
11.(.0

DOCUMENT RESUME

- ED 118 142 SO 008 879

TITLE Child DeVelopment and the Housing Environment. Volume
1: Statistical Design and Analysis.

INSTITUTION . Urban Systems Research and Engineering, Inc.,
Cambridge, Mass.

SPONS AGENCY Office of Economic Opportunity,,Washington, D.C.
PUB DATE, Aug 72
NOTE 214p.; For related(-documents, see SO 008 880-881

EDRS PRICE -ME-t0.81k-W.31 Plus Postage
_DESCRIPTORS *Child Development; Elementary Secondary Education;

*Family Characteristics; Family Environment;
Interaction Process Analysis; Measurement
Instruments; Parent Child Relationship; *Public
Housing; *Research Design; Research Tools; Social
Environment; Social 'Science Research; *Statistical
Analysis; Statistical Studies

ABSTRACT
The first part of a three-volume study, this report

presents and justifies a research design for investigation of the
relationship between the housing environment and the range of child
development and family measures. The recommended design is
nonexperimental in nature and focuses on comparisons of residents in
selected housing programs (publicly supported residential housing
complexes). In chapter 1 the results of a computer simulation of the
entire investigation are used to calculate optimal decision rules for
the conduct of the study. Basic problems of inference that are
associated with investigation of the interaction of human subjects
with their environment are reviewed in the context of independent
variables in chapter 2. Chapters .3 and 4 deal with nonexperimental
and experimental approaches respectively, with major emphasis gifen
to the description and documentation of the recommended
nonexperimental approach. The final chapter presents recommended
instruments for the measurement of the cognitive, socioemotional, and
physical development in subject children, plus supplementary measures
of family well-bein Three appendices provide descriptions of the
instruments and d umentation of the simulation study. (Author/VD)

?`

*********************************************0********************
Documents acqiired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *
* reproducibility are often encountered. and this affects the quality *
* of the microfiche and hardcopy reprOductions ERIC makes available *
* via the ERIC Document Reproduction Service (EDRS). EDRS is not
* responsible forcthe quality of the original document. Reproduction's *
* supPlied. by EDRS are the best that can'be made from the original. *
**************4!****************************,****************************



CHILD DEVELOPMENT AND

NITHE HOUSING ENVIRONMENT
cc,

U.S. DEPARTMENT OPHEALTH.
EDUCATION A WELFARE
NATIONAL INSTITUTE OF

CO
.

EDUCATION

THIS DOCUMENT HAS BEEN REPRO-

4 _STATED DO NOT NECESSARILY REPRESENT OFFICIAL NATIONAL INSTITUTEOF
EDUCATION POSITION OR POLICY

ATING IT POINTS OF VIEW OR OPINIONS

DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN.

-

I I
1 1

2

Oo

O

I

VOLUMEA: STATISTICAL DESIGN'
AND ANALYSIS

2

Urban Systems Research & Engineering, Inc.
1218 Massachusetts Avenue, Cambridge , Massachusetts 02138



CHILD DEVELOPMENT ANDTHE HOUSING-ENVIRONMENT

Volume 1. Statistical Design and Analysis

August' 1972

4e

a

a

"Prepared for
.Office of Economic Opportunity

1200 19th Street, N. W-4
Washington, D.C. 20506

Prepared by
Urban Systems Research &.Engineering,

1218 Massachusett't Avenue 1

Cambridge, Massachusetts 02138

4 /

;
t

1.

4

.y

4

O



<

.(

This first volume of the Design Study on the.

relationship between Child Development and the

Housing Environment reflects many beneficial influences.

I would like to mention in particular the contributions

of Mr. Kenneth Alper, Dr. David Cross, Dr. Patricia

Greenfield,. Dr: David Haynor, Dr. Richard Light,

Dr: Don Olivier, and Miss Diana Hobson.' Their efforts
=

would halie been far less productive had the project

not been su6ject to the exacting standards and sense

of purpose of its technical monitors, Dr. Iris Rotberg

and Dr: Joy Frechtling; to an unusual degree, they are

tesponsible for-what is of merit in this report.

4

Cambridge, Massachusetts

Anthony J. Blackburn
Project Director



TABLE OF CONTENTS

CHAPTER ONE: Introduction 1

SON.
CHAPTER TWO: Problems of Inference in the
Investigation of Environmental Change 3

2.1. Problems of 'elf-Selection in the Design 5

2%2 Selection of Independent Variables 8

2.2.1 Independent Environmental Variables 8

2.2.2. Independent Child Variables 10-

CHAPTER THREE: Non-Experimental Designs for
,Housing Program Impact 11

3.1 Strategies for Non-Experimental
Investigation 12

3.2 Selection of Sample Populations 16
3.2.1 Sample Selection - Independent Variables 17
3.2.2 Sample Selection - Nuisance Variables 19
3.2.3 Sample Selection - Procedures 21

3.3 Non-Experimental Design - Phase I (Pilot) 24
3.3.1 Objectives of the Pilot Study 24
3.3.2 Selection of Programs for the Pilot Study 25
3.3.3 Design and Analysis in the Phase l'Study 25
3.3.4 Sample Sizes in the Pilot Design 30
3.3.5 Costs and Scheduling 34

3.4 Non-Experimental Design - Phase II 37
(Cross-Sectional) .

3.4.1 Objectives of the Phase II Study 37
3.4.2 Selection of Programs for the Phase II

Study 38
3.4.3 Selection of Outcome Measures in Phase II 41
3.4.4 .Design and Analysis in Phase II 41

3.4.5 Sample Sizes in Phase II 44

3.4.6 Costs and Scheduling 46

5



CHAPTER THREE (continued)

3.5 Non-Experimental Design - Phase III
'(Longitudinal) 49

3.5.1 Objectives of the Phase 'III Study 49
3.5.2 Design and Analysis o Phase III 50
3.5.3 Sample Sizes in Phase III 57
3.5.4. Costs and Scheduling 57

3.6 Simulation of the Non-Experimental Design 61
3.6.1 Simulation Design . 62
3.6.2 Analysis of SimulationExperiments 63
3.6.2.1 Rules and Payoff in the Three-Phase Study 65
3.6.2.2 Optimization Results 68

CHAPTER FOUR: Experimental Designs for.Housing,
Program Impact 72

° 4.1 The Hbusing Allowance Experitent 74
4.1:1 Design and Analysis in the Housing

Allowance Experiment 75
4.1.2 Sample Sizes and Confidence Levels 79
4.1.3 The Housing Allowance Experiment as a

Vehicle for the Investigation of
Housing/Child Development Interaction -
Summary 82

_

r.

4/.2 Alternative Experimental pessi.g
4.2.1 Methods of Subject AssignMent
4.2.2 Design of Experimerital Programs
4.2.3 Costs and Conduct of theExperimental

Alternatives
/ 4.2.4 AlternatiVe Experimental Approaches -

Summary

84
85
87

89

91

CHAPTER FIVE: Meast.Trement . ,92

5.1" Recommended Measurement Instiuments
for Children 95

' 'Cognitive Development 95

5.1.2. Socio-Emotional Development 96
5.1.3 Physical Development 97



CHAPTER FIVE continued)

,

5.2 Supplementary Measures foie Parents'-

5.3 'Cost of Administration

APPENDICES

Appendix A - Parent and Child Interviews

Appendix B

Appendix

- Recommended Measurement AInstruments .

(Description)

C - Simulation

7

..

103

142

197

a

4

ti



LIST OF TABLES.

Table, 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Hypothetical Example of.Selection
within a dillen Program '.

Distributions of Hypothetical Sample
Observations by Selected-Independent
Variables

2
4 Full Factorial Design for Pilot

Study

P0Wer of 95% level.F Test in 2
3

Factorial Design

Schedule of Activities - Phase I
(Pilot) Investigation

Program Variablesn Phase II Study.

Alternative 3x2 Form for Phase II

25 Fully Replicated Factorial Design
for Phase II Study

22

23

26

33,

36

39

40

43

4*.

Table 9.

Table 10.

Table 11.

Table 12.

Table 13.

4Power of Test in 2 Factorial Design -
Phase II

Power of Test. in 2,1 Factorial Design -
Phase III

Payoff Matrix for Investigation -

Optimal Critical Values of the-
Variance Ratio

4-5

58

66

6.9

Discriminating Power of the Investigation
and Probability of Termination at. Each 71

Phase

Table 14. Required Sample Sizes for Alternative
95% Confidence Intervals/and Alternatives. 81

8



CHAPTER ONE

INTRODUCTION

Child growth and development ca influenced
not only by educational programs whi h focus explicitly
on the child, but also by broader ec Omic and social
efforts which impact on the larger family unit. Programs
such as income maintenance, employment, and housing
which can directly alter the environment or affect the
resources available to parents and families can also,
through these changes, significantly affect thechild.
Little attention has been given, however, to-assessing
the implications of these broader programs for child
development. Typically, only "child development" efforts
have'been evaluated in terms of their impact on children.
Different poverty programs are, however, far from inde-
pendent, and there is a need for assessing the ways in
.which differently focused programs serve to meet similar
goals.

,

This study is designed to investigate the effects
on child development of housing location change. There
are many reasons to expect that housing programs which
permit location change will have important and benefi-
cial implications for child development. Location change
may be expected to be beneficial to the family, and thus
the child by allowing escape from oppressive environmental
conditions, and by permitting access to conditions that
are more favorable. Many aspects of the inner city
environment--poverty, crimej drugs, poor municipal
services and public facilities, lack of educational oppor-
tunity, etc.--make it difficult for individuals forced
to live there to achieve desired goals for themselves
and their children. Fragmentary support programs which
aim at altering one aspect of such families' lives have
generally,not been found to yield significanit long
term changes in child development, possibLOodbause they
leave the major portion of a debilitating environment
unmodified. It is reasonable to hypothesi/ze, ,however,
that programs which lead to more.fundamental environmental
changes, programs which make it possible for interested

1
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families to move td areas with more lavorablecharacter-
istics7-improve&pbysical%'sOcial, and eduoationaVenvir-
:onmerits--will nave ithportant*and,long lasting effects on
the development of the family and the dh4.-Id.

..

. The pu'rpose of this'report is to present and justify
a reseatCh design for, the investigation of the relation-
ship between the'housing environment on the one hand,
and a range of child development and fathily measures on

. the other, The'recommended design is non-experimental
in nature and focUses upon cothparisons of residents
in selected housing programp; housing programs are here
defined as publicly supported residential housing complexes.
Because of the non-experimental, nature of the proposed
design, the danger of self-selection bias in inter-
program comparisons is quite severe, and considerable
emphasis has been given to the resolutiOn of this
problem in the development of the proposed research detign.
This emphasis find's expression in the sequential nature
of the design proposed and in the introduction of tests
for self-selection at each phase. A computer simulation
of the entire investigation has been conducted using a
variety of assumptions with respect to the existence and
nature of self-selection, and the results of this simUla-
tion have been used to calculate optimal decision rules
for the conduct of the study.

The choice of a non-experimental approach to this
investigation was not made withoUt a[ 'thorough considera-
tion of its relative advantages and disadvantages. The
basic problems of inference which are associated with
investigation of the interaction of human subjects with
their environment are reviewed in the context of the
independent variables of interest in chapter Two of this
report. Chapters Three and Four deal with non-experimental
and experimental approaches reSpectively, with major
emphasis being given to the description and documenta-
tion of the recommended nonvexperimental approach. The
final chapter presents recommended instruments for the
measurement of the cognitive, socio-emotional, and
physical developthent in subject children, together with .

supplementary measures of:family well-being. :Lastly,
three appendices provide descriptions of the recommended
measurement instruments and documentation of the simulation
study.

2 -
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.4 , CHAPTER TWO

PROBLEMS OF INFERENCE IN THE INVESTIGATION

OF ENVIRONMENTAL-CHANGE

The basic objectives of this study relate to a
conjectured causal relationship between, on the one hand,
the environment of home and neighborhood in which a
child grows up and, on the other, his ability to learn
and to stay healthy. Realization of these objectives is
unlikely if the associated problems of inference are not
carefully and systematically examined.

Statement of the hypotheses under investigation
requires identification of the dependent variables which
characterize child development and of the independent
variables which characterize the child's environment.
Statement of the hypotheses also requires the identifi-
cation of the subject population for whom the hypotheses
'are expected to hold. Other things being equal, it is
desirable that the subject population should be as

e

inclusive as.possible, thus investigation of the impact
of the housing environment on the development of the child
from families of all income groups, racial background's,
and current housing types will, in general, be more useful
than an investigation of only a subset of the population.
Unfortunately, there ip frequently a conflidt between, a
desire to make the investigation as inclusive as possible
and the necessity to isolate causal, rather than statistical,
association's between variables.

In order to identify-causal relationships between
variables; it is necessary to design experiments so 'that
the levels of selected factorscan be varied while all
other factors are held constant. In the ideal experiment,
all the .faetors likely to affect child development
,variables can be controlled and independently manipulated.
Subjects can be independently sampled and randomly assigned
to planned combinations of conditions. In such an

3
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experiment the effects or impact of a-program can be
partitioned into additive component effects attributable
to the separate factors or combinations of factors.
Hypothesesof the form "if A then B" can then be speci-

-----ficaIly tested. Unfortunately, it is never possible
to know all the-pertinent variables that influenCe an
outcome, nor can they always be controlled even if they
are .known. Randomization helps here by counter-balanCing
the biases that the unknown factors introduce. Since'
each member in,the population has equal opportun4x of
being selected by random sampling, members with certain
distinguishing characteristics will be balanced, in the
long run,. by members with opposite characteristics,

3

To meet the requirements of such an ideal experiment,
it must be possible both to control the variables which
characterize the housing treatments and also to assign

,.--families at random to alternative treatment's. In the
context of this design, and indeed.of most social science-
designs, neither of these conditions can be assumed.
In the first place, control over the variables which
characterize the housing treatments is limited by what
is available in the real world--and the real world does
not provide planned combinations of conditions. Secondly,
it is generally necessary to work with subjects who have
assigned themselvet to treatments, and no ma,tter how

,

skillfully "matching" or covaliance'adjustments are
carried out, the basic problem of post factum research
remains: groups can be matched on a hundred variables
and still differ on one which is relevant to the level
of child devej.opment.

ro

In developing the designs presented in this section,
consideration has been given to genuine experimental
settings in which families are randomly assigned to
alternative treatments and in which planned combinations-
of housing characteristics are developed. The methodo-
logicaladvantages of,these alternatives are only achieved
at great expense, however, and ordinary prudence suggests'
that,they should not be undertaken without first conducting
a careful and well-designed analysis of the data which the
world already provides. The emphasis of this work has,
therefore, been on the development of sampling designs
which overcome, to the greatest extent possible, the limi-
tations ofthe post factum experiment.

4
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2.1 Problems of Self-Selection in the Design:

In reviewing the general problems of post facts m
experiments, emphasis has'been placed on .the problems% .

of inf6red6e caused by the self - assignment of indiViduals
to different houeihg treatments. In contrasting the
independent (,child_ development). variable's across different
treatments, it-is difficult to-be sure whether the
observed variation is caused by the variation in treat-
pent& or by differences in the populations which have
assigned themselves to these treatments. It would, for
example!, be clearly absurd to contrast the achievement
levels of different housing groups in a random sample
of all families in the U.S. and thereby infer a causal
relationship between housing.and child development,
although a highly significant association would undoubtedly.
exist.

'
, Two kinds of self-selection biab may be present in

the investigation of the relationship between housing
and child development. The first Of these is the bias
introduced when the entering populations of different
housing programs are not comparable with respect to the
variables which influence child development._ Less obvious

ass the bias which results from differences in the charac-
"beristiCs of families exiting the program; ifpobility
is correlated, either positively otr_negatively with
dependent variables;,comparisons_between resiOnt and
control groups will tend either to under- or over-estimate
effects; this is still further complicated when mobility

-,itself varies between treatments.

Attempts to minimize the self-assignment or self -
selection problem must necessarily focus on insuring
that the populations assigned to different treatments
are, as fax as is possible, comparable in all dimensions
relevaht:tochild development. At a minimum- -and most
deeigni e*.at a minimum--this requires that the *treat-
ment groups be matched on socio-economic and family
Variables; thus, for example, itmay be necessary to qubta,
sample-within the treatment populations to insure

13



comparability _of groups with respect to income, ethnic mix,
ffamily size, family structure, and sex of child. This, by

itself, does not provide adequate protection against pro-
blems of self-selection, for-one critical difference
between the treatment groups remains: their.choice of
treatment. Nor is this simply a theoretical objection.
To the extent that certain housing and school environments
are conducive to healthy child development, .perental
attitudes and meth6ds of child-rearing) may well be associa-
ted with particular housing preference patterns. We
cannot, therefore, infer, that observed differences between
the children of matched families living in suburban neigh-
borhoods and in dilapidated inner-city housing are attri-
butable to the housing/neighborhood change alone, for if
the inner -city children were to be reassigned to the'
suburban homes, and the suburban children were to be
reassigned to the inner-city homes, they would take with
them parents who had made a fundamentally different choice
about the way they should lead their lives.

There ts an obvious conflict between the logic of
this arguMe t-'gnd the basic requir'ements of statistical
inference. To achieve comparability amongst treatment
groups, it is necessary to insure that their housing choices
are similar; to estimate the impact of different treatments
it is necessary to insure that housing choices are differ-
ent. The conflict is similar where mobility leads to
inter-temporal self-selection; to'avoid bias, comparison
groups should have similar lengths of residence; to
permit contrasts, their lengths of residence should be
different.

Its clearly necessary to effect a compromise.°.
between the need for variation in treatments and the need
for homogeneity amongst treatment_groups., Efforts to
achieve such a compromise are reflected in the designs
proposed. There are two complementary ways to approach
the problem: in the first place the choices of treatments.
should be carried out in such a way as to provide reason-
able Assurance that the entering populations will be
comparable. In the designs proposed this is achieved
through an exclusive emphasis on subsidized housing

14
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programs. This provides some assurance
groups are comparable in the sense *Tat
families forwhom subsidized housing is
alternative.

..t

that treatment
they are all
an acceptable

r

The second approach to the probieMoof self-selection
bias is to test for its presence. In 'the,. designs /.

developled, tests for the homogeneity of both entering and
exiting populations are included. If these"tests are
passed, the'findings of the investigatioft would be ,extremely
hard to refute.

/411.

In reviewing the treatment of self7selection
problems in the designs proposed, it is.fair to say that
the attempt to solve these problems has-szeisercised a
profound influence on the choices'made. The early
thinking about these desIgns included work on methods
of analysis which would' allocate developmental gains
between successive housing environments and which would
require the tracing of families moving through both
private and public housing markets. Apart from other
questions of feasibility, this approach could not be

with the theoretical objections reviewed
above. -It is fair to acknowledge that by concentrating
on residents of publicly supported housing programs, a
number of interesting hypotheses can no'longer be inves-
tigated. Nevertheless, the hypotheses which remain are
of vital interest to those concerned'with the role of.
the government in the sponsorship of good housing.

r-
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2.2 Selection of Independent Variables

2.2.1 Independent Environmental Variables

In the non-experimental setting of these designs,
the variables that characterize a housing program cannot
be directly controlled or manipulated. The selection of
independent variables in this design is therefore deter-
mined by the decision to include or to exclude existing
or planned public housing programs, and these decisions
are, in turn, constrained by what is available. Within
these constraints, it is possible to emphasize selected
dimensions of variation in program characteristics and
the choice of emphasis must necessarily reflect the nature
of the hypotheses under investigation. The principal
emphasis of the designs proposed is.upon the socio-
economic dimensions of relocation rather than upon, its
physical and spatial-aspects. This emphasis reflects
the view that social and economic change is a potentially
more powerful influence on the development of children
than is improvement in thephysical and spatial aspects
of home and neighborhood.

Alternative approaches td the measurement of socio-
economic change can be contrasted in terms of the decision
to use a composite or non-composite measure and in terms'
of the choice of variables. Composite measures lump
together several variables,` such as household income,
occupational distribution, educational aChievement, and
so.on, to form an index of the,socib-economic status of
a selected population. The difficulties associated with
comprehensive measures of this kind are generally the
availability of data, the non - operational, nature' of the
measure and the arbitrary element associated with choice
of the index weighting scheme. These difficulties all
point in the direction Of a simple measure of socio
economic'change if there is one available which is highly
correlated with omitted measures in the populations of
interest. Household income is the obvious candidate in
this, applIcation, being highly correlated with other
measures of socio-economic status, such.,as occupational

'1 :6
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breakdown and educational achievement. :Since houiehold
income data is available from the 1970 census at a
relatively fine level of spatial .disaggregaion,,its use
as the characterizing variable seems highly desirable.

In characterizing environmental change in terms of:
its socio- economic dimensions, a distinction can be made
between the program itself, the neighborhood in which
it is located and the school in which its children are
enrolled. All three can, in principle, exhibit indepen-
dent variation with respect to the socio- economic mix of,,
their members, but the real world with its limited range
of combinations may not provide an adequate base ,for' -
investigation of the separate contributions of each,
In particular there will tend to be a high degree of
collinearity between the socio-economic status of the
neighborhood and of the school, populations; indeed if
the neighborhood is defined as coterminous with the
school district, there is an effective problem of singu-.
larity. These considerations - -as well as considerations

, of cost and feasibility--lead to the elimination of.either
school or neighborhood as anindependent source of
variation.

Two dimension's of environmental change remain: the
neighborhood and the program itself. These together
determine the income mix of the program child's peer
group. The difficulty here is not to define variables
whiCh characterize neighborhood and program SES, but to
find programs which provide adequate independent varia-
tion along both of theVdimensions. In the real world,
the income balance of41'rogram and neighborhood are heavily
confounded with very few loW-income programs in high-
income neighborhoods, and still more elusive, moderate-
income programs in low-income areas. Only thrOugh a
comprehensive search of programs has it been possible to
complete th? designs' presented here.

9
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Independent- Family and Child Variables

The primary hYldotheses of this investigation relate
to the effects of socio= economic integratiOn on the,devel-
opment of children in subsidized housing programs;
.implicit in this hypothesis is the assumption that differ-
ences between the socio- economic status of the subject
and that of his neighbors may affect the subject's rate
of development.. It follows, therefore, that those family
and child Variables which are associated with cultural f"'

or economic deprivation in urbfan communities should be
-treated'a's independent variables in this analysis.

There are, in addition, characteristics of the family
and the child which,.althbugh they may be influential in
terms of child development, do not interact direbtly with
the socio - economic variables used to characterize envir-

. onmental change. Variables such as family size, family
structure, and sex of child must therefore* experimen-
tally controlled in the sense that;the samples must be
balanced across treatment combinations--but they need riot
be subject to special investigation. These, 'together with
those variables which must be statistically controlled,
such as age of respondent, constitute the set of "nuisance
variables" in the designs which follow.

The requirement that samples be balanced across
programs with respect_to both the independent variables
and the experimentally controlled nuisance variables
constitutes quite a severe constraint on the selection of
housing programs, since it must be possible to find^appro-
priately balanced samples in all the programs.:

10
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CHAPTER THREE

NON-EXPERIMENTAL DESIGNS FOR HOUSING PROGRAM IMPACT

The principal emphasis of the design effort has
been upon the development of non-experimental approaches
to the investigatiokof child-development/hOusing inter-
action. The difficulties of the non-experimental
approach, and in,particular those relating to self-
selection bias, have already been discussed; the emphasis
ownon-experimental designs does not; therefore,
reflect any lack of appreciation of the extent and
nature of the associated problems of inference.

The emphasis on non-experimental approaches does,
however, represent a judgment with respect,to the compar-
ative cost-efgectiveness of experimental and non-
experimental approaches. Experimental approaches are
characteristically.costly and difficult to administer- -
and housing experiments are no exception to this rule.
Commitments to families participating in any housing
experiment cannot be transient,and the costs of data'
collection and analysis, which represent the complete
expense for the non-experimental approach, characteris-
tically represent only a small part of the total costs
of a truly experimental design.' If there were no
conceptually adequate non-experimental approach available,
the cost difference, would not, in itself, be sufficient
reason for rejecting the.experimenta design. If there
are grourids for believing that a conceptually adequate
non-experimental approach exists, however, it is extremely
hard to justifya more elaborate °expensive recommendation.

. The 'choice between non-experimental and experimental
approaches is not the only question of strategy.. Within
the non - experimental approach itself,.there are a, set of
allernative methods for collecting and analyzing data;
and the choice among these strategies depends upon prior
judgments asrto the validity of the hypotheses themselves
and the reliability of the methods by which they are to
be investigated. These issues and their relationship to
the manner in which the non-experimental approaCh is t
implemented, are now reviewed in detail.

Ofr'
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3.1 Strategies for the Non-Experimental Investigation

In reviewing the strategies fora major-non-
experimental investigation of housing/child development
interaction, it is useful to distinguish between all
the logically possible outcomes. These outcomes can
be summarized in terms of change in the dependent varia-
bles, the influence of the indeperident variables, and the
validityatheassurriptions.underlyingthedesign.

It is useful to begin 117 considering a very general
type of design in which there are sever0l child develop-
ment--or outcome7-variables on which measurements are
made. These measurements are made on children in programs
which differ with respect to the independent variables
of interest. In analyzing the variation in the dependent
measures between programs there are two mutually exclu-
sive and collectively exhaustive possibilities:

(1) Significant variation between programs on at .

least some outcome measures

(2) No significant variation between programs on
any outcome measure.

In the last instance, since there are no detectable
differences between programs along any dimension of
child development, efforts to explain it through contrived
variation in program variables are clearly doomed. In
the second case, hindsight might suggest that some of the
outcome measures should not be investigated; to the extent
that it is possible to extend the investigation of- those
measures which show significant variation between programs

. at the expense of those which do not, this is clearly
desirable.

It has already been pointed out that if no signifi-
cant variation between programs is found on any outcome
measure, investigation of the independent variables is
not a useful exercise. If significant variation in some

12
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or all outcome measures does exist, however, it does
not follow that this variation will necessarily be _

associated with the planned variation in the selected
program variables. The programs included in the design
will vary amongst each other, not only with respect
to the independent variables selected for investigation,
but also with respect to others which cannot be completely
controlled experimentally. It is, therefore, conceivable
that the observed variation in outcome measures cannot
be effectively explained by reference to the independent
variables selected for analysis. Even when the included
variabled do appear to "explain" much of the observed
variation, this may simply reflect correlation between
included; variables and the excluded variables (suppor-
tive services, tenant management, etc.) which are the
principallsources of variation. This aspect will be
discussed in the context of the impliCit assumptions
of the design. The set of logical possibilities relating
to investigation of the influence of selected independent
variables are:

(1) Selected independent variabled "explain"
-variation.

(2) Selected independent variables fail to * -

"explain" variation

As already, discussed:the validity of resulti
obtained through a non-experimental study depends upon
the elimination of self-selection and upon the exper-
imental matching of programs upon those excluded program
variables which may affect child development. There can
never be any complete assurance that all, the relevant
program variables are adequately treated, but there
are methods of testing for the presence of self-selection.
In either event, the detection of significent variation
in outcome measures between programs, and the "explana-
tion" of a isignificant part of this variation by means
of the selected independent VariAles will be valueless
and misleading if the premises on which. causal inference
is based cannot be justified. o

13.
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These considerations have led to the recommendation
that the study be conducted in three distingdishable
phases; the scope and objectives of each of these phases
can be summarized as follows:

Phase I. The Phase I study is'essentially a
pilot study involving, a comparison of measured child
development in two program classifications, differing
with respect to the level of both environmental variables..
The objectives of the pilot include: test of signifi-
cant differences between programs, test of homogeneity of
subjects between programs and screening of outcome
measures.

Phase II. The Phase II study involves data collec-
tion and analysis in additional program classifications.
The data will be collected in one wave and analyzed
jointly with the Phase I data. The objectives of this
phase are to test the explanatory power of the indepen-
dent program variables, to test for homogeneitz, of
subjects between programs and to analyze possibly
extended outcome measures.

Phase III. The Phase III study uses the data from
Phases I and-II together with data from the same programs`
collected in a single subsequent wave. The data from
these two waves are then analyzed longitudinally. The
Phase III effort is similar in its objectives to Phase II,
but, being-longitudinal, it endows the tests withmuch
greater power of discrimination. It also provides an
opportunity to .test for inter-temporal self-selection
resulting from mobility in the subject population.

It is useful to regard thesethree phases as
steps in a sequential sampling and decision-making
exercise. The data collected at. each phase are used to
determine whether or not to continue the investigation,
and, if the answer is affirmative, these data are then
reanalyzed in the framework of the next stage. Since
nothing is thrown away, the sequential conduct of the
investigation .doesnot lead to any significant increase
in cost even if all three phases are implemented.

14
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The sequential conduct of the investigation,is of
no yalue unless rules are developed, in Advance, which
tell the investigator under what conditions the experi-
ment should be continued. These rules cannot be based,
on conventional 5% or 10% levels of significance because'
such rules ate arbitrary and beano relationship to
the objectives of the study.4'"*Thus in the first phase,
for eample, several of the programs are quite new and
the maximum length of residence is in some instances
less than two years; under th6se circumstances it is
not reasonable to expect the data. to reflect very large
gains in measured child development; yet use of a
significance test for effects at the 5% level might
lead to rejection of the (true) hypothesis that effects
exist over 50%-of the time.

To deal with this problem, a computer simulation .

of the investigation through all three phases has been
developed. This simulation, which is described in
section 3.6, has permitted the development of decision
rules (i.e., critical vAges of test statistics) by
attaching payoffs to outcmes such as finding an effect
when one exists and findi g an effect when no effect
exists. These rules form n integral part of the three
phase design.

15'
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3.2 Selectionok Sample Populations

The three phases of the non-experimental study can
be distinguished from each other in, terms of their,
inclusion of programs (Phase I vs. Phases II and III),.
All phases share a common requirement thatthe sample
populations be comparal4p across programs, in the sense 0.

that observed variation's in child development are properly
attributable to the differences between programs rather
than to the differences between the characteristics of
the children and families sampled. The methods by which
sample populations are to be selected to meet--or
attempt to meet--this requirement are now Teviewed.

,

The first consideration relatet to the need to
control for age amongst the population of subject children.

s''"' it it reasonable to hypothesize that the envir-
onmental effects of relocation will differ according
'to the developmental stage of the child, it was considered
dOirable to separAte subjects into three groups based
on the age of the child.. These groups are defined in -
terms of. age range at the time of first testing; they
are preschool (0-4), elementary school (5-12), and high
school (13-17). These age ranges were gelected with a
view to reducing variability In scores attributable to
the emotional transitions of latency:and:puberty.

,

It is useful to distingdithi. for the remainder of
this section, 4etween independent'and nuisance variables;
With respect to the independent fafaily variables-7-.SM,
race and program residencethe-design itself will require
that the populations sampled in'each program can be
broken down into specified proportions of families
belonging to each of-these'grpupd,; Subject to the
constraints which the treatment of the 'independent
variables imposes, the subjects must then be chosen to
ensure comparability along other, objective dimensions,
such a$ family structure, sex, and size of family;
these are the so-called-nuisance variables. Th&impor-
tance of the distinction betweenindependent and nuisance
va4ables.for this discussion ,is that the composition

r.

16

24



sag

o the':-Samplewith respect to the independent variables
is fixed by the design, while its composition_ with- respect
to, the nuisance variables may be anything--as long as
it is the same for each configuration of the independent
(progiam and family) variables. t With this distinction
in mind, the procedures for selecting the sample popula-
tions are now reviewed.

3.2.1 Sample Selection--Independent Variables

it There are_three basic independent classifications,
of the sample population within each program. Those
classifications are: family SES, race of family and
program residence. Each is now reviewed in turn.

Family Income

The conjectured benefits to children which result
from movement into an enriched environment are, at
least in part, assumed to result from increased contact
with peers, both in and out of school, whohave had the
benefits of higher social and economic status conferred
on them. In order to examine this effect, the sample
population must be made to include housing program
families of both low and moderate income. It is desirable
and it also appears.to be feasible, to sample, low and
moderate income families inequal proportions within

1While it is'true that from a statistical viewpoint,
it is only necessary to control for the nuisance variables
somehow, the manner in Which it is done affects the
interpretation of the results. Thus, if only large, one-
parent families are included,, the results are only gener-
alizable to other large, one-parent families. These
considerations suggest the need to insure that the families-

included are reasonable representatives of the population
of interest.

17
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the selected programs. For the purposes'of defining
these categories, it is important to maintain a consis-
tency across programs, not provided by local eligibility
criteria. Accordingly, selection of low and moderate
income definitions will reflect the heed to insure
adequacy of sample sizes in each program classification
and the,need to adjust categories to reflect regional
cost-of-living variations

Race of Family

In comparing programs' with significantly different
racial compositions, it is reasonable to suppose that
the impact of these programs will vary according to
the race of the family sampled. Thus, t1.e advantages
of the economic integration achieved through program
partidipation, may be_inhibited if'.they are masked by
racial discrimination in the.neigh8orhood or in the
schgols. Other things being equal, ft is. clearly desirable
to achieve as detailed an ethnic breakdown as possible,
but the extent to which this can be done is limited by

.

the availability of programs. For this reason,' only
'white and black families will be included, and it is
recommended that the stlbject.popu:lations be equally
divided between the two.

Programjesidence

On each of the selected sites, samples will., be
drawn from families' who are program residehts and from
families who have applied for residence, but who are
not yet residents. The app1-4cant families serve two
purposes in this design; firibaY, by comparing residents
with applicants it is possible to test for the effects
of program residence on families and children; secondly,
by comparing applicant group.s across sites, it is possible
to test for the existence of pelf-selection bias.. Both
thesepurposes require that the applicant group.on each
site should resemble the resident group 9n that site at
its times of entry. Systematic variation in the dligi-
Eirity requirements for a selected program is therefore
undesirable. . ti

18 <,

26



The effects of environmental' change, if they exist,
nodoubt take place gradually; other things being equal,
therefore, the longer the "treatment," the greater will
be the effects. To avoid confounding the influence of
length of residence with the independent program aid
neighborhood variables, it is therefore necessary to
control for length of residence in the resident samples.
This can be achieved most effectiVely by attempting to
insure experimental balance between samples drawn from
different programs; it is also desirable to introduct a
lower limit on length of.residence in order to allow some
opportunity for differentiating residents from non-
residents. Since all of the'selefted programs are less
than two years old at the time of this report, a lower
limit of eighteen months appears to be a reasonable
compromise between feasibility and longer residence.

3.2.2 Sample Selection--Nuisance Variables

. Within each of the independent variable sub-
classifications, it.is necessary to insure that the
populations are comparable with respect to the so-
called nuisance variables; failure to insure balanced
samples with respect to these variables may lead to
spurious significance in both program and family variables.

This design calls for the experimental control of
four nuisance variables. These are: family structure,
family size, sex of child, and preVious residence.

Fam*Iy,$44atpre

This is the eaphemism,for,whether or not there ate
two parents in the,,,family: Some cif. the progaiiis'under
consideration have significantly more one-.parent families
tpan twor_parentlamilres, and the problem will be to '

select a ratio between one-parent and two-parent families
which is feasible for all programs. Inspection'of the
housing program data suggests than up to 20% tf those
selected should come from one-parent families.one- parent

19
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Family- Size

It is necessary to control for family size in the
selection of samples. This is most conveniently done
by considering two categories: families with fewer

,I than three children and families with three,pr more.
children. Even though th e may be-Some birth-rorder
effects within these cate s, they should not be
large.

Sex of Child

It is probably adequate to omit sex as a nuisance
variable entirely and simply to trust randomization to ,*

insure balance between groups. As an additional caution,
a check can be run on the proportions of male and female
children in the population.

Previous Residence

If the hypotheses of environmental change are true,
it is essential that,fantilies be eXperimentally controlled
with respect to previous residence for the resident group
and current residence for the applicant grOdp.. The way
in which they are controlled must necessarily- reflect
the basic emphasis of this study, which is upon significant
environmentallchange. For these reasons, only families
from low income neighborhoods will be included; since
previous residence will be highly correlated with family
SES, elimination of families from the sample on this
criterion will probably only affect the moderate income
families to any great degree. If it proves impossible
to find adequate samples of moderate income families
satisfying the inner-city previous residence constraint,
?this constraint may have. to be relaxed. This would have
'the effect of confounding family income and previous
residence variables.

20
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-3,2. Sample Selection--Procedures
tir

,:

.

Selection of samples to meet the criteria stated,
above will be conducted on the basis of the parent
intenriew data.1 It would be_disinOnuous to assume
that no difficulties will be experienced in meeting the
fairly stringent requirements which the sample'selection
criteria impose; and it is recognized that some changes
in the recommended ratios within each category may be
necessary-after inspedtion of parent interview data.
It may be useful, however, to review a wotked,Out,
but hypothetical example of selection within a given
program. .

In this program It is assumed that there are 7$
children, all similar with respect to previous residence. "

These are distributed between categories as shown in
Table 1. By selecting samples from each cell of sizes
shown in-1 the bottom right-hand corner of the'" cell, it
is possible to get a well-balanced sampIe'of 32 children
within this age group.

In this example, there is some limiting confounding
of the independent and nuisance variables, but it is
effectively negligible as can.be seen from Table 2.

1See Parent Interview (Part I
Appendix A.
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Family Income Moderate Low

Mace of Family Black White Black White

Program Residents Yes No Yes .-14c) Yes No Yes No

. .

Two parents
.

-

3* i
4 2.

2 1 . 1

0

2

O 8

y
15

1 82
2 2 1 4

-2

One parent

..

. 3 2

'1

q

0

1

1

4-:11118 10 . l 3 29

2 8 .

2 2
1

3

2

0

.0

2- -

1

3

.

3 0 1

TOTAL ,

/5/4 1 18
'.

35
32

*Family.size

r . Table 1

HypotheticAl Eqcample of Selection
Within'a Given-BK.9gram
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Income Race Resident

Mod. I4607 Black White Yes No

Family 1 par. 7 9 9 7 6 10

struc7
ture 2 par. 9 7 , 7 4 9 10 .

Family
size

Small 9 7 8 8 , 7 . 9

Large 7 *9 8 8 '9 7

Table 2

Distributions of Hypothetical, Sample
Observations by .Selected Independent Variables
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3. Non-Experimental DesignPhase-I '(Pilot)

3.3.1 Objectives of the Pilot Study

The pilot study is designed to achieve two principal
objectives.. These are:

. N

(1) A test for the(comparability of -

populations
!

(2) A test for the existence of effects.
fr.

it

The simulation'results demonstrate that both the
test for comparability (absence of self-selection bias)
and the test for effects should be quitemeak. During
this phase,,this corresponds with, intuition; since
subsequent phaSes of the design:have greater power of
discrimination, it is only desirable to stop the inves-,
tigation at this stage if the probability of subsequent
'findings is very lbw. -Nevertheless, even with relatively
weak tests, there,appeais to be a significant chance of
terminating at the end ofthe pilot'study.'

In addition, several secondary objectives will be
realized in the pdlot study.' These include analysis of
the influence of, independent family Variables, screening
of outcome measures, propedural improvements, estimates .

of test variances for use in later sample size selection,
and the detection of problems. not anticipated in this
design. .

The objectives of the pilot study are most effectively__
-realized by contras ting programs which are polar extremes
in terms of .the independent program variables. Thus, it,
is deeirable to contrast programs which are, located in

1See Table 13. .Simulation Results.
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high.income ighborhoods and which have a high propor-
tion of mp to income residents with low-income programs
in low-income neighborhoods. At the same 'time, it is
desirable that these programs be as well matched as is
pOsible on the excluded prograM variables--or there is

ino assurance that the variations are attributable to the
kinds of environmental change on which the investigation
is focussed. Specific recommendations for Phase I program
selection are given in Volume II, Housing Program Survey.

3.3.3 Design and Analysis in Phase I

The pilot design permits the investigation of program
group differences, the influence of the independent
family variables and a check on the extent of self-
selection between programs. It is useful to review these
components Of the investigation first of all in terms of
,the analysis of variance, although other techniques of
analysis will also be employed.

Analysis of Variance

The pilot degign is essentially a 24 factorial
design. The four 2-way classifications are: program
residence, family income, race of family, and program
group; groups 'will be referred to as Group 1 (High/Moderate
Neighborhood SES, Moderate Program'SES) and Group 2
(Low Neighborhood SES, Low Program SES). Data-from
individual programs are pooled within groups. The cells
in the pilot design Shown in Table 2 are occupied by
measured levels of development of children within that
category. Table 3 can be interpreted as the design for
a single measure on children of one age grouping.

Although the pilot study can be laid out as a 24
factorial design, it will, be principally, analyzed in
three dimensions. The elimination of dimensions is dic-
tated blethe particular hypotheses of interest. They
are now dealt with in turn.
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Hypothesis 1.1: For non-residents there are no significant
'differences between program groups.

This is the test, of homogeneity or absence of
self-selection amongst the entering populations. If
there are significant differences between the poptilations
at entry, then subsequent differences between childien
in different programs-cannot be causally attributed to
the treatments.

Hypothesis 1.2. Amongst resident children there are no
significant differences between program groups.

If Hypothesis 1.1 is accepted (i.e., no self-selection),
then rejection of this second hypothesis is equivalent to
confirmatibn of the environmental change hypothesis;
since the populations are homogenous at entry and non-

- homogenous later on, the treatments must have some effect.

Hypotheses 1.3 a&b. Group 1 programs have no significant
impact on residents; Group 2 programs have no significant
-.impact on their residents.

If Hypothesis 1.1 is accepted (i.e., homogeneity of
entering populations). and Hypothesis 1.2 is rejected
(i.e., there are significant differences between treatment
groups after 18 months), then at least one of this third
pair of hypotheses will be rejected. On .the other hand,
if Hypothesis 1.1 is rejected, 1.3 will still be of
interest. It tells us that, even if treatment groups are
not comparable because of self-selection, there are
(are not) significant gains for the separate populations.
This is done by comparing, within program groups, residents
and non - residents. The difference, when age is controlled
for, is the imputed developmental, gain.

Hypothesis 1.4. Family income and race of family have no
significant effects on child Oevelopment.
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Hypothesis 1.5. Race and income variables do not interact
significantlwith program residence.

This final hypothesis goes beyond a simple test for
the main effects of. family income and race to see whether
program residence interacts significantly with the race
and income variables.

Automatic Interaction, Detection.

The basic method of analysis applied in' the pilot
design is the analysis of variance. It is recommended,
that the data be further analyzed through automatic
interaction detection applied to the independent and
nuisance variables used in this design. The.automatic
interaction detector is basically an analysis of-variance
procedure, designed to analyze the importance of inter-
actions among up to 36 variables in predicting a single
dependent-variable.1 It is.a computer program that
employs a nonsymmetrical branching process to subdivide
a given sample into a series of consecutive subgroups
in such away as to maximize at each consecutive
branching of the process, the ability to predict the
dependent variable. The technique differs from conven-
tional multiple regressions techniques in Viet linearity
and additivity assumptions are not required.

. k

The overall strategy of the,desig1 s to find which
of the several independent variables aremost important

=in "accounting for" the variation in the'Oependent
variable. For egiven sample the total'sum of squares
is partitioned in various ways until that partition is
found which maximizes the resulting between group sum of

'For a complete description of this tehnique, see
The Detection of Interaction Effects: A Rep rt on a
Computer Program for the Seleotion of Optima Combinations
of Explanatory Variables, John Sonquit and *ames N. Morgan,
Survey ResearchCentery Institute for Social Research,
University of Michigan, Monograph #35, 1964..,

.?6:
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squares. The partition is used to separate the sample
into two subgroups, each of which can then be subjected
to further treatment:

The proposed subdivision of thepilot design
variables are as follows:

4

Program Residence
18-24 months
24-30 Months
30-36 months

Program Size (units)
0-50
50 -100.

