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Preface

This is the eighth report describing the progress of the Longitudinal

1

Study, conducted under Contract 0E0 4206 and Grants H-8256 and CG-8256. The

first report PR-68-4) discussed theoretical considerations and measurement

strategies proposed for the study of disadvantaged children and their first

school experiences. The second (PR-69-12) and third (PR-70-2) reports

described operations during the first two years of the Study. In 1969 mothers

were interviewed and children tested prior to their enrollment in Head Start

or any other preschool program; in 1969-70 these measures were and

extensive observation of those-children attending preschool programs in

Portland, se. Louis and Trenton took place. t Iri Lee County, where Head Start

if
is a kindergarten level program, a brief version of the test battery was

administered. The fourth report (PR-70-20) gave 5,detailid description of

f'
the initial longitudinal sample id Portland, St. Louis and Trenton prior to

enrollment in school. It was based on the first analyses of 16 of the 33

ivtruments administered during 1969, including a parent interview and

medical examination designed to elicit information about family and environ-

mental characteristics. The-fifth report (PR-71-19) continued the description

of the initial sample, incorporating data from Lee County, and described the

interrelationships among individual measures of the child's performances prior

to school entry, accompal4ed by brief descriptions of the tasks and scores

a
used. The seventh report (PR-72-13) presented results of structural analyses

of the initial home interview and described the relationship of demographic

indexes of socioeconomic status to maternal behaviors and attitudes. .

fr

The present reportlis the second describing data collected during the

Head' Start year in our ithree urban sites (i.e., the second year of the,Study).

II



ii

The first one, PR-71-20 (Emmerich, 1971), dealt with the structurg and

development of personal-social behaviors in preschool settings in Portland,

St. Louis and Trenton. The present report provides the first analyses of

interrelationships among individual measures of the child's performance

toward the-end'of the Head Start year (Year 2), comparing these results with

those obtained in Yearl. Thus, this is the first study report on longitudinal

findings on individually administered test instruments. Subsequent reports
.

will deal with analyses of change scores on individual measures, relating

thesesdata to socio-cultural determinants assessed by measures of home and

pregbhool environments. Interpretation of such findings will be facilitated

by knowledge of developmental trends in structural relations, presented in

this report.
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Structural Stability and Change in the Test Performance of
Urban Preschool Children

Chapter 1

Introduction

The ETS-Head Start Longitudinal Study is addressed to two main questions:

1) What are the components of early education that are associated with the

cognitive, personal and social development of disadvantaged children? 2) What

are the environmental and background processes that moderate these associations?

The Age range chosen for study was the developmental span of approximately

4 through 8 years of age--or from two years prior to entrance into the first

grade through completion of third grade. This period is thought to be particu-

larly important because it is a time during which many abilities consolidate

and the child makes the social transition from flemiliar home surroundings to

the world of school, peers, and unfamiliar adults. The first data were collect-

ed in the spring and summer of 1969 on over 1800 children, the majority falling,

between the ages of three years nine monthd (3-9) and four years eight months

(4-8). All were s led to be enrolled in first grade in the fall of 1971.

Data collection on these children and their families, communities and schools

is planned to continue thrOugh spring of 1974.

The present report describes 1) interrelationships among prtain cognitive,

perceptual and personal-social behaviors of the children in the first two years

of the study as assessed by those measures administered in both years and

2) similarity of the structural findings obtained in both years. Pr,eviously

reported structural analyses of the Year 1 child test data yielded a general

ability dimension, a'stylistiq response tempo dimenslion, and factors apparently

tapping task-specific styles and behaviors. Present analyses were directed

toward investigating the extent of structural stability and change between

Years 1 and 2.



In comparing Year 1 and Year 2-data, we also asked the questions posed

in an earlier report (Shipman, 1971) on the structure of the Yt:-ar 1 child

test data: To what extent do indexes of perceptual-cognitive functioning in

the preschool child represent differentiated processes? How do cognitive

styles and compet,:ncies interrelate? Within the particular age perit,d repre-

sented, are differential results obtained by age, sex, preschool attendance

or social status of the child? The major question asked, however, was the

extent to which the pattern of interrelationships among variables remained

similar from Year 1 to Year 2. Important clues to interpretability of changes

in mean level associated with environmental (e, g., preschool experiences and

family influences) and developmental differences depend upon the extent to

which the same construct is i\nvolved. Thus, in addition to contributing to

our understanding of the you

implications for interpretat

g child, answers to suci. questions have obvious

on of particular test findings obtained in

various assessment situations.

The next chapter, Samplecharacteristics, provides tables and statistics'

which indicate both the composition of the three-site longitudinal sample and

the extent to which it differs from the initial bur-site sample. Chapter 3,

Methodology, presents a brief discussion of how the test data were gathered as

well as a statement about the various processing operations and the methods of

analysis pertinent to this report. Chapter 4, Results and Discussion, presents

the findings from the various structural analyses of the test data, including

comparisons by major subject classifications. Chapter 5, Conclusions, summarizes

and discusses the general results of the analysis to date and presents a state-

ment of plans for further analysis.



sample :!Iaracteriz,tics

Four regionally distinct communities w, p selected which 1) had a suffi-

cleat number of children in school and in the Head Start program, 2) appeared

feasible for lcngitudinal study given, expressed co=unity and school cooperation

and expected mobility rates end 3) offered variation in preschool and primary

grade experiences. The study sites finally chosen were Lee County, Alabama;

Portland, Oregon; St. Louis, ?.iissouri; and Trenton, New Jersey. Within these

communities, elementary school districts with a substantial proportion of

the population eligible fur Head Start were selected for participation. For

the most part, schools in the tatiget districts lre located near Head Start

centers. It is in these school districts that the sample is expected to be

enrolled when they reach third grade in the fail of 1973. In each school

district an attempt was made ') include all children of approximately 3 1/2

to 4 1/2 years of age in the initial testing and data collection of 1969,

although some children were excluded from the sample, e.g., children from

families whose primary language wak.., not English, or those with severe physical

handicaps.

The following is an overview of the salient demographic characteristics

of the initial fours -site sample (for a more complete description of this

population the reader is referr;:d to Project Report 71-19):

1. The number of subjects at different sites varies, with Lee County

and Portland together constituting about 60% of the sample.

2. The sample is 62% black.

3. Boys make up 53% of the sample. For the four sites they makeup 54.5%

of the black sample and 50.5% of the white sample.

4. For the three sites in which children had the opportunity to atten

Head Start in Year 2 of the study, 37.2% of the sample attended H ad



tttended other piograr-. Jrld uo known

ittenjance in Head Start or otner pre.: h),1 pr)grIms. In lee County,

wheke ilead Start Is a "sinder2arten level prwram, 77: r the initial

attended Head Starr, 19.11 ttt,.nde,l ther preschool programs

and 39.3; had no kno.:n attendankc luad Strt or o-..tr preschool

programs.

Substantially more blacks than whites attended Head Start. While this

varies by site, in the total sample only-5.17, of the Children who

attended Head Start are white.

6. The parents of the white children generally have had more years of

formal education than the black parents, except. in St. Louis whet

the reverse is true.

7. Although the fathers of both blacks and whites tend to be in blue-

,-

collar posit.cns, a dizprenertionately large number of blacks are so

classified.

8. Educatrional, and occupational data were obtained for substantially

fewtr fathers than mothers. Moreover, the percentage difference

between the number of fathers and tha number of mothers for whom

data were obtained was .greater for blacks than fcr whites, and for

children who attended Head Start thnu for calers.

The major focus of this report is a comparison of the structure cognitie-

perceptual performances in preschool children tested in Year 1 and Year 1 (an

interval of approximately eight and a half mouzhs). Hence, the following

analyser were confined to a longitudinal sample, that is, to those children who

fulfilled initial oualifications for inclusion in the study and about whom at

least one unit of test information had been collected in both 1969 and 1970.

Thus, this population is a subsample of the initial four-eJte sample described
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above and reported in PR-71-1%. The purpose of this thapter will be to present
. .

soMe.of- the major 'demcigraphic characteristics of this 3,ongitudinal sample and
N

. ., _---L.,:1.----

-t. di' i --ii'-'----- f
_ ,repor sproport ona ties it terms__o _single .and' multiplp classifications.
. _

It should be recogiiized'thai,the investigators regards.the foliOwing. character-
.

iistiCs a demographic" variables -14o.y:an discourage simplistic' or sterotypic
. -. -- _;e. - ,&.- '''_ -

" psychological interpretation of 'these bioIogit al and cultural statuses. .,
. . / ,.

