4.

CGT. HEARDOKRSLY Y KR= 41 4 (K742
IF NGO J-2 | BE. HEARDIGALXHGD TO 129
COMT IHUE

LS + MNORCI, JX

D0
\’ I?:

80N

Lo

o= g

CORFMCT, J, Ly = CORARCTL, J, L2 + WORINCI, 43 4 MGREIOK, 43
DO 458 T=i, 33

MORKCT, 12 = @,

WORICT, 22 = 61,

HGEHCI. =2 3.
FrlIMD K (St
CHi. ST S IST, ISTDEY, TEMFAL D, TEMRFPOLASOD, 4, Eb 5

3 =T,
N 13',': GO TO 15%
CIZTOEN S

IFCISTOE™
CRLL, Jrlr':r':
STOF 3.3

KREITECS, 34085 MREEC, HERD LY
FOrIAT L, SFRiviFrie D7

1~

.

T

SI4, 7 & TD N7, TS, LAST ALOED KORRAL. 7
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2@s  FORMATLST SUN
Do 290 I=1, 30

24m NRITELS, 294
Za4 OEHAT (LW, 15
STOF
FRISH
LIST
$FOET

EF

) AT FUNT
IL. INTZ VA
IH INT2 WH
IR INTZ
HEFHD INTZ
COrH FEAL
NORK REFL.
Mz REFL.
HOLD
TENF
LAYOUT
KOrrHI-
1000
KRE RO
KWRITE IMNTE N
@r ENT FUMD
5] LFAEEL.

I IMNTZ2 “WArR
315 LAREL

©EH EnT FUMNC
IHFUT EXT FUNG
A FEFAIL. WFIF
E FEAL. VAR
C RERL VAR
METARRT  IMTZ VAR
EnT FoMNC
I & VA
IMHTEZ VAR
TERT FUNC
INTZ NAEAr
INTZ “YAR
ENT FUNT

-

r
s

DRARBDANRD

Ale]

-

1
4

(¥
A

1.

ELRCIG 3 NAT

EOYE, GIRLES

~ N
AS

.

ooo

WHITE

JL KDY, J=1. 3R =140

J T SV T PR

N o

GIirLe S 1
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PACKER Program

o~

1
1234567890

IMPLICIT INTEGER*2 (1 -
INTEGER*2 IN(260),1L(256
DIMENSION R(5)
DATA ICON,INTAKE, LAYOUT/5,1,2/,ND/9,0,0/
C THIS PROGRAM "PACKER": SOURCE FILE “INTAKE": OUTPUT FILE "LAYOUT".
C INTAKE HALFWORDS = 100 / SECOND * 900 = 90000. FOR EACH OF 3 SEGMENTS
C OF 300 SECONDS NEED 117 CYCLES * 256 = 29952 & 48 OF 118TH CYCLE.
WRITE(5,1)
1 FORMAT(' ENTER VALUES: 1D, READ, MATH, WRITE, PARTAKE.')
C EXAMPLE 1ST CASE, SPENCER LUCAS 231,36,69,18,44.
CALL INPUT(ICON,R(1),R(2),R(3),R(4),R(5))
D0 2 1=1,5 .
IN(I) = 0
2 MAP(I) = IFIX(R(1))
NSTEP’

N)
) ,MAP(256) ,ND(3)

(1/NET)

3 IN(1) = IL(I 4) / 64
c (1/64) * RAWSCORE SETS RANGE 0 - 256: TALK RANGE IS 11 - 250.
= 257 - 208 * (NET/118)

4 Il = TJUMP
DO 30 I1=11,12,2
MO =1
IF(IN(I+1) .G.T IN(T) ) MO = 1 +1
IF(IN(MO) .LE. IN(MO-2) ) GO T 30
. IF&IN(MO) .LE. IN(MO+2) ) GO TO 30
IFRIN(MO) .LT. 11 .OR. IN(MO) .GT. 250) GO TO 30
IF(IABS(IN(I) - IN(I+1) ) .LT. 10) GO TO 30

IT = MOD(MO+1, 2)

D0 14 JUMP=4,8,2

JJUMP = T + JUMP

IF(IJUMP .GE. 12) GO TO 16

IF(IN(IJUMP+IT) .GE. IN(I+IT) ) GO TO 4
14 CONTINUE

C ENTER SYLLABLE FOR CHILD NEGATIVE, ADULT POSITIVE: CONVERT TO 0 - 100.

16 A = FLOAT(IN(MO) ) / 2.5
NN = A
MAP(NSTEP+1) NN * (- 1)**((IT+1)
MAP(NSTEP) = (I - KEEP) / 2
KEEP = 1
NSTEP = NSTEP + 2
ND(M) = ND(M) + 2 .
IF(NSTEP .LT. 257) GO TO 4
NSTEP = 2
WRITE(2) MAP

30 CONTINUE
DO 40 1=1,4

40 IN(1) = IN(1+256)

50 CONTINUE
NBACK = ND(1) + ND{2) + ND(3)

C BACK UP TO START OF THIS RECORD, TO RECORD DATA STOPS.