100 and over

.grogram Unit Type.
apartments
townhod4es

Program Income
(% moderate income)
75-100
50-74
25-49
0-24

Neighborhood Income
low
moderate
high-

Family Income
very low
low

co moderate
moderate-high

Family Race
white
black
other

Family Structure
1-parent
2- parent

Family Size
one child. 4

two children
-three children
four or more children

Sex of Child
male
female.

Occupation of Family Head
(Parent Interview)

Education.tevel of Parents
(Parent Interview)



One Of the interesting features of this technique
'is that the criterion for a split is one of importance
or explanatory power rather than statistical significance.
It is based on the notion that although Correlation or
association may not be sufficientto show causation,
it is necessary.. The procedure is decidedly "post hoc,'!
however, and as such is relatively useless as a means .

of testing a priori hypotheses about the relationships
obtained. The importance of a' variable as measured by
the proportion ,of variance it accounts for in the
dependent variable is itself subject to random fluctua-
tions. What turns out to be an important factor in one'
experiment maybe shadowed in further experimentation.
by some other variable.

On the other hand, the technique can be a valuable
heuristic in a research strategy that permits interaction
between hypothesis formation and data collection. The
initial conceptual scheme determines the variables that
are included in the research in the first place, but
their order of importance as suggested by the outcome
of the analysis suggestsOlypotheses.of a more precise
model than the original conceptual scheme from which
hypotheses may be deduced and then tested against
additional data.

)3.3.4 Sample Sizes in the Pilot Design
,

The size of,the samples collected in the pilot
investigation is const by the number of children
in the programS selected; in particular, the relative
scarcity of moderate income programs effectively restricts
the number of children to be included in the sample.
Since there are more applications than units, the number
of families with residence over 18 months will be the
binding constraint. By pooling programs in this category
it is possible to find an, experimentally balanced sample
of 108 children. Of these, 24 should be of high-school.
age, 36'in the lowest age group, and 92 in the inter-
mediate .group.
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.'
These children constitute only cthe;fdimth of the

total number of subjects included in the pilot study.'
Additional' balanced samples will be drawn from the
Group 1 non- resident and from. Group 2 residents and
non-residents giving a,total *sample size of 432; these
will be divided between age groups as follows: .pre-.
school - 144; elementary school - 192; high school - 96. /
It is necessary to consider the adequacy of each of these
samples independently..

The adequacy of sample sizes can only be defined
in terms of the ability of the analysis to disariminate
between alternative hypotheses; in defining what is
meant by this power of discrimination, it is necessary
to distinguish between the null hypothesis (no effects)
and the alternative hypothesis (effects). Unfortunately
these two hypotheses are not, as stated here, strictly
comparable. This null hypothesis that the effect is zero
is a point hypothesis while the alternative hypothesis,
that the effect is a non-zero, is composite in the sense
that it only restricts the hypothesized level of the
effect to a range of values. To avoid this difficulty,
it is necessary to,define the alternative as a point
hypothesis specifying precisely the size of the effects
obtained when the alternative is' specified in this way,
it is then possible to define the power to discriminate ''.
between hypotheses in terms of the probability of
accepting the alternative hypothesis when it is true.
This is called the "power" of the test.

*Withlin each age group, there is a set of observa-
tions to be made on each child; these observations are'
drawn from populations with different (and generally
unknown) means and variances, and numerical specification
of the. alternative hypotheses in each case is clearly
an arbitrary and time-consuming undertaking. To %

avoid carrying out separate calculations for each test
and each age group, it is sensible to define scale-free
alternativap which define the hypothesis in terms of
percentile i of the,standard deviation of the measure.
Inevitably there is an'arbitrary aspect to this, but it
nevertheless constitutes a viable and useful means,far
reviewing the adequacy of the sample size.
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Fbr-the'purposes.of this discussion, separate
computations were made for two alternative hypotheses:

(1) The effect is greater than or equal to
half a standard deviation of the measure
in the subject population,

(2) The effect is 'greater than or equal to
one standard deviation 9f'-the measure in
het subject population.

Testing the null hypothesis at the 5% level, the
power of the test for the levels of replication proposed
for each age group in a 23 factorial design are as -
shown in Table 4.

It is not surprising to find that the test has
only limited power when the alternative is,less than one
standard deviation away from the null.hypothesis. This
suggests that for purposes of making decisions about
how to proceed after the data from the pilot study have
been analyzed, use of a lower signif- icance level on the
null hypothesis may be indicated. This problem is
addressed in the simulation discussion of Section 3.6.

1
These alternatives represent non-trivial changes

in measured levels,of development.' For a test such as
the Wechsler which has a mean of 100 and a standard
deViation of 20, the first alternative indicates a gain
of at least ten points.
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Size of
treatment
'effect
under
alterna-
tive
hypothesis

Number of replicates per cell

6 9 12

0.5a 0.40 0.55 0.68

1.0a 0.93 0.99 1.00

Table 4

Power of 95% level -F ,Test in

4.

I

2
3
Factorial Design

1

ISee Tang, P.C.,
of variance tests with
use." Stat. Res./Mem.

"Thepower functiOn of the analysis
tables. and illustrationS of their _

2, pp. 126-149, 19,381e

43,

41
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3.3.5 Costs-and SchedUling .

The pilot design calls foratests to be administered
to 432 childrenat six locations. These ,children Will

40' be drawn from a larger population which must be surveyed
for purpose of sample selection. The'estimated costs
of the pilot investigation, including survey and test
work, data 'analysis, report preparation, -and project
administration are as follows:'

, Estimated Costs of Phase I (Pilot) Investigation

1. Direct Labor

$15,000
9,000'

'4,500

4'

Project Direction & Data Analysis
1 Senior Principal ScAntist 6mm @ $2,500
1 Principal Scientist 6mm @ 1,500
1 Clerical 6mm,@ 750

Survey and Testing Families
4324 $80 ,

(includes coordination, training;
coding, but no payment to family) 34,560

TOTAL DIRECT LABOR . $63,060'

2. Overhead at 100% of Direct Laborl 63;060

3. Travel

36 trips @ $150 average-4° 5,400
240 per diems pet program @ $25 6,000

TOTAL TRAVEL 11,400;

lOverhead charges might be significantly reduced if
interviewer salaries are.not included,ip the direct labor
base.'Policy with respect to this varies between contractors.
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4. Computer Rental

10 hours at $425

TOTAL DIRECT COST

p

$4,250

5. General. and Administrative Expense.

At 15% 'of Total D'iiect Cost:

TOTAL- COST

C

$141,770

: 21,265

$163,035

The. pilot'study can be conducted on a relatively
tight schedule if the project is well administered. The
average number of childrdn,per program is.less than 90,
and with 4 interviewers and 2 testers).this can be
completed in less than '25 working dyag. Allowing for
start-up, on- the-site training, and unforegeen circum-
stances, each program could be completed within a
period of two calendar months. Allowing a further two .

months for data analysis and report preparation, the
schedule of activities is outlined in Table 5.

The Phase I (pilot) study will require 6 months to
complete and will cost in the neighborhood, of $160,000.
The experience gained in the conduct of this study will,
together with the data themselves, provide a necessary
input for the Phase II effort.

i
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Start-up

Data Collection

4

4

Table 5'

Schedule of Activities--Phdse I (Pilot) Investigation
to
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3.4 Non-ExR,erimental Design Phase II (Cross-Sectional)

3:4.1 Objectives of the .Phase II Study`

The objectives of the second phase of the non-
.

experimental design are the "explanation" of significant
effects observed in the pilot study and the.asspmbly
of,baseline data for the third phase. 'If there are no
differences, then either the4lypothesis of environmental
change is false or the length of time elapsed since
entry into the program is insufficient for these effects

to become apparent. The existence of differences does
not, however, necessarily lead into the second.phase.
If the entering populations are not homogeneous in
the sense that thereare significant variations in the
developmental levels of childrenentering different
programs, then the observed treatment effects cannot
be causally attributed to variations in the ,character-:

istids of the sampled programs. Necessary preconditions
for the second phase investigation are the acceptance
of.Hypothesis 1.1 of the Pilot Study and the rejection
of Hypothesis 1.2. if only the first of these conditions
holds, it.may be necessary, t6 5o directly to the'longi-

tudinal investigation.

,

In stating the objectives ofthe'second phase
study, it will be assumed that the above preconditions
are satisfied; the homogeneity.of the entering popula-. :.

', ..

tions inures that the programs re comparable and the

----..,A-

A
eterogeneity of residents insures that. are

osome aitferences to "explain."' The explanation of.these
differences 4i.11 involve comparison of programs along
two dimensions!--'the income mix of the program neighbo-
hood and the income mix of the program-dtself. The
principal objectives.of the second phase study are

b, therefore: ,

... "e" .

tly Test of the hypothesis"that-the income mix
Of the neighborhood has'an effect on the

. outcome measures .

3,7
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(2) Test df the hypothesis that the-income mix
of program itself has, an effect on the,
outcome measures.

Secondary objectives of the second pheseistudy are:

(1) Analysis ,of the effect-of the independent
family - variables

1

.,
(2) Additional testing ,for self-selection amongst

program applicants.

These. objectives will be rdalized by an extension
of the pilot study to include more programs, and by
the elimination of those outcome measures will show
little change in the pilot study. Procedural changes
in the second phase should reflect the experience gained
in the first place.

,

3.4.2 Selection of Programs for,the Phase II Study
P

o

The programs required for the second phase reflect
the need to achieve contrasts between programs along
both of the dimensions of interest. The difference
-between the first and second phase studies in their
treatment of programs corresponds to a change from a
binary classifibation of programs to a fourfold classi-
fication. ThiS is shown in Table 6.

.

This in no way prevents the subsequent analysis
of data either through analysiS of 1.rariance based on a
3-way classification of neighborhood SES or, as recommended
in the Phase I study design, through use of the automatic 4

interaction detector. By classifying neighborhoods'
. 3 ways, a 3x2 design cen be developed as shown in
Table 7.
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The 3x2 design has many' features to recommend
it, particularly when .the study is viewed as, en.inves--
tigation of acculturation effects; it may, however, be
difficult to implement without the inclusion of more
programs. For this reason, the remaindet of the
discussion will focus on the'besic 2x2 program classi-

.

fication.

t4.3 Selection of Outcome Measures in Phase II

The selection of outcome measures in Phase II is
entirely dependent on the results of the pilot study.
Measures which show very little, evidence of effects can
be eliminated from the test battery, and in this way
an opportunity is provided for either extension of core
measures which do shoW some effect, or for'reductioh in
the length (and administrative cost) of the test battery.
It is tempting to suggest formal rules for thiS process
of elimination and substitution, but reflection,on the
nature of such rules suggests,that they would be very
complex 'and' ultimately a- oor 'substitute for good
judgment. It should be noted, however, that where
extended measures are introduced, it will be,llecessary
to carry out additional measurements at the+Phase I
sites. This additional cost is not:incurred if no
extensions are made. With this reservation, the costs

' of survey and measurement will be assumed to:be thesame,,,,
as in the Phase I study.

3:4.4 Design and Analysis in Phase II

The methods of anelysiOlemployedUn Phase II are
essentially the same 'as Those of the pilot study,.
Ipstvhd of a 23 factorial design, howeVer, it is now
a 2 design with two independent program clessificationS.
It is now reviewed'in the framework of the analysis of
variance.

,

'.41
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1

It is Convenient-to being by.ponsidering the :

design.as applying to a single measure on children of
one age grouping. The associated 25 factorial-layo
is shown in ,Table 8. The pilot study, although laid
out as a 2' factorial design, was principally.analyze4 -
in only three dimensions. Similar. considerations ,,lead .

to.the reduction of the second phase study to four dimen- .

lions for most of the analysis. The choice of dimensions
to be eliminated reflects the nature of the particular
hypotheses of.interest...

Hypotheses'2.1-2.2. There are no significant differences
in the development levels of non-resident children
families with respect to the program variables.'

-*This is-the,test of homogeneity or absence 'of
pelf-selection amongst the,entering population. if
the test was passed ih Phase I,' this represents a.
reconfirmation of the validity of inference in the
second phase. These tests--one for each of the program,
classifications - -are the conventional teats for.main
effects in a %24 -factorial design'.

o

Hypotheses 2.3-2.4. There are no significant differences
in the development of resident children with respect to
the program variables.

As in the pilot:study, if Hypothesis 2.1 its
.accepted (i.e., no self-selection on .the first program
variable); then rejection of 2.3 is eguiiialent to
confirmation of the hypOthesis of environmental change.

Hypotheses 2.6-2.8. Within -each of the 2'2 program -
classifications., there are significant gains in child.
developmeht. ,

xf there are;',.signifiaant'self-selectiOneffectS
disceiniblem the developmental levels of program
entrants acre compared, it will be impossible. to make

.usegilbi.pouiparigons between programs. Nevertheless,it
may still be pbssible to identify gains due to envir-,
onxnental change within each of the eight program groups.
This is'done by comparing residentiwith entrants for each
,group.

ririmmillionorm;=rer'
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Hypotheses 2.9-2.10. Family income and race have no
significant effects on child development. ,)

Both these hypotheses will be tested in the full,,
2
5 factorial design.

0

Hypotheses 2.11-2.12. Family race and income variables
do not interact significantly with length of residence..

This is the, compensatory hypothesis outlined in
the discussion of analysis in the pilot study. Signifi,
cant two -way interaction between these variables would
suggest that gains are not equally distributed between
program entrants or different income and/or racial
background. ,

4

As in the Phase I study, the analysis should not
be restricted to the analysis of variance alone.
Partitioning of independent and nuisance variables
for use with interaction detectionmethods will be used
to uncover significantinter-relationships not included
in the basic hypotheses.

3.4.5 Sample Sizes in Phase II

The size of the samples collected in. Phase IX is
constrained by the number of Children resident in the
programs selected; again the relatively, small size of
the high income programs is the binding constraint.
The pilot investigation called for a total of 108
Children to'be drawn from families resident in these
three programs. ,Since these represent,Cnly one-eighth
of the cell.in the desigh, the total sample Size will
be 864, or exactly double the size of the Phase'I 'samplev
These will be distributed aniongst age groups as follows:
pre-schoOl - 288; elementary school - 284; high, school -
192.. The adequacy of these sample sizes is now cdosidered
in terms, of their ability to discriminate between,
alternatime hypotheSes. ;

44
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Size of treat-
ment effect
under alterna-
tive hypotheses

Number of Replicates Per Cell

6i 9 12,

0.50a 0.67 0.81 0.91

1.00a 0:6 1.00 1.00

Table 9

Power of Test in 24 Factorial Design'

'1
Computed from Table of Tang, P.C., 2E. cit.
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.In. the context of the proposed 25 factorial
design, there will again be 9 replicates per cell in
the pre-school group. The power of the test of the mull
hypothesis at the 5% level is shown in Table 9 for
each level,of replication in a 24 factorial design.
This is done for two levels of the alternative hypotheses,..-

N

The Phase II design has'considerably more power
with respect to the alternative hypothesis than the
Phase I design. This reflects the increase in the
number of factors which more thin offsets the reduction
in the number of replicates.

3.4.6 Costs and Scheduling

The Phase II design requires the, administration of.
tests to 864 children. Of these, 4321children at six
,locations will already have been surveyed in the pilot
'investigation. The incremental costs of the Phase II
investigation reflect the additional survey requirements,
together with a similar budget for. project direction
and data analysis.

;

Estimated Incremental Costs of Phase II Investigation

1. Direct Labor

Project Direction and Data Analysis
. 1,Senior Principal Scientist 6mm @ $2,509 $15,000
.1 Principal Scientist' 6mm @ 1,500 9,000
1 Clerical 6mm @ 750 4,500,

Survey and Testing
432 children @ 80 34,560

(includes coordination, training,
coding, but no payment to family) sr,

ti

TOTAL DIRECT LABOR $03-,,060

,46,

I
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1

2. -Overhead at 104% of Direct, Lao

'3. Travel

3'6 trips 4 $I$.0 :average
240 per dier0":@ $2P

TOTAL TRAVEL.
4. Computer Rental

Includes re- analysis of Phase I data

5,4Q0
.6,000

20 hours .@ $425

631-060

11,400

7,020

TOTAL' DIRECT COST $147,020

5.- General and Administrative Expense'

at, 15%' of Total Direct Cost 22,053

TOTAL COST - $169,073

The estimated total cost of carrying the study through

both Phases is then:
- ,
Phase 1 $163,035

Phase; II. 169,073

TOTAL PHASE PHASE II' $332,1081

I

.

f payments to `families are included, this would,
intr1,e-as), e" the cost by. $8 ',640 for-$10 payments and' by ,1.,1
"$11-,380 tor payments.

/a7
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.

The second phase- study can be carried' out on a
schedule which is essentially the sade as that, of-the
first, ph`ase. Allowing for a period of ,,three months.
between first and second phases in which to circtilate
and review the findings, both phases c4n be completed'
within a period of 15 'months at a total cost of less
than $350,0.00, not including payment of fees-. .
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.3.5 ,gon-Experimental pesign Phase (Longitudinal),
3.5.1 -..Objectiv es ofd' the' Phase III: study.

e

The seaond.Tphase of the .nbri,experimental,'.design
diffeked -from-the first in that it enlarged the number
o hypothesee:,,whiCh could be irivestigated.. ,:.The differ-

- :..ences between, the second and..; third phases are of a
different. na.ture.: Instead_of enlargirig the design to
include more ,programs and more 'program dimensions,
th e ,thii. rd phase eXte nds the second,OVer timeime to perrit
A 'ior0, accuFate and investigation of the
findings to .date'.' There,,are two ,principal reasons why
the, longitudinal _inVestigation. of Phase.= can lead
tO..,rituch'Ariore. ocinVinping findings.- The first relates
td, :t:11.. within cell Varlance..of the 'design. The second
.concerns, the; length of. time.. over which treatment effects

.are: .Conjecture,d. 'to...take place.. . Those are ,now reviewed
-

1,

-cross ;sebtiotial- analyses of both the first
414-2Se"cond,phaeb,s..,Of the sdesign, the within cell

,correspond .tO: the "variances across the. - . .pdpulatiok interest.. Thus,.. .a simplified model,
scores of ...ieSident 'sfk.!-Y.ear Olds are contrasted

ya.44'tfre.'.scores..6.f:,..rion4reeident _six-year olds. In the
longi:tudinal.'deeign,-liowever, effects are estimated
by ,COrntiaring:.ox -6.: gaind:.,4-7riatohed groups of six-year
olds oVer, a,-..!epeCified:-..peribdsof _time-, and the within
cell, :warianes : are,the: t,es t-re test variances rather than

.the.,PdpUlatiori "variances'. , This reduction in within-
perniits; a considerable increase in .

the powe :tests in the basic analysis of
variance des'ign ;. :

- --

ti

,.The s'ec*ond Jadyantage. of. the longitudinal design..
defiends tipon_jiidgmental..rather than statistical cons.i-
derails:fins. The programs .included in the second phase

-.-- of 'the. study are oofiparatively new, and few of the , ',,
better, prograins being' more than three years old. -This

-. --. -7 - . ' :.,.

r
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. -: :....!
. -...Z.- . .> -raises the, question of whether or not 15.r316 _months- is. .

at-Spfficierit',Iength of time to allow for .discernibld
. -, effects on Chi.idtdh_ to take place: If "it...- is,--ziat felt t e

to be long. enough, and it,f the second *Phase study pr.ovtdes*.
only limited -support fory the hypothesis of enviromental
effects, "then the ongieddinal study beeomee critical ,. , .to the success of the non..experitental investigation. .2 . -.
If, on''-the other hand, the second .phase prclv4Ide*S. Cori-,
siderable 'support- -for- the-basic hypotheses; =the corro-
borative aepects of the longitUdinal"'Study -are-..Oi- .. .,considerable value. -, , ,

.
;'

* ....-, ' e. ts ;'_,
-4. 't a a .

The objectives. of the longitudinal stifdY. can se- .. .
..

stated in terms' of the reinforcing or corr9boiative
value of the -analysis_ it permits. It. also brings, with:,
it certain problems., **Sudh Ai, attrition; ,which ,are.:: notl :. ,present in the gross-seCtional ,desighs. ,These are. ,dealt with in the,..sections that follow..i. ..

. :
-' - . . k 0 '' 1.. * II

e *: °
* .

, , .,6.. . . 4

O3.5.2 Design and Analysis 'in Phas.e
- s . . .

! -, . r; - .., , ..
, ,! _ .The-,basic-rnethod 7 pf,.ana.lySis'. 4/340 in the_ third 4,hase of the' non=experimclfal ,_design remains the,..,,... e : -

analysis of ,yaciarIce. This-. is :a -I:4;444 :tpi,,compaii0Ons : -.-
'-`bf ,residents in different trograr0' wp;y- have kbpen ",.,.., . . - p . .exposed to the tA,,e,4inent pf,_ ,inteig-St,:kor- a*:'4milat -

,_: ."., e

-length of: time. Comparisons` areZtiade" 1:4n-`the basi,b. of ,.. --
riieasurect, gaihs Oer..the period interver4ng bptWeen, .. ...
the ljhate'. II measurements anil,,a. sedcind waVe.b.f neaStre,a -

tents,. -(Ptlase III) . - There are, 44' will _tiecome. appArent," _

Trotilemi iiii-',Con'trolliirg for the 'fiuMberr*,0f4 observations
-.in :eactli dell,i because of mobility in the _ subjedt popula- :- .tIons. Thee problems_-wil% be sdeferrad--rnomeniarily, in , . e

. _

.--:- -or-der, -to .eXpl,cre, tii,9 effects Og, -cOntrolling for---.4:::ndiiii-
''''-i- 441.41£feeoii4s'in ajwo7wave longitud4,.,,nal- sudyi ..,_. .. .

0

. 1 . .
.- - ,;a+.- ' . . ''. : . ...- .....- --t ;-;;I:-.-:' : ' ,_ i a

, 4 .,'.' .....

homogeneity
dross - sectional -'s lilies; . the basic. best'

for homogeneity in the entering' populations is *0:quiVa-
:lerit-- 03 -.Ctest that the "chi3:dren and 'families;*of prog,ram
o-..- .- .,

.... ..-..-- . .,. ., .. , 0- -,.,, .

.o

-
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'applicants axe all drat4n from' the...barge population,
-> . - rega,rdles4 of the prOgi'ara to itirch -the family has

Applited. Gains- ,aTe _then estimated. implicitly as' the.
-diffeiefices betWeep the ineasured development of resi-
dents and 'nbn7residentg when 'all other variables, have
been corItiolleci-foD:

,

. .

Vaintaiffillig---the -Text -th-of-res iFfehce variable
1--4 ,.... .. doxistant,,4 and a-setuiing the variance in'. scores to" be
.- .._ ,. equal., for both populations, it is Rossible to ... ,

.

Compare t4e within cell_*,vattiande of the. cross-sectional. .....,_
' . - -atici,4;Iongitualfial .designs.. Let,.,yik : denote the

-. . , ; rrieaduted,--dey4opment of the kth child in the ith --,
'-time period (age is "controlled: for) . Assume two time _;:...' ,perids (i4:1) ;: let the (common) population variance,

... , withinthim i.ach time period be denoted by a4 and, let, ......

the test-retest correlation coefficient' be ,clenoted by14.' -1
. . 4. :. p . Now. t9tcpare the yariances of gains estimated' by,.

(.1-) -diffeX-encee in' measured development betweefi the . ..,
danie-i..ndividUal at 'diftei.ent-.times I. and (2) Of f eienP.e4-:
in measured .deyelopitent .betWeen different indiviguals '. ,'

, ; at dic-ferefit' points : in time: , .' -. :, :,-;. ... . .: N
1. '

2.
, .. .,

}, A

a
-,.,

''( = 2a2 (1-p) ..
`!.

i ti-,, = 202

'

-

..-

0- fihe7 ratio Of ."theee two, (1-p) , gives the, rela47g,
efficigriCi of the two . estimates of the 'Cell.

. for_ a teet-retest correlation of +0.8k- ;

*fariance. reduced by 80% and the standard)leyik0011_,-::.^-,..,,,.
, by 'almost This drainatically ificreasee,

of the: test with respect to alternatives. 44specified. -,44,;_.
,terms Ot:top,tziation standard

I.
- .As ::the. length, of time 'between 'separate' survey.'_Wavee--.

increases,, the...COrrelation between _test ,And "rOtegt.,*4.11
characteristically decline ana 'in; this Tway
130' eiaine-loss efficiency. ,;



'

.more powerful influence working in the other direction,'
since it is re,asonable to suppose-that the effects of
environmental change will be greater over a longer time

'Since the effects; if there are any, will
prObably increase more ' consistently than .the teat-
retest .correlation will decline, the net effect of these
two influences. will fall, other things' being .equal, on
the-side- of a longer run study .

_,_
Unfortunately, things are -n'ot ,entirely equal

two reasons.. In' the first place,; "gains"' can -,6nly be - _
.estimated if the measurements_measurements_ 6n individuals are carried
out on the same scale- or if ay-oil-am:54111g- tests ,are used

cOnsolidate broader. age ranges. If -tests
are' not -available Tor' all _dimensions. of interest,. and.,..
If'. the limits' of applicability are exceeded, then ..programs
cart, .only be _compared on the -basis: of rani
matched groups indifferent prograMs. WWhat. remains
s essentially- a, c .s:Ody,. which cannot

done .for several years until the chgsfren get
'These considerations strongly suggest that. the second. ,
waVe.'shoiad, be carried out ..

. ,

. . ". irs .wave. _

.

' . ' ,
- . .

, . , , . 4 .

. . The second constraint on the, .length of time between
si*--yey.-14,a:VP-q is the problem of. attrition. Attrition
:interferes.. with the design and .analysis. in two. ways:.
'one: -of ,thele, problems is preent, althoOgh heavily
".concealed,. in the cross-sectional design, and bcith
;are present in the longitudinal. design. -. ': .'

-
The first difficulty created' by attrition is the

ob:leirk of self-selection over time. If' child develop-
ent,iS.,,,Correlated with mobility- -with the. more (or

adVkriCed children, being, more-, (or leSs) likely
either out of "(0,r_ into) . the programs then, ,

there IS a bias in estimate,s,,of gains based on comparison
reSidents:,and non -resiclents. .This:a.S. a source of

bias present'. in both. the ',cross- sectional and longitudinal
:designs. . The second difficulty, .is created even. if mobility

..
;designs., . .

J.S. completely- uncorielated with the: Outcome measures,
..A .6



becauie attrition will .lead to:smaller end more un-
balanced samples, with.:coneequent loss of power to
discriminate. This is a problem which belongs only
to the longitudinal design.

The second-problem is.more.serious and can be
compared exactly to the problet of family self-
assignment to programs. Where families entering
.different programs differ with respect .to variables

_ important to child development, it is' not possible to
attribute observed differences to the effects of the
program. Similarly, when the familries which exit
programs.are not comparable across programs, it may
not,be possible to attribute differences in the out-
come variables to the effect of the program working
itself out over time; rather, it may simply reflect
high turnover amongst a non-random subset of the
sample.

This is a potential problem in, the cross-sectional,
as well as in the longitudinal.designt Since gains
are estimated by comparing residents with non-residents,
self-selection across time may undermine cross-sectional
inference. In the longitudinal design, although the
intervening time period is longer and the potential
self-seleAtion problem is correspondingly more serious,
there is a simple and direct means of testing for the
presence of self-selective effects. This method provides
a method of validating the findings of both longitudinal
and. cross-sectional analyses.

It is.useful to begin by considering the baseline,
data provided by the Phase II investigation as divided
into two groups--residents and non-residents. At the
time of the second wave ofmeasurements, the original
resident sample will consist of families who are still

,resident and families who have moved. Reanalysis of
ithe baseline data with mobility introduced as a binary
!factor can then serve as a test of inter-temporal
`self-selection. If significant differences in the rTh

,.development levels of those who moved .vs. those who
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remained are found, tys\will have the effect of com-
promising the findings.of the,study. If they are nbt
found, this will serve' to validate the findings of ,all
three phases of the experiment. This exercise,'which.
requires,no further measurements to be undertaken,
is therefore recommended whether or not the full Phase
III design is implemented.

The non-resident group will itself have a pattern-
of mobility, and this is a more complicated problem
in some respects. Program applicants included in the
baSeline (Phase II) survey may either, by the time of
the second wave, have entered the program, have not
entered the program and remained in their original
location, or have not entered the program, b.it moved
elsewhere (including possibly another housing program).
In each of these cases, the role of, the base1ine
applicant group in providing necessary contrasts
requires special treatment. The alternatilie approaches,
to this problem are now reviewed.

It should be remembered that the principal objective
of the Phase III design is:. to compare gains, itchild-_
development across prograMs. In the Phaie II 'analysis,
the role of the applicant' group was twofold:- ,(1) to
provide a test of homogeteity in the entering populations]
and (2) to provide a means for estimating'gainsdn.a
program by program basiS if the test offhomogeneity
is rejected. Since the PhaSe III design ,should not. -be
implemented if the test fo homogeneity is rejected,'
and since the PhaserIIi design contributes:no nev,
insights into the questicin of homogeneity amotgSt
entrants, it is not.clear,why.further mea'surements_on
applicants should be undertaken. Those applicants who,
do enter the program in the intervening period mill
differ from the original resident group with respect,. .1

to length of residence, and therefore the two groups
cannot be pooled in any conlienienway. It is therefore,
sensible to eliminate the original non-resident group
from the second survey wave. '1

54

.62
..



** '

..

,

7.The,effect -of the egminatiOn, of the non-resident
,'group-from-ihe .fOrigitudinal :design is. to limit, the
.hyPOthses of 3,:nterest,, tO.guestioni ,of relative gains
in different housing .envaroruttents., -.at rs-mo longer
possible,. therefo.rgt. to Irtakq'T,114"-gute*ts with respect
to absolute gains, in the -s,ense of a .comparison between
the development of children in a, given hoUsing
progranpikith What, they would .have %13'een-if the kaipily,,
had nptentered the -program. .To it,Would.be
.:necpSsary to resurvey: all applicants.,, whether or not
they ntoved,'-in the interim per3.od,,.NOt only-would this
;be an extremely costly and ,doubtful 'undertaking., but
-it, 4.6-_also .not clear why be` ter; housing
opportunities in certain,metropoiitat markets should
be epfl Cted in reductions in the estimated'impact
of good °using programs. Nor can. this be avoided by

:retestin only those -aliplicane families' who fail to
move, si ce this merely introduces a .further element
'of ;self- election. 0-.... t.,

t
'4..4' .

t

. ' ' A

To',surcunarize. the baSic strategy of ,the Phase
design. terms of the collection data' it is'us6fUl

% ;.:tO.-,ideritify three defintnil choices:
44,

'(1) The 'Phase III design involves" a 'Sect:x:1cl
wave survey of the Phase 11 ,PrOgrains..

(2)" TThe second wave 'shculd. be carried out. .-
2-3 years . of the fiist.way'e

t
. 4,1

.L.second wave should only include .

original program residents.
,

'

.11

A A

V
'

A s . t i ,
,I '1 CC,*..t..:.

, . 'ee beSic types of analysis should be carried ..,

..

Out- in th4..third..phase of this study. There-'are ieviettO-. ...... . ..
in turn;.::.-,,--- l' !';_:...1 '

' hypothesis '3'4.- there-- alr''significant differences
;.in baseline levels of deVeropritent;_between'children of
the",btiginal resident group 'who- remaln,.inIthe prOrairt
agd- dhildren who ard.'hO"- longer- in the Ipiograd.



pf

t4

4 a

%.- deign permits ,a test for this main effect in the.
framework_ofLa, 2, factorial design. -Classification
"ofJamilicep according to mobility is done on%the,pasis
:of data collected on thelsecona wave. The unbalanced
nature the design makes the test statistics somewhat
mbre.complicated, , ,

;
T

-,,
. .

iHypotheses 1.2-3.3. There are differences n mean '

development gains.along the dimensions of neighborhood'
-income and program income. ..'. .'..-', ,' 4--

.

The'tests will'be conducted within,the analysis
ofVariance frameWork on the, original resident ,group:
only, The deperident variable allall cases 4p the

"Mea'sured gain over the period. These are the` tests'
of the basic-environmentil'hypotheses.., . 1-'-

.-
.

. :-.: ,-.
. .

,

-,. .

. . .

Hypotheses 3.4-3.5. There
.

are differencesari the mean
gains for families of different race and income. ,-

4
. ,, , ,

'
. .

.

'..These again are, conventional tests of, the-140adt
..of famiIY_variabIes, but this ptime they test for:gains .:.
rather.than absolute levels. Thd compeppatory'hypothesep.
whichhCwere,originally investigated 'through, twpe-wad
interactions betweenmily varlab/es and,leiyjth_or '

tresidence,are riot tested jas(main.effects.',.,ami4, T
income will be'defineilas thg-faiiiili!44110me,atthe
time of entry tothe-prOgrat:;"- ..:-:',-

This test invOlves reanalysis of the Phase-II data
, on two-,yeae residents. Substitution of "moved" vs,.

"not moved for program residents in the Vhase II



3.5.3 Semple Sizes in Phase
f

Tfie.-size of -the pbpulatfoils%sainpled in tfiaSe. III
of ,p2k design is, essentially determn.ng4 , the. Phase ii
degign.--Gliten that only residents. :testeiVin';

deter min

the final phase, the. number. of:children to be sampled. ;....
iq given by the size 'ot the briginal 'resident group
less, losses, from the original :resident "group. This
would ;place the maximum sample S'ize' the final
at '43'2 children, distributed as folloWit

phase

192; elementary school - 25,6;.; and high School--
The actual number will be signifi;bantly: less by "*.

";reason of attrition:
0 :Y

.-: . '' , , )' 4' ' '. : :., ,, ,
., , --, - ... .- ,-;

Vile power of the tests of, nt11-i''effectS within the
factorial design is shown in' Table Lb fereach

level' of rePlication and aSstuni. zero attrition. >

,Alternative ,hypotheses, are; age* stated irt terms of
-the pOpulatidn. varinte, 'but the power; refleCts the

'within pep. variance ,of%gAins.., ,eguak 'to. (1-p)
timeg, the pOpulation."vati4nce;/ where.;,' ,p',:. ,denotes the
test-retest -corkelation:.Coeffi'cient,.. ,`'ThiS, is assumed
-to' be :0:25, for the .PUrPo :of power-

the inevitable lack itik, baWice4n"the.-deSign when--- . - ,.,inobility..has taken 'its to; ll may .t'ed'Ace. the,power of
. .

v' '2 f..li eseteStp 'o..sCgrO degiee... teverthelOpS;- it ',is good
7, to;i.see-7t,tia,t these tests, have.s.rerYhigh:;poWt,r to :,.

. di.srriminate between tlie,,ntill.,end 'alternative hypOtheses..
*- '.,,

'Costs ,.and:Scheduling.

' '

. .-.

.., ..' The tip,41 :101.4se. ok2the.--:''dedign *res'entbles the_,
;and ,seconsA iihages fin ,the; sense that the, .number of target
-chi4dren''temaini the saint, alltibligh mobility grid the .

:,,,. ,previcius-samp,14 selection will. reduce, the . total 'number
.. ok ri families:'tb be surveyed. The...filial! phase does require

mote sites 'to be visited; * since all the Phase I and. II .
Progr_aitg.' ate:- indlud'ed.; f 1-,'.'?' ,' . '' * ° ' '* '''' '

..
, . ,, , . ,- ,

, . . . 4 ... . ;
. -., .

, .
... .

fi

4

1



:of ire itaii.4irt:
-efteot -;

n.

,Number o f 4FteKi..cate 9'. per eel]:
.....-, . I

0.911fl'..25 .. --: 6.7,
- _

. .0:: 83

t . 5-, .. 0.99- '1.:00 1.4)0

-

4 I

'
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'Estimated Incremental Costs of Phase III Investigation

(1972 dollars)
. ,

I. 'Direct Tabor

Project Diree4ion and Data Analysis
1 Senior Principgl Scientist 6 mm @ $2,50 $13,000.
1-Principal Scientist 6 mm @ 1,500 9,000

2 I gle'rical ' 6 Mml' 750 4,500 vi t . i
. ' -.,

SurVey and. Testing
/

300 childken @ $80'
. 24,000 .

..(includes coordination, training, coding 0

but,o paymeht*to family)

TOTAL DIRECT LABOR

2., Overhead 100% oiDirect'faborg

3. Travel

72,1trips @ %150 average
.360 per,' diems @.$25

. .

General and AdMinistraXive Expense

.-TOTALI"TRAVEL

,,Compute =Rental
,

.

-,. TOTAL, DIRECT:'COST,

.$10,800
9,000

115%: of Total' Direqt Coat '

TOTAL -COST
,

$ 19,800

9,500

$52',000

52,000

$133,300

20,095

1No adjgstment hgs.been niade ,Eat the elimination of
.thecibbrtparen4-4,nterw..ewi' ,This' w111 be 'somewhat offset

th&intreased-percenta4e'oecoOrdina4on time as fewer"-bhildren_arp,indluded on mote sites.
,

$153,395

tt



The. estimated cost of carrying,the study through
all three phases is then:

PhaseI $163035
,

Phase II 169,073
.

Phase III 153,395'

+Total - $485,503'

ThesecOnd phase study can be carried out within a
six-month period., It 'shOUld be initiated within 2
and'2 1/2.years of the Phase II data collectiOn effort.

*eV '1-,
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3.6. Simulation of the Non-ExperimentalDes4

In presenting the non-experimental. design. described-
. in this section, attention was given .to the 'poisible-

'presence of self-selection biases and to the need or
a, sequential investigation which, could 'be terminated,-:%
if intermediate results prove disappointing: Tlyese are
'worthy sentiments, but they are of little yalue as
long, as the effect of self- selection 'bias :rethaint,

' obscure and as long as no well-defiried rules ,exist%for
discontinuing Or redirecting the investigaticih on the
basis of .data collected during the first and second
phases. To meet these needs, cothputer' simUlations of
the entire design have been performed, and the results'
of these simulation runs have beeh used to deterMine
both the robustness of the design with respect :to:
potential imRprities and. the 'rules' for ,the :conduct
of the 'three -p bAse investigation.' The ,simu=lation
described here provides 'mt. only important 'insights
into the operation of the design, but as a by-product
working computer programs for the analysis. of _the -real
data as it becomes ,

The remainder of this section is devated':t6 a
description of the way_in..-which simulated dat4 are
generated and analyzed, together Witk(the results of ..
the analysis. In the discdtsion of the ,generatiOn
of simulated data, emphasis: is;: aCed,Upon the 'methtds
used to simulate .environmentaleffects selt.7sel.ectiOk,
biases both between programs' and,aCrOts XA 01,0

, -
discussion of analysis,_ eiriphatig) it placed upon the
(positive) payofog, finding environmental 'effects when
they 'really exist. and (negative) payoffs of finding-.
effects when none'exist., These payoffs,- together
the estimated cost .Of .each plas9f the investigation,
permit. optimization off 'tile:;desi4n,witn respect to- the
critical values of the :test' 'statistics . These values .
provide the rules fOt the conduct- of the investigation;
they constitute an:integral: Part of the .design proposed.

r
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aMtaatiOn.Deii4il:
.:,.".'.;i 4 ''''' :.

'':.;!**1*J;ttek;;;:::::::::1:1718'is.
assigned

'

'...rs- liot._ each
1; inve-t19'43,911

c°rq 'vtwe01

''''''to .combinations
7desin._.,19.

i4;149t4.9
b-:----,

. t,'aified-46
relPf14?-=4119

-a Il'IRCI fgiatdrs wi 3-:. ,-t7-4aie-
.1.*11- .11:19' rOs.44,ri.tarl

'.P44X.'*-:-4.1.e'ffer.endesbe

117.Duito.-bions
Csit--''--

"tipn-'tyPe
I-

attr'ibut'able
-ecW.or.-

..-

.1-11e,

to, sYetetatic:,_
.ta -the,,,, ' e-(enVir4Mental

tween enter3-Pg.

, .--

4.

., 10-pulns:(.-qe1:-f-rs0-. y..
saOres,eredrawn .originally,. from a. normal population

p.c.20418irilill.

ec
type I). or -.,

107:thmean,l-Wand': standard deviatIOn',
-,::,:::-.. ::---;',..-- ' ' -.':
- . ---.- .... -- ..- ........: - .. :.. ,:

,-- a.irtigiatiOn-..of.' Envirdhmerital-Impaot

..:
inViiPnentel impact- is characterized

,-::in.*tbetimari'ecores Of residente:vs..hon-r-residents- . - - -, . ,. .

a:-itribUtabie to program char'abteristice. In.:the .drdse-
, __. . . ,. .

septiOhel phases of the investigation,', achieved. ..
.

14y,eimp-ly adding an effect.egual to .25% of _the pitipula7 .._
. ,.

,,tiOn-standard deviati3On-to the scoresof- residents in -
''-:_i-'eelected program classification. In' thO.IonOludinel,, .. , -- -

....

Phase, environmental effects are slightly "more cpthpli/,
cated, involving modification of the peen of-th*dis-:,, .:

tributipn from which the. second wave of-!obe:ervations. ',

is made, .The subjecti' second wave scare-ithen'reflecte .,

bbth his firstyave.iaote, the environme#41:effecof;
.1:11* program', And a random'element. ,v ,

1

Simulation of Self-Selection Type'I (Inter - program)-

Inter-program self - selection is simulated7lit
same fashion as environientel effects t' except that
the changes are applied" to residents_and non-residents ,

)alikes j The tests for self-selection tl-pe,I."ake,ePplied
.

1 4 :
Twelve uniformly distributedrehdP.numbers are%

7 4. 'stimille4;741dh etandardized, thissum approitimates the
normal distribution with zero'llfean and unit variance.

4,4 ,

0



r

within the first and second phase's of.the investigation,
and both involve analySis of the nori-reWei* scores:1""

,
.

; - ..% ,:!

Simulation of Self-Selection Type II (Intei,::tempbial) ,- ,

-:
...

, -

N

This is the most complicated .aspeot.:Of..th:e
simulation experiment. Subjects' probability
moving in a two-year interVal.is,correlated
score. Thus the average prdbwiiiity-of.plovinejiig
modified either upwards or downwards acco;dingto:,
the subjects' developmental By ;simulating,:
mobility in this way, the teitfifOrseli-Selection
of the second kind involveS analy.is of variance in
a 24. factorial design with-une4gal'oell: frequencies.

3.6.2 Analysis of Simulation-tki,etimefits,

The basic outputs of f-th
test statistics. These.statistics)4111.Vary,acbordirig:
to the .assumptions made enirirorimetif:art
and.no self-selection type I and 116 _envli-OtOeri411::".
impact) and to some extent randbritlY,... :The,
which are generated'in each run of Oe:41.04144,-0:4:
all tests for main effects on prograin variables:

.residence; tests of family income_end'rade,Vatial-51;eA,
are not generated. The test.statisticd gerieriteCfare;
as follows:

Phase I:

Phase II:

Phase III:

F
11

-. Test of Self-Seledtian'Ayp:I-.,.

F' --t:Test:ok:Epvironmental Impa6t:.
.

-

. .