,;,:/__:. -, , - - - .. _ -
'Basin

,

lOngitU4inai-Salnkle: Th-e-Year- 2 sample intlilded-Children #0m four sites:1
;:',.' ': - -. = - -."

- ..... _ - , . % = ) , .

Trenton, Lee County, Portland, and. St 'Louis.. Because, of limited resoUrces and
,

. ir _ ....

,

et-Ana& Most- of the children did nOt enroll in "PreSChool programs*, until the
. -

-

7 - :third year of --the studyswhen, Head Start was avaIlablev data-gathering pro-7.
-*n

,,Z4,1g;'1,:-: # - --"
3-

edures during:Year ,2 in tee -County were limited to a fractibn of the tests.

This site therefore-igas elimlnatea from tie comparative-analyses described
-

-7;'

'7 n this report. The remainihg three-4ite urban ,longitudinal -sample consists

of -820. 'children. In ,sone- cases -data available for thete- children are

incomplete. As can be seen. in. Figure 1, there are- some fairly Substantial

-differences, in sample size by site. The Portland children constitute .50.2%
- N.

Of the urban longitudinal gample, whereas the

comprise ohly 33.4% and 16..4% of thit sample,

Trenton and St. Loui6 sites

respectively : In contrast to
.

the initial three-site Urban sample, Portland and Trentonrepresent higher

percentages. of the longitudinal sample (50.2 vs. 45.7 and 33.4 vs. 33,

respectively), whereas the percentage of St. Louis subjects is less

. 21.3),' due to the much greater sample attrition at that site.
_

Racial composi The racial compositio 1:7ithin each site and

site total* is shown in Figure 1. The, total Sample-

,e

(16.4 vs.

for the three-

is75% black and 25% white;
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Figure 1

Children in Each ii1)s.._Classified by. Race; Seic, Preschool Attendance and
Head Start Eligibility

(ter 11-2Longitudinal Urban Sample)

PORTLAND

32.5% 20:9%
.(134) (28)

RACE

S.T. LOUIS TRENTON TOTAL. ,
_ .

46.8% 49.3% 46.4%
(193) (66) (127)

37.6%
(155)

PRESCHOOL
ATTENDANCE

30.5%

4%115.8%(65)

(41)

11 Or46.6%
(192)

Note.--HS

33.0%
(136)

HEAD START
EL1018ILITY

43.7%
Ne.s.4.8% (120)

(6)._
t (316)

16.8%
(46)

.65.0% 39.5%.
(87) (108)

14.37c

47.2%
(387)

ad Start; PS = other preschool program; NK = no known preschool.

48.5.%
(9.9% 65)

(41)
ELIG.

INILI G.
17.2%
(23)

57.1% .

(235)

39.4%
(108)

34.3%. -
-(46) ;

37.7%
(30$

6.1%
(44) 16,0

(131)

44.5% (380)
(122)

a indeterminate -6Conomic.eligibility for Head- Start:
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however, the percentage of black children varies from 67.5 to )34.3 within the

three sites. (This increase in the percent of black children for the longi-

tudinal sample is primariry due to deletion of Lee County subjects, although

1

the percentage .of black children in each 'of the three urban sites ns higher

for the longitudinal sample than'in the initial sample.)

Sex differences: As one might expect, there are small differences in the

numbers of boys and girls from site to- site, (Figure_1). The total sample is

t ..

52.9% boys and 47:1% girls. The number of boys'and girls is about eqral in
,-. -

.. Y

..... , .

St. Louis, but there is a disproportionately large percentage of-boyS in both.
,'

Trenton (53.6) and Portland-(53.2). These pe- rcentages are similar to those

i

,

.

obtained for the initial sample. !
4 .1

I

Preschool attendance: The sample statistics for attendance in'H Start ansi------

..- N.

r . ,

._..

other ,preschool programs are shown in Figure 1. The-chi are divided into
.

,f... -.

,

. .

three groups. The first consists of-children who attended' Head Start during

1969-70. Information specifying attendance was obtained from'community Head
-,.

_
Start registers. The second group, other preschool (PS), consists of children

0. -
1 t

iiwho are known to have attended other preschool or nursery programs during.

/1969-70. Children who were not on Head Start or 'other preschool lists are in

the "no known" (NK) categogy. It is likely that most of these children attended,, .

-neither Hp4qtart hor other preschool peOpramd, but this category also includes

children who may have moVellout of 'the community and were enrolled in Head Start

elsewhere and those who were enrolled in Head Start outside the general area.
.

As the children in the "no known" category are followed up, some of them may be
4

reassigned. to the,Head Start or other preschool categories; therefore, numbers

r...t.
---- for-the latter categories should be considered minimal estimates. Across the

three urban sites, 47.2% of the children attended Head Start, 14.3% attended
.

It"' i

I
j t^

r
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. .

other preschool programs, and 38-.5% had no known attendance in Head Start or

,

other r...eschool programs. The percentage of children in 'the Uead Start category

within each site ranges from 39.5 to65.0-, Sand the percentage in the preschool

'

category varies from 4.5 to 16.8.

As would be expected, in contrast to the initial sample, the percentage

' of children in the-nil() knawe'category is substantially less for the longitudinal

sample. The only other significant change is'in the percentage of children in

St. Louis-who-attended.Head*art(65% in the longitudinal gamPle vs; 37.7% in

the initial sample), reflecting,/iii part,: the greater "ease in locating and
_ .__

contacting parents of children attending Head Start than those in no pieschool

Dp

'Irogram.

.41

Eligibility: Figure 1 shoWs the sample classified according to family econamic.
. 0

eligibility under the 1969 Head Start poyerty guidelinet for varying size---
.

households ($3000 for r-a family of three, with increments of $600 per additional

person). Eligibility data were obtained as partof_the interview with the mother

or mother-surrogate at the testing center.in the spring of the-Head Start

year. When therespondent wad-unable or:unwilling to,provide income-inforMation,

eligibility was coded at indeterminate (Ind.) . -Of the total sample, 46.3% are

k
ineligible; 37.7% are eligible; and 16.0%,are of indeterminate eligibility.

it: Within each site
?
however,_ percentage of eligible children varies' dramat-

,_, ,

ically-,fram 33 in Portland to 48,.5 in St. Louis. These diverse'perc ntages of
,

. . ..
r

.._.$

eligible children not only yield information about the ditcrepan`t\s cioetonomic

statuses of the various site populations, but also confound otherle seemingly
.

straightforward analyses.

Cross-classification by major variables: Appendix A contains a complete cross-

classification of the sample by five major demographic variables: site, race,



sex, preschool attendance, and Head Start eligibility. Although there are

several empty cells, fortunately, those subpopulations of particular interest
__-

contain a-sufficient number of children for analysis. Consequently, it is
_ .

possible to estimate -a mean value for each-ceII-Of-i=black or white children by
. .

Head Start or by no known preschool-program for any measured variable. Of

course, the means-frit. the largest cell (Potlandeligible black males in the

Head Start category) will be much better estimated than the means for the

smallest cells,(e.g., St. Louis's one eligible white female in the Head Start

categorY)...,

Sex by race classification: Frequently_ reported differences in performance

level between the sexes require an explication ,of 'possible disproportional

distributions of boys and girls across the two racial populations (Table1).

Overall, boys are a substantial majority in the black sample and a slight

minority in the white sample. This relationship is not consistent over' the

three sites: in Trenton, the proportion of boys is slightly over 50% for both.

black and white samples; in Portland, a large percentage of the black population

are boys, whereas the majority' of the white population are girls; and in

St. Louis, the sample of blacks is 50% male, whereas the white sample is

53.2% male.

Preschool attendance by race classification: Table 2 presents the basic

statistics classified by race, for children who attended Head Start or other

preschool programs or.were not known to have attended a preschool program.