READ(2) MAP

non

D0 60 J=6,8
60 MAP(J) = M(J-5)
STOP

END

NN
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JUGGLE Program

$+BATCH
FRZSH
SCRAT
$FORT .
C THIS PROGEAM: “JUG" SOURCE FILE "KORRAL" DOM ALLEH
C JUG FINGS REGRESSION, T, F., B JH ADULT-CHILE TALK & SCHODL.
TAFLICIT IMTEGER#Z ¢ T—H
DIMENSION CORACEE, 1i. 42, CORCIA, 145, SUMSCIE. 3, 93, SUMCEE, 2
LIMENSION DUT(iE,4,3);THF(P),FUAC“B,1¢‘
DRTA TARGS BLACT, “ K 7, GIRLY.’S S WHIT ., “E 7L PBOYST L
LDATA KORFRALALS - :
RENIHD KORRAL
READCKORRALY CORA, SUMS
L0 108 KICK=1, 4
K1 = KICK — 3 # (KICKS3
(2 = 4 — (KISKS9Y = 2 % (LAKICKD
Nz = KICK # & .
Hi = Wz - 1
C LOAD COR MITH SUM XY, GET SUM LITTLE XY
DO S I4=1,49 :
T = I4 + 34 & (IS4
J2 =448 = R ok (T4.S420
RO X J=4, 3
SUMCI, I = SUMSCL T KLY + SUMSCI, J. K2
DO 5 J=1, 32
5 CORCY, Iy = CORACT, T KLY + CORACT, J, K2
TH =~ SLMCR, 32
DO 7 14=1,1%9
I = T4 + 43 4 {TA/5E%

Wl

JZ o= 4L - 5 & (147480
Lo 7 =1,
JI = CTAASLED

a.
J o+ 22 s
T2 = CORCI,JI» — (SUMCT, 4% + SUMCIT, A2 2 TH

K CORCI, s
oo 25 1=5,
HOECH = T o
SLYE = 0O 2 I

J o= .,.T’
JROL = J4 s
QUT LI, 1, HDECK 2, T2 ACORCT, JHEGLD
COYLN=(CORCT, J.-—( ORI, T3442 0 C0ORGT, JROLLY Y /2 (TH=-2X
IFCI5. GT. 23 MRITECES, 260 (0L KR=5, 55, .04
CUITCTA, 25 HOECK =0T (T4, 1, MOECK Y A CE2Y0RSCOR Y, JKOL Yy, 5
IFCIY, GT. &y WMRITECS, 2683 (KM KM=S, &3, T4

208 FORMATCS TH D0 25 Ja=31.36 DIl LINE T4, 7 OYCGT=", 143
OUT I, 2, HOECK »=FRAFCE. , TH=-2. , OUTCTL, 2, HDECK D #4235
JFCJL. GT. &2 Nr TTECA, 20D KM, KMH=7, 732, .J4
OUTCIG, 4, MDECK =00R I, THA00R T, JEOL 34 CORCI, Trisk S
IFCIS. GT. 23 WRITECS, 200 (KM KM=, 83, Ji

=5 COMNTIMUE

TNRITECES, 2E) TAGHI Y, TAGCHEY

FORMATC AMOTHER AMD KIMNOGERGARTHER (7, 43, ZRS/ 7150

14
CORCT

Lo 25 Ji=1. &
+ 14
J4 —

3]
Rl



[ AL ]
DO

WRITF (A, 553
FORMAT CA1RA2 0,
FORMAT A1, =

FORMAT A7

oo 2R I=4,8
IFCMODCI—4. 2%
WRITE S, 280
FORMATA W, IS

| o

Moo= I -
il a R R |
= J+

CHRTITE? 2LRD
RPN IR CP I e B
TALK: 0D WITH TEFRCHER:; EVEN NITH MOTHER.

73

DT, 3, 3=C0R<

HRITE (&, &2

WRITE (5, 532

(232 FORMAT CORRELATIONS. 7 2152

0 76 T=23, 38
7

O
COR
BRI
SUM
QT
TARG
[piBIg]

KOEmAL.

(G
[c11
166
KICK
K4
Kz
e
Hi
11

7

'-T2

3

J

™

-
f

JJ
HDECH
LY

Ji

STOR
EH

T MRITECS, 78 T, (0T, Jx, J=1L 8%
s FORMAT 2, T >
SR COMNT ITHUE

ERXRT FUNC

REFAL
RizAlL.
FEFIL.
RERAL.
FzAl.
REAL.
REAL,
INTZ

VAR
VAR
W
VAR
VAR
YRR
VFIR
VR

ERT FUMNC
EXT FUNC
LARBEL

INTE
INT2
INMTZ
INTZ
INTZ

LARFEL

INTZ
INTZ2
INT2

LABEL

INTZ
RERAI.

LAFREL.

INTZ

LAGEL

THTZ
RERL
INTZ

VAR
VAR
VAR
VAR

VAR

VAR
VAR

VAR

VAR
VAR

YAR
VAR

VAR
VAR
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