F Envii:iimentar-/OpaC

- Te'St;cif Self- Selection Type II

,---Te-St- of EriViiOnmerrtai:Impadt

.,
' ,
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For each 1eue.1:.,cf;repUtatx6n 1,2);;_!there

,..,. --f.:..0
e.nva.ronm" et- a..,.,impact,elfe1ection y0 .f-ar4S4l1C0onOpeir, each

7:V4:flab. -Tfie test
forl7each of

'4
7 2P '4

.11)r ii(41V.eiY 44. OE :10.44 G41 values corresponding
test simulation will lead

AfAa'rice:o'f, sOite,,Of,the:iiitbticeses and rejection of
other For aset og-',;SiMUlation runs, it is possible,
to,estiinate the probability .(percentage of- the time)
th'at "a Partid..tiler; hypothesis will be accepted or

tike,- in the case where there are no ,envir-., nmerital self-selection of both kinds is
present ib -"utoOld be possible with 100 or 50.O simulation
Unk- tt..,.estImate the. probability of concluding tliatv

effects were present but there was no
-7- Self-selection, these probabilities will 'vary ,with the

-',.-:';' -::Orkticail, values of the test. statistics.
"- .

'w--- , -,.
The simulation experiment .now provides us with an

instrument for the selection of 'critical value's for this
e.,xperiteht. Tests carried Out et the 5% level ,tend, .
as was demonstrated in the discussion of sample sizes
in Phase I, ,to be extrPertiely- Conservative. Although the,.. null hypothesis is seldom rejected when true, it is ,

frequently accepted' when it is falte, The danger Vihidh
this creates is lhat.of Concluding' ttiet no environmental
effect S exist on the basis of a test: which rejects the
hypothesis of effects' 40% of' the time, even Whet they .

i exist. To avoid this prablem, and to take acivant4ge
of th'e sequential ,n'atu;.e of the investigation pr.oposed,
the simulation ha s. been tithed to .generate rules for the ,
;conduct of the investrigetion.

A.
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3.6.2.1 Rules and Payoffs. iii the THY4d.kPhase.Stpdy

. r

It is reasonable to-assume thatthe -Government4d
sponsorship of this investigation rWects an interest
in finding out whether .or not envirOtkental change h4s
an effect on- child deViopment. II tiLe investlgation
concludes that an effect exists; _then the COvernment-
may initiate. programs or policy to take advantage of
this knowledge; If environmental change does, in 'fact,
have an effect; these programs Will be successful;
if environmental change has no effect,4coft-iagions
were false) the program will fail. In the first case
positive net benefits will be realized; in the second
case, money will be wasted. The investigation rday,,
of course, conclude that no effects exist "in which case t
no new programs will 'be -initiated; under these cii-cum-
stances, and regardless of whether or not effects really.
exist, 'there will be no benefits and no costs,. Thege
payoffs are summarized in Table 11. In this table, :"
B denotes the benefits of: programs degigned to .take.
advantage of environmental change effects, and- C denotes
their cost. It is 'reasonable, to assume that B-C is
positive.

.

It is now posgAble to express the expected value
of the three-phase investigation in terms of these
payoffs, and expected cost of conducting the study (10.
Denoting thi Elected value by'V, we:have

A

V =1(B-C) Prob°(Effect found and no effect exists)

-C Prob (Effect found and no effect exists)
- .

:

. ,..,.

:,. ... .

We noitdefi* what.is meint'by,. 'findin4 an,q,t0c!!.
in terms ,of the tegOtati.#10.-. ,Dncitin0.7.ith agter.iais
the criti,eal.valties' Ofthe't4gt'gtatAstics, an gf.fect,-:
'is gaid.--to be found if.all the fc410Fiyinetlilkities..
are%satisfied: 'Y'% " :'..'''.: --(

.
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Phase. F11g:1
'4H

IF >F
.. 1 .. 12 12

)-

'Phase II' F <F *21, 21
{

.'o ..?
c,

,::-*/

. ,PhaSe III
.. /

.

F22,,,1.,

F <F
31- 31

*
F32'32
1

No:self-selection type I

Effect exists

No,self-selection type

Effect exists

No self-selectioh t

Effect exists

e II

If any one of these inequalities is not satisfied, the
investigation should.be terminated; clearly there is -no
benefit to be achieved by continuing and a further
phase of the investigation will only cost,mor,e money.

The rules of the investigation Are now defined
,

except for the choice of criti ?al values for the
test statistics. This choice is now"Terformed by
finding those critical values which maximize V. 'In
carrying out,this maximization, all eight possible
combinations of effect and self-selection were.assumed
to be equally likely to obtaih. The expected cdsts
of the investigation itself (K) is computed as simply
the'cost of each phase. times the probability of under-
taking that phase'.

4
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3.6.2.2 Optimization Results

Separate optimization runs for 6, 9, and 12
replicates, have been performed; thesecorrespond
respectively to the designed levels of_replication
for high-school, pre-school, and elementary school
subjects. in each case, the benefits of finding an
effect when one exists were assumed to be$20"
million. The costs required to .realize these benefits
were assumed to be $10 million. At some Additional
expense, kt would be possible to investigate the
sensitivity of the results to alternative benefit
and cost assumptions. As,Already mentioned, eight
alternative combinations of effects and self-
selection types, all assumed equally likely, were
used to generate simulated tests statistics. In
only 12.5% of the runs, therefore, were effects.
I:fresent without any form of impurity. In view of-'
this, the,results'are extremely encouraing.

It is useful to consider the results as
providing two kinds of informatiOn. In the first
place, for each level of replication, optimal
values of the test statistics in each phase are
found. These Are presented in Table 12'. In the
second place,. for each level of replication, the
power of the investigation to discriminate between
alternative hypotheses and its probability of termina-
ting at each phase are found. Those results are
presented in Table 13.

It is interesting to note several aspects of
these findings. In the first place, it is never
proper.to terminate the investigation for absence
of effect in the first two phases of the study. .

This reflects the added power of discrimination which
the longitudinal design. provides. It is, however,
possible to terminate the design because of self-
selection effects. As the number of replicates
increases, the critical values also increase; since

68
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this is true even for the self-selection .efect, the.
power if the longitudinal phase mu1st.b04140 sertSitive
to sample size. -.

.!-.
. ,

The second way Of looking at these reel:ate. inVol-ves. , --
the probabilities that the experiment will'4ip;1,gny,
effect given that one exists vs the probability that,

an effect when one ,does not exist. These .
probabilities together Summarize the powerl.cd the design
in the 'expected presence of self,--selection bias of'bdtli kinds, to discriininate between the primary hypptheseS.:

.

results, together with the probabilities of stopping
at,ea.h are presented in Table 13.
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CHAPTER FOUR.
,, .

EXPERIMENTAL DESIGNS FOR HOUSING PROGRAM IMPACT.

,

The norieXpqrimental investigation. proposed in
Section 3 is vulnerable to impurities, of two,kind)in-.
the firSt place there is the danger of, selfl-selection
or self-assignment of subjecti both between4prograWs
and across_time;' in the second place there .is the danger .

that the.variables which characterize the housing
treatments are not adequately controlled. If either or
both of these impurities are,present, significant treat-
ment effects may reflebt either differences between the
subject populations, or the omission of influential
variables. In either case, the value of the investi-
gation is severely compromised. Awareness of these
pitfalls has prompted the investigation of truly
experimental approaches to the design of this study.

In attempting to meet the requirements of an ideal
.experiment..in tie ,Context of this study, certain

9
difficulties. arise immediately. In the first place,
the random assignment of subjects to housing treatments

Ut requiregostmajqr cpmmittment of funds, however it is
to be"accomplighed, On practical grounds alone,, it is
not reasonable to expect that short-term undertakings
to subgidize families Iivkhg.in selected housing environments
will be effective. I the second place, the housing,
treatments themselves, can never provide, the pure contrasts
of the labdratofy, ince the controlled variation. of
the variables of interest can never be entirely indepen-
dent of uncontrolled variation in others, such as schools,
health care, ioCal u employment, ,and so on. ,Two experi-
mental approaches to his investigation have been
explored. Each of there approaches goes.some way. toward
the removal of.One--but not botb of these difficulties.

The first alternative to be considered has signi-
ficant-a4vantages'in.terms of ddst, but provides only
limited insight into the.dimensians of environmental )

impact. This is the housing allowance experiment which
the U.S. Department of Housing and Urban Development is
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. proposing to implement. incremental cost of piggy
baCking.fin to ;this experiment is, quite small, but
because ,of,. the way in which the project is designed,
itb' value somewhat periPheral to this:. 'study.. The ,
World alternative~, Which .A.s -the.plast ,powerftil.; fiesign
of all "-those propOsed! is also by fir . the most' expensive.'.,
The real,way, to achielle both planned' combinations
Of housing conditions, and randOm assignment of. subjects
is to build the prbgraMe- and .to manage admissions. .

.By, selecting locations, to remove unintended local:-
variations in unempl:oyment. schoOl. quatity.t supportive
tOrVicee- .and so on,. it will be .pbssible to achieve

purer, contrasts 'betWeen .pgpgratas than is_ possible
With` existing fadilities. Siippeft- from :7agenaies
interested' in other .dimensions of' environmental impact
may 'defray some of- the _costs 'Of. this approa6h, but :it
will .never be cheap.

Thege .experimetal approaches, are seen as backups
td' the three phase. non -- experimental investigation,
-outlined in the' pr.e,ceding'i:section. Ag- will become

,. . clear,'' Valid 'non-.experimental
provide more info'r-ation than, the Elopting 'Allowance ..
experiment at a cost .which is "roughly' equivalent;
i will provide almost as much as a full-blown experi-
ment at <a. considerably reduted cost.. Only if the
Aon-experimental' designs fail: to meet the necessary
crit'erfa of validity, should they be abandoned 4n favor
of the designs which follow..

.

'
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4.1. The Hblising Allowance :Experiment

..
'', . . . ' V

The-U.S. Departmeht of Housifig,and Urban Development'
is currently plann,i.ng to'conduct,a maj9r hoUsing allowance
experiment.; present.plans call fOr the' expriment.to be
conducted xon nine sites vith,6.004'households o each, site
selected to receive payments and'anadditiona3.\ 400
households per site to serve as aontrols.I Payments to
families will be geared to.an exp4rimental plan imidlifing,
both family income and the .rental. payment. The principal
objective of the experiment is tp relate patterns 'of
housing mobility to the struc:tureiof treatments called .,
for in the design. ,

....
,

= ::t
This experiment clearly provides an opportunity to

investigate the relationships between housing and ioca- 0

tional changekon the one, hand, and Measures of child
development on the other.. It is ' emphasiZe.,:
however, that thb inchisiOn of child development, measures
in the context of this experiment will ,lead,to,lI potheSes.
which are qualitatively different from those whilithe
Non - Experimental 'Approach is-,designed to-teS.L. 'The
Housing Allowance Experiment differs from the Nan -
Experimental Approach in that its emphasis is-primarily
upon locational change within bcith.public andvprivite
sectors of the housing market rather than 'upon relocatiOn
into public housing'. Other things being equal, this a.

makes it generally more interesting than designs developed,
exclusively for public housing programs. POtherthings
are not equal, however, and as will tcecoMe Clear,- the
Housing Allowance Experiment is not a partio9laily.pro-
mising vehicle for this investigation. To understand
why this is so, it is necessary to examine the design
of this experiment in some detail. "

The housing allowance experimental design calls
for the experimental group to be assignedto ten basic
treatments. These treatments involve different payment
formulae, cost standards, contribution, rates, and
earmarking methods. There is, in addition, a control

1Not all these families will have children, naturally.
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group which will receive no allowance: Spediari5rOvisiOn
of information on housing.opportunities may be provided
to some, "but not all, of the ,exper ental group.

. ,

The basic objectives of Dosing experiment cannot
be'reilizpd unless there 'is some va,FiatiOn in the response
of the different groups.-to alternative revels and combina--
tionp of allowance. To.this extent there is a coincidence
of interest between the primary objectives of,this study
and'the secondary (or child development objeCtivei).
Here.tIm coincidence. .ends, the objectives of thetprimary
study relate to the -response of individual housing
choice to alternative combinations of incentives;' the
objectives of child development study on the other hand,
relate to _the response' of child development to the
Induced housing change and not to the incentives which
bring the change about. The outcome measures are, '
th efore, once removed from the actual treatments
a nistered; intervening between treatment and,..outcome
is the family's choice amongst the available housing
alternatives; this is just the self-selective mechanism

- which thedexperimentalaPproaCh-is designed to avoid.

- ,

The'implications of this areclear. It is not
possible, despite the appearance of experimental assigd-'.
ment, to attribute observed Developmental gains to the .

housing change of the fancily; within the, treatment groups
both housing change and child development will be jointly
determined 'by the individual characteristics of the family;
statistical association between the two cannot be given
a,causal interpretation. This problem would not arise if

,.families were assigned directly into different types of
housing," as in the 'sec° d of the experimental designs

, p
proposed.

4.1.1 Design and Analy is in the Housing Allowance Experi-
ment.

',The self-selection problems of the HOAng Allowance
Experiment can be avoided if the attempt to associate .
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developmental gains with ihe-Indivnualis, housing' Choice
is abandoned. Instead thd:gn,a7ysis is-directed'toward
the comparative impact cif;,dAffereni.'alioteiance schemes
on the ,child and family.yariablet of interesti',If
nifidant differenbes between,treatments.are detected,
it may then .b8 possible ta "eXplain"- these differences.
by, reference to thd mean Changei in housing and in-

'

disposable income for each treatment, group. ,, ,
,

It is gseftl to begin by. considering the relationship .

.between a 'selected child- development variable and'the
independent variables of housing and disposable income.
Denoting the Measured gain of the ith child assigned to
the kth treatment by Axik, we'can conjecture the
existence of a linear relationship between this gain on
the'one"hand,:ankchanges in the family's housing
(phi}) and dibposable income JAyik), 'on the other:

pxik = a.pyi'&4; + e.
k ik

,(4.1

4

eik denotes measurehent error, and the gain may be'
defined either as relative tothasgline'measgrements or
to. the control group mean. Notice that the, coeffiCenis
of the independent'variabies aretpermitted to varytacross
individuals.

By taking expectations over individuals,
44.1) can be written:

e,

%

xAyk + ObiFk + COv,fai

+ CovOiAhi0
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. : -The'covarianc4oterills of
.

interesecan then be written:
. ' ,.

. ,. ..! . ,. .0 ..-

4 .

a and $ now denote the mean response of the dependent
variable to changes.in disposable income and housing
respectiVely; they are the unknowns of interest.

.yk. and hk denote respectively, the average changes
in disposable income and housing for the kth treatment
group.

This equation can on ly be estimated if'the covariance
terms are the same'for each treatment group--or if their
variation can be represented by .some simple expression.

. The covariance term measures the degree of association
between the responsiveness of`the child development
measure'to housing choice,and the responsiveness of

',housing choice to the experimental incentives provided.,
Thus, iffamillesxwho choose more houting Improvement
than' the Average of their-group have; children whose
rekponse'toshoxising improvement is' also above the

. average,'the covariance term will beposifiye.

.'.
;unfortunately it is not reasonable to assume that

the doviriance-terms wilrbe constant for each treatment
group:, Consider the simplest form of subsidy system
. in whioh a lump sum payment', varying,acros6 treatment
groui)s,:iS made. Let zk denote the rate of subsidy
to the kth group, and let denotWthe-fractiOn
of the subsidy spent on pousing by the ith individual;
it is assumed that yi'!4does not varywith the level of
the tubsidy.. Defining-housing change in terms Of expen-:
4ifure; this gives:, %. ,

Ah" ' ''----- Y z .

, ,. ik i k _,,

..-.
-

AY k k

,' .,,, ,%
. r; ..

(
...,H% h. } =-"-' ..4 Cov{3.y.}

,....

... .3. :. , ,-, 1 J.
, . ,,,a '

, . ,t -,, , ,,,
. , ,' ,,. v .r. , .

, I :, 74 .
,

ebyta.Ay..}: Cdi.r{a:yo
1,Ay, k ,
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1

In this simple instance,' ,the cova.riance,ls proportional
to the rate of subsidy and! i11 vary across treatments;
it, would nevertheless be simple to adjust for:,stigh

Variation by normalization., A similar normalization
could be carried out in'theicontext of the proposed
Housing Allowance Experiment, although the implicit
behavioral, assumptions remain obscure. The total 0
income change resulting, from participation in the

4.

experiment ban be separated into two effects--achange
in 'dispqsabae income; definedas increased p4tchasing

. power over poif,housing.goods, and a change in housing,
`,defined as the increased expenditure on housing,
Treatment groUps will differ amongst each other with
respect to the total income change and with respect to
its breakdown between housing and non-housing expendi-
tures. "Normalization" cari then be carried out by dividing

,both sides of the equation (4.2) by the total income
.change:

Axk
Ay

k. i

, , Ahk
-as + a (-7,------) + a' (

o 1 .% .. 2,

'P'Yk+AIC
Ay_ +Ah- , Ayk+Ah

k k
,n . 4.. %

0. , .
d

0

The constant ao corresponds_to the cOvariance terms, of :-

equation (4..2), which, now being "normalized," are not t

expected to. vary:between treatment groups. Tne,dependent ,
,variable is now the rate of change of the'(development) .'

variable with respect.to changesiin income; the equation- ,,-

can be interpreted as- sating that the rate of change of- ,.

the development variable with respect to.income depends
. ,

On .the way in which gains. in income are allocated hietween'
housing and-other expenditures: Incidentally,,normalk-
zation can be justified on grOuridd relating to the distrir,

bution of the error term; which would; otherwise tend. to

be heteroscedasti. '' , . .

.

+ c
k'

(4.3).

^ ,

The equation cannot,' ,qf
;..

bourse; be estimated in: : ,

K-

this form.because normalization reduces the dimensions
...

4

of independent variation to one. If we denote'the mean'.
.

' 44
. .

. . . 40.
.

78

I 1 I

8 6'

t

S.



,

:

percentage.ofthe "increase in income for the kth
groWthwhich is spent on housing by' pk ,1(4.3Y can

.

be written 'as: 4 -

k

AYk+ hk

or more simply:

Alik+Ahk

.

(a 64 4-- (a2

b9+
. -

Pk

(4.4),

(4.5)

- The hypothesis that housing change influerices child
'development,.ovet and above the effect of income change,
can nowbe,investigated through tests on the coefficent

Rejection Of the null hypothesis that 'hi is zero
is equivalent to a finding .that housing change has an
independent (and beneficial) effect On child development.

" 1

Sample Sizes and 'Confidence LevelS'"

.A.possible application of simple regression analysis
to thd relationship between chil& development and housing
expenditures has been presented in the-previous section.
This .approach, %Thile extremely' limited in .its scope,

. appears s to, avoid most of the prOblems'of'-inference which
'result from self - assignment of families .to housing within
the treatmdnt groups.- In weighing the advantages and
diadvantages of this approach, however, consideration

,, i ',Mutt also .be given to the confidence levels which} 4-mreght

-:- beattained and the'saMple sues which would be requiredA. ,i
.to attain them.. .

, .

.

.
.

,,
._ ,-

. -"The most convenientway.tO Appfoach thi's probleM
. is through the.length of the,confidence interval fot bl;

the 100417(1)-,percent:interval,,for 'bi is given. by

Ir

to/4. 2
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- where -ta/2 denotes the;',Criticai Value- of-the students
t distribution, and where -bi and, aE denote "the least

_squares estimates. of 'bi' and the standard drror of
estimate respectively. Convenient rules'of thumb for
this purpose might be to require the-length of this inter-
val on one side,tc be less than :x 10-3 and less than
2 x 10-3. .(These would correspond, for every $1000
of income-spent exclusively on housing, to' 5 and 2 point
gains on a scale with population stand4rd deviation of 2,0).
The pi's 'correspond to the mean'fraction of incremental
income, spent on',housing for each of the treatment
(and control) groups. Evidently the larger the variation
of the pirs the smaller will'be the required sample
size. Unfortunately these cannot be known in adVance of
the actual experiment. Table 17 provided rRgUired sample
sizes for confidence jcntervals of this length for alter-
native values of Epi'. In each casela single-wave
study is contemplated, with mean scores, rather than
gains, compared between treatment groups. The error
variance is ivenby the population variance of the measure
divided by the number of observations in each treatment
group .(i .e the variance of the sample means of the
treatmdntgroups). It is assumed that 11 observations
are available (10 treatment groups plus one control group).

,

These calculations are not particularly encouraging.
In the worst case, where there is only limited variation
between groups with respect to housing choice and where
the one' directional confidence interval spans only 10 per-
cent of the standard deviation of the measure, the experi-;
ment would require over 50,000 observations.' In the event
that the allowances lead to quite wide variation in the
choice between housing and other income (Epi2 = 0.5),
a 5 pOnt interval would require around 2000 observations.

p 0-,

These calculations have been deliberately_ restricted'
to dependent variables based on single observations. on
families and children. The required sample sizes could
be,reduced if, instead, differences between baseline and
.subsequent measurements were'used (since test-retest
correlations will offset the need to make two observations
an each
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Toength of
confidence
.nterval

11

2

.

5 x 10
..3

.

.

2 x 10
-8'

.27.:13i

i=1

0.10 820
.

5000

0.25 330
0

2000

0.50 . 165 s1000

Table 34

Required Sample Sizes (observations per
treatment group) for alternative 95% confidence

:.intervalsandalternativess.

8 9 .



1

p

rt

4

,If this strategy were followed, howeVer,.it would be-
impossible to know whether thevariation in the indepen-
dent variable pi will be sufficient to makereliable
inferences, in advance of the baseline survey. For
this reason, a longitudinal approach is not recommended
for the Housing Allowance alternative.

Considerations similar to those which lead to
rejection of a longitudinal approach suggest that a
single-wave cross-sectional analysis should not be under-
taken until it becomes _clear that adequate variation in
the independent variables exists. Furthermore, by
waiting to find out the magnitude of the effeCt of the ,*
allowance scheme on family housing dillisions, it is
possible to leaiie more time for the putative effects
on child development to take place--and this in turn
will permit the use of less rigorous tests for signifi-
pence.

4.1.3 The Housing Allowance Experiement as a Vehicle
for the Investigation of Housing/Child Development
Interaction--Summary.

It has been demonstrated that the Housing Allowkice
Experiment does not lend itself readily to the purposes
of this study. Families are assigned experimentally
not to planned combinations of housing, but to planned.N:_,
combinations of incentives; the intervening response
of4amilies constitutes.a self-sdlecive mechanism which
largely elimintes the des'irable 'experimental aspects
of the design--at least, for the purpoyet of this stud.

, .

A partial solution to this problem can be found
by aggregating across treatment groupt and performing
a'simple linear regression of thechild'development
variables of interest'on the mean petcent of family
income spent on housing. This approach is, itself,
somewhat tainted bylAggregationprob).ems and, in, any
case, it provides np insight into which dimensions of
housing quality are influential in,determining the rate
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of child development. Furtherinore, unless the differen-
.tial incentives of the allowance scheme are powerful
enough to providea wide range of response in terms
of housing choice, the sampling variances of the least-
squares estimates will be. unacceptably high.

,

This approach, nevertheless, provides. a, useful
back-up to the non-experimental study. If the non-
experimental study fails by reason of self--selection
the only alternative will be an experimental approach
of one kind or another. The Housing Allowance Experi-
ment provides an opportunity to take advantage of an
existing study at, at least relatively, to other experi-
mental designs, a reasonable cost.

One pre-condition is necessary if this approach is
,sgsble. This condition is the success of the

Hon-, ng Allowance Experiment in achieving significant
vetiation between treatment groups with respect to
their housing choices, and in particular with respect
to the extent to which housing allowances are used to--
upgrade as opposed to the extent to which they -are simply
a subsidy to existing rental payments. Depending
on the exterVA of this variation and this will be readily
available when-the Axperiment has been operational
for a year, it will be possible to estimate required sample
sizes and costs,-and to make a' decision to collect
data, in the second or third year of the experiment. To
wait longer would be to ruff into problems of attrition,
to be less patient ieuld provide inadequate, time for the
effects of environmental change to work theinselyes out.

0.
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1.4

4.2 Alternative Experimental Designs

.As a vehicle for the investigation} Of the reration-
ship between child development and the'hbusing environ-
ment, the Housing Allowance Experiment has been shown to
be unsatisfactory. The,principal reason for this tind-
ing was the lack of an experimentally accurate mechanism
for assigning families to housing,types. -AttempAS.to
avoid this difficulty lead to sedondary difficulties; in
particular, 1,the need to collapse the characterization of
housing change into one dimension is'particularly unde-
sirablein the context of this study., Those problems
naturally suggest the possible development of alternative
experimental approaches in which the child/housing devel-
opment linvestigation Would be the primary, and not the
secondary purpose of the study.

. .

To achieve a better approximation to the properties
of an ideal experiment,,two:elements are required. In
the first place, there is a need to insure that subjects
are randomly assigned to alternative treatments. In the
second place,!the treatments themselves'should xepresent
planned combinations of.the variables df interest in

which there is no of independent variables
either with each other, or withariable6 excluded from
the design. Both considerations suggest the deslrability
of conducting the'experiment in-a limited geographidal.
area tthiS area coUld of course constitute a single
block in a larger el:cpeSiment); in this way it is possible
to avoid confounding housing variables with regional dif-
ferences, and an-it is also possible to ettempt,randon
,assignment of individuals to housing treatments When the
separating distance between alterridive treatments is not
large. The design bf' the experiment is now 'condidered
within the' constraints imposed by limitatioeOf the.ex-
periment to an area small endUgh to attempt)random as-
signMent of families to alternative houSingTrograths.
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Methods pt,Subject Assignment
.. - '

The need-to.assign subjects at random td 'alternative
housing projects places severe constraints on this exper-
iment: In the first place, subject families must per-
ceive all tHehousing opportunities provided by this ei
periment.as preferable to other availa6le'privateo'r pub-
lic housing (including their present location)',' If.this

. condition is not met, families will not agree,to,witer
their assigned projectsOr will only agree if they:are
asgned to preferred alternatives; this would then re-''
create the self-selection problem in an experimental
'setting. In practice, this may bea hard condition to
meet, particularly 4n vie4,of the planned,variations in

"the environmental quality of the treatments themselves.

There,are several ways attempting to insure that
the acceptance rate of assignments is adequate. In the
,first place, as already mentioned; the treatments must
be located7in reasonable proximitY.to one another, and
all mutt have adequate transportation access. If the
incremental costs' assopiated witlitrAnspOrtation to and
from the assigned'hOusing treatment exceed the dollar
value of the improved- housing cillality, it is_rational
behaYior for'the"family,to decline the assignMent. A se-
cone method-of insuring a,high acceptance rate would
"volve screening applicants to determine their willingness
to move into,any of the experimental projects. TwO po-

* tentielodifficulties are associated with such a sbreen-
ing process: firstly, families may not give reliable

. answers in part because of the hypothetical -nature of
'.the question, and in part because they wish to retain
the opportunIty to move into one or more of. 'the desirable
projects;.secondly, the process of screening further're-
duces the generalizability of the findings to that lim-
ited group of subjects for whom any of. the alternatives
are preferred. This can only really be overcome if some
effort is made to insure that .relocation into even the
least desirable alternative'is still acceptabel to a,,sig=
nificant percentage of the population of interest'.
forts to insure the general acceptability of all the al-

, ternative treatments may, in addition, include some form

. 85
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of special payment over and above the standard rent sup-
plement. To the extent 'thatipassoc4ted real income change

exercises its own independent effect on the dependent
variables of interest, however, ,problems of inference
will be correspondingly complicated.

The selection and assignment of experimental fami-
lies to hdusing treatments cannot be discussed without
some reference to the possible use of control families.
If the experimental design calls for comparisons of mea-
sured development in frailies assigned to selected hou-
sing programs Vs. families not assigned, it would be ne-
cessary to sefect from amoungst applicants a set who
would be denied admission to any of the experimental
programs. In the context of a longitudinal design,,some
means for insuring their continued participation will
then be required.
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,Ari------1911-eign of Experimental Programs

The conduct of a truly experimental study provides
an'opportunity to achieve a much sharper contrast between
alternative housing environments than is possible in a
non-experimental setting. The non-experimental approach
limits the investigation to a contrast between available
housing environments, and this necessarily leads to some
confounding between included and excluded variables. In -
theexperimental setting on the other hand, the freedom
exists to match experimental programs almost exactly on
physical characteristics, and to a lesser degree, to
match them on excluded school and neighborhood variables.
In the latter case, the freedom is less than absolute,
since once again the experimenter is forced to work with
in the constraints fo wlfat exists. It is not realistic,'__
for example, to build and populate new neighborhoods for
the purpose of this .kperiment!

-The numbei of experimental programs to be included
in a design of this kind will depend upon the number of
dimensions of interest. Consistency with the objectives
expressed in the non-experimental design would be,ach4.eved
by having four programs distinguished from one another
in termsof the socio-economic characteristics of
the neighborhood and mix of income within the project.
Thus two of the programs should be located in high-income
neighborhoods and two in low-income neighborhoods; with-
in each of these pairs, there shoUld be one project with .

a high percentage of moderate income families and one
project with very few moderate income families. Attempts
to achieve further distinction between programs on Nari-
ables such as school "quality" or ethnic mix do not ap-
pear to offer much promise of success, given the neaes-

,sity to live within the constraints of proximity and ex-
isting neighborhoods.

The exclusion of physical characteristics of the
housing from the, independent variables of interest sug-
gests that each of the fodr projects should be similar in
their design. Futhermore,.since the size of the project
is not in itself of intrinsic interest, the number of
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units to be built should be determined on statistical
grounds. In two of the programs, half the resident pop-
ulation should be moderate income families, and there-
fore not eXperipeptal subjects. The programs should be
at least the size required to house an adequate subject

population. If adequate is defined in terms of the sam-
pig sizes required in the non-experimental design and
allowing for some attrition, this would require each
project to contain between 125 and 175 units.

88

96

Mg.



1.1

4.2.3 Costs and Conduct of the Experimental Alternative

The experimental alternative should be conducted .

as a longitudinal investigation, with ione,survey wave
performed prior to adMiSSion and one subsequent wave
after a pierod of around three y ears.- Test for signi-
ficant differences in mean gains are then carried, out
exactly as in the third phase of the non-experimental
investigation. Because of randomization in assignment,
checks for self-selection at the time of the first wave
are redundant. Checks for self-selection amongst exiting
populations (which may be larger in the less desirable
projects), should still be carried out.

In attempting to arrive at an estimate of the costs
of this alternative, it is worth emphasizing that the attual,
costs of measurement and data analysis remain essentially
unaffeCted. The real cost elements relate to the construc-
tion and mainteilande*of the projects and'to the possible-
subsidization required to insure stability and absenpe
of self-selection amongst the resident populations. The
construction and maintenance costs should only be charged
in total tb the experiment-if the programs possess no
social valile over and above the results of the experiment.
ThiS is clearly not true. At a minimum, the social value
of the projects must equal the discounted value of future.
rental payments, leaving the real cost of the experiment
to be determined by the discounted stream of rent suppld-
ments. This is probably a somewhat exaggerated estimate
of the costs of the experiment, because to the extent that
the resources used to develop the experimental projects
were applied to an alternatiVe development elsewhere, similar
rent supplement charges would be incurred. Any way to
assess the opportunity costs of this experiment are by
nature arbitrary, but if a relatively high estimate of
around $40/month per family is used, the undiEcounted
housing costs of the experiment would be around 4,500,000
over a period 'of five yearstl five years might be an average

):Loa a month is the estimated interest, subsidy for 235'
and 236 programs for a faMily of 5 paying an average annual
rent of $960. "Improving Federal Housing Subsidies: Sul:unary.

- Report," Bernard J. Frieden. Paper submitted to Subcommittee
on Housing Panels, Part 2, Committee on Banking and Currency,
House 'of Representatives, June 1971.
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length of
should be
of around
this cost
desirable

residence for experimental families. So this ' _

added costs for survey design and administration
$500,000, for a total cost of $2,000,000. It is
which makes the experimental approach less

There is, of course, an additional reason for
exercising caution with respect to demonstration programs
of this kind. The experimental programs contemplated
involve the construction of medium-sized low-income
housing.projects in middle and upper income communities.
Even when such projects are sponsored within communities
of this kind, effective community opposition is almost
invariably forthcoming; when the project is sponsored
outside the community and the basic design 'and location
decisions reflect research interests, the likelihood of
obtaining community support in any, suitable location may
be extremely small. These considerations, only touched
.on here, suggest that an experimental project maybe
infeasible, as well,as expensive.
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-7--t.2-it Alternative Experimental Approaches - Summary

Truly experimental approaches to this investigation
which involve site-selection, design and construction
of new housing projects, together with randomized
admission procedures, are conceptually possible, and
possess desirable properties from the viewpoint of

statistical inference. They do, however, possess severe
practical drawbacks; In the first.place, satisfactory
admission procedures may require payments to families
over and above the basic rent subSidy for publicly
supportdd.housing. Secondly,' even with expensive ad-
mission procedures, there will be some confounding of
included neighborhood variable with omitted neighborhood
variables and some self-select on amongst. subjects.. The
experiment would notonly cost about five times as much'
a.a,comparable non-experimenta approach, but its feasi-
bility is quite problematical. .Fdr these reasons; this
approach appears to be rather u promising.
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CHAPTER FIVE

MEASUREMENT

The study of the effects of environmental change
on children and their families relodating into new
housing and new neighborhoods is broader in scope than
studies of*more limited intervention, and presents-
greater problems in isolating and controlling variables.
If these obstacles can be effectively overcomer'howevere
this study presents an opportunity, through its very
broadness, to make further differentiations between the
dimensions of child development and their response to
environmental change. F r these reasons, an attempt
has been made to develop as comprehensive a battery of
instruments as the const aints of time and cost allow.

The basic criteria applied to the solution of
instruments can be summarized as follows:

(1) Is the area of child development measured by
this instrument one which could reasonably be expected
to be affected by the described environmental changes;
is it reasonable to expect that developmental gains in
this area will become precursors of adequate adult

, functioning?

(2) Has this test been subjected to adequate
validity and reliability testing and do, norms exist for
both iniddle.and low income children? Furthermore, is
this instrument being used for the longitudinal evalu-
ationof children so that useful4eomparisons can be made?

(3) Can thii test be accomodated within a battery
which,Satisfies reasonable constraints in terms of time
and cbst of administration?

/

These criteria have been applied to the selection
of.instTuments for children in three separate age
catepries. These categories effectively correspond
topre7school, elementary school, and high school age
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ranges.
_-

asures of change in parental attitudes and
family situ ion are obtained through use of a parerit,
interview ins ument. Descriptions of all the selected
measures, together with interview instruments, are
provided in _ApPendices A and B.

ComprehenSivereview of the literattre, of environ-
mental change provides mixed support for the hypotheses
of,develppmentai affects.1 Although theory and intuition
suggest that the basic lifestyle changes associated with
major family relocation should contribute to the cognitive,
socio-emotional, and physical development of children,
previous research is inconclusive, except perhaps in the
area of physical development where significant reductions
in accidents and poisonipg have been found. The methodo-
logical difficulties of Opst of these studies, together
with the highly limited extent of the environmental
change studied, conspire.o leave the questions of environ-
mental impact in cognitiVl, socio-emotional, and general
health unresolved. For these reasons, measures are pro-
posed in each of these areas. Measures of objective. gains
in income, employment, and housing quality, together
with measure of parental aspirations and community
involvement are,also attempted.

F'nal.selection amongst alternative instruments must
necesea ily reflect the sub* tive preferences and interests
of the nvestigation and thisswork is no exception. It
is important, however, to di S: 'nguish between biases of
this kind,which reflect spec t 1 interest in particular
dimensions of development, an biases of another kind,

to
which reflect culturally deter lined definitions of
development and under-developmi,pt. It is important,

1given the subject populations these studies, to
recognize the difficulty of traAcending cultural
differepces in the measurement it) cognitive development

A
1Soe Volume III, Literature view.

Y,
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in particallar, and to maintain an awareness that "under-
developed" 1657 the standards of a`dominant culture,is not
necessarily under- developed by the .standard§ of another
culture.. The. safeguard lies in the caution with which
restIts are to he interpreted; thus,'depending on pro-
;fessionai judgment of the velidity, of.a partiqulir
instrument, gains may-either be interpreted as "devel7
opmene' or "assimilation." In either case they are
'results .of inter-4A.

,

-

e

e.
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5.1 Recommended Measurement Instruments for Children

Recommendations for the measurement of children are
pretented in three categories corresponding to the cog-

socio-emotional, and physical dimensions of
.development. Age group appropriateness is indicated as

,.'-follows,:
e- ,

.'"

-

:

.%
.

1
,

,

2

,

= pre - school

I

= elementary school

it I i
V .

Desctli3tipnsof each.of the recommended instruments are
;

,providedrovided in Appendix :B.

'1.' 3.=junior and senior high school

5..1 Cognitive Development

Four separate aspects of cognitive development, are
addressed: verbal'skills, concept formation, school
'achievement,' and general intelligence. Recommendatipns
are as follows:

Verbal Skills

. Peabody Picture Vocabulary Test - size of vocabulary,
(1, 2, 3)

2. ITPA Subtest of Verbal Expression - Verbal fluency
I^.

. and ideational flexibility (1, 2)

%3. * ETS Story Sequence Test - ability to understand and
produce a simplestory (1, 2) .

4: ITPA Subtest of Grammatic Closure (1,2)

Concept Formation

1. * Sigel Object Categorization Test - consistency and
level of classificatory skills (1; 2)

95

1 3

I I



r

2. Zimiles Matrix Test - abstraction of similarities
(4 2)

'School Achievement

1. MetropolitanAchievement Test - reading and math
achievement (2, 3)

General Intelligence

1. Pre-school Inventory (1)

.2. Stanford-Binet Intelligence Test (1, 2, 3)

5.1.2 Socio-Emotional Development

Five distinguishable dimensions of socio-emotional
development are addressed: -mental health, self-concept,
future goals and expectations, locus of control, and
peer interactions. Recommendations are as follows:

Mental Health

1. Selected Subtests from California Test of Personability -
measures of personal and social adjustment (2, 3)

2. Behavioral indicators of psychological and social
adjustment (1, 2, 3)

Self-Concept

1. BroWn IDS Self Concept Referents Test (Par It.Self
Referent) (1, 2)

CoOpersmith aelf Esteem Inventory (2, 3)2.

0

or
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Future Goals and Expectations

1. Battle's Achievement Expectancy Scale (2, 3)

Locus of Control

1. Stephens-Delys Reinforcement Contingency (1, 2)

2. Crandall's Intellectual Achievement Responsibility
Scale (2, 3)

3. NoWicki-Strickland Persortal Reaction Survey (2, 3)

Peer Interactions

1. Ohio Social,Acceptance Scale -
class and his perception of it

child's standing in
(2, 3)

'2. Parent and child interview items (1, 2, 3)

5.1.3 Physical Development
. ?

No general pediatric examination yielding comparable
and quantifiable data was found appropriate for this
study. It is thus recommended that a series of tests
screening for handicaps and tests specific to poverty
and housing related problems be given as a battery.
This procedure will be about equal in cost to a compre-
hensive pediatric examination, but will provide more
specific information. In addition to the tests, a
parent questionnaire on previous immunizations, diseases,
and other medical history, such as those used by school
systems for mail responses, should be used.

The following tests are suggested:

(1) Hearing test (including screening for middle ear
infections)

0
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(2) Vision test (in depth for detected abnormalities)

(3) 'Nutrition (anemia test, height-weight, vitamin-
level test)

(4) Lead Poisoning (blooa'or urine test)

98
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5.2 Supplementary Measures for Parents

In additiori to the basic test batteries deS6ribed
above, it is desirable to collect-additional information
from the families-of the target children. This is done
by means of a Parent Interview Instrument.) The Parent
Interview is designed to provide information on objective
gains (housing quality, spendable income and employment),
aspirations, and community involvement. Dgta collected
along each of these dimensions will be treated as
dependent variables. in the analysis.

The Parent Interview serves two additional purposes.
A section on Peer Interactions corroborates information
from the Ohio Social Acceptance Scale-gathered for school-
age children, and provides the only source of information
on the peer interaction of pre-schoolers. SecOndly,
the first part of the Parent Interview provides demographic
data required for screening and sample selection prior
to the first survey wave.

1 The Parent Interview Instrument is presented4in
Appendix A.

4

4
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5.3 Cost of Administration

Cost estimates are developed on the basis of 100
children and 100 parents. Since some parents will hare
more than one child under study, the estimates may bes
somewhat high. The selection of 100 children who, meet
matching variable requirements is assumed to required
250 short screening interviews with parents. Child-
interviews will ,not be administered to pre-school
children.

rent Interviews
250 x P.I. Pt. 1@4/day 62 days
100 x P.I. Pt 2@4/day 25 days

Cost of Interviews @ $20/day $1,740

Child Interviews
75 x C.I.' @4/day °,19 days

Cost of interviewsfi $2d/day 380
o

Child Tests
100 x Battery @ 2/day' 50 days

. (Preschool 1 1/2 hours in 2 sessions
School Age 4-5 hours 3 sessions).

Cost of Child :114sts @ $35 /day

Coding
'250P.I. Pt. 1 @25/day 10 dayA
100 P.I. Pt. 2 @12:5/day 8 days

(100 C.I. @20/day 5 days,
100 Bdtterkes @20/day 10 days

Cost.of Coding @ $20/day 660

.

1 Estimated average time pert child for group and
individual testing.

100
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-Health Examinations
100 x Health Test Exam @ $20/testi

Coordination
1 coordinator for 30 man days

a

Cost, of coordinati:ir @ $50/day
V

ESTIMATED TOTAL DIRECT COST FOR 100

FAMILIES AND' CHILDREN

ESTIMATED DIRECT COST PER FAMILY AND

CHILD: $80.00

a

$ 2,000

1,500

8,030

These costs represent only the direct labor costs
of carrying out the field work., There will, in addition,

be some* required travel and, no.doubt, some indirect

charges such as overhead and administration expense.

For 100 families and ohi1aren, the additional charges
should be roughly as.follows:

1 This, is estimated-as follows: Hearing. Test. ($5-$10)

Vision Test.($5-$10),,Anemia 01.00) , Vitamin Level
.($5.00), BoOd or .Urine Test for Lead Poisoning ($1.00).,
An average cost estimate of $20.00,.which is roughly

.
equivalent to a standard pediatric examination therefore

'seems. reasonable:'

4.
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Travel (Coordinator)
Roind -trip to site average

$gg30 per diems s@ $25

,Total Travel $ 900

TOTAL COST PLUS FIXED FEE

Overhead (qoordinator & Coders)
100% of Direct Labor 2,160

General and Administrative Expense
15% of Total Costs ($8,030+$900+$2,160) 1,663

Fee (7% of Total Costs) 1 892

13,635 ,

There is, of course, considerable variation amongst
contractors in the way in which they account for
indirect charges; nevertheless, an average cost of around
$136 per child should be adequate under almost any
circumstances.
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J.

. s Family Name

PARENT-'INTERVIEW :

Part I: Screening (either parent) jer
The information and opinions we will ask for in this interview are r a study o
children's development as it is related to housing. 'Everything y." say will be he
in strictest confidence by the research team. The results of the study may kibcome

public, but only in statistical terms, such as group percentages. You as an indivi-
dual will not be named or .discussed, and this intervi,ew will not be. used by anyone
else or for any other purpose.

ADDRESS:

TELEPHONE:

LENGTH OF RESIDENCE:,

CONVENIENT TIMES TO CALL:

Current residence
Pkevious residences (going,back.in
time to I965)-addresses:

Date Moved In. Length, of Residence
years months

NAME OF HEAD OF HOUSEHOLD:' AGE: RACE:

NAME OF410THER (if different): AGE: RACE:

Employment status Head of Household

112

104

Full time

Part time.

emporary unemployment'

Perm4nent unemployment

c.