The information is separated by site. There are 57 white children who attended

Head Start. This is 7.0% of the total sample or about 28% of the white sample.
/''

Conversely, a much larger number (330) of blacks, in the sample attended Head

Start. This racial difference is especially marked in Trenton where only 1.8%



Girls

Boys

Girls

Boys

-10-

able 1

Sex by Race, Classified by Site

Portland St. Louis

WhiteBlack White Black

..117 (28.4)* 76 (18.4) Girls 53 (39.6) 13 (9.7)

161 (39.1) 58 (14.1) Boys 53 (39.6) -... ,15 (11.2)

,

Trenton Total
a

Black -* Black White

,110 (OM- 17 (6.2) Girls- 280 (34.1) 106 (12.9)

121 (44.2) 26 (9.5) Boys 335 (40.9) 99 (12.1)

Table 2

Preschool Attendance-by Race, Classified by Site

Portland,

BlaCk White

H.S. 161 (39.1)*

I

N.R. 82 (19.9)

P.S. 35 (4.5)

'31 (7.'5)

73 (17 :7)

30 (7.3)

St. Louis

Black White

H.S. 66 (49.3) 21 (15.7)

35 (26.1) 6 (4.5)

P.S. :5,(3.7) 1 (.7)

'-i

\Trenton Total

Black`. White Black White

H.S. 103 (37.6) 5 (1.8) H.S. 330 (40.2) 57 (7.0)

N.K. 88 (32.1) 32'(11.7) N.K. 205 (25.0) 111 (13.5)

P.S. 40 (14.6) 6 (2.2) P.S. 180 (9.8) 37'(4.5)

*Number in parentheses is percent.
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of the white children but 37.6% of the black children attended Head'Start.

Thus, Head Start in Trenton must be considered essentially a black program.

The Head Start programa in Portland and St. Louis are attended by 7.5 and

15.7% of the white children, respectively. These samples are relatively

close to estimates from marginal percents and appear to be large enough for

selected analyses.

Eligibility by race classification: Table 3 displays the study population

classified according to Head Start economic eligibility and race membership.

Of the total sample, 32.5% are eligible' blacks, 29.7% are ineligible\blacks,

16.6% are ineligible whites and 5.1% are eligible whites. The Trenton 'KO

Portland samples reflect similar patterns; that is,-the percentage of eligible

and ineligible blacks are approximately equal, and a disproportionate percentage

of whites are ineligible. However, the St. Louis population is quite different;

the percentage of eligible blacks (40.3%) is much greater than ineligible blacks

(14.2%), and the majority of whites are eligible.

Preschool attendance by -sex classification: Table 4 shows the percentage and

number of children who attended Head Start, other preschool programs, or neither,

classified by sex. Overall, there are a greater number of boys (211) than

girls (176) in Head Start. This is a consistent pattern across, the three sites;

however, the difference in numbers varies fiom four in Trenton to'16 in Portland.

Trenton and Portland have more boys than gir s in the "no known" category;

ik

however, in St. Louis, there is a greater percentage of girls in, this category.

The proportion of boys and Orls within the "other preschool" category is

approximately'equal across the three sites.

Eligibility by sex: Table 5 shows the longitudinal population Classified by

sex, Head Start eligibility; and site. Of the three-site sample, 23.7% are
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Table 3

Eligibility X Race, Classified by Site

Portland St. Louis

Black White Black White

Elig. 111 (26.9) 25 (6.1) Elig. 54 (40.3) 11 (8.2)

Inelig. 134 (32.6) 101 (24.5) Inelig. 19 (14.2) 4 (3.0)

Ind. 33 (8.0) 8 (1.9) Ind. 33 (24.6) 13 (9.7)

Trenton Total

Black. White Black White

Elig. 102 (37.2) 6 (2.2) Elig. 267 (32.6) 42 (5.1)

Inelig. 91 (33.2) 31 (11.3) Inelig. 244 (29.7) 136 (16.6)

Ind. 38 (13.9) 6 (2.2) Ind. 104 (12.7) 27 (3.3)

Table 4

Preschool Atteciancel Sex, Classified by Site

Portland St. Louis

Girls Boys Girls Boys

H.S. 88 (21.4) 104 (25.2) H.S. 36 (26.9) 51 (38.1)

N.K. 75 (18.1) 80 (19.5) N.K. 27 (20:1) 14 (10.4)

P.S. 30 (7.3) 35 (8.5) P.S. 3 (2.2) 3 (2.2)

Trenton Total

Girls .Boys Girls Boys

H.S. 52 (19.1) 56 (20.4). H.S. 176/(21.5) 211 (25.7)

. K. 55 (20.0) 65 (23.7) N.K. 157 (19.1) 159 (19.4)

P.S. 20 (7.3) 26 (9.5) P.S. 53 (6.5) 64 (7.8)
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Table 5

Head Start Eligibility X Sex, Classified -by Site

Portland

Girls Boys

St. Louis

Girle Boys

.fig. 65 (15.8) 71 (17.2) Elig. 24 (17.9) 41 (30.6)

Inelig. 108 (26.2) 127 (30.9) Inelig. 14 (10.5) 9 (6.7)

Ind. 20 (4.8) ,21 (5.1) ,e, , Ind. 28 (20.9) 18 (13.4)

Trenton Total

Girls , Boys Girls Boys

Elig. 45 (16.4) 63 (23.0) Elig. 134 (16.3) 175 (21.4)

Inelig. 64 (23.4) 58 (21.1) Inelig. 186 (22.7) 194 (23.7)

Ind. 10/(6.6) 26 (9.5) Ind. 66 (8.0) 65 (7.9)-"

/' .
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ineligible boys, 22.7% are ineligible girls, 21.4% are eligible boys, 16.3%

are eligible girls, and 15.9% are of indeterminate eligibility. However,

across the three sites, there appears to be no consistent pattern: 1) in

Portland the percentages follow an order similar to that of the three-site

total, but the percent of ineligible boys is higher (30.9); 2) the St. Louis

sample is quite different from the other subpopulations, with the largest

percent (30.6) of children being eligible boys, the smallest percent (6.7)

ineligible boys, and over one third of the children of indeterminate eligibility;

3) in Trenton there are a disproportionate percent (23.4) of ineligible girls,

and more boys are eligible (23%) than ineligible (21%).

i'reChool attendance by eligibility: Overall, approximately two thirds of

those families who were within 0E0 poverty guidelines did send their children

to Head Start (Table 6). This pattern was consistent within all three sites.

The above estimate is an underestimate to the extent that some of the children

in the no known preschool attendance category may have attended Head Start, and

4ndoubtedly,.a percentage of those in the indeterminate eligibility category
r.

were actually eligible. However, a review of the interviews revealed that

3
many of the heads of household in Head Start families in which income informa-

tion was,not obtained held jobs that appeared unlikely to provide wages above

the guidelines. About a third of the children from families at higher income

levels also attended Head Start. Thus, there was some socioeconomic diversity

in the programs sampled in the study, and low-income children were not completely

segregated from their more advantaged neighbors. In looking at these percent-

agc.c, the reader is cautioned to remember that these families were in many

different Head Start programs, and families economically ineligible may,

therefore, be a smaller percentage of a particular program's enrollment. More-
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over, income data were obtained in the spring of the Head Start year, whereas

enrollment was in the fall. Given the greater instability of job opportunities

for the poor, and the very low income defining eligibility, the line between

"eligible" and "ineligible" for many of the families in this study may be fine

indeed.

Aze at time of testing: A description of the child's age at time of testing is

complicated by the fact that testing occurred over a several month period.

However, in Year 1 the majority of children were administered a common battery

of instruments on the first day and then given three batteries during the re t

of the week; in Year 2 they were tested over a three-day period. However, those

children who missed part of the complete battery were tested during the following,

months whenever possible. Since no significant age differences were found among

-tests administered, those instruments administered to the largest number of

children were selected for computation of age at time of testing. (Motor

Inhibition was utilized the first year, and in the second year, the Johns Hopkins

Perceptual Test was employed.) Average age, classified by site, race, sex,

and preschool actendance is shown in Table 7. The children in St. Louis were

on the average .aout two months older than were the children in other sites

because testing began later and was extended in St. Louis in order to increase

the sample size in this site. In Year 1 there is also a very slight trend for

children who later enrolled in some preschool program (Head Start or other) to

be older than those in no known preschool program. However, there are no signi-

ficant age differences between the three preschool groups in the second year.