FAMILY INCOME AND EDUCATION INFORMATION:

4

HEAD OF
HOUSEHOLD

Occupation
(specific)

OTHER INCOME EARNERS (GIVE _RELATION TO
HEAD OF HOUSEHOLD)

-rel'fil -telin: reiln:roi n:

Ca

Principal
Employe

-Annual fhcome%
from 'principal
employment

Other job (1)

Annual
income from
(1)

Other job A2)

Annual income
from (2)

Total
employment

'income
(annual)

Highest
year
education
(or
degree)

Supplementary
education
(night or
technical)

105
4.1

113



ADDITIONAL INCOME:
Child Support r
Social Security
AFDC, ADC, or other
welfare payments

_Unemployment compensation
Disability
Pension
Other

'Total

CHILDREN in birth order :

TOTAL ADDITIONAL INCOME

TOTAL JOB%INCOME
(from above:

TOTAL ANNUAL FAgILY
INCOME:

.

Name Age Sex
School
Grade

Name of Nursery
or School

Names and dates of previous
Schools, Nursery Schools or

Day Care Centers

. .

. _

.

Do any of_the children we have listed have physical or mental disabilities?
(Fillj.n table below.)

Have any of them spent prolonged periods '(a month or more) hospitalized
or confined to bed? If so, why?

Are any of the children adopted or foster children?

NAME OF CHILD DISABILITY HOSPITALIZATION I ADOPTED/FOSTER

.
.

.

.
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PARENT INTERVIEW
Part II: 'Mother (attach Screening Interview)

I. EMPLOYMEN 7 f time lag since Screening Interview, check current employment and

update anged)

(1) mould like to:inow how liVing here has affected your family's ability

cy.make a livifig.. First, can you remember -the jobs held by yopr family's

tc;cme earners before the present? We will take them one at attime back
"1.

o'1965. V

MEMBER OF HOUSEHOLD
(starting with head)

PREVIOUS DATES
-OF JOBS

NAMES OF PREVIOUS
JOBS

AN UAL INCOME
(FI AL RATE

ACH JOB)

- .

.

.

.

.
.
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(2) For-each job change or new job since the beginriing of your residence here,

was the opportilnity or necessity to change jobs related to living here?

(e.g., easier access, better job market, etc.) If so, how was,it

,related? (Repeat for OTHER working members of household.):

MEMBER OF HOUSEHOLD JOB HOUSING RELATION

.

o

. '

.
.

. .

.
.

.

.

..-
.

.

. , .

.

, .
.

. ..;

-..!---

.
.

-

. .

.

.

. .
. .

6

t

.

---7

.
,

- --

(3) What effect would you say, then, that living in this place has had on
your family's ability to make-a living?

Helped
No Change
More Difficult
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II. SPENDABLE INCOME
. ,

(1): 'How much is yoat rent per month here?

,
Annual rent (to be :computed by inverviewer) 4

s

(2) now much was your rent per ,month where you lived just before you moved

here?"

( ) About thQW much
money do you
have to pay
each Month in
bills directly-
related to
housing?

"(4) About how much
do you spend
on the.avenne
each month on
things
indirectly
related to
housin4-, g?%.

Annual rent:

- r

.. A

..

heat (no. mo.
2er yr.)

PRESENT
RESIDENCE

PREVIOUS
RESIDENCE

gas & elec. .

repairs (4ve.)
parking
other
(specify)

. %
,

MONTHLY TOTAL * .

*
iitransportation

.

.

furniture .
higher shop- ,-
' ping costs

.
.

.

other
(specify) .

,

,

. ,

,MONTHLY TOTAL
,

.

..

MONTHLY TOTAL
(3)4(41. com-
biped ,'\.

,

,

-

.

.
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III. HOUSING AND ENVIRONMENTAL QUALITY

H4
(;)

s

(2)

(3)

0

PRESENT PREVIOUS_
,RESIDENCE RESIDEI10E

., .

Ing
..,

Facilities .
.0

YES NO YES NO

Private outside entrance
Dual egress
At least one window per room
Electric lights and outlets in every room
Installed heating in every room fi

Hot water v
7 -

Storage (at least one closet per bedroom) ,

Laundry facilities in building
Complete kitchen (sink, stove, refrigerator)
Complete bath (basin, toilet, tub or shower)

TOTAL 42 pts. each)yes
Maintenance
Immediate attention to plumbing or electrical problems
Immediate attention to heat/hot water failure .

Free from infestation (rodents)
Free from infestation (roaches and otherinsects)
,Sanitary garbage collection system (ask how & when
Collected)

Stiuctural safety (holes, railings, etc.)
No flakihq paint ,

Adequate security (locks)
Lit entrance and hallways
Repainting at least every three years

TOTAL (1 - 1.. each) ve

Occupancy , .

No shared facilities (e.g., kitchen, bath) (3 ID-tS.)
No mere than '2 persons per bedroom (3 ptS.)
No more than 1 1/2 persons per room
(excluding kitchen & bath) (2 ps.) .

.

TOTAL .

,..;.,,:s...m

...::... -
,...\\-:,.,:.,::

.,

HOUSING TOTAL (Max.4
'..;&

\ W t,,,,,4,`'.'

4
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; -ASPIRATIONS
13

(1)

(2)

(3)

What kind of job(s) would you most
like your child(ren) to have when
he (they) grow up? (Try tO elicit

answer without reading categories
(birst. Repeat for each child,
starting with oldest.)

Do you think your child(ren) are
likely to -get jobs as good as
those you would like them to

have? (Write Yes, No, .TQC in
box.)

How far would you like your child
(ren) to go in,school? (Repeat

6-11 Or each .,child.)

4
,

Services (hairdresse, .

mechanic, etc.)' -''' ''t -,

Businessman' :^ ,--

Steady work in a plant
Teacher/Social Worker
Minister (Rabbi, etc.)
Office worker (clerk,

.

secretary, etc.) °
Professional sports
Military. .

HOusewife

Professional (doctor,
,

lasslefs- -,---

Own a small 'store
Other:, '-

as- -.

.

.
.

.40

each

Professional or
graduate-Work
Graduate. from A

4- year college,-

Some college' bUt.',

Less 'than 4: years
._

Technical, nursing,
bUsiness schoOl --

after high 'school

Finish hi4h.SOhool
Don't' care if fin4sh

hicih'soligorl,-'-'''

DK

' 4



(4) Do you think your child(ren)
will get as far as you would like?

(5) HOw good a student do you want
your child(ren) to be with
respect to his(their) studies?.
(Read off the choices.)

[Answer (6)-(10) for school-age
children only.]

(6) Do you think your child(ren)
is(are) doing as well in
school as you would like?

(7)

(9)

-Do,you want your child(ren) to
study read a regular amount
-ortime for each school day?

-:Do(es) your child(ren) study or
read as much as you would like-

.

each day?

Have you encouraged your child(ren)
to take any lessons putside of
regular school because you felt

'it would help him(them) do better
'in school? What kind?

(10) Doles) your'child(ren) do any of
these things at presbnt?.

(11) How important are
school grades to you?

to your husband?
to teachers?
to ,

'a (names of children)

Names of children .

.Probably yes
Maybe
Probably no , .

DK

In the middle of the
class
Above the middle of
the class
One of the best in
the class
Just good enough to
get by
DK

Probably yes
Maybe
Probably no
DK

,,,,.

Yes
,,/

No
DK

Yes
No

'UK

Yes
No
DK.

.

Yes

.

No .

VERY .

IMPORTANT
NOT SO

IMPORTANT IMPORTANT
UN-
IMPORTANT,
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COMMUNITY -. SUBJECTIVE EVALUATION AND PARTICIPATION

Hand Card

.4

(1)a. How would you rate
this neighborhood on the
following facilities and
characteristics? ,Please
choose your answers for
each one from the card.

Very good
Good
Neither good nor pOor
Poor -

Very poor

a.

b,

c.

b. Now let's go through d.

the same categories for e.

your previous neighborhood. f.
g.

h.
i.

'(2). a. Using the same
card, how would you
rate the people in this
comMulli ty

k.

m.

n.

a.

b.

b. NOW let's go through c.

the same categories for
your previous neighborhood: d.

e.

r,

PRESENT PAST
NEIGHBOR- NEIGHBOR-
HOOD HOOD'

.

Shopping: food

VG G

NG
NP P VP VG

,

G

NG

VPNP P

Si-lopping: other -

than food
Churches

.

(Synagogues, etc.) .

Medical' facilities
Transporation
Day Care .

Schools
Parks & Plavqnds.'
Police protection
Recreation (movies,
museums, libraries) -

Garbage collection,
sanitation
Street clearance
and repair

'

.

,

Juvenile delin-
quency; drugs,
vandalism/ etc.- .

Adult crime rate

Friendliness of
people living in
this project (bldg)

Helpfulness -of
people living in
this projectf(bitiCi.)

.

.

.

.

iriendliness,ofibM
project personnel
Friendliness of
people living in
this.neighborhoOd
outside the projeCt

.

.%

Helpfulness of
people living in ,

this neighborhood'

22/§1421121...Z21121--....Z-....-

-

i------------

.

.

.
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(3) a. About how many families in this project,do you know
by name? Please list as many names es you fan
remember. The families you list will not be contacted.
,Listing-them just helps us get more accurate information-
about how well people can get-to know each other here.

FAMILY. NAME FRIENDS

b. About how-many
your friends? (Check off Lis-E in Question 3a.)
Total: ,

families

PROJECT -
Total families:
Total friends:

in thisproject wotinkyou call

r'

About,how many families in this'neighbcwhood, not living
in the project, do you know by name'? Please list as many
names as, you can remember. The families you list Will not
becontacted; Listing them justhelps us get more accurate
information about how wellpeople can get to know each
other here.

114
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.

. About how many families in this neighborhood, not living. in the project,
would you call your friends? (Check off on list in ,Question 3c.)
otal:

%.
....% .,

Do most (:) your friends live eitherher n this project,or this neighborhood?
_ If no, do most of your friends live in ydur fonder ...

neighborhood?

. Do you have as many friends now as you did where you lived before
moving here?

4

(4) Do you go to meetings, a.

services, or other b.

events for groups of
people in this C.

neighbdrhood? About_ d.

how often/ e.

, 4/. V

(5) What places in this
4 neighborhood do you
visit? About how
often?

.

a.
b.

c.

. e.

f.

g-
h.

i.

- - .
. 71

Church (Synagogue)

Weekly
.monthye
Ont/ Several

txma es
Once/
year

,

Takes
Children

PTA (or 'other

school group) 4

Clilbs' 4,

Political groups
Boy or Girl
Scout mothers

.

Volunteer services
. .

Tenant organizations
Sports teams .

Other .

-...
School
Library
Parks & Playgrounds

.

Church (Synagogue) .

Movies
Clinics (medical
facilities)
Museums

,

, . .

Bowling alleys
i(or other sports)

.

.

Other
.

.

(6), Do you usually take your children to the'
'meetings or placeS'we have just'talked about?
(CheckJeach item in last column.).;:._

115
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1(7) Are there meetings or a. Libraries

places your children 'b. Scouts

go to by themselves c. Church (Synagogue)-

or with people Sports(te#s
heighborhood? About e. Lessobs

how often? Who do they f. YM(W)CA
usually go with? (With g. -Movies
'friends,- alone, with h. Sports events
othef adults?) i. Playgroundi & parks

j. Other

(8)

°'

&

Once/
Month-

Several
times/
year

Once/
year

With
whom

WillO usually takes care of your children when you cannot?

a. Older 'sibling

b. Relative (in g'ild's home)
c: Relative (outs'ide Mime)
d.. Non-relative (in home)
e. Non-relative (outside home)
f. Daycare center

g. Other

(9)- About'how many hours-a week is cared for this way?
name'of child hours/wk.,

(Repeat for each child.)

(10) Do you think your children would-have had good opportunities
to get ahead in life if you tad stayed in your previous
neighborhood?

.

(11) Do you think your children will have good opportunities to get'
,ahead in life if you stay, inYthis neighborhood?

,(12,) Do you think your children would have a better chance to get
ahead in life if you moved to another home and neighborhood?

(y) Do you think you -will move anywhere with better opportunities
for your children while they are still in school? Yes

116
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-

VI. CHILDREN:. PEER RELOIONSHIPS.

.(1-1 About how Much time do(es) your child(ren) spend with children living inside

this project and with children living outside the project, but in this

neighborhood? Project . .Neighborhood
.

Sometime every day
Sometime several.: days a week

'Sometime once a week
Less-than once a week

Rarely
Never-,

(2) a. Do you think ybu know Whs your child(ren) 's friends are?
,

b. Can you try to list as many of your chifd(ren)'s friends by name as you

ch child in turn ?

Name of
child

.

,

Name of
friend

.

School of
friend :

Grade in
school

V

4 te te ti.j. V .
' 0 4 .

..c, /O/ ///á0 00 * 0
0

. 0
0

A')

1:Zi
4. 4;

o 'F' e te c.e 0,
ef4A. coo. / .. o .. .¢,

.( V
LOCATION 'TIME SPENT WITH

1

.
.

,

.

.

,

....

.

... .

.

..
.

.

.

.,...

. .

.

.

_ . .
.

AP r

.

,

. , v
. ,

.

( '

, . . .

.

,
.

...

. ,

.

.
.

. .

. , .

,

.

. .

.
.



(3) Do you think _your child(ren1 has enough opportunity -to.,-make
--fiiend-shee7.

(4) .bo you.- think youf child (ren) . has (have) as many frierids .here
as they, did where they lived before? A"

(5) Are you .pleased with the kinds of friends ydur. children have
here?' If nor why not?.

(6) Can you describe any 'differences iii the kinds of friends
your child (ren) -has (have) here and where you lived ,before?

t
a

.

O

'1.18
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C

CODING OF PARENT INTERVIEW

PART-I: Screening (10 data points)
(duplicate care required for each subject' child)'

CARD I

Columns

.1

16

17

It

Project name code-

Family name code

No. residences since 1965 (9=9 and above),

Sex of head of household CM or F)

Age of head of household

-Race of head "of household

Occupation head of

1=white
'2=black
3=Spanish
4=Oriental
5=other-

household

Occupational status of
head of household

r 11:9,

9=professional
. technical
8=mangers
proprietors

7=clerical
6=sales
5=service

worker's
4=craftsmen,

foremen
3=operatives

(skilled)
2=laborers

1=household

1=f1211-time'
employment

2=part time
employment

3=1 plus 2
4=temporau un-

employment
5=retirement

(permanent
unemployment)

. ,



Educational level 8=Advanced
of head, of household degree

7=graduate of
4 year college

6=college (less .

than 4'year)
5=technical,
nursing,
business -

training after
high school

4=graduate
high school

3=some high
school

2 =8th grade
1=less than

8th grade

19 Total Annual Family,
Income

A,.

'-'1=under $3,000
000-$4,-500

-g$6,000
446,00D- 00
547,500-$9,00-0
6=$9,000-$10,500
7=over $10,500

20-24 Absolute Family Income
(Annual.) .

25-26 Total No. MembersHousehold

27 No. Children Household

a

120

128

I
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CODING OF PARENT INTERVIEW

Part II: Mother

[Coding will be done separately for each child in the study.
Where questions are anszered for each'child (e.g. Sec. IV),
code only answer for specific child; where collective answers
are given, they will be entered as collective scores for
every child

CARD II

(e.g.,

I(1)

V(7)]'.

Project Name Code

Family Name Code

Child Name Code

No. Jobs Since 1965: Head of
Household

Columns

1-5

6-10

11-13

14

4

15 I(2) No. Jobs since Moving to Current
Address

I(3) Relocation Effect on Earning a Living
1=Helped
2=No Change
3=More difficult

17-20 II(1) Annual Current Rent

21-25 Annual' Current Income

26-27 .Annual Current Rent/Annual Current
Income

(Express fraction as 2 digit number,
e.g., .25=25)

28-31 II(2) Annual Previous Rent

32-36 Annual Previous Income

Previous Rent /Previous Annual Income

39-40 II(3) II(2)-II(1) (Signed difference, e.g.
-14, in rent/income fractions).

Additidnal Housing Expense (Absolute)

44-45 Additional Housing Expense (Annual)
Annual Income

46-47 III(1) Total Housing: Facilities Score
(Max 22)

121

129 ,



4

48-49

50

III(2) Total Hous.ing: Maintenance gtore
(Max 101,

Total Housing: _Occupancy -Score
(Max 8)

51-52 Housing Total (Max 40)

53 -54 III(1) Previous Housing: Facilities Score

55-56 III(2) Previous Housing: -Maintenance Score

57 III(3) Previous Housing: Occ, Scoe

58-59 Previous Housing Total

60-62 Present-Past Housing Total
(Signed Difference)

63 IV(1) O =No

1=Yes

64 IV(1) Classify job aspiration for Subject
Child by Code for Part I: Occupation
Head of Household (Code: Card I,
Col: 16)

,
3=9 or 8
2=7 to 3
l=2 or 1

-

65 Difference BetWeen Occ. H.,of H.
and Aspiration. for Child:

3=child higher
2=equal
1=child lower.

56 IV(2) Job Expectancy 3 =Yes
2=DK
1.110

67 ,Educational AsPiration.for Child

68 IV(4)

(Code: Card I, Col, )3)

3=8, 71'or 6' ,

2=5' or 4
1=3, 21. or 1. .

Add: 9 Don't Care or Don't,Know .

3=Prob. yes
2=Maybe or DK
1=Prob.. no

122
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49 IV(5)
be'St in class

3= above middle

2= middle

1= get by
DK

3=Prob. yes ."
2=Maybe or DK
1=Prob no

3=yes

1=No

39/P's
2 =DK

,1=no

4= (9)yes, (10)yes
= 3=(9)yes,,:_(10)no
2=(9)no,' -(10)yes;
1=(9)no, (lqno

74 :
IV(11) 4=Very important

3=Important
2 -Not so important
1=Unimportant

73
E

IV(9)
IV(10)

(Class rank-
- Aspiration) ,

t .

75 -76

77-78

(Schtol,performance,
expectancy) .

(Study aspiration -)

(Stgdy .expectancy)

(Edubational
motivation)

(Educational
motivation),

Total Aspiration SoOre: Sum'

Scores in Cols: 57"59, el

(range 5-15)

Total Expectancy Score: Sum Scprea.
,

in Cols. 56,.58,:0W62 (range 3 -12).

Total Motivation Score:, Sum ,
.

Cols. 65-66, '9-68' (range 2-0

123
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6

CARD III
1 -5 P ojectName Code
6-10 -F 'ly Name Code
11-12 V(1).a 5= G . _

4=G\
3 =NG /NP Total all present neighborhood
2=P \ facilities. (range 14-70)
3.=VP

13-14 V(1)b 5=VG\
,

= Total all past neighborhood3=NG/NP facilities (range 14-70)2=P
1-VP k

k 1.Present Neighborhood Past
Neighbo\rhood (Negative if present
poorer, \ e. g. , -23)

15-17' V(1)a-b

18 - V(2)a 5=VG
4=G Average Rating of People

3=NG/I4P this neighborhood .(a-'e)
2=P
1=VP

19 ' V(2)b 5=VG
4=G
3=NG/NP
2=P

'l=VP

A erage rating, of people
pr vious neighborhood

2.0-21 -V(2) a-b Present-Past (Negative if pfesent
.Poorer)

V(3)a No. Project ilies Known by Name
V(3)b No. Project Families Called Friends
V(3) c No. Neighborhood Families Known by Name
V~(3).d' . No. Neighborho d Families Called Friends

22-23
24-25
26-27
28 -29

30 V(31b,d,e 1=More friends in project and neighbortiood
0=More friends outside

31 1=More' friends ow

V(3) .0=More 'friends reViously

124,
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r)

I

f.

33-34 V(4) 4=weekly
Total score

3=once/month group activities
2=several times/year
1=once/year

(sum a-ii

35-36 V(5)

37-38

39-40 V(7)

S.

4=weekly
'3=once/month Total score
2=several times/year places visited
2=once/year (sume a-i)

Total No. of Checks in "Takes '

Children" column in (4) and (5)

4=weekly
° 3=once/month Sum independent

2=several times/year activities of
1=once/year children

41 V(8) 1=a
2=b
3=c
4=d
5=e
6=f
7=g

42-41 r. V(9).

44 V(10)-(12)

45

.Hours per week subject child

is cared for

3=this neighborhood best
2=no difference ,

1=this neighborhood poorer

oT

V(13) 3=yes
2=DK (Aspiration to relocate better)
1=n6

ft VI(1) 6=some time/day
5=several times/week
4=once/week
3=less than once/week
2=rarely
1=never

15

1 3 $



46

47

48

09-50

/51-52

53

54

55

Time spent with. project children

(1-6 above)

Time spent with neighborhood

children (f=6above)'

1=36 is greater
0=35 is greater

VI(2) No. friends listed for ubject child,

No. "friends in same sc of

Time spent with project friends

Time spent with neighborhood

friends

Time spent with outside

friends

56 VI(3) , 4=all e ryes"
3=2 "es"

(4),(5) 2=1 "yes"
. 1=no."yes"

e

126

134

Score 1-C
as in cols

35&36

(Satitfaction: children's
friends).
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a.

Parents:

PARENT INTERVIEW: DEPENDENT VARIABLES

Material Gains:

Employment

- Income (spendable)
-

Housing

Community

Social Integration:

Friendships

Community Participation

Self Concept- Outlook

Aspirations for Children

Expectancy for.Children

Subjective Gaint:
Employment
Friendship
Community:

People
Facilities
Participation
Sum Evaluation

Children:

Social Integration:

Friendship

Community Participatiori:

,127

135

mr,

CARD NO.
AND

QUESTION COLUMN

Screening,
Interview 1117

II(1)(2) .1139-40

III(1)-13) II 60-62

(Community Evaluation
Scale present-Past
Difference Score)

V(3)a.-f. III 22-32

V(4),(5) 33-36

IVO.)-(11) II 75-76

ry(1)-(11) II 77-78

1(3)
V (3)

V(2)
V (1)

V-(4), (5)

V110)-(12)",

16
III 22-32

IiI"18-21
III 11-17
III 33-36
III 44

VI(1),(2)* . III 46-55

V(6),(7) III 37-40



CHILD INTERVIEW

4
I. FRIENDS

Family name
Child's name

Age: Sex: Race:'
Address:

(1) a. About how many kids in this project do you now by name? Can you name them

for me? Will you also tell me what school they go to and which grade they
f

A

LOCATION AND
NAME OF CHILD SCHOOL

.i')
.....)

,

:

.
,,.)

GRADE

check one

ke
0
ef

co ,- Vi 0

ci 0

., 4:7 .N? 4,4-ak; '4' S' ., -4, 0 0 0 0 0 0 . (7

0 0 0

o..BEST
.FRIEND RIE D IME P SITH____. . ,

Project .

>"
,

, . .

I

"

,

I

"I',
. ,

1

Neighborhood:, v. ..* . .

. --
; I

Outside 0

.

,

Neighborhood

_

. ... ,< ,

. .

.

b. Which of the kids you have named would you call your friends?

above.)

V4hich'of those friends would you call "best friends"?

128.

13.6

(Fill in table

I ,

g



(2) a. How many kids in this neighborhood, but not'living in the project, do you
know by made? Can you name them? (Neighborhood is roughly defined as
eleMentary school district.) Do they all go to your school? What grades
are they in?- (rill in table above.)

40*

b. Which of these kids would you call friends? (Fill .in table above.) ,

11!*
c. Would you call any of them "best friends"? (Fill in table above.)

(3) a. bb any of, your friends live outside thit neighborhood? Can you name them
and telrme at "schools they go to ?. (Fill in table above.)

b. Which of them live in your old neighborhood? (Before you moved here?)
(Mark old neighborhood friends with asterisks.) (Fill in table above.)

d: ,Axe any of them "best friends'.'? (Fill in table above.)

(4) Now I will read off all the kids' names we listed, and I would like you to
tell me about how much time you spend with each of them. If you see them only
a couple of times a year, tell me that, or every day, week, and so on.
(Fill in table above.)

II. COMMUNITYFACILITIeg AND PARTICIPATION

(1) Do you belong to any clubs, teams, or other groups that have regular meetings
or activities? .

GROUP (check) FREQUENCY OF MEETINGS REGULAR ATTENDANCE I
--,

Scouts -

Church
YM(W)CA--

,,- .

BgvsClub
.

Little League
Other teams
School clubs
Outside clubs
Other (specify)

,

.(2) What kinds of places in this neighbofhood do you go. -.to? About how often ?. With
whom do you usually go? (CrOts out places that'do not exist in nei hborhood.

PLACE

e.4
i ii:V ,o,ia.

-s1 ef- 4 . 4 i ei,,
.4e a ie a

v

. ea' 1(, '''''.:

.s, ei% Atic -'s,

4:?.
'tP.
a .;-'

11' 'I I szSW
WITH wHar----"I',77FREQUENCY

.\-1
W:%:si

Library ,::W
--'.

., -,..,,

YM (W) CA ,..:.\\--,,! :,..\--

Parks/Playgounds -41'''*
.:,:X1 . .;S.

rches/Synagogue e, -.
.-.- .\--1N :\ ,,, 'A.'\'.

Movies
...

.:..\1:,..

%;`;,1

,..-<-

.:-.' W.:':

Bowling .alley .

''

q
. ks3.7.W.1

-- ,,,:.
.w.,,,,,,,,N,Skating rinks

Swimming pools ,''z'x. :''...
.,,'s'A,, :.Clinics

Special store's (specify) .k ,.*'4

tl"";

''..W
:- ,:-., -.7.

Gyms
ii:-..1._., 4. -.A;V'Other (specify) _L

,1 r29 WM

A

'4



ACTIVITIES AND ASPIRATIONS

Cl) 'a. Do ,you have any paid' part-time jobs? What are they?--

Jop TIME' liiro,;,-/tIk, _

,.,.., I -
.

. ...--

.

b. (If jobs) About how, tally hours a week do You spend working?

-(2) a. What three things would you say yclu spend the most time
doing after school and on weekends?

TIME SPENT

(3)

watching television
organizedsports ,

unorganized sports,
working (paid jobs)
visiting friends
visiting relates
studying
helping around the

house
taking care of

ydunger children
messing around
going to movies
going places (.fM(W)CA;'

librarieSi museums,
'etc.)
school related activi-

ties (clubs, news-
papet, etc.)

hobbies
'Other:

WITH WHOM

b. About how many hours a week do you spend doinTeach o
these things and with whom? (Fill in dbove table.)

Can you tell me three things you like doing best after school
dmd'on weekends? They might be things other than those we
already Mentioned--just think about things you like doing beSt,
even if you-don't often get to do them.

.

.



'

J4) a. What kind of job would you most
.like tohave-when you are grown

A,11)?

6. What kind of job do you think you
will have when yop are grown'up?

151' a,. How far would you'like to gO in
school?

b. How far do you think, you will go
- in school?'

. .

'

'WANT,

.

Services- (hairdresser, _

mechanic, etc.)

MOST EXPECT

. .

Businessman
Steady work in a plant
Teacher/Social 'worker
Minister (Rabbi, 'etc.) '

Office Worke (clerk,'
secretary, etc.) .

.

,

Professional sports
Military -

Housewife .

Professional (doctor,
lawyer, etc.)
Owna small store
Other:

AdvanCed.degree
Graduate from four-
year College
Some college (but,
less than four ye4rs) -
Technical,' nursing,

business-course-,
.

Finish high school . f.

School until_aqe-16.
waillsuit'n-O*,ii%Ooul

*hat are all the subjects you have in school, this year?



(7) [Interviewer: ,Fill in names of all English /Language and Math
Subjects for each quadruple set of questions which follow.]

.

expect to get in
(Circle,one.)

B+ 13,13- C+ C C- D+ D- F.

a. What grade do you
next report card?

A A-

b. What is:the lowbst grade you could get in
on your n xt report card, that you would be satigfied
with?

on your

B+.B B- C+ C C-

c. How certain on-a scale from-1-10, with 10 being most
certain, are you th'at you could get a [Fill in
answer to (7)b.) in' '?

1 3 4 -5 6. 7 8 9 10
Uncertain Certain

d. How important is to you, if 10 is very,
important and 1 is not-at all important? ,00

1 2 3 4 5 6 7. 8 9 10
Not at Very.
all important.
important.

NEXT SUBJECT
.

I

e. What grade do you expect to get `in
next report card? (Circle one.)

A A- -B+ B C Cr D+ DD-

f. 'What is the loWest grade you could get in

on your

';on your next report card, that you would be satisfied
with?

-A A- B+ B B- C+ C C- D+ D D F

g. How certain or4a scale from 1-10, with 10 being most
certain, are you that you could get a [Fill'in
answer to (7)f.] in

1 2 3. 4. '5) 6 7 Er- 9 10
Uncertain Certain

h. How important is to you, if 10 is very
important and 1 is not at all important?

1 2 3 4 5 6 7 8 9 10 ,

Not at Very
all . important.
important. 14 0

/3i



NEXT SUBJECT

What grade do you expect to get in
i. next report card? (Circle one.)

A A- B+ B B- C+ C C- D + "D D-

-What is the lowest-tgrade you could get in

on your .

' on pziur next report card, that you would be:satisfied
With? 11

A A- B+ B C+ C C- D+ D D- F--

k. How certain on a scale from 1-10,, with 10 being most:
certain, are you that you could get a [Fill in
answer to (7)j .3 in _ ?

1 2 3 4 5 6 7 8 9 10
Uncertain Certain

1. How important is to you, if 10 is very
important and 1 is not at all important?

1 2 3 4 5 .6 7' 8 9 10
Not 'at'. Very
all important.
important.

\

NEXT SUBJECT

Tn. What grade do you-expect to get in
next report card? (Cirdle one.)

4 A A- B+ B B- C+ C C- D+ .D1D-

on your

. n,, What is the lowest grade "you could get in- k"`,
on your next report card, that you would be Vatisfied
with?

AA- -B+ BB- c + c C- D+ D D-
V

o, How certain on a scale from 1-10, with 10 being most
certain, are you that you could get a [Fill in
answer to (7) n 3 in

1 2 3 4 5 6 7 8 9 10
'Uncertain Certain

Hda important is to.you, if 10 is very
important and 1' is not at all important?

1 2. 3 4 5 6 7 8' 9 10
Not at , Very
all'

'I 41 important.
important.

"133



0

'-NEXT suBJEtT

q. What,grade do you expect to get in "onyo#
.xlextreport-card?,---(Circle.one.)-

AA- 134, B C+ CC C-. D D-:

r. What, is the lowest grade yOu'could get in.
on your next report card,_that_yOU would be satisfied
with?

:A A- B+. B B- C+ C a- . D+ .D- 111..

s. How certain on a scale from 1-10, with 10 being- most
certain, are you that you could get a [Fill in
answer. to (7) rl in ?

. 1 2 3 4 5 6 7 8 9 10,

Uncertain Certain .

t. 'How important is to you, if 10 is very
important and 1 is not at all important?.

1 2 3 4'. 5 6 7 8 '9 10
Not at Very
all important.
important.

NEXT SUBJECT.,

II

u. What grade do you expect to get'in on your
next report card? (Circle one:)

''A A- B+ B B- C+ C C- D+ D D- F

-What is the lowest grade you could get in
on your next report card, that you would be satisfied._

A A- B+ D+'D

w. How certain on a scale froT 1-10, with 10 being most
certain, are-you that you could get a [Fill in
an to (7) v.] in-

1 2 3 4 5 6 7 8 9 10
Uncertain . Certain

x: How mportant is to you, if°10 is very
important and 1 is not at all important?

t-1 2 3 4, 5 '6 7. 8- 9 10,
Not at' 'Very
a11 important.
important.

'134 -
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(8) How important are good school grgdeS to you?

iVery

tiimportant

.

Important

Not sO
Important,

.
Unimportant

1..

YOU i.
.

.

1

MOTHER
)

.
"'
i

.

FATHER
,

/ .

TEACHER 11

.

How important are good school grades to"your mother,
your father, your teacher? Fill in above table.

z

135
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CODE BOOK .:- CHILD INTERVIEW

CARD

Columns Question

1 -5 Project name Code

6-10- Child Name code

11-12 Age

13 Sex

14 Race 1 -white
2=black
3=Spanish
4=Oriental
5=other

15-;16 I (1)-(4) No. project kids known

17-18 No". project kids called friends (inc.
best) ."1

19-20

21-;22

23.1-24

.,

27

.28

0

No. neighborhood kids known

No, neighborhood' kids called friends
(inc. best)

lsto. outside kids known

Nd. outside kids called'friends
(inc. best)

' 3 ='most best friends in project
2,= most best ,friends. in neighborhood
1 = most best friends in'thitside

3 ==.most'time (outside of (school)
'spentwith kids in project,
most time (outside of School)
spent with kids in 'neighborhood'

1 = most time (outsidehof -school)
Spent with kids outside A.

2 = most friends '(inc. ,best) in same
school

),1 Tmost friends (inc. ,best) in
:different school

.

136,
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32

33-34

35

36,

37-38

39

AO

41-

(2)

(3)

J t

Z

No..group§ belonging to

NO:- wups 'belonging' to - rei ular
attendance:`,

.

t Pa *4

No 'cbrnitillnity'facilities used at
least, se4eral+ times per 'month'

No. community facilities Used'at least
a few times 'per.year'.

1 = facilities
2 = facilities
3 = facilities
4.= facilities

adults

mostly used 'alOne
mostly used with friends
mostly used with parents
mostly used with other

No. part time jobs

Work hours per week

1 =

2 =
3 =
4 =
5 =
6 =

7 y=

8 =

9 =

b. 1 =
2 =
-3 =
4 =

,

sports and other purposeful social
activity
work (jobs, studying, chores,- etc.)
passive activity .(movies, TV)
visiting
school rel..activity
educational activity,(liraries,
museums)
aimless activity ("messing around")
solitary,purposeful activities
(Nobbies,etc.)
other

activity primarily
activity primarily
activityvriftarily
activity primarily

1st 'preferred
2nd preferred
3rd preferred

44 (4)a. Job aspiration

.4.

137

145. .

activity
activity
activity

,solitary
in family ,

with friends-
with other adults

(Code tobe.
developed .

from.answerS
obtained)

9=prbfessional, techniCal
8=managers & proprietors
7=clerical .....

6=sales ,

5=service workers"



45 c III(4)b. Job expeciancy

46 Diff'*: 3 = aspiration,higher
2 =.equal app/exp
1 = exp higher-

(5)a. Educ. aspir.

48 b. Edsuc. exiiect.

. ,

4= craftsmen, foremen
3= operatives' .(skilled)
2=laborers (Unskilled)
1=houiehold

47

4 49

A

Diff: 3 = aspiration higher
2-= equal asp/exp
1 = exp. higher

.50-51 (7) Average grade expectancy language
subjects

12 =
11 = A-

. 10 = B+
9 = B

= 137
7 =
6 = C
5 ='C-.
4 =
3 =

So+

2 = D-
1 = F

52-,53 Id(7) Average lowest grade satisfied with
(language)

.56

Average certainty of satisfaction
(language)

3 = expectancy higher satisfaction
2 = expectancy, equal to satisfaction
1 = expectancy-lower than satisfaction

Average importance rating (language)

AVerage.grade expectancy math
'12 = A .

"11-=A1--
10 =-1i+



59-60

61-62

63

64

m,

9,

8 =,

7 =. C+
6 = C
5 =, C-'

4, = D+
3 ='D
2 =
= F

Average lowest grade satisfied with
(math)

Average certainty ,of satisfaction
(math)

3 expectancy higher than satisfaction
2 = expectancy equal to satisfaction
1 = expectancy lower than satisfaction

Average importanee rating (math)

III(8) .Grade importance: you
4 = very importadt
3 = important
2 = not so important
1 = unimportant

I Grade importance: mother
4 = very important
3 = important
2.= not so important
1 = unimportant ,

Grade importance: father
4. = very important
'3 = important ,

2 = not so important
1 = unimportant

;Grade importance: teacher
4 = yery important
.3 = important
2 = not so - important;
1 = unimportant

139

147



CHILD INTERVIEW: DEPENDENT VARIABLES

CARD NO.
,. AND

QUESTION COLUMN

Social Integration:

Friendship (Peer Relations) I(1)-(4). IV 15-29

(Summary Scores) IV 27-29

Commtnity Participation 11(1),(2) 'IV 30-35'

Activities III(1)-(3) IV 36 -43

(Summary Scores) IV 39,41

Self-Concept-Outlook:
#

General: Aspirations III(4)a.,
(5)a.

Expectancies III(4)b.,
(5)b.

Aspiration7 III(4)c.,
Expectancy (5)c.
Differences

SchOol: Expectancy,
Motivation, Satisfaction
(Battle)

TV'44,47

IV 45,48

IV 46,49

Average Expectancy.
(Language), III(7) bi 50,51
(Math) III(7) Iv 57,58'

Average Satisfaction
(Language) III(7) IV 52,53
(Math) III(7) IV 59,60

Difference
(Language) III (7) . - IV .56

(Math )., III (7) IV 63
se

Confidence
(Language) IV 54,55
(Math) . IV 61,62

140

i4



Self-Concept-OutlOok: jcontinuedf

School: '(contintied)

.----School Importance M(8)

Perception of '

School importance
to others

141.

149

IV 6,4

IV 65 -67-
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BATTLE'S MEASURE OP

ACHIEVEMENT EXPECTANCIES', GOALS,AND VALUES

,
,

BEHAVIOR,, MEASURED:- Achievement goals aneexpectandies.
, ,' , ,-,

.

(
.

.

.AGE -GRADE RANGE: Used with Grades.7-9 in two research
studies (pattle, i965',. 1966). NO reason why it could not
be lased with'elementarywhodlithildren 4f they received
letter grades in Math and English.

. ,,,
.

ADMINISTRATION: ,Group administered written questionnaire.
No time given, but very short.

, . .

. ,
, - _

., "OPERATIONAL DESCRIPTION:, Child7circles point on a letter
grade scale to indiddte his Minimal Goal, Minimal Goal

.

Certainty, Expectancy, Absolute Attainment Valde, andRelatkve
y Attainment Value in Mathematics and English., Each question-

. naite'also contained filler items..
'. 4FORMS: "Still.a research instrument:

i -

NORMS.: None. As any-norms would be re lative to 'the
r grading'system,of a particular school,, standardization
would be meaningless.. 4

, .

, ..

Content. Questions directly .tap desired yariableiin

tw6,school

's,ubjectg., Math and English, -,
,

Construct. Minimalgoal Certainty, and. expectancy are
correlated in, 7th to 9th graders (r=0.46, N =74) (Battle, 1965):

,

In larger samples (N=250-500) from7Same,source, attitudes
to Math and English.wdre'dbrrelated: -.

Expectancy: r = 0.51
.,

'
a.

". 4.,
P

° Minithal Goal: ' r
P
= 0.62

.
1. giniMal Goal q;ertainty:-, 'r

P
=,0.4T.

. . AbsoluteAttainrnent Value: , r = .0.0
-

. P , f ''',
, __

4 - e(Battl, -
1966)

'

. o

ti51
, ;



VALIDITY (continued): ' - 4.4

Concurrent.- Ix a town of 28,000, a sainple df seVenty-
four seventh, eighth, and.ninth graders w4p

w"n
drawn;. it was

distributed in-the foiloig way:: .

0
, 1 9.

20 Minima ='Goal ? . Exioectancy.,
20 Minimal Goal . > Expedtaricy 4 ..

* 20 Minimal ,Goal 4 Expebtanby,' Attainment Value
. .

High' ... . , .

14 Minimal Goal < ,,Expectancy, Attainment Value
. ,- . Low

.

4 '
In this sample; Expectancy correlated 0.47 .vld Minimal Goal
Certainty corielated.0.42, with persistence in a4 experimental
math to k. Goal, Absoltte Attainritent Value, and
Relativ Attainment Value did not predict task persistence
(Battle, 1965).

I .

.

Predictive. See Table;
ezon; f011owing°page.

.

\ 0
1 , ' ,

4p r ..
r .

,_1

RELIABILITY: ,,Becausd each conseruct is measured by a.single
item, internal . consistency artli" alternate form 'reliability
are irrelevant dncepts. Test-,:tretest reliability e. irr4eVant
because test is uppose,d° to be seasitive to What, happensin
school. Rater reliability ,is irrele#Ont attswerb are
precoded,

, 9

SOURCE;_ pattle; 1965, 1966 (basic items outside of original.
format y ,

.1 y:

I 0, 1 t) .., : 0
REVEREN cgs :

. ,
,

, .
V. ,

Battle, E;P. Motivatidn1 determlnante of academic-ia'sk,
ersiatehce. ,Journal:' of PereonaAty-Oid Social .Psychologyp es,'

.1.
4 .

. S, ,. , . , .e ".

' 7; , k s '
,, ,

-=-v , ,>4
INd , - .

*413Attle , g . F . Motlira.tsiongl determinants- of academiC co,nipe-,.. academic
i f / , .

' ' t elice , J burn.a 1 of Petsonalkitv 'and social- tPsyqh016gy, -3.,96'6, '`-

'6346.-.'642 . f
1 4

..- :. .
, .. .,

e. e..,
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"'BROWN tps SELF:-CONCEPT REFERENTS TEST'
.

.

.

BEHAVIOR MEASURED: Self-concept -.-ovihs and.perbeption,of,.
teacher: s' image of him caN.herself.'1

.. F. )
' .. e .t a M !

, / ',. 4:t e. ....0 .

AGE - GRADE 'RANGE: 3 1/2- grade 3
-

a 4
`

%

ADMIT iSTRATION: Individual, ,,oral:' Test is untimed..
. ,, .

.
.

. % . . ,--...- . .-,...._
.

.
, A, . c. . / 'R e / ..

1 ..ppERATIONAL DECRTPTION: Full- length picture (polor takep N. %,,

of, child- as he' stands against 9ff-white' backgrounff: No :
,. .posing instructions given.. *Alkev recogni4ing him or .he'rself

e
.in tfre picture, the 'child id,asked i staladar4zed set.o4!: -, ,

. 15 gdes.t.bdns about pliaracteristics bf the.person LiccIthe %

,

: 'picture, ,, QuestiOid 'are in !"either-oe format'sp that ''., , . -
,

bipolar, chafacteridtics of various' diiensions al4 represerited..f, , a- .

-For example, ."±s-SChild's name y .happy or". is he, sqd?" For :
. children attending school, ..ine, same j:6 questions are then

_,. ...asked from he te-wctieit s Texspective., Fox` examPle , ",Doei
(cNild' s) teacher -think that yeli-id.' s. flakier is . hapidy, or.. ' , .. :='

that YSe is sad ?" At the:en4, the 'child is 4iVetvandther
. .- . °:

victure.bf'himtelf, to take J;lome.'. `(White Bibwn included ,' ' -
, .. .1

..4 ,

'other kids!v perceptipn in another 'set V.fa questions, the'
, :-.. : ,

Manual (Eduoational Testing. Setvide, "1969i does WA.] -- .

r

C4 p

.
C.

0 0

4 ; , , t , , 1
..

. , 4,
.4

. :0
. , , ,

..

.
,

I.
,,'. -

'f) .
.0, .

FORMS: Ones . 41
t,

4E

' l'; '
. t *

,
. .

r e . .

N6RMS. '
painpia

was pomposed of 44- ch0i1fren, meaaa.a4e 5.7-
Years, from pfDper-...1:ower. t,o ..1.Ower-middle class backgrounds. '., ..,

'The 'ethniC 'composition was ,4nglo and Cfkicanb: tlhe redults... .1 -4 ,..-;

. a . ' m4for paX£ icu,lar items ..are presented ttri , the .'r.03.e bit:the .. - . ,

A Nr , ,

r" . ' Another sairtple consistd. of 1851 ch1.1d;en pertig,ipatic '''gt '.'14.' -: ,' v, P,$.

.,- :-fol.lowing pege. - " .1. 0 (5
Y .

.

...
.#

# in tlie, ETS7Hdadstart 'longitudinal Stlidy, .(Ddlicatioipal.' I , .. .4.4 .' ..
. .. . ,

. Teptiiitg Servr.cd, 1910.).. They 'were,testeci at agg fctur.'prior : `' '
t. 4.

, 4 . , 4': . ,tC0 `school attendance. ,Because chij.dren this, age have di.ffi-. -. , 17 ! .

0 ul'ty".understanding the difterence be,tweeh self' arid. btheiw, - 0,,
. . -

.4_.

of self are irepgirted:2 ine-n, - 10':6, SO.= ,2. 7., (Wiese:4'

ferents only 4scores: teferring, to the child; s ,p6rdeption ' . I f ' 1-.J

.
.

' 4, , ,

'..
scored. ;are' pOSItiveR :Skewed. ) .7`' . . ...-

. , i ...
..., , h , te 4i- '

44. C ,L 4 '4 t0: 4

,

e. t
Ie, . . , -.4.,

b ' o /
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t

VALIDITY: !
(

Content. !'The test's rationale uses Mead's ndtion
of the evolvement of, self-concept from one's perception
of significant others' perception of' self. lEducational
Testing Set:vice, A970, Vol. 1, p.. 177) ,

Construct. Brown (1966) gave '38 lower class black and
36 ,middle class white children the same 14 bipolar guebtionS which

. were repeated for their mothers', teachers!, and "other kids'
perceptions of them. In that study and a later replication,
Brown found black childrent.s self-perdeptions were signi-
fiCantly less favorable than ,those of white children. . Black
children perceived their teachers as seeing them in less
favorable positions. (No difference 'between the two groups
in either their` perceptions .Of their'mother's Or 'peer's,
evaluation of them-) No race differences appeared in the
hTS-Headstart study (EduCational Testing Service, 1970)..

In the ETS sample, self- concept scores were no different
koF males' and femaleS. There was a' significant relationship
betigeen age and nurtihg,riof omitted i,temsi. the youngest
children .(42-44'months) omitted an average of 2.10 items;

,the oldest .(57-59 mont4s) an average ,of 0.42 Items.' Arti-
factual variables,may hSve entered into_the response to
certain,. questions. For example, subjects had less rdifficulty
responding .to items using opposite adjectives' than to, those

,.using negatives. ,. , ,4 v. -
. .

. :. k
. . .

RELIABILITY: -Internal consistency - In Stanford
'. Institute saitple ,;clescribed above; xr20= 0.72.

.

.-$OURd: Educational Testing Servide
Piincetbn, New Jersey

h

REPERENCES:

Educationa_iiTestang Aervilbe. Disadvantaged' dha."Ildren \and
their first school. experiences': EIS-Headstart. Longitudinal
'S`tudi. 'Vol. .Primdeeon, ,Jersey,

.

ReSearch

' -Manual. for test wdMinistration: Brown IDS Selk=ConCept
Referents Test,.r .gducailion.il' Testing Service, Princeton, New
Jersey, 1970, .

.. . , ., 0 -.'.4., ... . . -

.. .ptankprd Regeara' ins -p.'tutu. liepot of the-,ipi lbt studies for
life Follow ,ThrTough pNialitatr9a i,"*.Tal]: 197.1' tedt, battery .

-44 ',14112Alo,,patk..,',Inaifornia, 1971; ' ',1= ', , .- ':-.,
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SUBTESTS OF THE

CALIFORNIA-TEST OF PERSONALITY'

(Sense of Personal Worth and Antisocial Tendencies)

-

BEHAVIOR MEASURED: Mental health 7-personal and social
adjustment:

AGE-GRADE RANGE: Kindergarten to adult.

ADMINISTRATION: Group administered, written test. Maximum ,

of 45 minutes for whole test; untimed. .

Qe

OPERATIONAL DESCRIPTION: Child answers 8, 12, or, 15
(depending on age) yes-no questions for each subtes't.
1B-Sense of Personal Worth is part of the personal, Adjust
ment battery; 2C-Antisocial Tendencies is part of the social
adjustment battery.

FORMS:__Akand BRbi' Different test booklets for grades
grades 4 4, grades 9-college, .and adult! (There 4:$ also an:
Intermediate booklet for grades 7-10.) -

NORMS: The Standardization sample represented, every gepgra-
phic area of the U.S.

e .

Subtest Age or Grade Number ' kora at 50t
,Pc4rcentile____._

,
.

1.B .. K-3 4,500 6/8.
-8 4,562 8/12,
7-10 2,812 i2/15
9-14 3,331 12/15 -

2C K-3 4,500 6/8
4-8 4,562 ' ,8/12
7-10 2,812 '. 12/15
9-14 3,331 12-13/15 rm
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IDT. O

4 'Contecnt. "The bfehal sourpes, of .the itegis.l.were
.!, :tAe pilkIications, of'psychologiSts and original.,reSearchiy,

- -the.,,a.Ahc;r..s., 06 .specific ,adjuStme4 patterns whicht..they
herd to'be the b*st indicators of.adjAistment for lack of itY
laeresplected front this literature as criteria of'adjlist- '

. ple*t.'4! However/ siricethese pnchplogistp saee'nOt,in, :,
.

agreement on many points, five pthr educational and .five!
,other: clinical psychb4.Ogists were given the. task ofkjud4ng

.-$ the apprOpriLteness' and eliminating the least desirable a.
'- theSe criteria, " (ThOrpe,"Clark, and Tiegs, 1953, P. 71.' .1,,

.
'Test items were devised-to-correSpond to, the suryiving,

criteria on' each' of five age ,levels. , ,. .. ,

1 ' Beiiiie.of the subteses have outdated Content. ThetwO -,
.,

subests described here, were choSeh because both content,

.

aid correct answerseemed.reasonable at the present time.
. .,-..., - .

,4

Construct. 'Zile interborrelations of subteSt Scores
-within the Personal.Adjustment.ar.ea range from.0.27 to 0.58
for children in grades 1 43 (N =237). For the Social Adjust-

,
meht area, the ranee ,is f-om:0.18 to 0458 (Thorpe, Clark;,

;.,,and Tiegs, 19531-..
. ..:

P ,
.

.
,, 4

Cdndurrent. The.California Test of Personality Was .

found tocrrelate more closely with clinical findings .

.

:khan any' o't'her personality test (California. Test Bureau, .0.!049). . . .,

.

In a comparison of the test with three rating methodsr
and an interview-technique, the California Test of Personality-
was most valuable in minimizing personality variance within
Individual's (Jackson, l9.46),:, ., -

..
.

4, ,

, r "

,

(,

RELIABILITY:

0

Internal consistency. 1B-Sense of Personal,WOrth Was'
selected because it has the highest correlations with the,
total personal. adjus.tment score (0:71-0.82) ,of any tubtest

4 ,

with.modern content. Similarly, 2C-Antisocial Tendencies;
has the highest correlations with the total social adjust-
merit score (0.66-0.'82) of any subtdst.with modern content, ,
Ite.correiations of the two subtestp with each other, are
tdirly low, ranging,, from 0.33 to 0.36 (Thorpe, Clark,' and
Tiegs, 1953).

-
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S

,

RELIABILITY (continUed)f ,

Alternate forms. "Tor a1,1 levels, theeitem.s.o.f.each
component...have been made equivalent .by the process of
having each item of FOrm AA matched with.an equiyalent
item of Foim BB as to difficulty, 41sorimiriltive,pCWer,
and internal consistency. callus', the means and standar'd
deviations are identical and'thq [other]° reliability data
apply equally to Torms'AA andBb." (Thorpe, Clarrk, and si

Tiegs,.1953,,p. 4) .

Test-'retest. No information-about the' time interval
:between test and retest was,gitrep whei the,f4lowing
reliability coefficients' were detertined:

,,

Subtest ,Age or Grade_ Number `K -R (20)
.:Coefficient

v ,

2B , .'

,

Ki-3'

4-8's.
7-1U'
5-14

255
'648,
1136
2262

1 .

"

'

°

'

,o032
.0.64
0.75
0.77'

.3C
,

,

. A ..
. ,

/

,

K-3
4-8
'7-10 I,

9-14 '9
. a

255
648

1136
2262

,:. 0.82' -
'0.77 ..

0.86 .

'0.84.

SOURCE :, Califorrila,T&S'E Bureau., 4

o Division of McGraw'HillBotk'Company
Del Monte'ReSeardh Park

.,MtinteKey, California,' 9390"
REEERENCES:

c , N , .

4

California Test Bureau. Simmary, of inves'tigation's number-, ' ..,' 2.(;,
one, enlarged edition, Los Angeles., 1.949. .a .

. ,.

r '
.. c.

4

,

'_alacksOh, J. The relative effectiveness of paper - pencil. i ,.

, ,,test interview, ankratinqs as techniqu4or personality,
-evaluation. Jautadl of Social Rsychdlo4y, 1946, 23,, 35-54. :-1,

4,

t

14
. ' , r

1.,

,...
Thorpe, L.P. , .Clark,.'-W.W.,...and Tieg, E.W. Manual:

'ft, California test, 'Personality.. Monterey; California:
,.0 ,

. CTk/McGraw -Hill, '1.953;;, : .,
0.

.

.
a,' ., ,

. 'i
,
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"
COOPERSMITH SELF- ESTEEM INVENTORY

BEHAVIOR MEASURED: Self- concept- self-esteein.

AGE-GRADE RANgE: Age 8 though adult,-

I i
(7).

ADMINISTRATION:, Group,,written% Untimedi no time ,given,
bpt probably about ten minutes for Form Ai
for Form B.

five minutes

, .
., i, ,v /

OPERATIONAL DESCRIPTION: Form A a list of 5-items for
which sub)edt checks "alike me" or "unlike, me". Stems broken
down 'into 5 Stibs'cals: general self, social self-peers,
home-parehts, "social - academic, lie scale (8 items). Form
B --: 25 items having highest_i-tent-total score relationship
in Form A. FOFin,13 'has. no 'Subsdales (Coopersmith, undated):

, , °..-
0

. :. / /

FORMS: A and 0,

149RMS
i .

o

e

.

6 .
.

": 1 .Sample
,

Age or Gtade . Meari4 SD

`43' gixlt*, -Grades .5-6
,,

83.3.
...

=

4 16.7

44 ,bOys Grades 6'; 81:.3
.

12.2,

1 t,748 school
'children in.
cehtral- ,

Connecticut
, ,

';Girls.
... Boy's -..,, .- 4

Ages, 9-15 :

. : ,':. , - .:.-;

-

..

*.* 724
''t7o.1.

.

....13

,.

12.8
e v '

01
, . .

*'
£11964(Coope'rsmith,

1...0



VALIDITY:'
. .

Content. Itemi reflect personal judgments of worthiness
in four areas:, peers, parents, school, and personal interests.
Five psychologists sorted a pool of items into two groups- -
those indicative.of high.self-esteem, those indicative of
low self-esteem. Repetitious and ambiguous items were thus
eliminated.

.
!

.

,tiConstruct. Children from higher social .class background
have significantly higher self-esteem. Jewish childien
expressed higher self-esteem than Catholic and Protestant'
(Rosenberg, .1965). .

. .

.
',

The following findings are based on 85 children from
Coopersmith's standardization satple, systematically selected
to represent different levels of self-esteem. Children of
father8 with irregular work history are most likelS, to have
low self-esteem. There is a significant association of ,

mother's self-esteem and stability and child's subjective
self esteem. ,

.
,

. *

"The mothers of children with high self-esteem are More
self reliant and resilient in their attitudes and actions
concerning maternity and child care. They are also
more likely to accept their roles as 'mothers and carry
'them out in a realistic and effective mahner.'...

- Fathers, of high Self-esteem subjects,are' more likely
-/to be attentpe and concerned with:their sons and...

thesons,are more likely to conkide-in their fathers.
The ipte±action:between husband and,wife in the families

, Of child±ph with high self-esteem.is:Marked by greater
.
compatibility ,and ease than, is the casein the families

,,
. of children-With less.self-esteem. There are more .

instances of previous, marriages and' rearing by step-
arentd, in the- families, of low self-esteem children.'..

Prom eVidence om.tile decision making proceSs employed'
. within the family, we .gain the impression that the'4igh.
self-esteem faMilies establiih-!clearer4patterns of
authority' and areas of responsibility," (Coppersmith, 1968,

1]...6y-- .

.

"The.most general statement about the anteceddnts of" .,
. . ,

in
_,

Self7esteem can,be,given n terms
,

of three _conditions
total or_neatly total acceptance of, the children by their
,parents, Clearly defined &4 enforced limits, and the ..

respect andlatitude.for indiVidtal actiOn,tha't exist
,

within the defined, limits:" (CpOPersmith, l9e8, p. 230,,
.

1

1 II

.



VALIDITY (continued):
Construct (continued)..

"Self-esteem is' higher among first and only children..:
Children high in self-esteem are less ,likely .to have
experienced frequent, nonserious problemg during the
early years of their childhood." (Coopersmith, l968, p. 163)

Mother's certainty about method of feeding is associated with
high self-esteem. Children witli high self- esteem, are less
likely to have been ",loners" in their' - childhood and are more
likely to have had good relationships With siblings and
peers (CoOperspith, 1968).

Concurrent. The following associations are not based

-on
the calculation of correlation coefficients, but rather,

x2 statistics from contingency tables.. The sample is the
same as above.

."High self=esteem is associated*th high IQ and medium
grades. Medium self-esteem is ,asSociated with High .-
,grades. High self-esteep4s-aXso associated with
low manifest anxiety, a lqw,-.1eVel' of destructive
behavior1 and high level of-.'aspiratiqn (beanbag measure)."
(Coopersmith, 1968)

rA

RELIABILITY:
Alternate forms . r=0-. 849%.

hest- retest. Five week interval; 30 5th grade children,
r= Three year .interval; children tested in grades "
5 and 8, r=0.70'.

,

SOOR9E:

, 7 '

r

Coopersmith,

REFERENCES:-
f, ,

Cootiersmith, S. ibe antecedents of sel,f-esteem. San
Praricisco, Freeman, 1968:

1 %

. , . .

Coopersmith, Si
the Self-Esteem
undated."

(S'

Instructions for scoring and' interpretirig
Inventory, University of California, Davis',

,Rosenberg, M. Society,, and the AdoleScent Self-image.
-PrInbetone PriticetOn University Press, 1965.

,/
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CRANDALL'S INTELLECTUAL ACHIEVEMENT RESPONSIBILITY SCALE

BEHAVIOR MEASURED: ,Locus of control (external vs: internal
cOntrol,of events) - in the intellectual-academic domain only.

AGE-GRADE RANGE: Grades 3 -12

,ADMINISTRATION: Individual oral administration for
Grades 3-5; written administration in group for Grades 6-12.
Untimed; average time not given.

OPERATIONAL DESCRIPTION: ,

Child is asked to pick the answer that best
describes how he or she feels in 34 forced binary choice
quetions.concerning the causation of positive or negative
outcomes in the intellectual-academic domain (Crandall,
Katkovsky, and Crandall, 1965). For example: "If a teacher
passes you to the next grade, would it, probably be
(a) because he liked you; (b,) because of the work you did."
Answer (b) is the Internal Control alternative.

FORMS: The following''research refers to the original
34-item form. There are, however, two newer short forms
(20 items), one for Grades 3-5, one for Grades 6-12. These
eliminate items having the lowest item - subscale point
biserial,correlation (NINH Progress Report, 1966-1968).

NORMS: The sample was composed of 923 elementary and high
school students drawn froin five different schools: a consoli-
dated 'country school, a village school, a small-city school,
a medium city school) and a college laboratory school.
(See Table , on following, page.)

:

VALIDITY:
Content: For each question, one alternative states that

the event was caused by" the child and another states that the
event was Caused by the behavior of someone else in the Child's
immediate environment. Berse thereAs no evidence that
beliefs 'about locus ,of -con rol generalize across different
behavioial areas, the,Intelleottal Achievement Responsibility
Scale Iimits,items to the siAgip domain of-intellectual-

-academic achievement. The scale was constructed to sample an
'equal number.,of positive and negative events, so that separate .

subscores 44 be ohtained_for beliefs in internal responsibility
for'successeS aid failures.
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VALIDITY (continued):
t4Construpt. Correlations ,between the r"; vtual

Aqhievement Responsibility su4Scores for poSiti$ end"
negative outcomes are'positive but low, achietring.:signi-,-
ficance in grades:6, 8, and 10, but not in,,gr-ades,3-:5or
12. Social class accounts fox-3a much smalieraDroportion
of the variance in Intellectqal.AChievementikesponthibilaty,
than it does in other measures of locus of,control,whioh
sample a wide range of social experiences, not.jstschobl-

.

associated activities. Correlations With IQ (Lbt.lje--..,.
ThOrndike and the California Test of'Mental Maturity). were;'
small but statistically significant.

In grades 6-12 Internal Intellectual AchieveMent Respon
sibility Scores were significantly associated with being
first born in a family and coming'from a small family.
To assess "social desirability? (the tendency with which
children will dissemble in order to put themselves in a
socially desirable light), the children's IAR scores
were correlated with their scores on the Children's.Sodial
Desirability (Cgtfiv Questionnaire (Crandall, Crandall,
& Katkovsky, 1964). An absence of relationship between
these two measures would suggest that IAR scores are
independent of social desirability tendencies.
Social desirability tendencies do not account for_much of
the variance in Intellectual Achievement ReSponsibility
'scores (Crandall,, et al., 1965).

.

In a sample of 40 first, second and third graders,
girls scored significantly more Internal on the Intellec-
tual AchieveMent Re6ponsibilityrScale.' There was a
correlation of 0.38 in the tOtal sample between this score
and the child's intellectual attainment value, chat is,
the' relative importa/Vce for the child of intellectual*.
achievement 'in comparison with other kinds of actieveMent
(Crandall., Katkovsky, and Preston, 1962).

'Congruent: In grades 1-3, Stanford-Binet IQ and
Intellectual Achievement Responsibility scores were highly
_correlated for boys but, not giks (r=0.52, n=20).

Concurrent. In grades 3-5 Internal Achievement
Responsibility scores correlated positively and signifi-
cantly with almost all parts of the Iowa Tests of Basic
Skills (reading, mathematics, and language subicores
and total achievement test scores)and with report card grades.
In grades 6-12, Inte,llectual.kchievement Responsibility
correlated less strongly but still poSitively with grades,
but most of the correlations with the California Achievement
Test were not statistically significant (Crandall, et,a1.,
1965).

t -
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1 i t eCil ti.V:e?.7." ..,112'..-17Lt.-^iSt second .ana: third grade bgys,
intel/ectual..,Acevoineht.`40.pons.,ijiility ..,.cOrgs wero:ii_ghl.,y

.....' 'correlated i.-th...fhei'atridunt ,.# 'tiipe.tii.e'logYP:,'-:(n,7.20)::,:-.6hosp, , .- ---:. ....

to spetici in int,1,10op.ial'a.:ctivities,- dli4-hg,,:trge!.tithe.. '''.::''''. .:
"(r=0. 70) ) *arid .6he.,,inteilSitY, with which they were .r.iving..::

. ..,-, ,..... . , - . ., ,,,,.. ,:in these a"Ctiirities,::(r-1-0..66).. ,-- They were.a1,8o high:V.-
-4." "_ -. correlated with boys' ieading achievement' test *corit es .,

. ... ".. .
, . , -

. '..' (r=0.51.,). These correlations; were nat:sign:ifi5dant'.-for
;.. ....

..:; ..,-, -.0...r1s (Crandali,et al., 1962). 1 -.- ' "." - '-':" ,

,

,* RELIABILITY:' 'Standardization sample ,(Crandal) KatkOvsky,.
and Crandall, 1965). e

I.

.

Type

.

, .

' 'Gr.ade ' Number

.Coefficients,
Total
'Scores ,

Positive
Outcome

Negative
Outcome

.

Test-retest
(2 Months)"

,
Grades ,3-5
Gracie 9 .

47
70 ,

r=0.69
r-=0". 65. .

.

r=0.66
r=0. 47.

I. .
r=.0.74
r=0 . 69

Iniernal .

Cohsistency.
(odd-even)

.Grade. ,3-5.'
,,Grades .6,, 81%"

:10, 12
,: 130,

:130
:. ,

l,
,r=0. 60

.

. .

r=0.., 54
r=0.60

" : ..'

.

r=0.. 57
r=60

SOURCE:
^

Dr. Virginia Crandall
Pels. Research Institute. .

YellowspringS, Ohio 4.5387

e. .. I ,, '
1Although the authc5rs tasn'about "predioting":from the" ,

independent to the dependent variables, the Lime interval
between them is not specified., and. they, may' actually be ,,..

, concurreht measures.. .: , ,
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STOR.Y SEQUENCE :TASi-
. .

7 IU

of a ,
S

1

BEHAVI OR MEASURED' :a Ver6al.skills comp'rehe4sion (Part I)-
and imitation (Part ft") of narratilie; visual sequenca:ng

. .

-t (Parts III and IT-),,, -". .

,... ,. . .1, , . .
AGE-GRADE RANGE: ,Ages 4-8:. (upper limit ,ig. qUes..t...i-o nable as

-,this had not been_ ', . -

. .

,.,... .
= ... ., ''I 'V 1

ADMINISTRATION: Ina vidua3,, oral. Untiried;
(Part I).

... , ,,
' ., . , .. _\

,OPERATIONAL DESCRIPTION: The ..materials,corisist'eofk*sii.:X sets.
of -cards with drawings of animals in various: §1.`tuationa. ..

:-.
-There is no ,apparent . sequence .in the pictured. sittittiops2---'
the -sequence is provided "by the' verbal cues used ,in 'the-, :,,.
-stories: One IEducational Testing Service,, ,197 -0); or three.._. -.,

(T4naka.c1968) other sets is used for.. instructional pUriioSea.. ,.,
. The first part'ia a compr ensidn test reqUires-,.

no Verbal 'respOnse'. The child is presented.with. an array, :_,. ;

of three or -four picture, cards`, rand ,lie iS. askesr..tfriseleot _ . .

a segtience .46f da'rds to go with a ,,story be is -firearInq. 'w- .'!
In thesecona.pat, the child listens to a:story and ,

'1-1.ery',"e"calls, i. e..,. retells, , the story. f .: ..- , Z;' f
4-1,,.-the third part; the chi:1d prgdiaceS''his own)..storY, .

.

.,'se/.0Ct.ing and ordering cards froth an array (Shipman', 1870)'. , s

.,

,,,:-:(There. is also a .fourth pAr.t-- of #he.tedt, used by
Tanakal..,1868:, the child' is ,asked'to Choose. one of three .

answer choices for the final card_ need0 to finish the
: ''Sequende. Part IV involves four more ,sets df,', cards.):

. . .- . ,.,.,.-.,./,
-.,

- FORMS: One. _i .

'NoRms4. ;see table -
,,

a-

o following page.

VALIDITY: -. . . .. ,,t,

C;ontent. The test has obvious face Validity, but.::::.
no diFFigsion of item selection. is available.-'',J* :' .', "
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40'a ,...

'. a'. '
. .. 1;-"..

:1
. . - 7. ..

; . -"

.
.( :there difference

in "01.4.aPt0-sge04-
ni-*A6_4fit.43-9-..,. of , this saiaple .hepd_ e4 helms.

sharp contrast a more
Service,

. the .ortg 4aI.:4-eguence in Pat I
Idetoieen ages four and

y gca41,...est the low .$ES..;,group., .(Aee. Table 7 )..
weien*,:titi;'40t.41f , . .ti.ttle''words , middle-

thah;.10:We.x;77ciasi , did better
ari'jr;;;40,-,:::',-aild",Ziii47:y.kar-clds did betier tkan four- year -olds .

','

Iiiirfkar-donsiSthhy. In the EtatFleadstart Longitudinal
$.t.tidy."-i 1971 ) the due ra rl:1*luct-moment correlation co effi-
;dient: fct_e1446 ,Chilciren was 0:'33 for the two items in Part I.

",

.phiPmah.1

- Educatinal tes.:ting4 :.8ervice
, Princeton; Ne_, Jersey

. : 1.,V7

rittiwgs :

Educational, Testing Service, DisadiraiAagpd children' andtheir _ fikst Chbc)1 'experiences ETS Headstart Longitudinal
--'13i,dliminary. description of the initial sample prior

tb:-sChool enrollment: Vol". I and II, Princeton, Ndw Jersdy,
1970. Stucturs4 'and deV4lopment of cognitive competencies
and styles prior to school entry, 1971.

_

Tanaka, M.N. Time sequence task. 'Paper presented at the
meeting of the American Educational Resesarch Association,
Chicago, Illinois, 1968.
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ILLINOIS TESTA IF PSYCHOLINGUISTIC_ABILITIES.

Verbal Expression Subtest

BEHAVIOR MEASURED: .Verbal skills
production.,

4

AGE-GRADE RANGE: Ages 2 1/2 to 9.

VIII Mil spontaneous sentence_

ADMINISTRATION: Oral, individual. Requires about 5 minutes,
untimed. C

OPERATIONAL DESCRIPTION: The Verbal Expression Subtest
assesses the child's ability to express, hiss own concepts
vocally. The child is shown four familiar'objects one
at a time and is asked "Tell me about this."

The score is the number -of discrete relevant
and approximately factual conceps expressed. Starting
point varies with age. Basal and ceiling levels are deter-
mined by performance.

FORMS: One.

NORMS:

,

. Sample Age Mean
.

.

SD
.

'Study,

Approximately
100U average
children between
two and ten ,

( 2.7-3.1
A:7-5.1
8.7-9.1

4.9'
12.9.
36.3

2.22
'4.74
9.12.

Kirk,
McCarthy,
& Kirk,
1969. 4

40 upper-lower
and lower
middle class
children

5.7

.
.

12.8

,.

Stanford
Research
Institute
1971

I

163
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t -

-Con'tee... "Colje'C'ts. :selected were mo'flip.. or- less tegular,,;-_. :: ..
v.,"

iif ..;s'olj...ci ciiiiii, ivithiiiii*,..t-ta-te:iii,...,.ar.i..d hOitic)ges),,gol.15.,....
fr1 T'Oompo t...ti on; ' tii.S;.'S,e-lection gi1O34s.:f.x,,4'.,:wir..ile,,,:irar,-.j.e.ty
ar.=?Charate.i4s.:,..i.c.2s, nd...'`...a iiip:41:i.4.Unb:0f..r4447-.z- claV4j3:1:;'."'. , ,
( cArt11Y .aiAA1.5:tiX,,.......;'-'-4:91.1.-,P. ._: :.-', .:1:.,..::-',,......::-. 7 --- --,--...-:;."-.::,,,..-:,f--"--:* -- .-

Bpive:pn.6-0 allci-1-6-.SaiireS- a;p si...gpifiCa4tIlY Cb;#614t-014
'- --,: ---- .,s- -,: ,:-:-...:,..- _.,..,,.:.,...,,J:-,..- - .-;.--- ,, .,,...-;.-.,.,-_*--,,' -,.._:-- .,...---."--- '7.i.----*;.-"."5-'i'-:::-::
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%.' ' -Consttia&t, This iiii6t6 co r6,1.At4e 0,,82'..with the . tOtal.,k-, - -,.._ .. . . ----ITPA 'score and 64 7,8--,itii,...0. gwamm4ti.p.,912plapp.-013.!st'
04ed on .702 ,041dieri:iii,.1*-199.r1960: standardization .-,., ... :,-,.,:.:,. .

smpIe*,-,MOCarthy.':apq.A;K#Ici...:A.4
. _, - -

Congruent. .-_ This .-StibteSet, had cOrrPlation..
with Stanford-Binetet

(based same-: Kirk -
_

iigLIABIliITY:'' The *A:iowing b4ied the
1959- 60 Standatdiz\atibii . sample donsistix4 of 700. children

.
between t:Wo 4-4d- iandbm1Y, ,se1poted -ftoirt,.'th'ose..atending , ,

s.choo.1 in..DecatUr. IllinOis and. their Preschool,siiiliiigs
(McCaekthY-:-Ancl-'1Cirk, -1963)

:' : 'internal COnsisterici. coefficient. of
.consistency 0.92. The split-half reliabil4y coeffioient
-.3-g-='-0- ' . .

,Test,-retest; After _an -x,nter34a1 of :three mohths,.:,or. , :,;,-age ratige fiorh76-0 to .

6$,, estimate for the . full ag.
-:ianqq., is O73.

. . 1

...

of
. $ -

. .

'-.'*,' SOURCE: :. University .Of Il1inois '1:treSs
-Urbana, Illinois--: 6180-1

.

..

,,.

REFERENCE:
I '"

Kirk, S,A., McCar
Manual: Illinois
Revised Edition..
1968.

Stanford Research Institute. Report of the pilot studies
for the Follow Through evaluation, Fall 1971 test battery.
Menlo_Eaki California, 1971,

thy,- J. d . / and Kirk, . W. D. Examiner's
Test of Psvcholincuistic Abilities,
University of Illinois Press, Urbapa,
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rl'""'..; ILLINOIS TEST OFI)SYCHOLINGUSTIC ,ABILTIES--
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,
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- -

. e . ..;- .1.
,"

Grammatic Closurebtes t .. .
3

- '4. .

B.JIAVIOR NIFIAS ikEP: Verbal, skills"proauction of graMmati'Cal
xtt7; ioitS% -. :

.,;
'AGE-rGRADE Ag'es.2 1/2--..to

. .
Yi; .

,

c s'. a- #
.;*: Individual, oral.' Requires,:p9ut,:five

.,<. .minutes; u.ntimed.,
. 1 -

t

, :
a / t ... ,

-

i ?.
. 9 cOPtilivtI01SMX., DESCRIPTION: The..0rAmmatie Clo-Ure SOtest-, %-- I _0 , -,

.T assesses the 6hi 1d' s ability to make. use of the redundancies
1",. , og oial 'language 'in ac'qUiring Automatic habits .fox handling. ,

!,,,4it' f s7- -4 5 s,yinfi,ax And'',gramitatic ikflectont :iffieie are 33 .orally _4,
1...., : presented l'teins, "accorripanieci:Ai pietlires which. ilortray .. the t

, .... 0, content, the verb41,.exAreksi.ons. . Each -Verbal, item tonsig s
.:(4,-;:: '`..p. 4 a 20..4)61.'fete` s.,tateliiht 'faliOwed .);,..ir'n ,.4.ncomglete statement, 1

. , -1 ,..f to. be.: f1,113,,sneddby the -child.;.- Staiting..point ,varies with age.
:' , 13A,sal.:and ::ceil,ingil:levels are',4fet.tplippd:by''age. .. ,
..-- .t..
- ''.

.
.. ..... , .:, -, :.;. '. '. ' ...;:.....

...... , i 0'' -,
. .1 4. 4. -., ..:,4

.« ::FecRMS-: Or1.6..1°. '1, ' ',-
3 ..- . , :: q . ,.:: .-. ..:. 4 , ,-. v ,.., ,..,, ;,- 4 ;... oi _ , . ..-_, ., ,-

--- . .

The
1, .: ; ' ';' .." boI -.11611.1Y1S4., The sEafiaardkiqVion' 4aira01,4 .4nsikeed o'f'approximately

4,1-00il'aver4e' ph...4.dren,"between:.!twci, Ands .tene' ; . '.. "-'-
&

, ., i ,a. s ., - . . .

a

.,. ...-''Age-, '
.,

Mean -,
..
... sly:

e

,, 2.i7-3'1-* ,,
-4:7-5.1 ..,
$.7-9.1.:.

,..-.2.:,8
.10.2 ,.
2.7,1 ..

, 2%. 17
. 3'.39.
'3.. 11

4-

.;:$ t. c

(X6rkr McCarthy; Kirk, 1969)'.
I

YAL/DiTY:... . .. ,..,, .

., Content. Berkci,(3.9...8) found , that young children could
reguliiipply burrea 'inflections to nonsense words.
Therefore, this aliilitY.: is_ located. ..at the nan-meaningful '
level. Nevertheless, the' -test; used pictures of "meaningful -"

. < , n, , 0

.
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.VAL441,TY (continued):
4

s

4

'
\Content .(cOntinued),... .

A
.1and familiar Objects becatise. chi ldr

.SJ.ippQrt.to 'younger children 'isn't are
Make nOnsens0.syllableS".into words.

4nforma`tive. e

,

en shOwecl a tendfnOp to,
.Pictu,ra 7pti-rsticiq

nat ttioiight
s

Construct. At 'ages..676 acid orgy, scores
cantly correlated, with Social Soores_ori this
stiti,t,eSt correlate -0.90 with *

the verbal .expression 'sub-test (based on,"t7.00 .children. in ;
'1959 -1960 standardization sample, McCarthy_, and Kirk 196'P-

A

'Congruent.; .ThiS subtest had ,a ogrileation,of 0,-89'
jith Stanford-Binet mental age,, '0.17 with StanfOrd-Binei'

IQ -(same sample, 'McCarthy and Kirk,. 1963 e
, -.

RELIABILITY:. The following reliabilities are 'based on the
19:59-1960 standardization sample, consisting - of 700'
children between.two.and nine randomly selepted frogt those
af,tending school in Decatur; Illinois, and their preSchooi
siblings (McCarthy ,-; *--

, Internal consistency. Kuder7Richardson (20), coeffi-
cient is 0.93. The split- hall" regability coefficient is
0.95.

Test-rtest. After an interval of three monthS or.

more, ' 'Within the restricted age range froth 6-0 to
6-6 (69, bhildren). The estimate fbi the full ager'range
is 0.92.

SOURCE: University of Illinpis Press,
Urbana, Illinois 61801

'b REFERENCE: .

Kirk, S.A., McCarthy, .1.,-J.,and Kirk; W.D. Examiner's'
Manual: Illinois Test.of Psytholinguistic Abilities,

,iteVised, Edition, University of IllinoiS. Press, ,Urbana,
1968. *

6

McCarthy, .V.J. and Kirk, S.A. The' construction, standardization,
'and statistical characteristics of the Illinois Test of
PSycholinguistic Abilities, University of.Illinois Press,
Urbana, 19.63. )
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,

AMATRIX TESZ''

Cbncept formation - nonverbal.classifi-

.

AGE.-GRADE RANGE:' Ages. -4 -9.

ApMINIStRATXON: Individual, oral. Untimed; no time given.

I

,0i3ERATIONALSDESCROTION: The test. presents representational.
as well as'abstraCt items'indiyidually,on separate cards.
Each of 44 items Of'the test prdsents a matrix of 2 x 2._ or-'
2 x 3 squares. One square is empty in each ease; t4e Othere
contain two-dimensional geometric figures or picturei of ,.

familiar objects which bear some relationship to each othei
on.the basis of their appearance,copterit, or spatial poei-
tion in the matrix. The subject is expected to.find the
figure or pictures for'the empty square on the basis of the .

relationship.established by the figures in the other remain=.-
ing squares. He makesjas choice from among four figures. ..

or pictures presented ;alongside the matrix. The subject 'is
asked to point to the figure that he believes to.belpng.in
the empty square. The 44 items are divided into fOurclasses
of problems. There isno attempt /to probe the child's

..response to any item./ (Zimiles, 1968) .

FORMS:. One.
r

NORMS:, The sample includdd'320 children. 40 children
.X20 boys and 20 girls) were tested -in kindergarten and each
of the first three grades.of two publiC schools. One school
was located in a middle class neighborhood and its children
came, from predominantly white middle class families. All
children attending the other school were from lower-class
black families: The, saMpld was drawn in equal numbers from
the upper, middle and lower levels of ability in those' grades
in which there was hOmogeneous giduping. The resultant norms
are presented in Figure 1 according to age and social class
background (ZiMiles, 1968).

167
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Grade Level
, -

A = School A (advafitaged)
B - School B (disadvantaged)I
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Class membership items
One-way classification
44,erm

- - -- -Two -way e-lassification
items
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4.

Conterit. ItemS,kall.into tOur:.clasSes.A ,'.: .-

,

11.7-%grceptual matching i-E6MS-(3)preSent.a.2 x,2"
matrix-1,06.1ph the figures 3.,n all three. octuPied*luares...
ake identtCan

, ,
4 a '

'.(2) 7.170s- membership-items- (18) pesent.,a 2' $. 2:--r-:,,,'
matrix in;w4ph the. three occupied squares, contain _different
figures thattave a common feature. .t '; '.:

(3) 41)e -way classification ,items. (1,1`); present 2',.X2
or 2 x 3 _matrices in which all the members of eachcOlumh
or each row are the same. Thus the identity,of-the.missin
item is given by its column or row member hip'. ,--.

(4) ,Two-way classification items (12) preSerit 2 x 3'
or 2 x 2 Matrices in which row and dolumn membership, 1P.
combination, determine the nature of the,missing.figure.
(Zimiles, 1968)..

ConstruCt. There were no sex differences in the,
standardization sample (Zimiles, 1968).

Analysis of incorrect responses on tfie'one-way olassi-
'fication task shows.that most result frorri failing to make
the transitiOn from horizontal (rows alike) to vertical
(Columns alike);arrays. ,J

.

Cpncurreit. N
4-

otavailable.

RELIABILITY: Reliability data might be contained in Zimiles
and Asch, 1967, btft Zimiles' office. could not locate a copy.

SOURCE: Dr. Herbert Zimile
Bank Street College of Education
-New York,..New York

REFERENCES:

Zimiles, H. Classification and inferential thinking in
children of different age and social class. Paper presented
to the American Psychological Association, San Francisco, 1968..

Zimiles, H. and Asch, H. The development of the Matrix Test.
Docuthent 1, Progress Report (1966-1967), Headstart Evaluation
and Research Center. Research Division, Bank Street College
of Education, New York, December, 1967-
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MTROPOLITAN ACHIEVEMEt4T TEST

(1970 Edition)

BEHAVIOR MEASUREb: Reading and .math achievement.

,AGE-GRADE RANGE: Kindergarten through grade

.ADMINIS'rRATI0iq AND OPERATIONAL ,DESCRIPTION: Group
administered, timed, written. test. ,Multiple choice
.format. The fol,lOwing chart shows areas =tested at
'each grade level and testing time for each.

Summary of Levels and Tests I
Levels irimer Primary I Primary II Elementary Intermediale Advanced' -

' Crades: K7 =1.4 - .5-2.4 2.5-4.4 3,5 -4.9 5.0 -6.9 7.0 -19.5

'Tests Items Time ItenF'Time Items Time Itents Time Items Time Items Time

,..Word -Knovledge

Word Analysis'

-Reading'

Language

Spelling -

Math. Computation

Math, Concepts'

Math. Problem Solving,

Science'

Social Studies

.

39

33

34

20

20

.20

as\: Is
,;40`' 15

42 38...
.

.

62 GO

.

. 40

35

'44

so

33

40

35

'18

15

30

10

18 '

20

25

< so is : so 15
.

' .

- 4.5 25 '," -45 25 '
50- 30 , 193 so

-40 20 50 'is. 7
40 35 ," 40 35

40 25 ' ',40. iS ,

as -so k-ss, 25
,.. .

. ' 78 35

... . 93. 45 .

so

45

90

50

40

40

35

80

94

15

25 ,
45,
Is.

25

; 23-

3.5*.

-..45; :.
.

,. ,

Inches* grades for which each battery I. primeval( intended.
Time 19
Itcferted to as Listening for Sounds' at ?rinser level.

FORMS: F, G, H

NORMS: Tests standardized
_ throughout continental U.S.
Harcourt _Brace Jovanovich,
for' every subtest at every

,

P.M Primer and Primary I levels, only *otal Ntedwmaties score,
bated on both' concepts and- computittpm..is fiporiid. At the. .

Primer Level. Mathematics is referred to simply as :Number."

,..

on 150,000 pupii.S, in grades,15:4
Report No. 8 (Test Department;.,

1971) presents normative ;data
age, level for every, form. ., '

J70

1 7 8 -;
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O

;"
VALIDITY.:

Content. On the basis of curricular analysis, iteMS-'"
were constructed to reflect Nhat was being taught in the
classroom at the time of the 197D revision (Test Department,
Harcdurt( Brace, Jovarrovich, Repo N . 1, 1971) . 1

.

Construct. Intercorrelatio ong the three subtests
of the Primer battery range from .6C,to .0.79. For the
other batteries they range from 0.60 -- ,0:139°. .

Concurrent. CorrelatiO* s etween Metropolitan gubtests
and the Otis-Lennon Mental Mi ty Test tend to increase
'systematically up to grade. Above grade 5, the correla-
tions level off in th ange of 0.75 - 0.80 for both raw score
dnd deviation IQ (Test Department, Harcourt Brace Jovanovich,
Report No. 12, 1971). (Median correlations for each grade -

are presented in Report go. 10, 1971.)

RELIABILITY:
Internal consistency. Median odd-even split-half -

reliabilities ranged from 0.91 to 0.94 for different*
age levels (Test Department, Harcourt Brace Jovanovich

.SOURCE: Harcourt, Brace, JoyanovichrIncr'
757 Third Avenue
New York, N.Y. 10017

- REFERENCES:

,Test-Department, Harcourt Brace Jpvanovich, 1970. -
.Regort.No. 1, Content development; Report No. Summary,
statistics for nationa1 standardization groups;. Report

,No.! 10,. Reliability.estimates and'standard'errbrsof
measurement; Report No. l]., Intercorrelations among sub -
tests; .Report, No.' 12, Correlations 'between scores on:the
Metropolitan Achievement Tests and the Otis-Lennon Mental
Ability Test.

,
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. NOWICXI-STRICKLANp PERSONAL REACTION SURVEY
... .,

,
. ... - , , ... .. t

, .. -

BHAVIOA MEASURED: Locus of control (external vs. internal,
,coritrok.pf:-Oenits).

. ..,

.

. ,

:ApE=Gil'ADE
.

RANGE: Gr4des:ir6, 7712 (two sets of p
overly ping questions). First and second graders
diffiCulty.taki*,tept. :a. ', ,-
, . ,, _. i ,- , I ,/ .. - ,,c.ic,-.- - ,

. ,. ,

ADMINISTRATION: Group adlitinistered written test.
":Can'126:asIced' Orally or -"in! writing; Untimed .

artiaIiy
.havie some

Questions

PROCEDURE: Forty lotana.,ctwice "yes' or "no" questions

:
such as, "Are you often blan)4'fOrkings that just aren't'
your' fault?" "pp 170 f.e1,ith4b.it'p eaey'to get friends to
do what- you wast.thtm-toi°! '. (one goilit>4.s,scored for internal
control response.'] :-%';',-':-:.,. 1. ,

i 1... . ...: ..

-FORMS: One' tor.each'age-ganga.,-,
, - , . ..

I' y 1 . il

NORMS: The sample.consistO'of,101/ mostly, white students
from-four, copmunities'borde;inq:on a'larq0Outherri .city
(Nowicki and St4ackland0.97I).

.

, ..

, -

.; ,

1 ,, .. 2
, ..,,, ..A.,,. .