Small age differences during this period may be psychologically and physiolog-

-cally important and, hence, the above trends warrant attention during analyses
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and subsequent interpretation. It should be noted that due to the for an

extended testing period in Year 1, retesting generally occurred after an eight

and a half month interval.

Mother's education: 19r this report, only one index of socioeconomic status

is presented--motheT's education. As described in an earlier report

P
(Shipman, 1972a),educational level reflects to a considerable extent differ-

ences in resources available in the home fo7 both the white and black families

in the initial sample; occupational level, however, appears to have differential

meaning. Since information on father's education was avallabil%s fOT suoste=ialIF

fewer children, mother's educational level is presented. Data on mother's

education are available for 753 of the 82U children. The index of mother's

education is determined by the highest grade attended as repnrted in the i9(9

parent interview. Mean values for the different sit,..s classified by race sex

and preschool attendance are shown in Table 8. Mothers of children in the

Portland sample have the highest average grade attended, 11.6, less than a

half year under hign school graduation. The Trenton average i. 10.5 grades,

and the St. Louis sample is lewest with an average of 9.6 grades. The mothers

of Head Start children have almost two years less schooling then the mothers of

children in other preschool programs, and about a half year less schooling than

the mothers of the children in the no known preschool category. In general,

the mothers of the white children have approximately a year and a quarter mole

schooling than the mothers of black children, but this r.ttern is not consiste.:

throughout the sites. In Trenton and Porsland, the white r-Ithers-have more

schooling, but in St. Louis, the mothers of the black children have, on the

average, over a year more formal education. Within the girl-boy comparisons,

across all sites, the mothers of girls have a higher educaticrul levP1, but

the difference'l, negligible.
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Summary

There are, as indicated, a number of disproportionalities in the various,

classifications of importance: 1) the Portland sample constitutes over 50%

of the longitudinal population, 2) there are three times as many blacks as
.

whites in the sample, 3) 53% of the sample are boys, 4) 61.5% of the children

attended Head Start or other preschool programs, 5) a substantially greater

percentage (85:3) of the Head Start children are black, 6) approximately two

thirds of the white population 'Ors. approximately half the black families) are

-/\
'economically ineligible for Head Start, 7) a substantial percent (54.5, of

Head Start children are boys, 8) the Children in'St. Louis are two months older

than the Trenton and Portland children, and 9) the mothers of children in

Head Start have over two years less formal'ieducation than other mothers.

Differences in the number of children in various classifications is a

necessary part of the type of design used in the study. It would inevitably

be imposiible in such a study to identify and select eilual or proportional

cell sizes because of the very .large number of classificatiOn variables; but

even if the number of classification variable§ were to be kept small, the

'differential attrition over' the life' o£ the study would still result -in an

unbalanced sample. Such diSftoportionalities complicate interpretation of

general means, for onemust be concerned that an apparent effect is not due

to important differences among other variables that are not cancelled out

computing a general mean. ,Consequently, there is a need for caution in

the interpretation of analyses since.any factors associated with demographic

characteristics are disproportionately represented. Of the disproportional-

sties. explicated above, three appear particularly critical for the comparative

analyses of this report: 1) the majority of children are from Portland,
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2) the confounding of race And socioeconomic .status as indicated'by the

.*.

higher percentage of ineligible whites and by the lower educational level ;4

-4

'of black mothers, and 3) the disproportionate number of blacks in Head

Start programs.

1
a
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Chapter 5

'MethaolOgy..,

Data Collection*.

"Research procedures used with,any given population-Should reflect

sensitive recognition of the conditions existing within that pbpulation.
1111

This, throughout the many phases of data collection, was tobe a basic premise

of the Longitudinal Study.

While earliest, plans for conducting field operations-were centered at

ETS regional offices, it soon became apparent that full-tizie, on-site staff

would be required,and interviewing began of candidates for local,doordinators.

A'coordinator had to be a person with strong ties and. high acceptince in thc-

. community who was, at the same time, capable of the managerial and organize-\
tional demands of the job. Each needed to have detailed knowledge of community

resources and ability to communicate effectively with others.

In hiring local coordinators and later, local women as interviewers,

testers and observers, the study was following the 4stim tion that to succeii-

fully gather reliable relevant data it is essential to eve as much community./:

support and input as possible. In thepast,all too many minority communitiep, .

A .

3. .

had been alienated or ria become openly ho the to the numerous surVeys,andl
0 k,,

. ,

studies which, while good intentioned, failkto include community participation
!

;

, :and involvement.

- I

The Longitudinal Study endeavored to avoid these reactions by emphasizing

the importance and necessity of community involvement. Local coordinators' were

responsible for the initial. screening Of all -local (part-time) project

'Summary Report, 1971.
4'

. ,

*See ETS; PR- 69 -12, "From Theory to Operations," and ETS, PR -70 -2, "Operktions

in the Head Start Year" for, a'more detailed account of Year 1 and Year f2 data

collection procedUres, respectively.," ,,-

,

1
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personnel, day-by-day management of project operations, and public relations

within the community and city. In addition, they were active participants in

joint decisions with ETS Princeton staff regarding the final hiring (and

occasional firing).qf local personnel. All coordinators received intensive

briefings about the study and continuinggupport whenever necessary from ETS

. professional staff. Major briefing sessions were held at the Princeton office,

but-discussions and the working through of problems more frequently took place

at the local sites during periodic visits by.Princeton and regional office

staff. During the second year of the study, local technical advisors were

hired rt serve multiple capacities--as advisors, monitors of data collection

efforts; and pnblic.relations,officers for the study--thereby diminishing the

reliance.On Princeton office staff to solve many of the problems which

inevitably arise in a study of this type.

Pricir to and in conjunction with the hiring of the local coordinators,

`communication with leaders of the community in each site was initiated. Formal

leaders, represented by the community action officials and leaders of established

organizations,were :informed about the study at the time their city became a

serious site candidate. Other people who did-not occupy formal leadership,

positions but who were influential in the community also were consulted. At

the same time, cooperation and understanding of the study were sought from

school administrators and boards. Written intents (not merely consents) to

participate in the study were sent to ETS by both community agencies and local

school boards. This facilitated further support and involveent which was of

utmost importance to, the sdccess of data collection and thus to the success of

the study.

a
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_,

Enumeration and Parent Interviews

The first phase of data collection, household canvassing and parent

interviews, was sub-contracted to Audits and Surveys (A&S) by ETS. .A&S's .

task was first to locate all eligible children within the geographic areas

:beihg studied and then to complete a 90-minute interview with each child's

mother or mother surrogate. An eligible child uas one who, on the basit of

his birthdate, was expected to enter first grade in ,the fall of 1971.

Cooperation_ through the use of local media and through contact with key

community leaders was effectively sought. Interviewers were recruited from

the community, with A&S staff responsible for both training and supervision.

Interview supervisors and the local coordinators worked in close cooperation,

and, where feasible, shared the same field office. For a detailed description

of interviewing procedures, including a discussion of some of the logistical

problems that arose, the reader is referred to-Project Report 70-20.

Individual Testing - Year 1-

Training: General training and testing procedures were the same in each

site. In Year 1, prior to the arrival of the ETS training team, the local

coordinator preselected the tester trainees, all of whom were female,- choosing

approximately 30% more than the number who evehthally would be hired. Depending

on a variety of factors (such as resources in the community,,the local coor-

dinator's preferences, publicity concerning the piojec)t, and intra-community

relations), trainee characteristics varied bOth within and between sites. The

usual educational credentials were not required, but experience in working with

young children was considered highly desirable, as was the ability to read

well and speak with ease. The adequacy of the tester's affective reactions to

children and her ability to learn the tasks were the two focal criteria for

final seleition. Most of the trainees were-housewives who had limited work
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experience, and most were black.

On -site training was undertaken at staggered two-week intervals, beginning

in Mardi, 149. Several trainers were sent to each site from the Princeton

office. After receiving a general Orientation in the local coordinator's office,

trainees broke into smaller groups and began practice on one of the simpler

tasks with a trainer. The tasks were first demonstrated (live and video tape),

and then the trainees practiced by administering them to each other and later

to children volunteered by other trainees and their friends. The first tasks

demonstrated were those in the Day 1 battery (see Table 8). To reduce the

number of tasks that she would be required to learn, each trainee was assigned

one of the three remaining batteries. Observations and brief written tests

were used to assess the trainee's knowledge of the tasks.

During the third week trainees moved to the actual testing centers. An

ETS staff trainer was assigned to each center to ensure adequacy of physical

arrangements and testing supplies, and to function temporarily as a center

supervisor so that trainees could concentrate on improving their testing

skills. The local coordinators arranged for practice subjects who would be

comparable to sample subjects and provided for their transportation to and

from the center. During the fourth (and sometimes fifth) week of testing

practice, the trainees were observed by ETS staff--in all cases this includ-

ed the project director and a senior member of the professional research

team--in order to evaluate performance-abd to select those women who seemed

best prepared to be center supervisors, testers, or play-area supervisors. In

those cases where an individual was not selected, every attempt was made to

structure the situation as a growth experience instead of a failure and to

maintairithe person's interest and involvement in the study.

Once evaluations were completed, each center operated one or two weeks



-26-

. Table &

The Measures and Testing Sequence Used in Year 1

Day 1
Estimated Time
in Minutes

First-Day-of-School Question (mother)

Mother-Child Interaction Tasks:

Hess & Shipma Toy Sorting Task

Hess & Shipman-E sht-Block Sorting Task

Hess & Shipman Etch-a-Sketch Interaction Task

2

15

.30

15

Motor Inhibition Test 10

*ETS Matched Pictures Language Comprehension Task I 5

Battery A

Preschool Inventory (Caldwell) 20

*Vigor I (Running) 3

*Spontaneous Numerical Correspondence 10

*Massad Mimicry Test I 12

*TAMA General Knowledge Test I 5

*Risk-Taking 1 and 2 20

Picture Completion (WPSSI) 5

Battery B

20' Sigel Object Categorizing Test
,

. . . 2

:Johns Hopkins Perceptual Test 10

*Open Field Test 10

*ETS Story Sequence Task, Part 1 10

Seguin Form Board Test 10

Matching Familiar Figures Test 15

Battery C

Fixation Time 16

*Vigor 2 (Crank-turning) 2

Brown IDS Self-Concept Referents Test
ti

10

Preschool Embedded Figures Test 15

Children's Auditory Discrimination Inventory 10

Peabody Picture Vocabulary Test, Forms A & B 15

*Boy-Giri Identity Task 5

*ETS Enumeration I 7

*Tests developed for ETS - Head Start Longitudinal Sttidy.
.For a description of these tasks the reader iliteferred to Structure and Develop-

ment of Cognitive Competencies and Styles Prior to School Entry, PR-71-19

(Shipman, 1971) and Technical Report Series, PR-72-27 (Shipman, 1972b).
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more for a dry run. A trainer from ETS's Princeton office remained at each

center to provide general assistance and additional instruction in testing.

Once actual testing began, monitoring of center operations (except at Trenton)

wa..s assumed by ETS regional office personnel with the assistance of Princeton

office staff; the Princeton office staff itself monitored Trenton operations.

Since most of these were not off-the-shelf tasks, and also had never been

given by paraprofessional testers, it was important to allow for the flexibility

of refining tent manuals, formats and procedures to facilitate actual field

operations. To this end, the first to sites (Lee County and Portland) were

used during training for continued simplification and clarification of testing and

scGring procedures based on trainer and trainee experience and suggestions.

Similarly, the grouping of tasks into batteries had been arranged to

take into consideration the need to balance type of response (active vs.

passive, verbal vs. nonverbal), to maintain constancy of certain sequencing

(e.g., Johns Hopkins Perceptual Test betore Matching Familiar Figures, since

the former involves practice on the matching responses demanded on both tasks),

to offer a variety of stimuli, and to provide the child with something to take

home each day (a photograph, bag of toys, coloring book, Tootsie Roll). In

addition, the batteries also had to be representative of the various domains. The

*first week of dry-run cases in each site piloted the adequacy of the sequencing

After experiences in the first two sites, minor adjustments were made to permit

more equivalent testing time and level of test administration difficulty across

batteries. Trainees and trainers were encouraged to discuss the merits of the

various modifications, and not until it was time to test actual sample children

were procedures stabilized for final production of manuals and answer sheets.

From such cooperative efforts were derived not only more adequate measurement

techniques, but also valuable community-based feedback on research procedures.
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(Table 8 shows the final order of the tests in the Year 1 batteries.)

Testing: Testing centers were located in churches or community recreation

facilities in or near the districts where the children lived. Each center

provided'at least six individual testing rooms or partitioned spaces and a

larger play and rest area; most also included kitchen facilities. Each center,

operating five days a week, was staffed by nine persons--a center supervisor,

a play area supervisor, a driver, and six testers--with each child being

scheduled for a four-day testing sequence, usually of 1 1/2 hour duration daily,

and the fifth day scheduled for makeups. A rigid schedule was not always

possible or desirable, however. For example, centers sometimes operated in

thf early evenings and on Saturdays for the convenience of working mothers;

if necessary, staffs were transferred to new locations to accomodate the

children in other sample school districts within a community; and in the

testing situations, testers were instructed to wait until the children were

ready, with breaks taken when necessary.

Individual Testing - Year 2

The marked increase in data collection activities in the second year

reqrired a complex and demanding schedule. Given that fact and the experience

of the first year, at each site, as previously mentioned,- a technical advisor

(usually a member of the psychology or education department of a local univer-

sity), was hired. As consultants to the project they worked closely with the

local coordinators, monitoring data collection procedures and offering support

and assistance as needed.

Training: Similar training and testing procedures were followed during

the second year of operations, though with the advantage of a year's experience

and the rehiring of several women from the previous year, activities were

considerably smoother and more efficient. The project director, with the

,.:
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assistance of several experienced trainers, trained the local technical

directors and their chosen head trainer (all of whom had graduate training

in psychology or education past the master's degree plus relevant testing

experience) at a joint two-week training session in Princeton. They,in turn,

spent two weeks at their respective sites training three additional local

trainers (in most cases, former testers), who then assisted them in training

30-33 trainees selected by the technical director from those recruited by

the local coordinator. During this time the project director made several

visits to each site to monitor tester training and provide additional con-

sultation and advice; tester selection, however, was made by the local tech-

nical director.

Task Modification: Several modifications of the Year 2 measures resulted

from an intensive three-day meeting in August 1969 with two community represen-

tatives from each of the four sites to discuss the appropriateness of the measures

proposed for testing 4 1/2-year-old children in their respective locales.

For example, the Peabody Picture Vocabulary Test was modified to make the

items more meaningful for the population under study in terms of racial and

regional characteristics and activities pictured. The Sex Role Constancy\

Task was renamed the Boy-Girl Identity Task, a title less controversial and

less technical. During December and January manuals and answer sheets were

put into final form, utilizing suggestions from this meeting and from previous

trainers and testers. Wording was simplified fuither, format made more uniform,

and special comments referring to frequent errors made in administration and

recording were included whenever possible. These changes and the greatly

increased monitoring of testing together with local checking of answer sheets

provided by the technical director and head tester trainer facilitated greatly

the preparation of the Year 2 data. It should be noted that most Year 1 tasks
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assigned to a battery sequence. Since parent interviews were also being

administered by ETS at the testing center, some testers were also trained as

interviewers to supplement those women specifically assigned to each center

as interviewers.

Field Operations

Considering the scope and innovative nature of the study, data collection

during the first two years went surprisingly well. Problems arose, of course.

While they loomed as potential crises at the time, coping and dealing with

these problems provided valuable learning experiences for everyone and gener-

ated the kind of pride and esprit de corps which comes from cooperative group

effort.

Despite initial predictions during the first year that all testing would

be completed by early July, centers continued in operation throughout the

summer in an attempt to test the desired number of children. Several factors

contributed to delays: difficulty in locating all the families who were

interviewed, longer training periods than anticipated,and some reluctance on

the part of parents. Increased project publicity and personal visits by the

Score

-44-

:able 10

Estimated Communalities, Reliabilities, and ',tabilliv Coefficients
`or Selected Scores in Years 1 S 2

Yhar I, Year 2
Com. Rei :oat. ( orr.