, ,, . :

,

Intetnal Otientation'SCale ,

Males.**-- -i.'. --; '.' Females-
'Grade Number Mean Sp ',..3,. '.Nuhlbr- .' Mean . SD

3 44 22.03 4.67 :. 55 -.. 22."2 .` 3.-06
4 59 21.56: ,3.58,. : 45 24:26 ,.,3z.63
5 -40 21.68" -/4.-38, .,.; 41 /-. 2.340 P4.03.. )1 --.,-...
6 45, 26.27 5.16 ''' 4,3,..:--, --26i68 -,-4,.58 .;.' '.. 4.,-;:.,. .- 7 ! ,-

7 65 % 26.85 4.87 .,,,,,''5';/, .:,..-26-166'0231: ',....',:- ,!..,.

8 i 75 25.27 4.35 34 17.7_1 --3`. 58 '- : 1.., ...
9 43 26.19 4.06- 44 i 27:7$ : 3.75 -

10 68 26.95 5.34 57 .,,,27::0 -',:5 : al.' ,,2", :-
11 37 2.7.52 481 5.3, `.:27.994,,, 5.15 ,'' ''';:;!,

12 39' 28.62 4:74 .,48 '27.63', .5.05 '' . --. F;'",
-. . - ,i,. , .. '''

VALIDITY:
Content. Items Imple reinforcement 'situations 'aoross

"*. ,
,

interpersonal and moti)4tiOnal areas such a` s affiliation,

achievement and dependency. Readability at.5th grade: lev-0.
and agreement on classification of answers were also criteklA
for including items (Nowicki and Strickland, 1971).

. /

6

t:m
'sr

4
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VALIDITY (continued)
Construct: 'There is.a small, cons istent correlation

t .1D'etwPpl'iidegroeof Internality and occupational and educatibnal
1

level-of the,parents. Scores are not correlated with Otis,
(Nowicki and Strickland, 1971)% In aisocio7.-

metrictudy of third, fifth, seventh, tenth, and /twelfth
graders, 'Internal males received significantly more votes
fok,class president than any other groups, while Internal
-female twelfth graders were significantly more involved in'
'extracurricular activities (Strickland and Nowicki; 1971).
In :a pamp.-situation, Nowigki and Barnes (1971).found that,
.or-adoItscen't bla0c males, Internal scores were related to

- total votes received for friend and camp president.
- 1.1971). found. that a group of

-eight to eleven .year ald'mi/eS' with severe reading problems
were- moie*likely pa.be',External than a matched group of
norihal reers.

.

. Nowickll ,and Roundtrse 19 71) found that, ordinal
family iS.ielated to Internal-External scores:

'first borm_males'andlater born females are more' Internal.
.Nowicki and *Barnes.: (19.71) increased Internal Control

scores ,in a'group of 241.4aCKIower-,-claSs seventh, eighth,
,and,ni4h graders by Making explicit the connection between

4% the CArrtge-es behavior andfxesultant rewards.,
,

; ; : u../. 3
.1 -

: i

e.;
t ,t

. ..,

Conpirrerin'the,standatdization sample, the following
cOrrelatilons-bctween ).,96t.lsOfscontrol and achievement test
Scores were ieilind., .: '-' -s ', .. , .,

.

.

Grade.,
.

.. guMbev-- Male Number Female

3 r, 34 ' , .284 27 .178
4 :, . . 50 .118 ' 31 .195
5 .42 ` .398 . 45 .254 _

.. 6 .' 33.* ', .27.2 32 .112.
,7',... ' : 35 .335 34 .306
10, 49. .442 :38 .034
1-2.,-. A 3 8 .451 . 48 .004

. 1 .. . :t
a 6 .', C 4 ..' .,

i!1::. t,
.. .

4 tq.

4,1: %

,

," 4mZ. 0 "4

In a sti',ly'middle-class white school, Internal students
.. t"'frbkeigh*toleleven were significantly more likely to piefer

. ,,I*. -

's a large.geward later to a small reward%immediately (delay
r.

`gh,

of reinforcement). This relationship did .not hold for black
,.. ;4,,. . . ,,

, ', ', .

'(Nowicki and Strickland, 1971)

r .
' . e

r

I ^

7gt,-..
.

3.73
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VALIDITY. (continued)
"Concurrent (continued) ,

0.students in. a lower- class. school (Strickland_ and NOWicki,
1971).
.7--- In a7samPle orelementrY sOliool--Chil4rerr,,Duke"--and
NowickA. (1971) foundtiiat White External males Were '..
.significahtly more likely than internal males to distance.

. black peers. The sanefresults-held for males and females
in alligh school: Sample.

RgLIABILITY:, Standardization Sample (Nowicki and Strickland,
1971)

Type Age or Grade Coefficient 4

Test-retes t
(6-yeeks)(

. . -

. ,

Grade 3 .

Grade 7
Grade 10,

,

T r=0.630
.r=0.66

Internal
consistency
(split half)

Grades,35,
Grades 6-8 :
Grades 9-11'
Grade 12

r=0...'63

r=0.68
r=0.7i
r=0,81,.,

SOURCE: Drs. Bonnie R.'Strickland and Stephen Nowicki,
Emoxy University, Atlanta, Georgia.

REFERENCES:

Duke, M.P. and Nowicki, S: Perceived interpersonal distance
as a function -of the subject's locus of,control and the race
and sex of stimuli in elementary arid hgh school dhildren.
Paper presented to the South-eastern Psychological Association,
Meanu, Fla., 1911. I.

,

Nowicki, S. and Barnes, J. Effects of aitructlared camp
experience on locus of control orientation. Unpublished paper,
Eitory University, Atlanta, Georgia.

Nbwicki, S: and Roundtree, J. Correlates of locus of control
in secondary school age students. Developmental Psychology,
1971, 4, 479.

174,,
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REFERENCES continued)

Nowicki, S. and Strickland,,B. A locus of control scale
;"7Tcfir childien. 'Pappr presented to the American Psychological

Association,' Washington,ID.C. 1971.

Strickland? B.R. and Hill, J. An investigation of some
personality variables, in.male Children with severe reading,
probleMs. Unpublished paper. 'Emory University, Atlanta,
Ga.1971:

p

ir

P
Strickland, B.R.,and NowiCki, S
the 'Novicki-Strickland locus of
Paper presented to the American
Washington,.D;C:e1.971.

,

. Behavioral correlates of
Control scale for children.
'Psychological AssOciation,

1.75 ,

183 .)
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OHIO SOCIAL ACCEPTANCE SCALE

BEHAVIOR MEASURED: Peer interactions -- child's actual
acceptance of and by classmates andjlis perception of
classmates' acceptance of him.'

AGE-GRADE RANGE: Grades 4-9 (approximate).

ADMINISTRATION: Combination oral-written group adminis-
tration (Lorber). 'Untimed;' no time given.

5 c,

OPERATIONAL DESCRIPTION: The testis Made ep.of six
numbered paragraphs designed to describe a continuum of
relationships from very close Association" (1) to very
definite rejection (6). Each pupil of a group assigns
one,of these paragraph numbers to every other member of
the group (a class list must be provided). The child
then.as,signs to himself the rating he thinks each other"
classmate would give him.

FORMS: Rath's original form is described above. A
Revised Ohio Social Acceptance Scale e5,1..iires ratings on
a five-point scale. (The two most negative points on the
original scale have been collapsed into. one.) It has not
been used to assess the child's perception of how others
accept him (Forlano and Wrightstone, 1955; Justman And
Mrightstond, 1951).

4

NORMS:

Number ' Grades
.

:% Accepted
(1-2). '

% Rejected
(4-5)

'37 , , 7 36 '3g"

37 7- . 33 36
36 7 46 22.
32 8- 42 25

.32 8 36 ' 37
-- -,,3g 8 440 ,21

These probably should not bey considered norms, as independent
observation indicated a tendency for a preponderance of
acceptance ratings within a class to be associated with normal
dr,good class spirit .and absence of behavior problems.

:034

176
- , 4
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VALIDITY:
Content. The content of the six paragraphs is based

icon information obtained from pre-adolescents by asking
them to describe activities they liked to do with their
very, very best friends., with their other friends, etc.
(Raths, 1943);

Construct. A special type of class featuring a,
democratic, cooperative classroom setting with individual
guidance (at the ninth grade level) produced a higher level
of overall social acceptability within a classroom than
conventional classrooms (Forlano and Wrightstone, 1955).

The test was found to reflect short t rm changes
in student relationships occurring during trip,taken by
a high school class (Raths, 1947).

-After using the test to identify'isol tesi.Frechs
trained their teachers in procedures which might help
their social acceptability, Eleven of the twelve made
gains on the Ohio Social Acceptance Test administered As

. a post-test measure (Raths, 1947). ,
There is good agreement between teacher's judgments

of social acceptability and the results of the scalp.
There is also a relationship between social status and

. social acceptance as'iteasurpd by the Scale. rn general,
the results in a clasaPbom reflect the children's pre-
vailing criteria of social acceptance, e.g., respect for
athletic prowess (Raths, 1947).

Concurrent.
. .

,Sample ,
' Grade Criterion

Correia-
tion
Coeff.

Study

4 suburban junior
high-school students 1

Grade
'

7 Sociometric
measure

r =0.90
s

:.,-.

1

Young, 1947
(unclear '

which dorm
of scale
was used)

-

.

.

.

.

Ohio Recog-
nition
Scale (repu-
tation of
childrn as
viewed by
classmates)

.

r =0.83
P

.

.
t

5 classrooms

.

Grade 8 Moreno
Sociometric
Measure,

/

t
s
=0.89,
0.81

. 0.784
0.9,6

0.89

Justman &
Wright- A
stone,
1951

"177
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4

RELIABILITY:
)

Test-retest. r=0.72 for acceptance,ratings; r=0.77 for
pdrception of acceptance ratings ,(one-week interval between
test and retest). ,

SOURCE: Raths, 1943.

REFERENCES:

Forlano, J. an Wrightstone, J.W. 'Measuring the quality
of social acceptability within a class: Educational and
Psychological Measurement, '1955', 15, 127-136.

Justman, J. and Wrightstone, J.W. A comparison f
measuring pupil status in the classroom. Educational
and Psychological Measurement, 1951, 11, 362-367.

7

Lorber, The Ohio Social Acceptance Scale, 240-243.

Raths, L. Identifying the social acceptance of children.
4 Educational Research Bulletin, 19,n, 22, 141-168.

.

Raths, L. Evidence relating to the yalidity61 the.
Social. Acceptance Test. Educational 'Research Bulletin,
1947, 26, 141-10, 167-168.

.f
Young, L.L. Sociometric and related techniques fpr
appraising social status in'an elementary school, Sociometry

..1947,.10, 168-177.
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ADMINIS T,RAT I ON:, _

,
.

OPERATIONAL ,.:DES_CRIP-T2*: Examiner, says
to point to ceferOittpictUre.ApIlt"-Of."foiir.. alt6YnatiVes)..:,
(Older children. iriclip:a:Ee cci:Irp by:;.s.aying;_n*I7er.D
points vary ,with 144i0lplVOY,`i;:wth;
individual performance. :!-` . ;

* y ,

ft -
FORMS : A & 13,, (both us same set of 150'.411ates)., : ,: t

, : -
NORMS:- The 'sample' consisted Oft 4 1 012:,white 'children :

P

.*A , /

--

n.

randomly selected from public School population., Nashville,
Tennessee (Dunn, 1965).` 9

****,---kge Levels Form A
Raw Scores

F01711

r,

Sr

-v-------,,,
Mean .. S. D. . Mean S. D..

. . ,, ,... , .1
17-6 to 18-5 108.99

s

.
.

16-6 to 17.5 . 105.11- :
14.97 11,0.57 14.77 .

14.13 406.60 13.98
13.0915-6 to 10-5 '''" -102.25 ,c- '14.27

90.88 '
.102.70 ,

99.10 , 1165> 14-6 to' 15-5 13.45
13-6 to 14-5 - 93.36 11.99 95.03; =0 13.33 .

12-6 to 13-5 00.69 ' 91.96 12.701 -.:'1 11.67
11-6 to 12-5 84.62 10.20

,
86.23 ,, 10.79

107,6 to 11-5 82.23 9,95 83.22 10.90
9-6 to 10-5 , 75.49 0.61 ' 76.11 4. 9.29
8-6 to 915 71.29 , . 9.03 , 71.5

05.02
59.e9 c,

7-6 to ,8-5 65.81 658,60 , 8.69 "
6-6 to 7-5 60.82 7.77 60.75 . 7.61° "I° "1

5-6 to ' 0-5 55.3.7 ,. ,7.52 55.20 . 7.00 0

429 to 5-5 50.22 .8',17 49.62
45.05

. 8.05 .,

4-3 to 4-8 45.5.8 8.64 A 7.74
,3-9 to 4-2 42.08 10.34 .,. 42.02 '' '. 8.80
3-3 to 3-8 35.67 0.72 35.16 ,'9.45
2-9 to 3-2 29.28 9.66 29.68 8.80
2-3 'tin .2-8 20.39 . 8.45 20.23 8.54

4.
1 vat
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O

-Content. Item sample drawn from all words in Webster's
New CollegiateDictionary which could be depicted by-a
picture. Criteria for the selection of the four words to

ibe used in making up any one plate were:? (1) all four words
;were found.at the leveling and pre-test stages to be of the
same difficulty level; (2)°all four words demonstrated good
linear. growth curves in terms Of per cent passing at succes-
sive, age levels; (3) wOrdi were used where no sex differences
were found to exist; a(4) primarily,siftgular and collective
nouns, some gerunds, and a few adjectives, and' adlierbs were
used; (5) 'words were omitted which seemed to be biased cul-
turally, regionally, and racially, as were dated words,,
plurals, double words', scientific terms, etc.

The illustrations were drawn by an illustrator, using
the following criteria:. (1) 'eqtal size; (2) equal intensity;
(Z) equal appeal; and (4) appropriateness to the age level
o,f subjects most likely to view the plate in the test situa-
tion; i.e.,, in general, pearlier plates were of young children,
Middle numbered plates were of elementary children, and later
,plates were of adolescents and adults; (Dunn, 1965)

Construct. "Item" validity establishedj2y_selecting
individual words where the per.cerit61 subjects passihg
increased from one age group to the next. (Dunn, 1965)

;, Anglo-Saxon (English-speaking) group of 4th, 5th,' 6th
grade children scored 5.1. IQ points higher than Chicano
(Spanish - speaking) groin pin same .,grades (Corwin, 1962).

In Grade 5, 18 poor readers had a- mean'PPVT IQof.
94, 18 average.readers'had a mean IQ of 97, 18' good readers
had a mean IQ of 110. lb r
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VALIDITY (continued: Other Types

Type of *
'Validity

Sample
,

,Age or .

Grade .

Criterion Coefficient
.

Study
,

Congruent.

,

92 studenteAp-r2=14---/Q4(WB-E)
with IQs, .

/from 50 to f
57

.

.

,

140 children

,

.

150 students

. .

.

Grades 7-9

.

;
.

Grades K-6

Grade 7

.

r =0.82 ,..

P

IQ(WISC-V) r
P
=0.86

.

IQ(W/SC-P) r
P
=0.70

,.
'IQ (SB) r =0.92

P

IQ(WISC-F) r
2
=0.57 .

,

IQ(WISC -V) r =0.67IQ
P . .

IQ(WISC:R) .r =0.39
P

Levitt 1963

.

.

Lindstrodi 1961.

.

,

.

Tempero & 1960'
Iv anoff

.
,

. .

.

_.

.

,-,

.

,

.

(The mean PPVT IQ
averaged 10 points
above mean WISC IQ,

Henmon-Nelson Form A Form B
Test of r_=0.64 ,r =0.61
mental Ability ''

P
,

California r =0.57 r 0.58°
4

Test'of P PT

Mental
iMaturity

. Concurrent. .

.

.

,

L' f

CAT-Reading r =0.56 rr =0.58
& Vocabulary P P

CAT-Reading r_=0.60 ri3=0.68
Comprehension p

CAT-Arithmetic r
P
=0.50 -r

P
=0.57

Reasoning

=0.49CAT-Arithmetic r =0..40 r
FFundamentals .

CAT-Language r
P
=0.44, r

P
=0.45

Mechanisms

CAT-Language r
P
=0.41 'r

P
=0.45

Spellfng

.

_ ...

.

.

.

.

;

.
.

.

,

.

.

.

.

. ,

'Predictive.
r

270
children

.

pPVT-
August
before
Grade 1.
MAT,
Primary I
following
Spring'

_

MAT-word r ...39 s ,,

knowledge p .

,-.,

MAT-word r_=0,15'''
discrimination v

MAT-reading r =0.19
. p

Klaus
6 Starke .1964 4

. .

,

.

WB-F =
WISC-V
WISC-P

TEST ABBREVIATIONS,
Wechsler-Bellevue - Full scale.
= Wechsler Intelligence Scale for
= Wechsler Intelligence Scale for

scale
SB = Stanford Binet
CAT = California Achievement Test

a MAT = Metropolitan Achievement Test

*Tests under congruent are those measuring the same item". Tests listed
under concurrent are those with "practical" criterion (achievement tests
are supposed to be "practical" nontest criterion). ) fl
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RELIABILITY:

Standardization Sample.
I

Age' Number

.

,,

Alternate Form Pearson's
Reliability Coefficients

18 227 0.84
. .

17 305 0.84
16 354' - 0.80
15 307 0.83'
14 269 0.81
13 287 0.70
12 250 ,

.

0.78
.11 384 0.81
10 319 0.77
9 259 0.74
8 100 0.79
7 100 0.74*
6 183 0.67
5 133s 0.73

4-6 122 0.72 .

4-0 -110 0.77
3-6 119 0.81
3-0 92 0.75'
2-6 92 , . 0.76,

Other Samples.

Type of
Reliability

_

Sample
"..

Grade
Coeffi- .

cient
, -

.,

Author &'Date

Alternate .

forms (both
given- same
day)

.

150
students
(group
adminis-
tration)

7th
grade

r =0.75
P

Tempero 1960
&

Ivanoff

Alternate
forms

. -

- . ,

,

r =0.91
P

Stanford 1971
Research
Institute

Test-
retest r =0.81p

.

,,

.

Internal
Consistency

0

.

r =0.88
P

"
(

I
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SOURCE: Lloyd M. Dunn
American Guidance Service, Inc.
720 Washington Avenue, S.
Minneapolis, Minnesota 5541-41.'-

REFERENCES:
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PRESCHOOL INVENTORY

BEHAVIOR MEASURED: Achievement in areas regarded as
necessary for success in school,.

' AGE-GRADE RANGE: Age 3-6 (but could be used with older
chiltdren as six-year-olds pass only 2/3 of the items on
the average).

ADMINISTRATfON: Individual, oral; 15 minutes, untimed.
9

..., ,

OPERATIONAL DESCRIPTION: Rdsponses to some of the 64 items are
verbal; othqr are nonverbal. Items measure "informatiOn".
abdut the self (e.g., name, age, parts of the body); .'

number concepts 4"filore" vs. "less")-; knowledge of basic

No sensory attributes (color names) ; spatial movement with

/

respect to common envI onmental objects and phenomena
("which way does a fe ris wheel go?"; a rudimentary
understanding of social roles ( "What does a dentist do?")";,

'and the ability to 011ow simple,-directions as well as
relative y complex directions that presume an understanding
of prepo itions ("behind," "under," "in,'! 'etc.)!' (Educatival
Testing ervice,, 1970, p..141.) ,,,, '

, '

0

. 0

:et

FORMS: One.
4

151ORMS4 ,Headstart Sample.

O
O F'

. , Age' :
,

. Number Mean* BD

3.0'-- 3.11
4.0 1- 4.5.,,

'4.6 - 4.11,,
,5 - -5.5
5.:6 - 6.6

158
528
438
259
1f8

'1

, v

'25.6
30.0
33.9
38.4
4214

9.6.*

10.1
10.5
J0,1
11.0

a

.

He'adstart ts.thisty ar,t)asing a ,32 item version; no..data is
,available;iet.. .Y.

.

,

,*17fit of 64

4

4

r' ,
7: 7. .



NORMS (continued):

North Carolina Kindergarten children:

Social C).ass
1

Number Mean SD

Lower class 82 38.6 10.9
Middle class 136 46.5 9.1
Upper class 99 51.5 8.5

VALIDITY:
Content. Kindergarten curricula and classroom obser-

vation provided data on skills children implicitly assumed
to poSsess, in order to function in kindergarten classroom.
These skills, as well as areas of deficit in disadvantaged
children, were the basis for item construction.

Construct. In the standardization sample the following
correlations with Stanford-Binet IQ were obtained:

-Age r

3.0 3.11 0.39
4.0 - 4.5 0.59
4.6 - 4.11 0.64
5.0 - 5.5 0.65
5.6 - 6.11 0.63

These are low enough to indicate that the test measures
something other than general intelligence.

Among 1875 children betWeen 3.9 and 4.8, Preschool
Inventory scores correlated .59 with the Picture Completion'
and .54 with Form Reproduction scores on the WPPSI (Shipman,
1971) .

RELIABILITY:
Internal Consistency. The Kuder-Richardson (26subte'st

coefficient in the-total standardization sample is 0'.91.
The Preschool Inventory is not meant to be a homoefteous

test, but average biserial correlations between each item and
the total. score (0.45 -0.56) are higher than for most achieve-
ment tests covering a broad field of knowledge (Preschool
Inventory Handbook, 1970.
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SOURCE: Educational Testing e.rvice, Princeton,
. .

REFERENCES: ,-;.(

EduCational Testing Service, Disadvantaged children .AIitl their

first' school experiences:';.ETS-Headstart longitu41 4; study
Vols. 1 and 2, Princeton, NeWJersey, 1970. , . f

a :4*

Preschool Inventory Handbook. Educational TestLn. ervice,
Princeton, New Jersey, 1970.

Shipman, V.C. Structure and development of cogn tive
competencies and styles, prior to school entry,' ducational
Testing Service, Princeton, New Jersey, 1970 .:.
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SIGEL OBJECT AND.P16TURE

CATEGORIZATION TESTS

BEHAVIOR MEASURED: Concept formAtion.
- *

AGE-GRADE RANGE: Ages 4-6.

ADMINISTRATION: Individual, oral. Untimed; 40-60 minutes.

OPERATIONAL DESCRIPTION: The Objedt Categorization Test
utilizes-twelve object's -- matches, blocks, top, pipe, cup,
notebook, ball, cigarettes, crayons, bottle opener (photo-
graph of objects appears in Sigel and McgAne, 1967,, Sigel
and' Olmstead, undated).

The'test has- three sections: Identification, .active
sort, and Passive Soit. In the Identification pa,rt,-the
Child is asked what each object is'. In the' Active Sort,
the tester picks out an object, and asks the child to ?ick
out the ones that are the same, or like it. Then he:asks
"Why are the'objects the same?" This procedures repeated
with each object. .In the Passive sort, the-tester picks
out three items and asks the child how they are alike._

FORMS: One.

NORMS: Because no overall scores, are derived from this test,
norms are very complex. They ae.fo9nd in Tables 7, 8, 8:1,
9, 9:1, 10, 10:3, 10:4 in Sigel and Olmstead Tundated).

VALIDITY:
s Content. The task,u4lized an ,4r0y-containing twelve
life --"iii-TCYamiliar objects classifiable into four classes,

.: kitchen things,*smoking things, toys, and writing things.
All items were known and, cbuld be labeled .or. defined in some
way. ,

., t ,
.

,

Construct. Lower-class black and, to a lesser degree,
white children, had greater difficulty classifying pictures
than

each representational _medium. Middle-,class white and
black chilqrsn,showed'iio diffprences in grQu'ping three-.and

, . - . 4
4 '

.

1.87,

95,

1,



.0"

A./

./

two7dimensional stimuli (Sigel, Anderson, Shapiro, 1966;
Sigel and McBane, 1967; Sigel and Olmsted, undated).
A later-study (Headstart Evaluation and Research Center,

di4 not find this discrepancy.
'Training programs, modeled after Sigel, Roeper, and

Hooper (1966) were successful in influencing quality and
quantity of styles of categorization in five-year-old
kindergarten children. The effects remained one year
later. Training did not, however, influence the discre-
pancy in categorization performance with objects and
pictures (Sigel and Olmsted, 1968). Headstart alone sig-
nificantly improved scores on both tests'in both the
Active and Passive Conditions" (Headstart Research and
Evaluation Center,'1970).

The following pattern of intercorrelations between
Parts of the two tests was obtained in a sample of 160
Headstart children:

RPC AOC DOC

APC .56 .73 .61

.PPC .49 .61

AOC .69
,

APC = Active Picture Categorization
RPC = Passive Picture' Categorization
AOC = Active Object Categorization
POC = Passive Object Categorization

Congruent.
In the same sample, the pattern of correlations with the
Stanford Binet and Preschool Inventory was as follows:

Stanford-
Binet

Preschool
-Inventory

APC .22 . .40
PPC .28 .34
AOC .35' .40
POC .30, .t0'

RELIMILITY:
Internal Consistency. Measures of internal consistency

are not given because Sigel and Olmsted -feel that "such a
reliability would reflect more the behavior of the subject
than the consistency of the test" (p. 27, undated).

188
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RELIABILITY (continued):

Test order does have an effect: Test order interacts
with sex-and social class of the child.

Test-retest.' Grouping responses in Object and Picture
Categorization Tests.

Time Interval Number r

Active sort
Passive sort

6 months
8 months

81
51

0.69
0.44

(Sigel and Olmsted, undated)

SOURCE: Sigel and Olmsted, undated.'

REFERENCES:

Headstart Evaluation and Research Center, Michigan State
University and Merrill-Palmer Institute. A classification
and attention training program for Headstarpl,fiildren.
Project Report, May 1970. -

Sigel, I.E. Anderson, L.M.,and Shapir
behavior of lower- and middle-class Neck
Differences in dealing with represent&
jects. Journal of Negro Education,

Sigel, I.E. and McBane, B. Cognit
of symbolization among five-yearf-
HeIlmuth (ed.), Disadvanta ed Ch.
Special,Child'Publicat?.ons, 16

Categorization.
preschool children:

on of familiar ob-.
6 35, 218-229.

e competence and level
d children. In J.

d, Vol. 1. Seattle:

Analysit of the object
categorization-test and the , icture categorization test
for preschool children. Un ublished paper, Michigan State
University Headstart Eval tion and Research Center, undated.

Sigel, I.E. and olmsted,,P.P. Modification of cognitive
skills among lower -class Negro children: A follow-up training
study. Final Report, Headstart Subcontract #4118 with
Michigan State University Headstart Evaluation and Research
Center, 196

Sigel, I.E. and'Olmsted,

Sigel, I.E., ,Rceper, A., and Hooper, F.H. A training proce7
dure for acquisition of Piaget's conservation of quantity;
A pilot study\and its replication. British Journal of Educational
Psychology, 1966, 36, 301-311.
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STANFORD BINET INTELLIGENCE SCALE

BEHAVIOR MEAS6RED: Genera intelligence.
4

AGE-GRADE RANGE: Age 2 to adult..

ADMINISTRATION: Individual oral' administration. The
examination or a young child can usually be,completed in
half ah hour to forty'minutesi that of an older child fre-
quently requires an hour and a half. There are no timed ,

items before the 10-year-old level.
OPERATIONAL DESCRIPTION:'

At every age level some items require
verbal responses, others require non-verbal responses. There
is a wide range of item types. For instance, the 4-year old'
items involve vocabulary, memory, and form discrimination..
The test begins at an age level where the particular child
is likely to sucdded, with some effort. For an average child
this point would be one year below chronolOgical age. Basal '
and ceiling levels vary with performance.'

FORMS: In the 1937 version there were two'.'forms--
L and M. But the 1960 revision changedto a single form, LM.

NORMS: In general the mean Mental Age equals Chronological
Age, where each'iteM.pased contributes 'ore month to Mental
Age below year 6, two months aboveyear 6. ButStandard
deviations are totally variable. It is therefore necessary
to use the IQ tables presented by Terman and Merrill (1962)
in order to make comparisons with their normative sample.
This sample, the 1937 standardization group, consisted of
3184 native-born white subjects, including approxithately 100
subjects at each half-year interval from 1 1/2 to 5 1/2 years,
200 at- each age. from 6 to 14, and 100 at each age from 15 .

to 18. Each age group was equally diVided between- maleb and
females.and geographically-distributed withirk'the U.S. by
region and degree of urbanization.

VALIDITY:
Content. The primary criterion for selection of items

was to secure an arrangement of subtets which would fulfill
"the assumption, that general intelligence is a trait which
develops with age,", (Terman and Merrill, 1962, page 7). Only
items which "would probably correlate well with acceptable
criteria of intelligence" (page 9), could be included.

190,
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VALIDITY (continued)
Content (continued)

This intuitive, culturally-relative notion, whatever it meansl
is the only source of face validity for the test.

Construct. All items show an increase in percent
passing at ?successive age levels. Only items having the
highest correlations with total scores were retained in the
1960 revision, this contributing to the measurement of
general intelligence rather than specific abilities
(Terman and Merrill, 1962)4

The results of McNemar's (1942) factorial analyses of
all the items support the view that a single common factor .
would explain performance, but Jones' (1949) study reveals
the operation of group factors. Hofstaetter's (1954) factor
analyses of..inter-age correlations in Bayley's eighteen-
month growth study revealed three factors which account for
a child's achievement: "SensOry-motor Alertness' accounts
for -the variance of ment4 age scores for the first two ,

years. , Between 2 and 4 ybars a second ,factor, 'Persistence'
is operative and after 4 years'Manipulation of Symbols.'"
(Terman and Merrill, 1962, page 35)..

Kirk (1958) was one of the first,investigators
to show-that abiliiy'level can be 'changed by radical
changes in early environment. Many structured educational
progtams have produced largd, temporary changes in
Stanford-Binet IQ (e.g.i Bereiter and Engelman, 1966;
Blank, 1970; CaldWell, in press).

Stanford-Binet IQ's are lowered by an adverse reac-
tion to the failures built into the standard test adMinis-,
tration. According to this procedure, the tester begins
at a point where the child must exert some effort to
succeed.' He continues up to that mental age level where
the child fails all six tests., Thus, the child experiences
increasing. failure as the test progresses, Hutt (1947)
raised poorly adjusted children's IQs 4.5 points by altering
this aspect of the procedure- Well adjusted children's
scores were not- affected.

Many group differences in Stanford-Binet IQ have been
observed. The following table shows the correlation between
parental occupation and child's IQ found in one'study.

Estimated Average IQ's for Different
Occwational Levels (Goodenough, Tyler, 1959)

Professional 116
,Semi-professional, Managerial -112
Clerical, Skilled Tradks, Retail 107
Semi-skilled, Minor Cle ical 105
Slightly Skilled 98

Rural'Ownet, Farmers 95

l
\

ay Laborers 96

'MO
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.VALIDITY (continued)

I

Congruent. Almost all-intelligence tests develoked
since the Stanford -Binet have used it as a validity criterion.
.For example,, the full scale WISC correlated .82 with the
Stanford-Binet in one study (Cronbach,.1960). The correla-
tiovith the Peabody Picture Vocabulary Test is piesented
in the. description of that test.

Predictive. The following, correlations between IQ in
grade 9 (one school) and achievement tests one year later
constitute a representative sample of Stanford-Binet validity
coefficients.

Reading comprehension .73
Reading speed .43
English usage .59
History .59
Biology .54
Geometry .48 (Bond, 1940)

RELIABILITY:
Intern 11 consistency. The mean biserial correlation

for all th subtests (items) is .66.

Test- etest. The following table summarizes reliability
studies w th long intervals between administrations of the
test. T ey assess IQ stability as much as test reliability..

.1

, S-B
Revision Ages .

Pearson
Correlation
Coefficient Study

111 'Subjects from
Standardization
sample

.

1937 5 & 30

0
.64 ,

.

Bradway, 6

2962

10 adopted-
children

.

1916 4

,

& 13 .58
'- 5codak, Skeels,

1949
.

50 subjects from
Fels Study i

.

1937 6 &

.

13 .67
i
t

-aelson,
Sontag, Baker,

1958

SOURCE: Houghton Mifflin Company, 2 Park Street, Boston,
Massachusetts 02107
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STEPHNS-DELYS REINFORCEMENT CONTINGENCY INTERVIEW

BEHAVIOR MEASURED: Locus of control (external vs. internal,
control of events).

'AGE-GRADE RANGE: .Grades 3-8.

. ADMINISTRATION: Individual structured interview. Untimed;
mean - 15-20' minutes4 range - 10-30+ minutes.

OPERATIONALDESCRIPTION: 40 open-ended questions, e.g.,
"Wha't makes mothers happy?", "What makes teachers angry?"
Answers are scored internal if they describe reinforcement
as contingent either upon the subject's own behavior or
upon social rules.

FORMS: One.

=

.. ,

Sample Age or Grade
Mean Internal*
Control Scores
(SD not given)

1.4 black:Headstart girls Pre- 8.7'
15 black Headstart boys, .kindergarten 8.1
8.white Headstart girls 13.0
4 white Headstart boys '8.5

17` white middle-class girls 14:9
13 white middle-class boys 11.5
6 white middle-class girls, 15 .'8

9 white middle7class boys,. 14.4
,

(Parker and Stephens, 1971)
=

VALIDITY: -

,Content. Eight questions'are asked about each of five
reinforcement agents--self, peers, mothers, fathers, teachers
(Delys and Stephensr,,1971).

*Out of 40.
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VALIDITY (continued):
Construct.

Chinese-American school children showed higher Internal
Control scores than comparable middle-class Anglo-American
A- and 5-year olds. American Indian children from a
Headstart program scored about the same in Internal Control
-as middle-class white nursery school children. 'Internal
Control Scores consistently related to economic status within
ethnic groups. Lower-class black and Appalachian white
preschool children.show the most extreme External Control
-expectancies of all groups tested (Stephens,and Delys, 1971).
Anglo- and Afro-American preschool girls have higher Internal
Control scores than boys. . Puerto .

Rican, Mexican, American Indian, and Chinese-American boys
have more internal scores (Wang and Stephens, 1971). Regular
increase in Internal Control scores with age from 3-8.
Spanish-American children had significantly higher Internal
Control scores when interviewed by a Puerto Rican interviewer,
either in. Spanish or English, rather than by an Anglo inter-
viewer. This interviewer ethnicity effect did not show up
with black children and a black interviewer (Stephens, 1971)

Congruent. Low but farly consistent correlation .

between Int..ernal Control score and Stanford-Binet, Preschool
Inventory, and Peabody ,Picture Vocabulary Test score (Stephens,
1971).

Predictive. Relatively Internal scores associated with
increasing school performance ovet time. -Relatively External
scores associated with decreasing school performance, over
time (Stephens, 1971).

RELIABILITY:
Rater reliability. r=0.98 (Delys.and Stephens, 1971).
Internal consistency Ssolit-half1 and test-retest

reliability., Two black Heddstart,classrooms; r= 0.65 (Delys
and Stephen's, 1971).

SOURCE: Dr. Mark Stephens, Purdue University, Lafayette,
Indiana.
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APPENDIX C==DESCRIPTION=OF THE SIMULATION PROGRAM

Description of the simulation study Of the proposed
non-experimental design is most conveniently carried out
in terms of (1) the generation of test statistics in the
cross-sectional (Phases I and II) and longitudinal
(Phase III) elements and (2) optimization of the three
phase design with respect to critical:values of the test''
statistics. Description of these coihponents is provided
in C.1 and C.2 respectively; C.3 provides the basic program
listings.

C.1 Generation of Test Statistics

. The relative complexity of the simulation is
reflected in the somewhat cumbersome notation which
follows:

Xijkt
Test score of tth subject with
program residence category i,

program income category j,
neighborhood income category k.

The additional (unknown) conditions which attach to the
existence of "effects," self-selection of the first kind.
(entering), and self-selection of the second kind ( xiting)
are denoted as follows:

11 effects
'0- no effects

1 self-selection Im =
0 no self-selection I

n
fl self-selection II
0 no self-selection ft
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The existence of effects an& serf=satec-tian-of-the first
kind are both characterized by adding increments of 0.250,--
to the subject's score; a denotes the population standard
deviation of the measure. In the case of effects this is
only added to the scores Of residents i=l); in the case
of self-selection of the first kind it is added to the
scores of non-residents (i=o). Effects. and self-selection.
are both introduced through the mediating effect of the
program variables. Thus when effects exist,for example,
they only affect the scores of subjects residentin
high/moderate income neighborhoods and/or moderate income
programs.

4*

The introduCtion of effects and self-selection is
carried out by changing the mean of the population from
whichthe scores are generated. ..This popu.lation is .

assumed to be normal with mean 100 and standard deviation
20.1 The basic relationship for generating simulated
scores in the cross-sectional phases is therefore as
follows:

Xijkt = 0.25a (j+k) ri(k+m)+(l-i)m] +-u
t

Test scores generated by means.of this equation are then
used to compute the F statistics for tests of effects
and self-selection,of.the first kind. This is,done for
all 4 combinations of the binary variables k and m, and
for three different levels Of replication (6,9,12).
The only difference between first and second phases is
that the analysis in Phase I is carried our only for the
j, k combiaations (1,1) and (0.0); in the second phase all
foUr combinations are used. 500 complete sets of test
statistics were generated (including the longitudinal
elements). and stored dvtape.

1
Normal randoin numbers are generated through transfor-

mation of uniform random numbers (CDC RNZ) by an argument
of the central limit theorem.

k
u = xi-k/2) / )1732 0 5 x. 5 1

i=1

R.W. Henning, Numerical Methods for Scientists and Engineers;
McGraw-Hill, New York, 1962.
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-The-longitudinal phase:-differs-from 0*-bkoss-
sectional phase in two respects. In the Ars't place,
the dependent variable is now the difference between
the subjects original score and.his score Oring the
second wave. In the second place, self-seloction of
the -second kind, (correlation between mobility and
achievement} is introduced. The methods of-introducing
these features are now 'described.

Self-selection of the second kind is introduced by
simulating mobility amongst the subject population.
A base mobility rate of 40% is assumed for all the
programs over the two year period separating survey waves.
The individual family's probability of moving is modified
however, when self-selection of the second,kind is present,
Modification of carried out in a way designed to confound
program classifications with the dependent variables.
Thus subjects with high scores in the baseline survey
will have a greater probability of staying in filgh income
programs than -in low income programs. 'Converetly, those
with low scores at the baseline will have a higher proba-
bility of moving out of high'income programs.

The expression relatiftcPthe probability that a
familty moves to its baseline score-and the characteris-
tics, of the program is given by:

Pr{move/j, k, n, x ijkt}

x. .

i)kt 1)k
)= - pn(j+k) jp0(1-P0)

0 a

When n=0 (no self-selection) the probability of moving
is simply-pi,. When n=1, the probability of moving'
is additionally dependent on the program classification
(j,k), on the baseline score relative to the mean for-
that group of subjects and on the correlation coefficient
(p) between the binary random variable (move/not move)
and the individual's score. This correlation coefficient
was made to be 0.2 in the simulation. Using this method
each subject was assigned a uniform random number and was
deleted from the sample 'if this number was below the
subject's calculated probability of moving. Variancemoving.
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-

ratios were then Computed-to tAst.for,the=ilignificant
association between moving vs. not moving and baseline
scores. These require, of- course, the more comp4cated
expressions appropriate for analysis of variance'in
*factorial design with unequal cell frequencies.

It then becomes necessary. to arrive at gain scores
for the retaining subject population.. -In order to insure
correlation between gains and probability of moving,
gains are made to depend-on past scores as well as on
independent variables. Differentiating the second wave
score by a prime, the relationship employed was:

x
ijkt

- )qjkt, = 0.25 a(j+k)t g(xijkt-7qjk)4ct

et is a normal random variable.with zero mean and variance
of .1.3 and r is equal to 0.1. Thes 'Umbers were N

)

chosen to insure .(1) constancy of population variance,
and (2) test-retest correlation of 0.75- This relationship
was used to generate gain scores for 500 simulation runs
of the longitudinal design. Test statistics for the
existence of_both effects and self- selection were generated
and stored on tape.

1
The listing of the program used to geneiate all.

simulated scores and the associated test statistics ,is
`presented in .Sectiov C.3.1.
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Optimization Method'

The basic simulation experiment described in the
-last section provides statistics for tests for the
existence of effects and of self - selection bias through
each phase of the investigation. By running the
experiment 500 times at each level of replication, it
is possible to arrive at good approximations of the
multivariate distributidn of theSe test statistics
for, each of the eight combinations of effects and self-
selection of both kinds. These simulated test statistics
can then be used to estimate the probability of failing
each of these tests given a specified level of the
critical value of. the test. By varying these critical
values, the associated probabilities of failing (and
passing) these tests will vary. As described in Section
3.6.2.1, solution of the design for optimal values of
these critical levels was carried out; the basic results
were presented in Tables 14 and 15. The structure
and methods of obtaining these results are described
here.

olS:
The objective function in this optimizatin program

(B-C)Pr{Finding an effect and Effect exists}

- C Pr{Finding and effect and No effect exists}

-K.

B and C are real numbers designed to measure the
benefits,and costs associated with the alternative
outcomes; K is the expected cost of the experiment
itself, and is computed as the cost of successive phases
times the'prObability of carrying them out.

The complex elements of the problem are the evalua-
tion fo the probabilities. These expressions can be
written as:

1 1
'Pr{Ent} =- E E Pr {E /2., m, n} Pr m, n}

m=0. n=0

= 0,1 .
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The first terms in the simulation on the right are
estimated by the relative frequency with which all
the tests are Cessed in the 500 experimental runs for
given values of the test statisitcs. The second term
is the prior probability associated with the particular
combination of effects and self-selection. The eight
combinations were each expected to be equally likely
for the purposes of optimization.

The actual optimization was carried out using a
search method, since the approxiamtion to the objective
is a grid method and convergence was obtained within a,
maximum of 150 iterations.)

A
1Hooke, R. and Jeeves, T.A. "Direct Search" Solution

of Numerical and Statistical Problems. Journal of the
ACM, Vol: 8', No. 2 (April, 1961), cp. 212-229.

.
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C.3 Simulation

204

212

4



P
R
O
G
R
A
M
 
S
A
S
"
 
t
/
N
P
U
T
.
O
U
T
P
U
T
.
T
A
P
E
I
,
T
A
P
E
S
.
T
A
P
E
3
9
,
T
A
P
E
8
S
.
P
U
N
C
H
I

C
N
O
F
T
 
s
 
T
H
E
 
N
U
M
B
E
R
 
O
F
 
T
I
M
E
S
 
A
 
D
I
F
F
E
R
E
N
T
 
P
O
P
U
L
A
T
I
O
N
 
I
S
 
T
E
S
T
E
D
.

C
-

M
 
=
 
T
H
E
 
N
U
M
B
E
R
 
O
E
 
S
U
B
J
E
C
T
S
 
I
N
 
E
A
C
H
 
C
E
L
L
 
B
E
F
O
R
E

D
E
L
E
T
I
O
N
S
.

C
A
A
t
/
.
J
.
K
.
/
 
g
 
T
H
E
 
M
A
T
R
I
X
 
W
H
I
C
H
 
H
O
L
D
S
 
A
L
L
.
S
U
B
J
E
C
T
S
.
 
D
A
T
A
.

.

C
T
H
E
 
1
S
T
 
I
N
D
E
X
 
I
S
 
T
H
E
 
N
U
M
R
F
R
 
I
N
 
C
E
L
L
 
I
.

C
T
H
E
 
?
.
N
D
 
I
N
D
E
X
 
I
S
 
T
H
E
 
C
E
L
L
 
N
U
M
B
E
R
,
 
T
H
A
T
 
I
S
 
1
 
1
6
.

C
H
F
 
3
0
0
 
I
N
D
E
X
 
T
S
 
T
H
F
 
D
I
F
F
E
R
E
N
C
E
 
B
E
T
W
E
E
N
 
M
E
A
N
S
 
S
P
E
C
I
F
I
C
A
T
I
O
N
.