1 Hess and Shipman Eight-Block Sorting Task: Total Score .34 .-.9 .36
2 Cooperation Rating: Eight-Block Sorting Task .26 .48 3)
3 Motor Inhibition Test: Average Time, Trial 2, for tile

Walking and Drawing Subtests .27 .67 .28 .68 . 34

4 Preschool Inventory (caldwell): Adjusted iota! -core
(minus Form Reproduction items 52-55) .62 .92 .73 .43 .66

5 Preschool Inventory (Caldwell): Total Elaborations .S4 .42 .1'
6 Form Reproduction: Adjusted Total Score (1st 6 item41 .43 .61 .45 .52 .',1

7 Vigor 2 (Crank Turning): Average Number of Turns .23 .86 .49 .85
8 Spontaneous Numerical Correspondence: Total Correct .a4 .61 .34 .66 ..,
q Spontaneous Numerical Correspondence: Configuration Mdt.hlwe. .39 .56 .50 .4f- . 3

10 Massed Mimicry: Nonsense Words, Total '.ounds (standardized) .:)1 .91 .40 .91 .:h
11 Massed Mimicry: Meaningful Phrases, Final Sounds (standardized) .58 .63 .,9 .77
11 Risk-taking 2: Derived Score (0=toy only; Imbag, trial 2;

2=bag, trial I) J).?,

13 Sigel Object Categorizatiot- local .souping Re,iponses .):, .41 . 34. . -10 .

14 Sigel Object Categorization: Nverage Time to Response i' ,g P,,) .5 .7 .39 .71
15 Sigel Object Categorization: Total Correct Object Labels .46 .62 .48 .44
16 Mischel Technique: Choice (0.-smaller now; i-larger later) .42 .7v
17 Johns Hopkins Perceptual Test: Total Correct .39 . .39 .73 ..!7

le Open Field Test: Mean Play Complexity .')' .t,; .61 .5: .1i
19 Open Field Test: 4 Period- Child Talks to Tester (1=1f an, .3'f .- .36 .72 .17
20 Open Field Test: # Periods Child Talks to Self (1=if .in.) .31 . 3 .35 .75
21 Open Field Test: Number of Simple Sentenes .43 .57 .21
22 ETS Story Sequence Task: Total Score, Test Items 1 + 2 . 3F .00 ..: .37 .28
23 Seguin Form Board: Fastest Time for Correct Placement ()AN lit) .-.).:. ,Y5
24 Matching Familia Figures: Mean Log (X+1) of Response Times .49 .9(1 .61 .91 .22
25 Matching Familia' Figures: Mean Errors Per Valid Item .43 .70 .51 .71 .43
26 Fixation: Series 1+2, Mean Sum of Trials 1-6 .f-2 .Al .)7 .T2 .22
27 Brown Self Concept Task: Self Concept Score

((a positive (1)/V Coded 0 or 1) .34 '...



ETS Story 'equence Tasks, Parts 1 & 2 20

Massad Mimicry II 10

Risk-Taking 2 5

Battery B

Sigel Object Categorizing Test 20

Vigor 2 (Crank-turning) 5

Fixation Time 20

Naming Category Instances 15

Rest-Play (5)

*Peabody Picture Vac. Test, ETS Adaptation, Forms A & B 20

Spontaneous Numerical Correspondence 5

Gutnpgookies 25

Seguin Form Board 5

*Brown IDS Self-Concept Referents Test 15

Battery C

TAMA General Knowledge Test II 10

*Cooperative Preaclool Inventor!, (Caldwell) 20

Form Reproduction 5

Mischel Technique., 2

*Johns Hopkins Perceptual Test 15

*ETS Matched Pictures II 10

Open Field Test (10)

Relevant Redundant Cue Concept Acquisition Task 15

Social Schemata 15

*Matching Familiar Figures Test 15

*Enumeration II 5

ETS Spatial Egocentrism Task 15

*Also administered Year 2 in Lee County.
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.20. fxcept for a spontaneous verbalization tactor differentiation

of the perceptual speed !ictor, there W3s nu , eviien(e !or the emergen,e

of new factors in Yeir 2.

Table 10 presents the ,ommunalitv estimates based 13 factors tor

each ore along with the ettimated reliabilit. where ivtil.sble for Year 1 ani

Year 2, respectively. Tht estimates in Table 10 ire bise<i _1-1 the tptal 1 ngi-

tudinal sample. Brie! des rit!tie for the scores 1-1cluded are ;ruvied.

task descriptions and a more f:!tilled explanItion J! es ;ced rre-5«ntt

in Pr< ;ect Reports '1-1', inl

index <,

:3: -::1 len! liph.s the

lined !_r t!,,,* total sr-i< ch:lir=n test-1 ;!

Yeir 1 and Year 2, rtspec,:)., 1 t- t O.; .2" CPt t -a=t1u ria 1

were moderate to 1-td, rLiiit-. but ;ut romaining.

111,2s

.f

.c it 7rin1



local co roinator or testing .taff hs!lpt,d t; ,-ombat the latter Problem also,

there was greater turnover in 1,sting staff than had been anticipated bk!c-se

of the temvrary nature of the juo, because: of previous sk.mmer 'r other fa;Aly,

commitme:a, ane, also due to various private emergencies which -05e more

frequently since many of our testers la.cked personal suppo --.. and back-up

resources. The high turnover rite made it necessary to introduce't.raining

activities again in the s,mmer, although actual training time was shortened

since the trainee could obtain more in.!ividual attention and the trainer coula

share his duties with regional office and local center staff.

In Year 2 tiaining went more smoothly and was accompllshed in approxim tiqy

3 to 4 weeks. Except for slight variations in time required in the beginwig

to recruit trainees and later to schedule children, field activities in each

site occurred during approximately the same period (i.e., Febrolry through May)

Throughout the study, it has been especially important tc take into

account the unicue local character'stics as well as the more general di;f1-

culties in disadvantaged areas. It is felt that the use of neighborh stif!

and serrices was vital in contributing jobs, money and concern to 6 .:se

instead of merely coming in to suck out data. Consider4ble ZimQ. and r,ttenticn

_rom ETS and local study personnel 'Jas devotee to allaying the fears and

distrust many Oetto residents dieplAy towards being interviewd and studied

Despite the many difficulties encountered, nowever, tne ;turfy coatnuee

operating and reliable data were collected during thee first too years. The

toltial rationale of community-bas.-d data co)1,:,ction wary times

and the auc:ess of these ear iv years is surely attributable to tiJinct

the time and effort to gain the support, Involvement a:,d encouragement of

for al residents,
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Data Processing

Various processing operations required for Year 1 and Year 2 child test

data included scoring and coding of the raw data, colstruction and maintenance

of the data base, and the design, programming, and execution of various

Internal and cross - domain analyses. Many of these analyses will not be

discuased in this report. Some of these, the initial descriptive analyses

of instruments, were reported in Project Reports 70 -20 and 71 -19; some were

useful as preliminary analyses described in this report but are not of

sufficient general interest to be reported in.detail; and some will, be reported

in greater detail in future reports (e.g.; in the technical reports of the

indiVidual measures). A detailed account of the design and preparation of the

data base also was presented earlier (PR-70-20 and PR-71-19).

Coding

-Typically, data were coded by one person, checked in detail by a

second, thenspor-_-,cked by a third person prior to keypunching. Those tasks

requiring prior scoring wer scored by several raters to establish reliability

and, following resolution of scorer differences, coded at the Princeton Office.

Each answer sheet was checked for tester error in administration (e.g., allow-

ing the mother present, or incurring interruitions on the Fixation Test

within a sequence), for recording errors (e.g., not rounding to .2 second on

timed tasks or not circling the final response of a multiple response), and for

comments that might affect the scoring. Given the inexperience of our testers,

considerable time had to be spent preparing the data for coding. Such time,

howeVer, was, valuable in providing greater familiarity with the actual responses

made to a given task and clued to understanding the processes involved.



Analyses of Individual Instruments

In addition to obtaining descriptive statistics on derived scores by

age, sex,, race and preschool experience breakdowns within and across sites,

supplementary analyses have been run on all ofthe instruments involved in

this report. Since instruments differ widely in content, 'style and presents-
.

tion, a wide variety of internal analyses were required. F r all scores that

were composites derived from right-wrong items, tables of i em diffibulty,

biserial correlations of the items with the score,' and KR-21 reliability

coefficients were computed. For other types of composite scores the alpha

coefficiett of reliability (KR-20 for dichotomously scored items) was,computed.

1

Other >condary analyses were designed by researchers responsible for particular

instruments, Using such techniques as analysis of variance, przAluct-moment

correlations and partial correlations, regression and factor analysis,

reliability studies for scores, scorers, and testers, contingency tables,

frequency distributions and percentile tables, and several non-parametric rank

statistics. Many of these secondary analyses involved transformations of

variables, including logarithmic, transformations of several positively skewed

time scores. The common purpose of these internal analyses was t6 derive and

evaluate comprehensive scores which would represent as well as possible t'

total information in the test.

In the analysis programas well as in the file maintenance program

label checks, data checks, variable'checks, program checks, and input control-

card checks were all carefully planned to prevent the possibility of incorrect

use of data labels, or programs in a given computer Tun.
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Data Analysis ProCedures

The purpose of the present analyses is to understand interrelationships

among themany variables assessed in the longitudinal sample of children

during the first two years of the study. We expected, of course, that children

would change on the variables measured and reported here; however, the simple

study of mean change would be incomplete without a substantial investigation

of interrelationships among variables, for the interactions may indicate

complex relationships that affect the interpretation of individual status or

change. -Earlier analyses of the'lear 1 data revealed a general ability ,

O

factor, a_response tempo factor, and considerable task-specific non-error

variance. The major question posed for this report was whether there was

structural continuity or change in Year 2. Thus, we investigated the patterns

of responses to'see how responses on some variables are related to responses

on others and whether patterns of response change. We also performed some

initial analyses of the correlates of these factors in order to delineate

what external'conditions may be related to a child's behavior.

The analyses described below were performed on three group6 of

-J

individuals:

1. Children available at the first testing period only.

2. Children available both at the initial testing_poriod and,in the

spring of the Head Start year.*. This is the longitudinal sample;

the analyses for these children are the focus of this report.

3. Children who entered the sample during the Head Start year. This

sample, however, proved to be too small for meaningful comparison

Of structural findings.

*Since Head Start in Lee County is a kindergarten level program, all analyses

were limited to the three urban sites.
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.

Data for the
.

longitudinal sample were subjected to separate
/

analyses for each

year and also for both years combined for the composite ample and separately

by race within site, by pre'chool attendance categori s (controlled for Head

1/Start eligibility criteria), and b of education.y.mother's level/

This'section will be divided into separate/cliscussions of three types
...

of analysis: Factor Analysis, Sequential BloCk Analysis, and Extengion

I /

.d
i
,

Factor Analysis / //., t
s. /

.- Factor analysis/is a technique/6sed to attempt,to identify Underlying
, f

1constructs that WI explain the observed interrelationships among scores.

I,

. .

The factor analyst presumes that there is-a small number of underlying

dimensionswhich generate the correlationi among various measures and that,

Variable Analysis.

therefore, the cOrrelation matrix can be decomposed into a sub-tantially

smaller factor matrix which contains the essential information in the original

correlation matrix. Real data do not fit the model exactly, but factor

analysis does define major factors which nearly approximate the correlation

matrix.

The factor analyses performed'here consisted of the following steps:

1. Correlation Analysis
o

The.correlation'matrix was computed from the data on each

group of children. Since-not all children were measured on all

variables, a missing data correlation matrix was computed. The

missing data correlation method computes the correlation between

each pair of variables using only those subjects for whom both

measures are available. After this correlation matrix was computed,

it was'used in later data analyses as if it were based on complete

data. This method of handling missing data correlation assumes
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that the correlation for the available subgroup is a reasonable

estimate of the correlation for all subjects if the data were

available. This method has the property that.the correlation

matrix may not be gramian. (An attempt was made to factor analyze

within-group matrices by partialling the,group membership variables

from the correlations However, due to the paucity of data for

several of the groups, non-gramian properties of the adjusted

correlation matrices precluded any further analyses at the present

time.)

2. Communalities Estimation

Communalities were estimated by a two-stage procedure.

First, the correlation matrix with unities in the diagonal was

factored using the principal components method, and the,appropriate

number of factors as selected by inspection as the number with roots

greater than unity. \Second, the communalities were estimated as

the sums of ,squares` of\the factor loadings across this number of

factors.

3. Factor Analysis

The correlation matrix with communality estimates was then

factored using the principal axis method. The number of factors
'4

was selected by obseiving the number of roots greater than unity

in each of the group principal components analysis. The number

of factors ranged from 11-15, and 13 was selected as the number

of factors to be used in subsequent rotations. This number of

factors, although slightly greater than the number of roots greater

than unity for the total group in Year 1 and Year 2, appeared a more



logical cutting place. It corresponded to an apparent break in

the size of the eigenvalues for the Year 2 data and generally

yielded more interpretable rotations than other choices for the

number of factors.

4. Rotation

The principal axes were rotated to an analytical approximation

of orthogonal simple structure using the normal 'Varimax method

(Kaiser, 1956). The Varimax factors were then rotated to an

oblique approximation to simple structure using the Promax method

(Hendrickson, J. K. and P. 0. White, 1964) with the power of 4.0.

5. Matching Factor Solutions

The factor solutions obtained for the group analyses were

compared by specifying one of the factor solutions as a target

matrix (e.g., Year 1 13-factor Varimax solution for the composite

-sample) and performing least squares, orthogonal.procrustes rotations

(Cliff, 1966) on selected solutions (e.g., Year.t.2413-faor

Varimax solution for the composite sample) in an attempt to match

the target loadings. Simultaneous rotations of the Year 1 and

Year 2 Varimax rotations to maximize the similarity of the two

factor solutions was also performed. Coefficients of congruence

(Tucker, 1951) between Year 1 and 2 factors were

then computed. The coefficients of congruence rovide an objective

index of the similarity between Year 1 and Year 2 factors.

Sequential Block Analysis

Sequential block analysis is a variation of factor analysis proposed by

Tucker and Messick. This method will be discussed only briefly here since
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it was described in some detail in the Interim Report (1968). The pu pose

of sequential block factor analysis as used here is to investigate the change

in factor structure over time in a longitudinal sample. Essentially, the

procedure develops factors at the later time period which are orthogonal to

the factors at the earlier time period. The second set of factors, then,

represents dimensions of change in subjects over the intervening time period.

The sequential block procedure is as follows:

1. Compute Correlation Matrix

The correlation matrix was computed as in the above section

on factor analysis; the correlation macrix has twice as many

variables since the variables measured at the initial time and

the variables measured at the later time are both included in the

same correlation matrix. Correlations between variables. are pro-

vided, therefore, both within and across time periods.

2. Factor Analysis, Set I

A factor analysis is then performed on the first set of

variables using the technique of the-previous section. Factoring

a partition of the large matrix computes the correlations between

the factors created from the first set of variables and the raw

variables collected at the second measurement stage.

3. Partial Correlation

The correlations of the variables measured the second time

are then adjusted for their relationship to the factors of the

first time by partialing out the initial factors. The residuals

are, therefore, orthogonal to the first set of factors. Results

for the residuals are nearly the same as the partial correlation

of the second set of measures with the first set partialed out.
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4. Factoring of Residual Correlations

The residual correlation matrix is then factored as in a

standard factor analysis. The diagonal entries of the residual

correlation matrix were tho original communality estimates based

on Year 2 alone less that part of the communality accounted for

by the Year 1 factors. Since these factors are uncorrelated with

the initial factors, they may be considered factors of change.

Extension Analysis

Extension analysis (Dwyer, 1937) is a method of estimating the correlations

of factors with variables not considered in the factor analysis. Extension

analysis is used when a variable is not permitted to affect the determination

of factors, but when the variable's relation to a factor structure is of

interest. In 'this study, factored variables are measures of a child's

behavior. Thus, for example, we would not want to have attendance at Head

Start help determine the orientation of factors. On the other hand, we wish

to know the correlation of variables such as Head Start attendance, sex, and

geographic location with the factors. Other scores placed in extension were

those which were obtained at one time period only, had markedly reduced Ns,

or were experimentally interdependent with scores used in the factor analysis.

On binary variables such as race and sex, a signi'icant correlation indicates

a significant difference in mean factor score for the two groups involved;

with continuous variables, a significant correlation indicates a significant

linear trend.

The procedures for extension analysis are as follows:

1. Compute Correlations

In this case, the correlations between the extension variables

and the original variables are computed using the techniques above.

The correlation matrix is rectangular.