C
X
D
/
E
F
t
I
)
 
=
 
T
H
E
 
D
/
F
F
E
S
E
N
C
E
S
 
B
E
T
W
E
E
N
 
M
E
A
N
S
 
O
F
 
I
N
T
E
R
E
S
T
 
A
O

E
X
P
E
R
I
M
E
N
T
E
R

C
N
U
M
B
E
R
 
O
F
 
S
U
B
J
E
C
T
S
 
=
 
1
6
*
M
 
O
R
_
T
H
E
 
A
D
J
U
S
T
E
D
 
M
 
F
O
R
 
E
A
C
t
i
-
C
E
L
L
.

C
X
M
E
A
N
 
a
 
T
H
E
 
'
T
A
N
 
O
F
 
T
H
E
 
S
U
B
J
E
C
T
 
P
O
P
U
L
A
T
I
O
N
 
B
E
I
N
G

T
E
S
T
E
D
.

C
S
D
E
V
 
a
 
T
H
E
 
S
T
A
N
D
A
R
D
 
D
E
V
I
A
T
I
O
N
 
O
F
 
T
H
E
.
 
S
U
B
J
E
C
T
 
P
O
P
U
L
A
T
I
O
N
 
B
E
I
N
G
T
E
S
T
E
D
.

C
M
M
I
N
 
a
 
T
H
E
 
M
I
N
I
M
U
M
 
N
U
M
B
E
R
 
O
F
S
U
B
J
E
C
T
S
 
U
S
E
D
 
P
F
B
6
E
L
L
.

C
'

M
A
X
 
a
-
 
T
H
E
 
M
A
X
T
P
U
M
 
N
U
M
B
E
R
 
O
f
 
S
U
R
J
E
C
T
S
 
Q
S
F
D
 
P
F
R
 
C
E
L
L
.

C
I
N
T
C
V
 
a
 
T
H
E
 
I
N
T
E
R
V
A
L
 
B
E
T
W
E
E
N
 
N
U
M
B
E
R
 
O
F
 
S
U
B
J
E
C
T
S
 
U
S
E
D
 
I
N

A
 
C
E
L
L
.

C
N
O
C
U
 
=
T
H
E
E
N
U
M
I
=
E
R
 
O
F
 
C
E
L
L
S
 
U
S
E
D
.

C
N
O
M
S
 
a
 
T
H
E

O
F
 
D
I
F
F
E
R
E
N
T
 
C
E
L
L
 
S
I
Z
E
S
 
W
O
:

1
;
.
I
C
M
M
A
X
-
M
M
/
N
I
/
T
N
T
E
V
I
.

C
N
O
D
S
 
m
c
 
T
K
E
N
U
M
B
E
R
 
O
F
 
D
I
F
F
E
R
E
N
C
E
S
 
B
E
T
W
E
E
N
 
M
E
A
N
S
 
B
E
I
N
G
 
T
E
S
T
E
D
.

C
S
C
U
.
J
I
 
a
 
T
H
E
 
S
U
M
'
O
F
 
I
N
D
I
V
I
D
U
A
L
S
 
I
N
 
C
E
L
L
 
I
.
J
.

C
T
H
E
 
1
S
T
 
T
N
O
F
X
 
I
S
 
T
H
E
 
N
U
M
B
E
R
 
O
F
 
T
H
E
 
C
E
L
L
 
B
E
I
N
G
 
V
s
E
n
,

C
.

T
H
F
 
P
N
D
 
T
N
D
F
X
 
I
F
 
T
H
F
 
D
I
E
F
F
R
E
M
C
F
_
R
E
T
W
E
E
N
 
M
E
A
N
S
 
S
P
E
C
I
F
I
C
A
T
I
O
N
.

C
S
S
C
a
i
.
1
/
 
a
 
T
H
E
 
S
U
M
E
D
 
S
n
U
t
R
E
S
 
O
F
 
I
N
D
I
V
I
D
U
A
L
S
 
N
 
C
E
L
L
 
I
.
J
.

C
T
H
E
 
1
S
T
 
I
N
D
E
X
 
I
S
 
T
H
E
 
N
U
M
B
E
R

O
F
 
T
H
E
 
C
E
L
L
 
B
E
I
N
G
 
U
S
E
D
.

C
T
H
E
 
?
N
D
 
I
N
D
F
X
 
I
S

T
H
E
 
D
I
F
F
E
R
E
N
C
E
 
B
E
T
W
E
E
N
 
M
E
A
N
S
 
S
P
E
C
I
F
I
C
A
T
I
O
N
.

,
.

C
'

S
C
G
(
/
)
 
=
 
T
H
E
 
S
U
M
 
O
F
 
I
N
D
I
V
I
D
U
A
L
S
 
I
N
 
C
E
L
L
 
I
 
S
Q
U
A
R
E
D
.

C
.

X
t
/
I
 
a
 
S
L
I
M
S
 
O
F
 
N
U
M
B
E
R
S
 
U
S
E
D
 
I
N
 
C
A
L
C
U
L
A
T
I
N
G

F
.
P
A
T
I
O
S
,
.

C
F
C
R
I
T
 
r
s
 
T
H
E
 
F
 
F
O
R
 
A
 
S
P
E
C
I
F
I
C
 
C
O
N
F
I
D
E
N
C
E
 
L
E
V
E
L
 
D
E
T
E
R
M
/
N
E
n
 
B
Y
 
T
H
E

.
t
V

C
N
U
M
B
E
R
 
n
F
 
D
E
G
R
E
E
S
 
O
F
 
F
R
E
F
O
O
M
 
I
N
 
T
H
E
 
-
F
m
T
E
S
T
.

N
1
.
-
L
.
,

C
X
N
B
E
t
/
.
.
.
I
.
K
I
 
=
 
T
H
E
 
M
A
T
R
I
X
 
W
H
I
C
H
 
H
O
L
D
S
 
A
L
L
 
F
-
 
R
A
T
I
O
S
 
I
N

I
N
T
E
R
V
A
L
S
 
O
F
 
O
S
.

0
.
0
.
7

C
T
H
E
 
/
S
T
 
I
N
D
E
X
 
I
S
 
T
H
E
 
I
N
T
E
R
V
A
L
 
S
P
E
C
I
F
I
C
A
T
I
O
N
.
 
E
X
t

3
.
5
 
<
4
.
0
.

u
s

s
C

T
H
E
 
P
N
D
 
I
N
D
E
X
 
I
S
 
T
H
E
 
P
O
P
.
 
-
D
I
F
F
E
R
E
N
C
E
 
(
B
E
T
W
E
E
N
 
M
E
A
N
S
 
I
N
D
I
C
A
T
O
R

C
T
H
E
 
G
A
D
 
I
N
D
E
X
 
I
S
 
T
H
E
 
N
U
M
B
E
R
 
O
F
 
S
U
R
J
E
C
T
S
 
P
E
R
 
C
E
L
L
 
I
N
D
I
C
A
T
O
R
.

C
X
N
B
F
P
C
I
)
 
=
 
T
H
E
 
P
E
R
C
O
N
T
 
O
F
 
F
-
R
A
T
I
O
S
 
T
N
 
A
 
S
P
E
C
/
F
T
C
 
I
N
T
E
R
V
A
L
.

C
X
N
B
F
R
o
t
/
)
 
=
 
T
H
F
 
C
U
M
U
L
A
T
I
V
E
 
P
E
R
C
E
N
T
A
G
E
 
O
F
 
F
-
 
R
A
T
I
O
S
 
B
P
 
T
O
 
C
E
L
L
 
I
.

0
0
0
0
0
3

D
I
M
E
N
S
I
O
N
.
 
A
A
/
t
1
2
.
 
6
0
1
.
A
A
/
I
(
1
2
0
2
.
8
)
,
A
A
T
I
I
(
1
2
.
1
6
)
,
A
A
/
I
/
N
(
1
2
.
1
6
)

0
0
8
0
0
3

:
:
.
!
D
I
M
E
N
S
I
O
4

A
A
M
M
(
1
2
.
1
6
)

.
0
8
0
4
0
3

,
,

'

D
I
M
E
N
S
I
O
N

A
A
F
A
M
V
(
 
1
6
)
 
t
A
A
S
S
I
 
0
6
)
 
.
A
A
E
 
t
l
 
6
1
 
.
A
S
S
I
E
W
 
(
8
)
 
.
A
E
D
I
F
F
1
8
)

0
0
0
0
.
0
3

D
I
M
E
N
S
I
O
N
 
S
C
I
t
1
6
.
8
)
.
S
C
S
I
t
1
6
/
.
S
S
C
I
(
 
1
4
6
8
)
.
S
C
2
0
2
)
.
S
C
S
P
(
3
2
)
1
S
S
C
P
(
3
2
)

0
0
0
0
0
3
,

D
I
M
E
u
s
T
O
N

S
C
:
:
S
P
(
3
2
)
.
S
C
S
3
S
P
C
3
'
)
.
S
S
C
3
S
P
(
3
7
)
.
S
C
3
S
2
0
(
3
2
)

0
0
0
0
3

D
I
M
S
3
I
O
N
.
-
,
S
C
Z
F
(
1
6
)
.
S
C
S
3
E
(
1
6
)
.
S
S
C
3
E
(
1
6
)
.
S
C
,
n
o
t
1
6
)

0
¢
1
(
!
5
3

D
I
M
E
N
S
I
O
N

x
x
r
i
p
)
.
X
(
1
2
)
.
X
1
t
6
1
1
1
,
M
m
o
V
C
T
(
1
6
)
.
M
N
T
r
A
C
T
(
1
6
)

0
0
0
0
0
3

D
I
M
E
N
S
I
O
N
 
P
P
O
R
m
(
3
)
4
 
R
O
E
(
3
)
4

.
.
M
0
0
0
3
 
-

D
I
m
E
N
s
T
o
N

F
s
E
I
P
3
C
 
9
.
2
4
)
.

0
0
0
0
0
3

D
I
M
E
N
S
I
n
m

E
C
R
I
T
t
9
I
.
 
X
N
P
F
T
(
9
)

0
4
0
4
0
3

D
I
M
E
N
S
I
O
N

A
R
A
N
D
1
5
0
0
$

'
0
8
0
0
0
3
 
:
4
-

D
A
T
A

'
I
S
T
O
R
E

/
4
/

.

0
0
4
0
0
3

:
 
D
A
T
A
.

N
O
F
T
,
 
S
D
E
V
.
 
X
M
E
A
N

I
5
0
6
.

2
0
.
1
1
.
 
1
0
0
.
0
/

0
0
0
0
0
3

D
A
T
A

N
O
r
t
f
i
l
t
M
O
C
U
2
.
N
Q
C
U
3
S
.
N
O
C
U
3
E
.
M
O
M
S
.
N
O
6
S
 
/
1
6
.
3
2
.
3
2
.
I
§
.
3
.
8
/

'

0
0
0
0
0
3

D
A
T
A

M
M
T
N
I
.
M
M
I
N
P
.
M
M
A
X
I
O
M
A
X
2
.
I
N
T
E
V
I
O
N
T
E
V
2

/
6
.
6
.
1
2
.
1
P
.
3
.
3
/

.
0
8
0
a
0
3

D
A
T
A
 
\
N
O
r
P
I
T
.
 
N
O
C
P
2
T

/
8
.
1
6
/

.
,

0
0
0
0
0
3

D
A
T
A
 
;
P
R
n
B
M
.
 
R
O
E

/
.
4
.
.
4
.
6
4
.

.
.
.
.
2
.
.
.
.
1
.
.
.
8
/

0
8
0
4
0
3

D
A
T
A

A
S
S
/
D
F

7
o
o
t
1
.
0
.
0
.
0
.
1
.
0
.
0
0
.
1
0
.
0
.
0
.
1
.
0
/

0
0
0
0
0
3
'

D
A
T
A

A
E
Q
I
F
F

/
1
.
0
.
1
.
0
.
1
.
0
.
1
.
0
.
0
.
0
.
0
.
0
.
0
.
0
.
0
.
0
/

0
0
0
0
0
3

D
A
T
A
 
.
)
A
K
P
S
E
S

/
 
0
0
/

-
0
0
0
0
0
3

D
A
T
A
 
E
C
R
I
T
t
 
X
N
P
F
T

/
9
4
1
.
3
.
1
1
4
.
0
0
.
0
/

_
.

_

0
6
0
4
0
3

X
S
 
=
 
R
A
N
E
t
S
)

_
.
.
.
.
.
.
.
_

C
R
E
A
D
 
I
N
 
M
E
A
N
 
E
F
F
E
C
T
S
 
D
A
T
A
.

-
-
0
0
0
0
0
6

R
E
A
D
 
4
4
0
.
-
A
A
F
A
M
V
,
 
A
A
S
S
I
.
 
A
A
E



,
C

)

r
j

1
.

4
6
0
0
1
7

0
0
0
4
1
7

0
0
0
 
0
0
2
3

0
0
4
0
2
4

0
0
4
0
2
6

0
0
4
0
3
1

0
0
0
0
3
4

I
0
(
1
0
0
3
5

0
0
0
0
3
7

0
b
0
0
4
2

0
0
4
0
4
5

0
0
0
0
5
2

0
0
0
0
5
2

0
0
0
0
s
!

0
0
0
0
s
s

0
0
0
0
5
6

0
0
4
0
5
1

0
0
4
0
6
0

0
0
4
0
6
1
1

0
0
4
0
6
3
1

0
0
0
0
6
5

0
0
4
0
6
7
.

0
0
4
0
7
1

0
0
4
0
7
2

0
0
0
0
7
4

0
0
4
0
7
6

0
0
4
0
7
6

0
0
4
1
0
3
;
:
.
T

<
>h
a

O
n
n
t
O
S

h
,

-
0
4
4
'
1
0
?

a
n

I
-
1
1
;
0
0
4
1
1
0

0
4
 
0
0
0
-
1
1
3

4
5
0
 
f
O
R
m
A
T
(
3
1
1
0
5
.
2
1
,
1
1

C
-
-

C
A
L
C
U
L
A
T
I
O
N
 
O
F
 
m
E
A
N
X
F
F
E
C
T
S
 
F
O
R

F
m
=
 
0
.
6

E
M
 
i
 
n
o
 
S
 
S
S
I
M
 
a
 
0
.
0

D
O
 
4
0
1
 
I
 
x
 
1
.
 
4
,
-
,

F
M

a 
A

A
P

A
N

V
(W

1-
4M

S
S
I
M

A
a
g
s
I
t
t
+
J
)
 
-

E
M
 
a

A
A

E
(I

.J
)

J
 
c
 
J
4
3

4
0
1
 
C
O
N
T
I
N
U
E

F
m
 
=
 
F
m
/
4
.
0
 
S
-
S
S
I
M
 
x
 
S
e
/
M
/
4
.
0
 
S

C
S
T
A
R
T
 
O
F
 
A
-
L
O
N
E
)
 
T
E
S
T
 
R
U
N
.

I
T
=
 
I
T
T
m
F
R
(
0
)

P
R
I
N
T
 
5
2
.
1
4
 
I
T

5
2
1
 
F
o
R
m
A
T
(
5
1
(
4
0
2
0
1

n
o
 
1
0
0

I
S
T
M
 
a
 
I
.
 
N
O
F
T

C
.

P
H
A
S
E
 
I
I
 
C
R
E
A
T
I
O
N
 
R
O
U
T
I
N
E
.
.

/
I
N
D
I
C
 
a
 
0

m
D
F
S
 
=
 
0

F
A
M
I
L
Y
,
 
S
S
I
.
 
A
N
D
 
D
E
V
E
L
O
P
M
E
N
T
A
L
 
V
A
P
1
A
B
L
E
S
,

S
10 S

S
IM

E
M

:
1
#

E
M
 
=
 
E
m
/
4
1
0

D
O
 
3
0
1
 
N
n
c
 
=
 
1
.
 
N
O
C
U
2

D
O
 
3
4
1
_
T
R
A
N
N
 
=
 
1
0
4
M
4
i
2
1

P
A
A
 
a
 
4
4
;

D
O
 
3
0
2
 
1
 
=
 
1
4
1
2
,

.
!

R
A
N
D
N
'
 
=
 
g
A
N
F
(
0
)
.

.
P
A
A
 
a
 
R
A
N
D
N
-
 
V
A
A

3
0
2
,
C
O
N
/
T
m
u
E

.

I
S
T
o
9
E
.
=
 
7
S
T
o
R
E

1

A
R
A
N
D
(
I
S
T
O
R
E
)
 
a
 
P
A
A

.
/
F
l
/
s
T
O
R
t
 
.
L
T
,
 
5
0
0
)

G
O
 
T
O

8
8
8

`
/
S
T
O
R
E
 
r
.
 
0

W
R
I
T
E
(
1
)

A
R
A
N
O

8
8
0
 
I
F
(
M
D
F
,
5
,
 
E
Q
.
 
1
)

G
O
 
T
O
 
3
1
1

-
 
/
F
t
/
W
e
C
 
.
E
0
,
 
1
)
 
G
O
 
T
O
 
3
1
1

D
o
 
8
0
0
 
M
O
I
F
F
 
a
 
1
.
N
0
O
S

C
.

M
E
A
N
 
A
D
J
U
S
T
M
E
N
T
 
R
O
U
T
I
N
E
 
F
O
R
 
F
A
m
I
L
Y
.
S
S
T
.
 
A
N
D
 
D
E
v
E
O
P
m
E
N
T
A
L
E
F
F
E
C
T
.

I
F
t
N
o
C
 
.
G
T
.
 
1
6
)

G
O
 
T
O
 
3
1
1

A
A
I
I
(
I
R
A
m
N
.
N
o
C
I
m
D
I
F
F
)
=
(
(
P
A
A
-
6
.
0
)
4
S
D
E
V
)
.
 
X
M
E
A
N

(
A
A
F
A
M
M
O
C
I
*
S
D
E
V

1
)

t
A
A
S
S
I
(
N
O
C
)
=
G
D
E
V
*
A
S
s
/
O
r
t
m
o
/
F
F

0
0
4
1
3
3

0
4
4
1
3
4

3
1
1
 
A
A
H
=
t
t
P
A
A
-
6
.
6
)
*
B
o
E
v
f
o
x
m
E
A
N
t
A
A
F
A
m
V
t
N
O
C
T
1
A
)
*
S
n
E
v
)
4
(
A
A
s
S
i
t
N
o
C
-
1
6
)
=
s
0

-

1
E
V
*
A
5
S
I
D
F
(
M
D
I
F
P
)
1
4
t
A
A
F
t
N
o
C
-
1
6
1
*
S
D
E
V
*
A
F
O
I
F
F
t
m
n
I
F
F
1
1

0
0
0
1
5
2

-

I
F
t
M
O
I
F
F
 
.
L
E
.
 
2
1

G
O
 
T
O
 
3
1
.
3

0
0
0
1
5
4

I
F
(
m
n
F
s
 
.
-
E
Q
.
 
1
)

G
O
 
T
n
 
3
A
6

0
0
4
1
5
6

I
F
(
m
n
/
F
F
 
.
E
0
.
 
5
1

G
O
 
T
O
 
3
0
5

0
0
4
1
6
0

I
F
(
m
n
I
F
F
 
.
E
o
4
 
6
)

G
O
 
T
O
 
3
1
3

S
E
L
F
-
 
S
F
L
F
C
T
I
O
N
 
R
O
U
T
I
N
E
 
(
T
Y
P
E
 
I
I
)
 
F
O
R
 
P
H
A
S
E
S
.
/
 
A
N
D
 
1
1
.

C
H
E
C
K
I
N
G
 
R
O
U
T
I
N
E
 
F
O
R
'
-
S
.
S
.
 
T
Y
P
E
2
 
M
A
G
N
I
T
U
D
E

-

P
H
A
S
E
 
I
I
.

I
F
(
N
0
C
 
.
G
E
.
 
1
7

A
N
D
.
 
N
O
C
,
.
L
E
.
 
2
0
)

G
0
(
T
6
)
3
1
7

I
F
(
N
o
C
 
,
n
E
.
 
2
1

A
N
D
,
 
N
o
r
'
-
,
L
E
.
 
2
5
1

n
o
-
T
D
 
3
1
4

/
F
(
N
o
C
 
.
G
E
.
 
2
9

.
A
N
D
.
 
N
O
c
 
.
L
E
:
 
3
2
)

G
O
 
T
O
 
3
1

3
1
6
 
I
 
=
 
2

S
,
 
G
O
 
T
o
 
3
1
8

1
1
1

3
1
5
 
/
 
=
 
3
 
.
s

G
O
 
T
O
 
3
1
8

3
1
7
 
I
 
x

3
1
8
 
A
A
m
=
x
m
E
A
N
+
F
m
*
S
D
E
v
s
S
i
m
,
S
D
E
v
*
A
s
s
I
D
F
(
m
D
/
F
F
)
4
6
4
=
S
O
E
V
=
A
E
D
I
F
F
(
M
n
I
F
F
)

W
E
I
G
H
T
 
a
 
A
B
S
t
R
O
E
t
I
)
)
,
 
1
1
.
0
 
-
 
A
B
S
t
R
o
F
t
i
O
i

R
=
F
R
4
8
m
(
1
1
4
(
(
R
4
E
(
I
1
4
S
O
R
y
(

W
E
I
G
H
T

)
 
4
(
A
A
M
-
A
A
M
)
)
/
S
D
F
V
)

'
R
A
N
 
=
 
R
A
N
F
(
0
)

: -

G
O

T
O
 
8
4
0

0
0
4
1
6
1

0
0
0
1
7
2

0
0
0
2
0
1

0
0
4
2
1
0

0
0
0
2
1
2

n
1
1
0
2
1
4

0
0
0
2
1
5

t,
0
4
0
2
2
6

O
p
4
4
1
2

0
4
0
2
4
3

0
0
4
2
4
s

0
0
4
2
5
0

41
11

,

C C

I
F
(
R
A
N
 
.
G
T
.
 
P
)

G
O
 
T
C
#
3
1
3

.
/
R
A
N
N
 
a
 
T
R
A
N
N

1



0
0
0
2
5
1

0
0
n
2
5
2

0
0
0
2
5
1

W
P
C
S

0
0
0
2
5
6

0
0
0
7
5
6

0
0
0
2
5
7

1
0
0
7
6
s

0
0
4
2
7
0

0
0
0
2
7
1

-

0
0
0
2
7
4

N

0
0
4
2
7
6

0
0
0
3
0
1

0
0
0
3
0
1

0
4
0
3
0
2

0
0
0
3
0
3

0
0
0
3
1
7

0
0
0
3
2
2

0
0
1
3
2
4

0
0
0
3
2
5

0
0
4
3
3
0

0
0
0
3
3
4

0
0
0
3
3
7

0
0
0
3
4
0

0
0
0
3
4
7

0
0
0
1
5
0

0
0
0
3
5
7

0
0
0
3
6
0

0
0
4
3
6
2

0
0
0
1
6
6

0
0
0
3
7
1

0
0
0
1
7
2

0
0
0
3
7
3

0
0
0
3
7
4

0
0
0
3
7
5

0
0
0
4
0
0

0
)
0
4
0
2

1
0
4
4
0
6

0
0
0
4
1
0

0
4
0
4
1
2

0
0
4
4
1
3

0
0
0
4
2
0

0
0
0
4
7
1

0
0
0
4
2
2

0
0
4
4
2
4

0
0
4
4
2
6

0
0
0
.
.
3
0

0
0
0
4
3
7

0
0
0
4
4
6

0
0
0
4
5
0

0
0
0
4
5
4

0
0
4
4
5
6

0
0
1
4
5
7

0
0
0
4
6
0

!
I
N
D
I
C

I

G
O
 
T
o

1
0
1

3
0
5
 
I
R
A
N
N
 
a
 
T
R
A
N
N

M
O
F
S
 
=

G
O
 
T
O
 
3
4
i

'
3
0
6
 
m
0
F
5
 
=
 
0

3
1
3
 
A
A
I
T
(
T
R
A
N
N
.
N
O
C
.
M
D
I
F
F
)
7
A
A
H

8
0
4
 
C
O
N
T
I
N
U
E

I
I
N
D
I
C
 
=
 
0

3
0
1
 
C
O
N
T
I
N
U
E

3
0
3
 
C
O
N
T
I
N
U
E

P
H
A
S
E
 
I
 
C
R
E
A
T
I
O
N
 
R
O
U
T
I
N
E
.

J
S
I
 
=
 
F

1
 
L
L
1
 
a
 
I

D
O
 
3
o
 
J
 
=
 
L
L
1
.
 
N
O
C
U
2

D
O
 
5
0
 
I
 
=
 
1
.
 
M
M
A
X
I

D
O
 
4
0
 
K
 
=
 
I
.
 
N
O
D
S

A
A
/
(
/
.
.
i
+
J
S
I
,
K
)
=
 
A
A
T
T
(
I
.
J
.
K
)

4
0
 
C
O
N
T
I
N
U
E

5
0
 
C
O
N
T
I
N
U
E

G
O
 
T
o
 
3
5

3
8
 
L
L
1
 
=
 
1
3
 
t
 
J
 
a
 
1
2
 
S

G
O
 
T
O
 
3
0

4
2
 
L
L
1
 
s
 
2
9
 
S
 
J
s
T
 
1
:
 
-
1
6
 
t
 
J
 
a
 
2
8
 
S
A
O
 
T
O
 
3
0
.
.
.

3
5
 
I
F
(
J
 
.
L
T
.
 
4
)

G
O
 
T
O
 
3
0

I
F
(
J
 
.
F
0
,
 
4

)
G
O
 
T
0
.
3
7

I
F
(
J
 
.
G
E
.
 
1
7
 
.
A
N
D
.
 
J
 
.
L
T
.
 
2
0
)

G
O
 
T
O
 
3
0

I
F
(
J
 
.
E
D
.
 
2
0
1

G
O
 
T
O
-
 
3
8
,

I
F
(
J
 
.
G
E
.
 
1
3
 
A
N
D
.
 
J
 
.
L
T
.
 
1
6
)

G
O
 
T
O
 
3
0

I
F
(
J
 
.
E
0
.
 
1
6
1

G
O
 
T
O
 
4
2

/
F
(
J
 
.
G
E
.
 
2
9
)
0
'
0
.
0
 
T
O
 
3
0

3
7
 
L
L
1
 
s
 
1
7
 
S
 
J
S
I
 
=
 
-
 
8
 
S
 
J

1
6
 
S
 
G
O
 
T
o
 
3
0

3
0
 
C
O
N
T
I
N
U
E

C
I
N
I
T
I
A
L
I
Z
A
T
I
O
N
 
F
O
R
 
T
E
S
T
I
N
G
 
R
O
U
T
I
N
E
S
,

m
S
1
=
 
1

M
N

.1
,1

at
6

0
0
 
2
5
0
 
r
 
a
 
1
.
N
O
C
U
I

1
0
 
2
5
6
 
J
 
=
 
I
.
 
N
O
D
S

S
C
1
C
/
.
J
1
 
=
 
0
1
0

S
S
C
I
:
I
.
J
)
 
=
 
6
.
0

2
5
0
 
C
O
N
T
I
N
U
E

C
.
 
M
A
I
N
 
T
E
S
T
I
N
G
 
L
O
O
P

R
O
U
T
I
N
E
S
 
F
O
R
 
P
H
A
S
E
S
'
I
,
 
I
/
.
 
A
N
D
 
i
l
l
.

C
'
P
H
A
S
E
 
T
 
T
E
S
T
I
N
G
,
R
O
U
T
I
N
E
.

D
O
 
7
0
0
 
M
T
 
=

M
M

M
=
 
m
u
m

_ 
.

JP
.

0
 
8
.
5
0
 
m
n
I
F
F
 
a
 
)
,
N
O
D
S

*
-

L
P
L
A
C
E

C
N
O
D
S
4
a
i
m
M
-
1
0
5
*
 
M
D
/
F
F
-

0
0
 
2
0
4
-
 
I
 
=
 
1
.
 
N
O
C
U
I

S
C
S
4
t
1
1
 
7
 
0
.
0

2
0
4
 
C
O
N
T
I
N
U
E

D
O
 
2
0
1
T
J
 
a
 
I
t
 
N
o
C
U
1

D
O
 
2
0
2
 
T
T
 
=
 
M
S
1
.
 
M
I

S
C
I
C
I
J
.
m
n
I
F
F
)
 
=
 
s
C
l
(
T
.
J
.
M
6
I
F
,
F
)

A
A
/
f
I
T
,
I
J
.
M
D
I
F
F
)

J
S
S
C
I
(
I
.
m
D
I
F
F
)

=
S
S
C
I
(
I
J
t
M
D
/
F
F
)
(
A
A
/
(
I
T
t
I
J
e
M
O
I
F
F
)
4
A
A
I
(
I
T
*
I
J
,
M
D
I
F
F
/
)

2
0
2
 
C
O
N
T
I
N
U
E

S
C
S
1
(
I
J
)

=
S
C
I
(
 
I
.
J
0
M
O
I
F
F
)
S
 
C
i
a
J
,
M
O
I
F
F
i

2
6
1
 
c
o
N
r
f
i
q
u
E
.

D
O
 
2
5
2
 
I
 
=
 
1
.
8

X
X
(
I
)

6
.
0

x
(
I
)
 
s
 
0
.
0

4



- 1

- 1
1

0
0
0
4
8
1

r
.
.
.
.
.
.
.

0
0
0
4
6
3

0
0
0
4
6
4

.
.
2
5
2

C
O

N
T

IN
U

E
.

.

,

-
-
-
-
-
-
:
-
-
.
_
-
,
-

J
 
*
 
0

D
O
 
2
0
5
 
I

I
t
'
 
A

.
0
0
0
4
6
5

D
O
 
2
0
3
 
K
-
 
*
 
1
.
4

0
0
0
4
6
6

X
X
t
!
)
 
*
 
X
X
t
)

5
C
1
1
.
1
K
.
H
D
I
F
F
)

r
0
0
6
4
7
5

2
0
3
.
c
O
N
T
T
N
U
E

,

0
0
0
5
0
0

J
 
=
 
J
4
4

.
.
.

r
o
n
n
s
n
i

0
0
0
6
0
3

2
0
3
 
C
O
N
T
I
N
U
E

J
 
=
 
0

o
n
h
s
0
4

0
0
 
2
1
5
 
I

2
.
3

O
o
n
s
0
5

x
(
1
)
 
a
 
x
x
(
I
-
1
4
,
J
)
'
 
X
X
(
2
J
)

'
0
0
0
5
1
2

J
 
*
 
j
1

0
0
0
5
1
3

2
1
5
 
C
O
N
T
I
N
U
E

.
.
.

0
0
6
5
1
5

0
0
6
6
1
6

D
O
 
2
1
6
 
I
 
.
0
 
1
.
 
N
O
C
P
I
T

X
(
4
)
 
a
 
X
(
4
)
 
±
 
5
S
C
1
(
2
.
M
D
T
F
T
)

0
0
n
5
2
2

X
(
5
)
 
=
 
X
t
5
)
 
+
 
S
C
5
1
(
1
)

'
 
0
0
6
c
2
4

.
X
(
6
)

i
s
 
X
(
6
)

s
s
C
1
(
T
4
s
,
m
n
I
0
7
)

0
0
0
5
?
?

,
x
1
7
1
 
a
 
x
1
7
)

S
c
5
1
(
Y
R
)

0
0
0
5
3
1

2
1
6
 
C
O
N
T
I
N
U
E

0
0
(
1
5
3
3

K
 
=
 
0

W
M

:
D
O
 
2
1
7
 
J
 
i
s
 
1
.
2

o
n
n
-
o
s

I
 
=
 
J
4
K

-
0
0
0
c
3
7

I
I
(
J
)
 
u

(
X
X
(
I
)
 
*
(
X
X
(
I
)
)

X
X
(
I
+
1
)
*
(
X
X
I
I
*
1
1
)
 
'
,
 
/
(
(
N
O
C
P
I
T
/
2
)
*
M
1
)

0
0
0
6
s
0

K
 
m
 
K
1

0
0
0
5
5
2

.
2
1
7
 
C
O
N
T
I
N
U
E

,
.

N
:
,

t
,

i
-
"
:
:
-

C
X

0
0
6
5
5
4

0
0
0
5
6
5

0
0
0
6
5
6

K
=
3

D
O
 
2
1
8
 
I
1
2
1
2

F
S
E
1
2
3
(
I
.
I
P
L
A
D
E
)

(
i
1
(
1
)
-
(
1
(
X
(
I
4
.
1
)
)
*
X
i
I
1
)
)
/
(
N
O
C
P
I
T
*
1
.
1
1
)
)
)
*
(

f
'
I
N
O
C
P
I
T
i
(
m
1
-
1
)
)
)
/
1
X
(
X
I
)
(
X
(
K
.
I
4
.
1
)
/
M
1
)
)

t
,
.

0
0
0
6
0
2

K
=
K
+
1

0
0
0
6
0
3

I
F
(
m
D
I
F
F
.
.
N
E
.
 
%
)
 
G
O
 
7
0
 
2
1
8

N
)

l
o
m
h
o
s

I

I
F
I
F
s
E
1
2
1
t
x
t
5
,
 
.
0
T
.
 
r
c
R
I
T
A
T
»

G
O
 
T
O
 
2
1
8

f

C
r

,
c
o

0
0
6
6
1
1

0
0
0
6
1
3

X
N
P
F
T
(
T
)

=
X
N
P
F
T
(
T
)

1
.
0

.
-

2
1
8
 
C
O
N
T
I
N
U
E

I

6
P
H
A
S
E
 
I
I
 
T
E
S
T
I
N
G
 
R
O
U
T
I
N
E
.

s
t

0
0
0
6
1
5

M
2
 
u
 
m
1

0
0
0
6
1
7

0
0
 
8
1
1

I
 
a
 
1
.
N
0
0
0
2

0
0
0
6
7
0

S
C
2
(
I
)
 
u
 
0
.
0

0
0
0
6
2
1

S
S
C
2
(
I
)
 
.
 
0
.
0

0
0
0
6
2
2

1
9
1
1
 
C
O
N
T
I
N
U
E

0
0
0
6
2
4

0
0
 
8
1
2
 
I
J
 
x
i

1
.
 
N
O
C
U
2

0
0
6
6
2
6

D
o
 
8
1
3
 
T
T
 
'
s
 
t

.
M
2

0
0
0
6
2
7

5
C
2
(
T
J
)
 
a
 
S
C
2
(
I
J
)

A
A
I
I
(
I
T
.
I
J
O
A
D
I
F
F
)

0
0
0
6
3
6

S
5
C
2
(
I
J
)
 
=
 
5
5
C
2
(
I
J
)

(
A
A
I
I
(
 
I
T
.
I
J
.
m
r
0
)
4
A
i
i
i
(
1
7
.
t
j
.
m
0
I
F
F
)
)

.
-

.
,
, ,

0
0
0
6
4
4

'

0
0
6
6
4
6

8
1
3
 
C
O
N
T
I
N
U
E

,

.
S
C
S
2
(
I
J
)
 
a
 
S
C
2
(
I
J
)
*
S
C
P
(
I
J
)

0
0
0
6
5
0

8
1
2
 
C
O
N
T
I
N
U
E

\
1
,

0
0
0
6
5
2

D
O
 
8
1
4
 
!
 
a
 
1
.
1
2

0
0
0
6
5
4

X
X
(
T
)
 
a
 
A
.
0

0
4
0
6
5
5

x
(
!
)
 
=

04
0

t,'
0
0
0
6
5
6

8
1
4
 
C
O
N
T
I
N
U
E

0
0
0
6
6
0

o
o
 
8
1
5
 
I

1
.
 
4

0
0
0
6
6
1

X
X
(
I
)
 
u
 
x
X
(
1
)

5
0
2
(
2
)
 
S
C
2
(
I
4
1

t
,

0
0
0
6
6
4

X
X
(
2
)
 
a
 
X
X
(
2
)

S
C
2
(
I
+
 
8
)

5
C
2
(
7
4
1
P
)

_
0
0
0
6
6
7

X
X
(
S
)
 
a
 
x
X
(
3
)

5
C
P
(
T
)
 
+

5
C
2
(
T
 
8
)

.
_
_
_

0
0
0
6
7
2

x
x
(
4
)
 
a
 
x
X
(
4
)

S
C
2
(
1
 
4
)

5
C
2
(
I
+
1
P
)

t
,

0
0
0
6
7
5

.
'
X
X
(
5
)
 
u
 
X
X
(
5
)

S
C
2
(
1
4
.
1
6
 
)
4
.
 
S
e
.
2
(
7
+
2
0
)

0
0
0
7
0
0

X
X
(
6
)
 
u
*
X
X
(
6
)
 
+
.
5
C
2
(
I
+
2
4
)
 
+
 
S
C
2
(
T
2
A
)



.
$
&
0
7
0
3
2

X
X
(
7
1

x
x
e
r
y

s
c
2
t
2
 
.
1
6
)
.
.
 
s
c
2
t
2
.
2
4
)

0
0
0
7
0
6

X
X
(
8
)
 
=
 
X
X
1
8
1

5
C
2
(
T
+
2
0
)

S
C
2
(
I
+
2
8
)

0
0
0
7
1
1

8
1
5
 
C
O
N
T
I
N
U
E

-

0
0
0
7
1
3

J
 
=
 
0

0
0
0
7
1
4

D
O
 
8
2
0
 
I

2
.
5

0
0
0
7
1
5

X
(
I
)
 
u
 
X
X
(
P
a
+
J
)

X
X
(
I
+
J
)

0
0
0
7
2
2

J
 
=
 
j
4
1

0
0
0
7
2
3

8
2
0
 
C
O
N
T
I
N
U
E

0
0
0
7
2
8

D
O
 
8
1
6
 
T
 
n
 
1
.
 
N
O
C
P
2
T

0
0
0
7
 
2
6

X
(
8
)
 
0
 
X
(
8
)
 
+
 
S
S
C
2
(
I
1

0
0
0
7
3
0

X
(
8
)
 
=
 
x
(
9
)
 
+
 
S
C
S
,
(
I
1

0
0
0
7
3
2

X
(
1
0
)
 
=
 
X
(
1
0
1
+
 
S
S
C
2
(
/
+
N
O
C
P
2
7
1

'
0
0
0
7
3
5

1
(
1
1
)
 
=
 
X
(
1
1
1
+
 
S
C
S
2
(
I
+
N
O
C
P
2
T
)
-

0
0
0
7
4
0

8
1
6
 
C
O
N
T
I
N
U
E

.
.

.
.
.

0
Q
0
7
4
1

K
 
6
 
0

0
0
0
7
4
2

D
O
 
8
1
7
 
J
 
=
 
1
.
4

0
0
0
7
4
3

,
/
 
=
 
j
 
.
.
K

0
0
0
,
7
4
5

X
1
(
.
1
)
 
=

(
X
X
(
/
)
*
(
X
X
(
I
1
1
 
+
.
 
X
X
(
/
*
1
)
*
(
X
X
(
I
+
1
1
0
/
(
(
N
O
C
P
2
T
/
2
)
 
*
M
2
1

.
0
0
0
7
5
6

K
 
=
 
K
+
1

0
0
0
7
6
0

8
1
7
 
C
O
N
T
I
N
U
E

0
0
0
7
6
2

D
O
-
 
8
1
8
 
K
 
=
 
3
.
4

0
0
0
7
6
3

I
 
=
 
K
-
P

-
 
b
.
,

0
0
0
7
6
5

F
S
C
1
2
3
(
K
.
I
P
L
A
C
E
)

o
r
(
0
(
1
(
I
)
 
-
 
(
t
(
X
(
I
+
1
)
1
i
X
(
I
*
1
)
)
/
(
N
O
C
P
P
T
e
m
2
)
.
1
1

1
.
-
-

.
1
*
(
N
O
C
P
2
T
u
(
M
2
-
1
1
1
)
/
(
X
(
8
)
-
(
X
(
9
1
/
M
2
)
)

.
.
.
.
3

.
.
.
.
0
0
1
0
0
6

L
 
=
 
k

,
.

0
0
1
0
1
0

J
 
=
 
I
.
-
2

0
0
1
0
1
1

F
S
E
1
2
3
(
L
.
I
P
L
A
C
E
)

=
 
(
0
(
1
(
J
)
-
 
(
t
(
X
,
 
(
J
+
1
)
1
4
X
(
J
e
1
)
)
/
(
N
O
C
P
2
T
*
M
2
)
1
1

l
u
t
N
O
C
P
2
T
*
(
m
2
-
I
1
1
1
/
(
X
(
1
0
)
-
(
X
(
1
1
)
/
M
2
)
i

t
v

0
0
1
0
3
2

-

I
F
(
P
O
I
F
F
 
.
N
E
.
 
5
1
 
G
O
 
T
O
 
8
1
8

C
0
0
1
0
3
4

I
F
(
F
S
E
1
2
1
(
K
.
5
)
 
.
G
T
.
 
F
C
R
I
T
(
K
)
)

G
O
 
T
O
 
9
0
1

.
.

m
)

0
0
1
0
4
0

X
N
P
F
T
(
K
)
 
=
 
X
N
P
F
T
(
K
)
 
+
 
1
.
6

0
0
1
0
4
2

9
0
9
 
t
r
t
F
c
E
1
2
1
(
L
0
5
)
 
.
G
T
.
'
F
C
R
I
T
(
L
1
)

G
O
 
T
O
 
8
1
8

0
6
1
(
1
4
6

X
N
P
F
T
(
L
)
 
=
 
x
N
P
F
T
(
L
)

1
.
5

0
0
1
0
5
0

8
1
8
 
C
O
N
T
I
N
U
E

C
P
H
A
S
E
 
I
I
I
 
C
R
E
A
T
I
O
N
 
R
O
U
T
I
N
E
,

0
6
1
.
0
5
2

0
0
 
9
1
2
 
/
 
=
 
1
.
 
N
O
C
U
3
E

0
0
1
0
5
4

M
M
O
V
C
T
 
(
I
)
.
=
 
0

6
0
1
0
5
5

m
N
T
m
C
T
(
/
)
 
n
 
5

0
0
1
0
5
6

0
0
 
1
1
5
 
J
 
a
 
1
.
 
M
M
A
X
2

0
0
1
0
6
0

A
A
I
I
I
(
J
0
1

=
 
0
.
0

0
0
1
0
6
3

A
A
I
I
/
M
(
J
.
I
)

=
 
0
;
0

0
0
1
0
6
6

A
A
I
T
T
N
(
J
.
I
)

,
u
 
0
,
0

0
0
1
0
7
1

9
1
5
 
C
O
N
T
I
N
U
E

-
'

.
-

0
0
1
0
7
3

9
1
2
 
C
O
N
T
I
N
U
E

-
,

.
,
,

.

0
0
1
0
7
6

A
A
I
I
M
 
=
X
m
E
A
N
F
m
*
S
D
E
v
+
s
5
I
M
*
S
D
E
V
*
A
S
S
/
D
F
(
M
D
/
F
F
)
 
E
M
S
D
E
V
*
A
E
D
I
F
F
(
M
D
I
F
F
)

0
0
t
1
0
7

-
D
O
 
9
1
1
 
J
 
u
 
I
,
 
N
O
C
U
3
E

.

0
0
.
1
1
1
0

.
0
0
 
9
1
1
'
I
 
=
 
1
0
4
2

0
0
1
1
1
1

A
D
I
F
3
E
 
=
 
A
A
I
I
(
I
.
J
.
m
D
/
F
6
 
-
 
A
A
I
I
M

'
0
6
1
1
1
7

'
R
I
N
C
R
 
0
 
R
A
N
F
(
0
1

.

,
.

0
0
1
1
2
2

A
A
j
i
m

u
1
S
O
R
T
(
A
R
S
(
A
K
P
3
E
S
)
)
4
6
A
D
I
F
I
E
1

(
(
1
5
.
5
4
R
I
N
C
R
)
 
-
7
,
7
5
1

1
(
A
A
E
(
J
1
=
S
D
E
V
*
A
E
0
I
F
F
(
M
O
I
F
F
)
)
+
A
A
I
I
(
I
.
J
.
m
D
I
F
F
)

-
0
0
1
1
4
5

I
F
(
m
D
I
F
F
 
,
E
O
.
 
3
 
:
O
R
,
 
M
D
I
F
F
 
-
,
E
0
.
 
4
)

G
O
 
T
O
 
9
1
3

0
0
1
1
5
4

I
F
(
M
D
I
F
F
 
.
E
0
,
 
7
 
O
R
.
 
M
D
I
F
F
 
.
E
1
1
,
 
8
)

G
O
 
T
O
 
9
1
3

0
6
1
1
6
2

P
?

=
 
R
A
N
r
(
0
)

.

0
0
1
1
6
4

I
F
(
P
M
 
.
G
T
.
 
P
R
O
2
m
(
1
)
1

G
O
 
T
O
1
1
8

0
6
1
.
1
6
7

/
F
t
m
m
o
v
C
T
(
J
)
.
 
.
0
.
 
(
m
2
-
1
1
)
,
 
G
O
 
T
O

9
1
8

0
0
1
1
7
2

9
2
0
 
M
M
O
V
C
I
(
J
)

*
u

M
M
O
V
C
T
(
J
)
 
+
 
i

"

0
0
1
1
7
5

.
K
H
 
a
 
m
M
0
v
C
T
(
.
1
)
-

: -



1
.

0
0
1
1
7
6

.
,

'
A
A
I
I
i
M
t
K
M

,
.
.
7
t
.
,
/
,
s
A
A
1
I
t
t
,
J
M
D
/
F
F
,
 
.
.

-

0
0
1
7
0
5

0
0
 
T
O
 
S
I
T

1
0
0
1
7
0
6

.
.
9
1
6
 
I
F
t
M
4
T
M
C
T
(
J
)
 
*
E
D
.
 
0
1
2
-
I
1

g
o
 
T
O
 
9
2
0

.

0
0
1
7
1
2

m
N
T
m
c
T
,
(
J
)
 
*
 
M
N
T
M
C
T
I
J
)

I

0
0
1
1
1
3
'

K
H
 
s
e
 
M
N
T
M
C
T
(
J
)

'
.
.
,

0
0
1
7
1
5

"

A
A
I
I
/
0
4
.
J
1

A
A
I
I
M
 
N
.
 
A
A
I
I
(
I
.
.
.
1
 
O
D
I
F
F
)
'
,

0
0
1
2
2
5

A
A
I
I
I
N
t
K
w
.
J
1
 
a
 
A
A
/
t
(
I
.
J
t
M
D
I
F
F
)

.
G
O
 
7
0
 
'
1
1
1

,

0
0
1
7
3
2

.
.

%
C

P
H
A
S
E
 
I
I
I
 
D
E
V
E
L
O
P
M
E
N
T
A
L
,
 
S
E
L
F
-
S
E
L
E
C
T
I
O
N
 
R
O
U
T
I
N
E
.

0
0
1
2
3
3

9
1
3
 
R
A
N
 
s
 
0
4
1
1
F
(
0
1

,
C

C
H
E
C
K
I
N
G
 
R
O
U
T
I
N
E
 
F
O
R
 
S
.
S
.
 
T
Y
P
E
2
 
M
A
G
N
I
T
U
D
E

P
H
A
S
E
 
I
I
I
.

0
0
1
2
3
b

I
F
(
N
0
0
.
-
.
G
.
E
.
 
1
7

.
A
N
D
.
 
N
O
C
 
.
1
.
E
\
.
 
2
0
)
-

G
O
 
T
O
 
9
2
1

'

0
0
1
2
4
7

I
F
(
N
O
C
.
G
E
.
 
2
1

.
A
N
O
.
 
N
O
C
 
-
.
L
E
.
 
P
R
)

G
O
V
T
o
 
9
2
2

"
'
'
'

0
0
1
2
5
6

'
I
F
 
(
N
O
C
 
.
G
E
.
 
7
9
 
.
.
A
N
O
,
 
N
O
C
 
.
L
E
.
 
3
?
)

G
O
-
7
0
'
9
2
3

'
.
,
)

0
0
1
2
6
5

'
9
2
2
 
K
 
i
s

2
S

G
O
 
T
O
 
9
1
6

0
0
1
2
6
7

9
2
3
 
K
 
*
 
3

S
G
O
 
7
0
 
9
1
6

0
0
1
2
7
1

9
2
1
-
K
 
*
 
I

0
0
1
7
7
2

9
1
6
 
W
E
I
G
H
T
 
a
 
A
R
S
t
R
O
E
t
K
)
)
 
(
1
.
0
 
-
 
A
B
S
C
R
O
F
I
K
1
0

0
8
1
2
7
6

P
 
=
 
P
R
O
R
m
t
k
)

C
t
R
O
E
(
K
)
S
O
R
7
(
W
E
I
G
H
T
)
*
(
A
A
I
I
M
-
A
A
I
M
U
S
D
E
W
)

0
0
1
3
1
0

/
F
I
R
A
N
 
.
G
T
.
 
'
1
3
)

G
O
 
T
O
 
9
1
8

0
0
1
3
1
0

-

I
F
t
M
H
0
V
C
T
(
.
1
)
 
.
E
0
.
 
(
1
4
2
.
1
)
1

G
O
 
T
O
 
9
1
8

0
0
1
1
1
6

G
O
 
T
O
 
9
2
0

0
0
1
3
1
7

9
1
1
.
C
O
N
T
/
N
U
E

-

'
t

P
H
A
S
E
 
I
I
I
 
I
-
S
T
I
N
G
 
-
R
O
U
T
I
N
E

C
P
H
A
S
E
 
!
I
I
 
S
.
S
.
 
f
Y
P
E
2

T
E
S
T
I
N
G
 
R
O
U
T
I
N
E

0
8
1
3
2
4

D
O
 
4
9
0
 
I
 
=
 
1
.
 
N
O
C
U
3
S

0
6
1
1
2
6

S
C
3
S
i
.
(
!
)
 
*
 
0
.
0

c
,

e
0
8
1
1
7
7

S
C
S
3
S
2
(
I
)
 
-
*
 
0
.
0

.
.
,
.

0
0

0
0
1
3
1
6

S
S
C
3
S
2
(
I
1
 
s
 
t
i
.
n

0
0
1
3
3
1

4
9
0
 
C
O
N
T
I
N
U
E

.

N
.)

0
0
1
3
3
3

I
C
M
A
X
 
=
 
N
O
C
U
3
S
/
?

. P

I-
6

0
6
1
3
3
4

.
D
O
 
4
0
1
 
I
J
 
=
 
1
.
1
1
:
M
A
X
'

,

.
c
t
.
 
0
0
1
3
3
6

N
H
M
 
a
 
m
m
n
v
o
T
t
f
a
t

0
0
1
3
4
0

1
1
1
-
1
N
T
m
 
=
 
i
t
m
C
7
(
I
J
)
.

0
0
1
3
4
1

/
F
t
N
w
N
T
m
 
.
c
o
.
 
M
7
 
-
N
H
M
)

G
O
 
T
O
 
4
4
4

0
0
t
3
4
4

P
R
I
N
T
 
5
5
5
.
 
M
M
O
V
C
T
4
I
J
1
 
M
N
7
M
C
7
t
I
J
1
4
I
J

0
0
1
3
5
5

5
5
5
 
F
O
R
M
A
T
,
 
t
1
X
*
E
R
R
O
R
*
3
I
6
i

0
0
1
3
5
9

4
4
4
 
0
0
 
4
9
2
 
I
T
 
=
 
1
,
 
N
H
M

/
p
0
1
3
5
7

S
C
3
S
2
(
I
J
)
 
a
 
S
.
C
3
S
2
(
I
J
)

A
A
I
I
I
M
(
L
T
,
I
J
)

.
.
-

-
:

0
0
1
3
6
4

S
G
C
3
S
2
t
I
J
)
'
:
 
t
s
C
3
S
2
(
I
J
)
 
t
 
A
A
I
I
I
M
(
I
T
.
I
4
)
4
4
0
1
1
1
M
J
I
T
.
I
J
)
,
.

0
0
1
3
7
0

4
9
2
 
C
O
N
T
I
N
U
E

.
e

Li
0
8
1
1
7
2

S
C
3
S
2
D
(
I
J
)
 
*
 
S
C
S
S
2
(
I
.
.
1
)

/
 
M
M
O
V
C
7
t
I
J
)

3
-

0
0
1
3
7
5

S
C
:
S
3
5
2
(
1
J
)

t
S
C
3
S
?
(
I
J
)
,
.
t
C
3
S
2
.
(
I
J
)
1
/
M
M
O
V
C
7
(
I
A

0
6
1
4
-
0
0

_
D
O
 
4
9
3
 
I
t
 
=
 
l
o
 
N
H
N
T
M

.
-

.
.

0
0
1
4
0
2

S
C
3
S
2
t
I
.
1
.
1
6
)
:
:
'

S
C
3
s
2
t
/
d
4
1
6
f

A
k
I
I
I
N
C
I
T
O
J
I

0
0
1
4
0
7

S
S
C
3
§
2
t
I
J
+
1
6

S
S
C
3
S
7
(
I
J
1
6
)
 
+
 
A
A
I
T
T
N
(
I
T
,
I
J
)
*
A
A
I
/
I
N
k
I
T
O
J
E
-

.
,

0
0
4
1
3

-
4
9
3
 
C
O
N
T
I
N
U
E

,
0
0
1
4
1
5

S
C
3
S
2
D
(
I
J
4
1
6
)

S
C
3
S
2
(
1
.
1
1
6
)
 
/
 
M
N
T
M
C
T
(
I
J
)

0
0
1
4
2
0

-
S
C
S
3
S
2
(
T
J
1
6
)
.

(
S
C
3
S
2
t
I
J
o
i
6
)
*
S
C
1
S
2
(
I
J
+
1
6
)
)
%
m
N
I
T
M
C
T
(
I
J
)

0
0
1
4
2
3
.

.
4
9
1
 
C
O
N
T
I
N
U
E

.
\

.
.

0
0
1
4
2
6

D
O
 
4
9
4
 
I

i
:
t
 
1
.
5

'
0
0
1
4
2
7

X
X
I
I
)
 
=
 
6
.
0

0
0
1
4
3
0

*
1
I
)

s
e
 
0
.
0

.
.
.
.

0
0
1
4
3
1
-

4
9
4
 
C
O
N
T
I
N
U
E

0
0
1
4
3
3

-

-
.
1
1

D
O
 
4
9
5
 
I
 
3
 
1
0
C
M
A
X

_
0
0
1
4
3
4

_
,
X
t
r
Y
 
*
 
X
1
1
)
.
 
(
C
3
S
2
0
i
1
1
c
A
.
6
.
0

(
.
.

0
0
1
4
4
0

'

X
X
I
I
)
'
 
=
 
x
x
i
v
f

1
i
.
0
 
/
m
m
o
v
c
f
c
1
1
)
,
 
2
5
6
.
0
.
.

.
.

0
0
1
4
4
4

X
(
2
)
 
a
 
X
(
2
)

(
S
C
3
S
2
D
(
I
+
1
5
)
1
/
1
6
0

.



1, C
O

%
.

_
 
'
0
0
1
4
5
0
-

X
X

(2
)
a
 
X
X
(
2
)
 
-
(
1
.
0
/
M
N
T
M
C
I
t
0
1
1
 
2
5
6
.
9

.

-
,
,

0
6
1
4
5

4
9
5
 
C
O
N
T
I
N
U
E
 
.

.
0
0
1
4
5
7

-

X
X
(
1
)
 
=
 
1
.
0
/
X
X
(
1
)

S
X
X
(
2
1
-
 
=
1
.
6
/
X
X
(
2
)

0
9
1
4
6
1

X
t
3
1
 
=
 
(
t
(
X
X
(
1
)
*
X
(
1
)
)
(
X
X
(
2
)
*
X
:
(
2
)
)
)
*
*
P
)
/
(
X
X
(
i
)
+
X
X
(
2
)
i
'

0
0
1
4
6
6

'

D
O
 
4
9
6
 
1
 
=
 
I
.
'
 
N
O
C
U
3
S

,

0
0
1
4
7
0

X
(
4
)
 
a
 
X
(
4
)
 
5
5
C
3
5
2
(
I
)

0
0
1
4
7
2

'
X
(
5
1
 
a
 
X
t
5
)

S
C
5
3
5
2
(
T
1

.
.

0
0
1
4
7
4
 
.
.
:

4
9
6
 
C
O
N
T
I
N
U
E
-

0
0
1
4
7
6

S
T
G
M
A
S
 
=
 
(
X
(
4
1
 
-
 
x
(
5
)
i
m
m
2
*
N
k
u
n
,
-
 
N
O
C
U
3
S
)

-
0
0
1
5
0
5

.
'
)
(
1
(
1
)
 
=
 
t
x
x
(
1
)
0
X
(
1
)
*
X
(
1
1
)

(
X
X
(
P
)
*
X
(
2
)
X
(
2
)
)

0
0
1
5
1
1

.
#
 
F
S
E
1
2
3
t
7
.
I
F
L
A
C
E
)
 
a
 
(
X
1
(
1
)
X
(
3
)
)
/
W
M
A
S

-

0
0
1
5
1
5

I
F
(
M
D
I
F
F
 
.
N
E
.
 
5
)

G
O
 
T
O
 
4
7
8

0
0
1
5
1
7

I
F
(
F
s
E
1
2
3
(
7
.
5
)
.
G
T
.
 
F
C
R
I
T
(
7
1
)

G
O
 
T
O
 
4
7
8

:
0
0
1
5
2
3

X
N
P
F
T
(
7
)
 
=
 
X
N
=
F
T
(
7
1

1
.
»

C
 
-
1
3
1
.
(
4
S
E
I
I
I

F
F
F
E
C
T
 
T
E
S
T
I
N
G
 
R
O
U
T
I
N
E
,
,

0
0
1
5
2
5

4
7
8
 
0
0
 
4
8
0
 
I
 
=
 
L
N
O
C
U
3
E

0
0
1
5
2
7

S
C
3
E
(
1
1
 
a
 
0
.
A

.

0
0
1
5
3
0

S
S
C
3
E
(
I
)
 
=

0.
0

-0
01

53
1

4
8
0
 
C
O
N
T
I
N
U
E
-

.
.
-

0
0
1
6
3
3

D
O
 
4
6
1
 
I
J
 
=
 
1
.
A
O
C
U
3
E
'

i
,

O
l
g
a
;

p
H
 
.
 
m
T
m
c
.
r
t
x
.
.
A
.
,

.

-

0
0
1
5
3
7

0
0
 
4
8
7
 
-
I
T
 
=
 
1
,
 
N
H

_
0
0
1
5
0
0

S
C
3
E
(
I
J
I
-
a
S
C
3
E
(
I
J
)

A
A
I
I
I
(
I
T
.
I
J
)

0
0
1
5
4
5
-

S
S
C
3
E
(
I
J
)
 
=
 
S
S
C
3
E
(
I
J
)

n
A
I
/
I
(
I
T
,
I
J
)
.
A
A
I
/
I
(
I
T
.
I
J
)

0
0
1
5
5
1

4
8
2
 
C
O
N
T
I
N
U
E

'

0
4
1
1
5
5
3

p
C
3
E
D
(
I
J
I
 
=
 
s
C
3
E
(
I
J
)
 
/
 
m
N
T
m
C
T
(
I
J
)

'
0
0
1
5
6
6

S
C
5
3
E
(
I
J
)
 
m
 
(
S
C
3
E
(
I
J
)
,
S
C
3
E
(
I
J
)
)
/
m
N
T
M
C
T
(
I
J
)

0
0
1
5
6
1

4
8
1
 
C
O
N
T
I
N
U
E

0
0
1
5
6
4

,
D
O
 
4
8
3
.
 
I
.
,
=
 
1
9
1
2
 
,
'

0
0
1
5
6
5

X
X
(
/
)
 
=
 
0
.
0

N
I

(
I
n
i
5
6
.
6

X
t
I
)
 
a
 
0
.
0

)
-
A

'
.
.
.A
0
1
6
6
7

4
3
3
 
C
O
N
T
I
N
U
E

-

.
,

.

i
-
g

0
0
1
5
7
1

D
O
 
4
8
4
 
I
 
=
 
1
.
4

T
 
0
0
1
5
7
2

X
(
1
)
 
=
 
A
M
 
+
 
(
S
C
3
E
D
(
/

'

)
S
C
3
E
D
i
T
 
4
)
)

/
8

0
0
1
5
7
7

X
t
2
1
 
=
1
(
0
1

t
s
c
3
F
n
(
r
 
8
)

S
C
3
F
0
(
1
4
1
2
1
)

/
8

0
0
1
6
0
4

X
t
3
)
 
a
 
X
(
3
)

(
5
C
3
E
0
(
1
.

)
S
C
3
F
O
T
+
 
8
1
1

/
8
'

0
0
1
6
1
0

X
1
4
1
 
.
a
 
X
(
4
)

(
5
C
3
F
D
(
/
*
 
4
)

5
C
3
F
0
(
I
+
1
2
1

/
8

0
0
1
6
1
5

X
X
(
1
1
 
=
 
x
X
(
1
1

(
1
.
0
/
m
N
T
m
C
T
(
I
,

)
1
.
1
)
/
m
N
1
1
4
C
T
(
I
 
4
)
)
/
6
4
.
0

0
0
1
6
2
3

X
X
(
2
)
 
a
 
X
X
t
2
1

U
1
s
0
/
1
4
N
T
m
C
T
C
/
1
1
1

1
.
0
/
M
N
T
M
C
T
I
I
1
2
1
.
1
/
6
4
.
0

0
6
1
6
3
1

X
X
t
3
)
 
a
 
X
X
(
3
1

(
1
.
1
1
/
M
N
T
M
C
T
(
I

.
1

1
.
0
/
M
N
T
M
C
T
(
T
+
 
8
1
)
/
6
4
.
0

0
0
1
6
4
0

.
X
X
(
4
1
 
=
 
X
X
(
4
1

(
1
.
0
/
M
N
T
N
C
T
(
I
 
4
)

1
.
0
/
m
N
T
M
C
T
(
I
+
1
2
1
1
/
6
4
.
0

0
6
1
6
4
6

4
8
4
 
C
O
N
T
I
N
U
E

.

3
0
0
1
6
5
0

:
 
D
O
 
4
8
5
 
I
 
=
 
1
.
 
4

0
0
1
6
6
2

X
X
(
I
i
 
a
 
O
/
X
X
(
I
)

0
6
1
6
5
4

4
8
5
 
C
O
N
T
I
N
U
E

0
0
1
6
5
6

J
 
=
 
0

0
0
1
6
6
7

D
O
 
4
8
6
.
1
 
x
 
7
.
8

0
0
1
6
6
0

x
t
D
a
t
t
(
x
X
(
I
-
6
.
.
.
1
1
.
x
(
I
-
6
J
)
)
*
(
X
X
(
 
I
-
5
.
.
.
.
1
1
*
X
(
I
-
5
+
j
)
)
)
*
*
2
1
/
t
X
X
(
I
-
6
.
,
1
1
.

_
1
X
X
(
I
-
5
+
J
)
)
:

J
 
=
 
.
1
.
1

4
6
6
 
C
O
N
T
I
N
U
E

D
O
 
4
8
7
 
I
 
m
 
l
e
 
N
O
C
U
3
E

X
(
1
0
)
 
=
 
x
(
1
0
1

S
S
C
3
E
(
I
)

X
(
1
1
)
 
a
 
X
(
1
1
)

S
C
S
3
F
(
I
)

4
8
7
 
C
O
N
T
I
N
U
E

-
.
.
.
.

0
0
1
6
7
4

0
0
1
6
7
6

0
0
1
6
7
7

0
1
)
1
7
0
1

0
0
1
7
0
3

0
0
1
7
0
5

0
0
1
7
0
7

0
0
1
7
1
0

.
0
0
1
7
1
1
-

b
r

I
S
U
m
N
 
=

D
O
 
4
7
9
 
I
 
=
 
1
.
 
N
O
C
U
3
E

I
S
U
M
N
 
a
 
I
S
U
M
N

m
N
T
N
C
T
(
I
)

1

A
la

;,,
4*

14
 4

E
+

4
Y

.

. ar
r.



.
5
'

,
.

0
6
0
1
S
:

4
7
9
 
C
O
N
T
I
N
U
E

.

4
0
,
1
1
1
5

S
I
G
M
A
S
 
s
i
b
t
t
l
o
j
 
I
t
1
1
W
/
t
4
S
U
M
N

N
O
C
U
3
E
)

0
1
1
7
2
2

C
 
s
i
 
0

0
0
1
7
2
3

,
0
0
 
4
8
8
 
J
 
a
 
I
t
 
2

-
5
1
0
1
7
2
4

,

I
 
a
 
J
.
K

7

.

'
'
'
6
0
1
7
2
6

X
l
t
d
)
*
(
X
X
S
I
i
.
X
(
I
)
 
X
t
I
O
t
X
X
(
I
4
1
)
 
i
X
t
I
1
1
4
X
1
I
4
I
)
)

0
0
1
7
3
5

.
K
 
.
a
 
K
4
,

0
0
7
3
6

4
0
8
 
O
O
N
T
/
N
U
1

0
0
1
7
3
7

D
O
 
4
8
9
 
K

'
8
.

9
0
0
1
7
o
_
1

1
7
4
1

'

I
 
=
 
K
-
T

'
 
0
0
1
7
4
3

.
'
F
S
E
1
2
3
0
C
.
I
P
L
A
C
E
1

a
 
t
X
1
t
I
1
X
t
I
.
6
)
)
/
S
I
O
N
A
S

0
0
1
7
5
1

I
F
t
N
D
I
F
F

.
N
E
.
5
,
1
 
G
O
 
T
O
 
4
8
9

0
4
1
7
5
3

.

I
F
t
F
S
E
1
2
3
,
K
5
)
 
.
0
T
.
 
F
C
R
I
T
(
K
)
)
 
G
O
 
T
O
 
4
8
9

'
0
1
7
5
1

K
N
O
F
T
t
K
)
 
=
'
X
N
P
F
T
(
1
0

1
.
5

0
0
1
7
6
1

,
4
8
9
 
C
O
N
T
I
N
U
E

.

0
0
1
7
6
3

7
.
8
5
0
 
C
O
N
T
I
N
U
E

0
0
1
7
6
6
 
N

1
4
5
1
-
.
.
1

M
I
N
I

t
I
N
T
E
V
O
I
t
t
4
M
M
-
1
1
1

0
0
1
7
7
3
r
,
 
7
0
0
 
.
C
O
N
T
I
N
U
E

t
E
N
D
I
N
G
 
O
F
 
M
A
I
N
 
T
E
S
T
I
N
G
 
L
O
O
P
.

.
.
_

F
S
E
1
2
3
 
P
R
I
N
T
I
N
G
 
A
N
D
 
O
R
 
S
T
O
R
A
G
E

.
-
 
0
Q
1
7
7
6

W
R
I
T
E
t
3
 
2
)

t
t
F
S
E
1
7
3
(
I
.
J
)
.
 
T

s
t
 
1
.
4
,
1
4
 
J

I
:
 
8
)

0
0
2
0
1
3

9
2
 
F
O
R
M
A
T
-

t
-
9
F
1
0
.
5
/
)

0
0
P
0
1
3

W
R
I
T
E
(
3
9
.
9
2
)

(
(
F
S
E
1
2
3
C
I
.
J
/
 
/
 
a
 
1
0
9
)
0

0
0
7
0
1
1

W
R
I
T
E
(
0
5
9
9
P
)

l
(
P
S
E
1
2
3
(
I
J
)
 
/
 
a
 
1
,
0
)
t
 
t
j
j
 
:
m
a
'
1
4
3
1
1

0
0
7
°
4
7

1
0
0
0
 
C
O
N
T
I
N
U
E

.
.
.
.
.

0
0
P
P
S
2

I
T
=
1
T
/
M
F
R
(
0
1

.
e
 
,

'

A
O
P
A
5
4

A
0
4
P
0
4
1

P
R
I
N
T
5
2
1
.
T

P
R
I
N
T
 
9
5
.
 
K
N
P
F
T
.
 
N
O
F

.
0
4
T
A
7
1
-

.
9
5
 
F
O
R
N
A
T
t
1
i
i
X
/
I
9
F
1
0
.
1
0
1
0
1

0
0
P
O
7
I

'

t
A
L
L
7
E
X
I
T

_
.

0
i
1
2
0
-
7
2

.
 
:
'

'
E
N
D

-

I
-
,

-

to
 -

2



trs

0k00N0 A
-1

ri0C
4

s

I

t

11)(j

S
J
U
A
0
d
t
0
)
(
1
)
3
n
=
 
t
:
L

t
e
t
i
.
d
*
 
=

d
1
6
1
8
d

(
l
I
e
3
.
0
.
1
4
0
A
V
d
-
 
=
 
d

(
1
/
9
.
0
)
(
6
1
S
)
1
1
i
N
8
0
3
 
L
t
=

N
I
1
V
4
d
6
N
Z
1
V
4
d
4
N
E
l
y
d
o
J
N
E
u
e
d
 
0
(
.
1
G

jtvIN
d

3
I
1
V
4
d
.
°
3
e
1
1
1
,
6
8
.
3
E
1
V
4
.
3
4
£
0
9
d
,
4
(
0
S
 
I
N
I
)
(
d

(
E
.
'
(
l
s
9
*
 
=
 
1
1
0
e
3
*
X
l
).
.
F
 
I
N
I
d
d

(
)
 
i
d
0
M
 
4
.
1
0
A
V
d
9
M
3
I
S
d
3
4
V
1
1
3
0
1
1
2
(
3
4
4
N
I
O
N
I
N
d

a
4

S
o
'
s

*
=
 
v
1
1
d
0
 
0
1
6
9

E
e
u
s
4
 
(
L
.
s
b
)
o
v
s
o
 
L
'
a
l
b

L
.
C
9
 
v
i
 
0
9

(
L
6
t
)
0
L
i
.
.
1
 
u
8

v
0
9

U
t
I

U
.
V
J
1
3
6
)
1
V
t
U
u
s

L
e
C
a
S
4

(
(
h
)
v
v
3
a
 
u
L
L

0
0
6
 
0
1
 
0
9
 
(
C
*
(
2
1
:
d
d
i
N
)
4
1

O
v
W

(
c
 
o
s
 
m
N
)
J
I

0
0
L
 
v
i

'
u
o
'
 
m
N
)
A
I

S
v
a
i
N
f
:
 
=

O
U

-
b4L=

(.).1.1djA
 y 00:2(S

)1134
9S

.04(t)l49
0
4
 
S
 
0
*
I
I
=
1
0
1
I
b
3
A
'
S
 
0
0
=
(
Z
)
1
1
b
J
4
 
a
 
F
J
'
O
Z
-
=
 
(
t
)
i
l
d
.
)
.
1

/
C
/

a
r
I
O
N

/
0
0
9
6
.
5
3
9
'
t
*
?
3
(
r
e
s
9
A
(

a
'
2
9
3
0
1
6
9
3
D
*
0
9
3
4
s
U
I
/
E
3
4
,
°
1
3
4
A
6
0
D
6
A
 
V
I
V
O

/
9
(
1
/

N
 
i
S
O
N
 
1
7
J
A
U

4
.
1
0
)
,
V
d

1
V
N
U
3
1
A
3

(
0
9
)
M
b
O
M
 
4
(
9
$
1
1
e
3
4
4
(
0
1
4
v
6
6

N
u
I
S
N
W
I
L
I

N
t
i
v
d
d
N
Z
1
V
.
p
N
E
l
t
i
f
4
d
4
3
N
E
U
9
d
6
3
I
1
V
d
d
b
3
d
l
u
d
d
n
l
v
d
d
6
a
1
.
0
9
.
d
/
d
d
d
/
N
o
v
.
i
4
0
0
-

1
4
0
N
.
E
J
6
2
3
.
1
3
6
4
s
0
0
4
A

C
t
.
-
d
b
4

/
1
7
1
:
A
1
/

N
(
t
W
N
V
.
)
.

(
S
i
s
3
d
1
/
1
4
6
 
.
3
d
9
1
6
S
3
d
v
i
d
l
t
i
d
l
n
0
)
I
X
V
e
t

W
i
l
d
e
O
d
d

r)

4
1
E
1
0
0
0

E
C
E
L
1
0
0

3
L
0
0
0

0
E
1
0
4
)
0

z
e
i
o
a
o

,
L
i
l
0
0
0

L
l
t
u
o
o

e
9
r
0
0
0

1
.
9
0
.
0
0

L
9
c
.
u
0
0

r
e
c
a

2
s
o
u
o
o

0
,
1
0
0
0

-
I
t
t
i
0
0
0

O
v
0
'
3
C
0

a
l
t
(
)
.
0
0

I
E
.
`
0
0
0

1
£
0
0
0
0

t
0
0
0
0
0

1
2
0
3
0
0

:
7
0
0
3
0

9
1
0
)
0
0

/
t
n
0
o
6

1
1
U
0
0

£
0
0
0
(
)
C
1

E
D
0
0
0
0

£
U
0
1
:
0
0

£
.
1
(
0
0
0

£
0
0
0
0
0

£
0
0
0
0
0

E
C
0
0
0
0

E
o
o

r';

110

ale

A
P

IN



0
0
0
0
0
1

0
0
3
0
0
3

0
0
0
0
0
3

0
0
0
0
0

0
0
0
9
1
0

0
0
0
0
1
3

0
0
0
1
4

0
0
0
0
1
5

0
0
0
0
P
4

0
0
0
0
3
5

.
0
0
1
0
:
4
6

0
0
0
0
4
7

0
0
0
0
6
4
.
1
'

0
0
3
0
6
0

0
0
0
0
6
'

0
0
0
4
:
6
3

0
0
0
0
7
3

0
0
0
0
7
4

.
 
-

0
0
0
1
0
5

0
0
3
1
0
5

0
0
3
1
0
7

0
0
1
1
1
0

0
0
1
1
1
3

0
0
0
1
1
5

N
a

0
0
n
1
1
5

1
-
1

0
0
m
1
1
7

'
N
/
A
)

0
0
0
1
2
0

0
0
3
1
2
3

-
0
0
0
1
P
3

4
0
0
1
2
5

O
C
r
I
P
7

O
c
n
O
n

0
C
3
1
1
3

A
0
m
1
3
5

0
0
m
1
3
5

0
0
0
1
3
7

0
0
0
1
4
-

0
0
!
)
1
4
3

0
0
0
1
4
5

0
0
0
1
4
5

0
0
1
1
4
7

0
0
0
1
%
1

0
0
1
1
5
4

.
.
p

0
0
0
1
(
2

C
O
r
1
7
0

0
0
0
1
/
6

O
W
A
S

o
p
o
2
4
4

'
0
0
4
2
5
5

.
0
0
0
7
5
6

2
0
D
0
P
5
6

0
0
n
7
c
7
.

F
U
M
C
T
I
O
N
.
 
P
A
T
O
F
F
(
F
e
:
P
I
T
)

C
.
1
4
4
0
4
 
A
A
A
/

F
q
=
1
p
3
.

1
t
.
C
.
o
.
F
.
C
1
i
p
C
2
.
C
3
.
N
n
F
T

C
O

.W
P

W
P

P
/P

(in
1F

,P
rA

L3
E

4P
F

4L
E

,O
F

A
LI

E
,P

60
3N

E
/P

F
A

L3
N

O
P

F
A

L2
N

O
P

F
A

LI
N

(
.
/
1
4
N
s
I
n
N

F
C
R
I
T
(
n
)
.
 
F
5
F
1
2
3
(
 
9
.
8
0
5
0
0
)

a
n
1
c
=
r
.
.
.
n
 
S
 
r
i
o
3
3
c
=
f
t
.
i
1
 
$
 
F
A
L
I
F
r
.
o
.
n
 
S
 
F
A
L
I
N
E
=
6
.
6
 
S
 
A
L
2
r
x
°
0

F
t
L
,
N
I
F
=
'
n
.
0
,
S
 
F
A
L
1
E
=
4
.
4

F
4
L
1
N
E
=
o
.
°

n
"
 
1
.
1
0
.
=
 
1
.
 
N
n
F
T

n
o
 
1
-
1
 
J
 
=
 
1
.
 
o

I
F
(
i
F
s
=
1
?
-
4
(
 
1
1
J
,
K
)
 
r
c
r
1
2
3
(
1
.
J
.
K
)
I
.
G
E
.
C
F
C
R
I
T
(
1
)
*
F
C
R
/
T
(
I
)
1
1
0
0

T
o
 
2
1

1
F
t
(
F
e
F
I
9
3
(
 
9
,
J
,
K
)
*
F
g
E
1
2
3
t
2
,
J
,
K
)
)
.
L
T
.
C
F
C
P
I
T
 
(
2
)
.
F
C
R
T
T
(
T
9
)
)
)
6
0

T
O
 
2
1

o
n
 
2

T
=
 
3
9
 
4

_
T
F
(
C
F
S
F
1
1
(
T
.
J
K
)
*
 
F
5
c
1
p
3
(
T
.
J
0
0
1
.
G
E
.
(
F
c
R
T
T
(
3
/
4
F
c
a
T
T
(
:
4
1
)
)
G
n
 
T
O
 
2
0
0

T
F
t
(
F
c
c
1
2
3
(
I
+
2
.
0
.
1
,
0
*
 
F
5
F
1
2
3
(
I
.
P
.
J
,
K
)
)

(
F
(
:
0
I
T
t
4
1
4
F
C
R
I
T
(
4
)
)

1
 
A
n
 
T
O
 
7
"
)

n
O
 
T
O
 
3
3
3

2
1
1
 
r
O
u
T
I
N
u
F

O
l

3
3
1
 
T
F
(
t
F
c
E
1
7
3
(
7
.
J
.
K
I
*
7
5
E
1
2
1
(
7
,
J
,
K
)
1
.
G
E
.
C
F
C
0
1
7
(
5
)
*
F
C
0
T
T
1
;
1
1
1
0
0
 
T
O
 
2
3

n
O

T
=

q
.

P

'
7
F
(
C
C
C
E
1
2
3
(
T
I
J
,
K
)
e
r
c
E
T
2
1
(
I
,
J
,
K
)
)
.
L
i
e
(
F
C
0
I
T
(
6
)
4
g
C
P
I
T
6
6
)
)
0
3
0
 
T
O
 
3
0
0

o
n
 
T
O
 
1
q
0
(
1

3
,
1
 
c
o
N
T
I
N
U
E

0
 
0
 
1
 
0
 
1
 
3

e
)
(
t
i
n
 
I
F
t
J
 
.
S
r
.
 
5
)

A
O
 
T
O
 
i

G
O
l
e
.

G
o
3
E

l
e
;

o
n
 
T
n
 
I
I
I

@
0
3
'
4
E
 
=
 
n
n
3
m
E
 
+

f
i
n
 
T
O
 
1
1
1

7
1
 
T
F
C
J
.
n
E
.
 
5
)

n
o
 
T
n
 
f
p

c
4
L
1
 
=

1
.
:

A
n
 
T
0
 
1
4
1

F
A
L
1
 
F
 
=
 
F
A
L
D
I
F

i
o

A
O
 
T
o
 
1
0
1

2
?
 
4
F
 
t
.
)

5
)

G
O
 
T
n
 
1
3

=
A
L
7
F
 
=
 
F
A
L
P
E

N
o
 
T
o
 
1
:
1

1
?
 
F
A
r
.
*
M
F
 
=
 
F
m
L
2
N
E

1
.
n

n
n
 
T
o
 
1
-
1

2
1
 
/
F
(
1
 
4
6
F
.
 
5
)

G
O
 
T
n
 
1
4

F
A
L
3
E
 
=
 
F
0
L
3
E

1
.
7

g
o
 
T
o
 
1
7
1

1
4
 
F
A
1
:
4
W
E
 
=
 
F
A
L
3
t
.
I
F

1
.

1
-
1
 
c
n
t
A
T
t
w
O
F

l
n
r

cl
w

ri
qu

E
:

p
4
n
7
E
.
=
 
t
a
i
n
F
/
(
N
O
F
T
*
4
)
 
S
 
P
0
0
-
1
N
F
=
 
O
n
3
N
E
/
(
t
.
i
n
F
T
4
)

D
F
A
(
,
I
E
=
 
F
A
L
1
 
E
/
N
n
F
T
4
$
4
)
 
%
 
P
F
A
L
 
1
1
4
=
 
F
A
L
1
N
E
/
C
h
I
n
F
T
I
9
4
)

P
r
A
L
F
r
.
 
F
A
L
:
9
E
/
0
1
O
F
T
*
4
)
 
5
 
p
F
A
L
s
?
I
'
'
 
=

F
A
L
p
M
F
/
0
1
0
F
T
*
4
i

P
F
4
L
'
F
=
 
F
A
L
'
I
t
'
/
I
N
n
F
r
e
4
1

P
F
A
L
3
1
.
1
=
 
F
A
L
3
N
F
/
C
A
I
n
F
T
*
A
4
-
-
-

1
P
a
v
r
I
F
F
=
I
0
G
O
'
E
*
(
4
-
0
.
)
+
P
F
4
1
3
E
*
I
C
-
C
3
)
+
P
F
A
L
9
F
*
(
C
-
C
2
)
 
P
F
A
I
:
T
E
l
e
-
C
i
)

.
i
P
A
.
1
3
'
'
'
+
(
 
i
)
-
C
1
)
.
P
F
r
?
L
3
m
9
9
(
F
-
c
3
)
.
P
F
A
L
2
N
*
(
F
-
c
2
)
 
4
P
F
A
L
1
1
9
1
*
(
F
-
(
,
1
)
)
/
2

P
K
T
N
I
 
c
3
1
.
 
P
A
Y
O
F
F
.
 
F
C
O
I
T

5
n
n
 
F
n
R
m
A
T

t
i
X
0
4
2
m
T
0
F
F
 
=
 
F
1
4
.
9
.
S
X
O
W
C
R
I
T
 
=
 
*
0
'
9
.
3
)

p
u
T
o
F
F
 
=
 
-
P
A
Y
O
F
F

p
=
l
i
t
t
i
V

O



41milAUTINF Fttln(4x. x. DELTA. 205. /Eopv.y. %NIRO 00406016

000412
00041?

1%1WoR / /Soot THALc I502H mxtALF. mxtoCH .0( .

:(01(100:319/0FAL r2LTA.205. r. PmEw roLD. rTE90, 0,u6c. X. x54Vi.
00P012 xX7r,P.AL F

-
t

00ft00n49

000017 nimr.s0-: x(Gx). .07os.Nx. "I 000400S4

000012 *ATA ANALF/SIV. mlfsRPH/10t, ....- 40o00040

C
00400070

'C Cl-FCF FOR CORPECI-11.1yrN5TONING AND FOR VALuF oF FPS. 00100040

0000)2 ' IF iNx .nT. .4. cot .GT. 0.1 GO TO 16
000022 moo a 3

000000on
0,400100.

000023 FO TO 99 0040410

C .
0000Q170

C IATTIALIZF vARTOU5 VA0/AoLES. :
00200130

006023 le IrRo a + n40401144

000424 no "2% I 1. Aix nolonist,

opec2._ 2-. yogic(/' 11 a n. oono214()

000034 FrLn . r1111 ...
601104174

C .000046 no Q I4ALF z 1. motHALF 1:411111:8000045 FNE,,, z FOLD

0000'0 GO f UDEN z le HXZPCN 001042110

C 001100220

C C GIVE DELTA s/Gu OF LA57 cUCCESsFUL CHANGE. IF ANY.
nn 4 1 2 I NX

0000,30

000051 40000210

. oonosp IF (wORK(I. 1) .NE. C.) 6ELTA = SION(OELTA i64/((1o. 1)) 00400P40

C 000063 .x5AvE a X(I) ronoom
000066 x(/) a xsAvr ()FLY*, 00P0i264

000070 sTEmo s r(x) 0111100270

C , 000101 /FiFTEmo .0. F.291 GO TO 30 40o08?P10

4- 04001)296

/ 000107

C
C NC DECoEA5e. Toy noong/ic OIPECTION.

X(1) a 1r5AV2 - orLTA

.4,

'CIFMP a FIX)

.

A
00n063115 :)
00n00100

00004
°

00.012A . Tr 4FT2H0 .LT. F92v1, (01 TO 31 g°044;71330

C ,

00000340

C NC DECREASE. STAY out. 00701354

000123 7(/) a x5t.v2, 00106340

c__,Apoles so yo 4- 000pel7p

C
oonoviso

C nErprts2. So GO TO mE9 PONT. 00002340

404126 3. rNEw a FTEmo 10000400

C -SAVF'OINECTON oc pmANG2. IF ANY. FOR NExT ITERATION., ::::vgc

000110* 4' WOPK(I, 11 a X(1) XSAVE -- 004,00410
04006440

004141
C

C fkO:Or LOoe, nN I. IF No cm4NsE(I,E.. NO n22PrA52) IN F; LEAVE

C I59rH-L000.

C

rr (FNEw .GF. FOLD) GO TO 7i
'

0°00°00q4:0!

000100470

C C OTPro0/52. TPYT44NG19n ALL COPONE4T5 OF X my AMOUNT Di LAST coop000

C CHANGE. IF ANT. 00000500

000143 nn Si I a 1. NA0 40401530

C C
40000520

C int/F.' 0o25ENt CoA.PONENTs OF x. 0040.0530

C 004145,....-
000153 nr

Vn2K(It 7) a X(?)
X(/( a X(/) welene//, 11

40400540

, ig(lIng
000162 FOLD-s-r(1) .

C
000173 1F (FoLn .or. rivFel on TO 57 00000570

C

c

r.
C ,r HAS DECorA52n, KEro yALGE A!.0 TOY AGAIN.

oonirs; Fhe a FOLD
004176 GO'T)) 60

. .

c
C F Apt NOT h2CP=$-5En. 065706E VALUES MO TOY AGAIN.

57 Do.cA j = 1. NA
54 Y(t) = wn0K(E, ;,)

c-Ln rt$41

6; rOPTITINUFC ,
C rk0 Or 1.05)0 ON 1S5CN.

T2os a I

000177'
oon.,nt,

000213
06015

000220
000221 60'70 99

C ,

,

oonlii 1

l 1C
ArTuoN IF PFITA

7o IF (4os(O2LTA1 AE. =PS) PrTURN
15 olAkl FAMGm.

C 7

C
OT4r0115. HELVE. 1)E) to 45J0 Toy AGAIN

'0007?5 9^ NITA s 0.5 orLTA,
..

C
1 ,

006231
C F.4O Or Leoo ON'IHALr.

yo:oi * 2 '
.

000212' 99 laITF (6. IAA) /Fog
'00044 ()cloaks

000741, le .1 , F017 (A F441,412 roolo NuM4F9 ii. I1)

00241 oil) ,

214

223

olootisso
03000540
00006600
10.104610
00004674
01000430
14406044
0000050
00000480
00000676
0000.2610
00400440
40400700
Onn0A710
01110,17p6
110401710

04001740
alo00750
00004764
1)001)97711

000007HO
01,707e4
1111001440

101e064 Al2
411r0V
not10110

06f10040