4

4

-------- J

-41-

2. Compute Factor Loadings of Extension Variables

Correlations between the extension variables and the least

squares estimates of the factor scores were computed (Dwyer, 1937).

Tucker's (1971) modification of Dwyer's technique for correlated

factors was used to obtain the correlations of the extension

variables with the reference vectors of the Promax solution.

\



Chapter 4

Results and Discussion

Overview of Structural Findings

As described in the previous section on data analysis procedures,

following reduction to logically distinct scores for each task administered

in both years, principal axes factor analyses using communalities in the

diagonal were obtained for Year 1 and Year 2 Test data. These analyses were

performed for the longitudinal sample and for ehe Year 1 only and Year 2 only

samples as well as for major subject classifications; i.e., by preschool atten-

dance controlled for Head Start eligibility, by race within site and by moth(r's

edgcation level (less than 10 years of schooling, 10-12 years, and more than

12 years). To facilitate interpretation, 13-factor Varimax and Promax rotations

were also obtained. For these various analyses, additional SCO)2S (e.g., Year 1

only and Year 2 only measures and demographic indexes) were included in extension

analyses to study the relationships of these Variables to factors derived from

the main set of variables. In addition to these factor analyses, sequential

block factor analyses, simultaneous rotation of Year 1 and Year 2 matrices to

simple structure, and rotation of Year 2 data to Year 1 target matrices were

performed to investigate structural stability and change across years.

The main findings of the factor analyses of the data for the longitudinal

sample can be summarized as follows. 1) In both years there was clear

evidence for a general'dimension accounting for much of the ccmmon variance

among cognitive tasks; as reflected in higher factor loadings in Year 2, the

organization of information-processing skills and unidimensionality of the

cognitive-perceptual domain appeared greater in Year 2. 2) A second,

orthogonal dimension relating to the child's speed of responding to a multine
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choice task was obtained in Year 1; however, changes in the composition of

this factor in Year 2 suggested the emergence of a reflectivity dimension

distinct from perceptual speed in Year 2. 3) A spontaneous verbalization

factor orthogonal to verbal competence emerged in Year 2. 4) Additional factors .

that appeared were apparently tapping task-specific styles ,and behaviors

(e.g., a factor principally defined by measures from the Open Field Task;

a factor defined by two scores on the Boy-Girl Identity Task; a Spontaneous

Numerical Correspondence factor; a Fixation Task factor), particularly those

personal-social behaviors being assessed (e.g., risk-taking, ability to delay

gratification, smiling, self-esteem). 5) Clearly distinct sub-clusters of

tasks were not obtained; instead, considerable non-error specific variance was

revealed for the many tasks used in the study. Th5aXindings were strikingly

consistent across statistical methods and across subject classifications.

Although there were slight differences in rotated solutions, given the

saliency of the first factor and the small remaining common variance, results

were very similar. It should also be noted that results reported here for the

Year'l longitudinal sample are essentially identical to those reported in

Project Report 71-19 (Shipman, 1971) for the total initial sample which included

Lee County children and those children not retested in Year 2.

.The main finding of those analyses comparing the pattern of interrelation-

ships among variables across years was the striking similarity of the structure
4

of the test data obtained An Year 1 and Year 2, despite the low to moderate

correlation of ures across time periods. (The correlations between Year 1

and Year 2 repeat d measures are reported in Table 10; they ranged from .06 to

.66.) After partialling out the first 13 Year 1 factors from the Year 2 data,

there were only thr,e corr tions between Year 1 and Year 2 scores at or above
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TaIlile 11 (Continued)

First Thirteen Principal Components for Longitudinal. Sample (Year 1)

13

-.23_
.13

.10

-.06
-.19
-.04

-.08
.04

.21

.05

.08

-.38
.12

-.11
.38

.10

.7.04

.19

-.20
-.10

-.01
-.02
.02

-.11
.01

.16

.26

.46

-.04
-.10
.09

-.10
.06

.05

-.03
-.13
-.04

Slre* 8 9 10 11 12

1 .13 -.05 -.20 .03 .04

2 -.10 .12 .26 -405 -.31**
'3 .03 .13 -.08 -.07 .20
4 .02 .11 08 .04 .01
5 .12 -.11 .2i. -.63 .09

6 -.01 .08 -.09 .11 -.03
7 .17 -.09 .11 -.01 .33
8 -.14 .06 .09 .12 .10

9 .10 .21 .05 .21 .08
10 -.10 -.08 -.03 .19 .00
11 -.14 .07 -.05 .11 -.12
12 .54** -.27 .35 .20 .07
13 .ti .25 .06 .03 -.23
14 .05 .07 -.1; .12 -.05
15 .02 -.25 .30 -.09 .02
16 -.37 -.33 =.03 .37 -.06
17 .03 -.15 .05 -.09 -.16
18 -.07 .09 .24 -.18 -.01
19 -.01 .34 .18 .19 .02
20 .04 .13 .22 .08 .21

21 .06 -.01 -.10 .06 .03
22 -.08 .10 .30 .01 -.11
23 .02 .09 .11 .01 -.06
24 .04 -.15 -.02 .20 -.09
25 -.02 .24 -.08 -.12 .08
26 -.05 -.49 -.08 .02 .14
27 .34 -.017 -.05 -.04 -.43
28 .29 .02 -.11 .01 .43
29 -.01 .05 -.14 -.32 -.08
30 -.22 -.15 .17 .12 -.07
31 -.15 -.29 .14 '-.10 -..19

32 -.10 .12 -.11 -.04 .01

33 -.06 -.02 .09 -.03 -.12
3k .23 .01 -.40 -.04 .-.21

i 35 .05 -.17 -.29 -.11 -.03
36 -.22 -.14 -.16 -.10 .03

37 -.45 .02 -.01 -.06 .17

*** 1.13 1.12 1.08 1.02 .97 .97

*See Table 10 for score description.
**Loadings equal to or greater than .30 in absolute value are underlined.

***Eigenvalue0: Although missi4.g data correlations were used in these analyses,
no negative eigenvalues were obtained.
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Table )2

First Thirteen Principal. Componelcs for Longitudinal'Sample (Year 2)

Score* 1 2 3 4 5 6 7

1 .64** .17 -.03 .03 -.13 -.26 -.14
2 -.2/ -.03 11 -.20 .23 ' .27 .01

3 .45 .06 .21 .23 -09 -.16 -.13
4 .85 .01 -.07 .04 .01 .01 .04

5 .12 .62 .07 .03 .08 ,.09 .14 ,..

6 .63 -.12 19 -.19 -.01 .01 -.13
7 .34 .\9 -.Z3 .00 -.19 .24 -4112

8 .51 -.21 .16 -.16 .08 .03 ,-.11-

9 .40 -.26 -.01 .09 -.05 .14 -.08
19 .42 -.17 -.13 -.03 .11 .09 --2
11 .64 .00 -.11 .06 -.05 -.11 .34
12 .01 -.06 .26 -.20. .23 .22 -.14*-
13 .57 .15 -.11 .01 -.22 -.10 -.09 '

14 -.03 -.22 .41 .37 .26 .24 -.1!

45 .32_ -.04 -.33 .14 .05 .38 -.02
16 *-.02 .01 .25 -.08 .08 -.31' -.05
17 .58 -.02 .14 -.10 .25 .02 -.03
18 -.09 .18 .20 li13 -.60 .24 .02

19 .10 .61 .01 .07 .18 .10 .27

20 -.02 .66 .15 .02 .05 .07 .06

21 -.23 .31 -.28 -.02 .31 -.19 -.34 '

22 .52 -.08 .00 .15 -.01 .14 .14

23 -.66 .04 .09 .23 .02 -.15 .23

24 .21 .23 .35 .30 .01 .03 -.21
25 -.68 .01 -.06 .00 -.10 -.03 .14

26 .12 -.14 -.12 .37 -.24 -.40 -.14

27 .14 -.15 -.19 .05 -.28 .17 .04

28 .16 .20 .00 -.24 -.16 % .39' -.14
29 .51 -.05 .08 -.33 .09 .01 .03

30 -.16 -.13 .28 .57 .06 .22 .00

31 .34 -.07 .00 .11 -.22 .17 .25

32 .63 .10 .05 .13 .10 -.18 .06

33 .75 .16 -.02 .04 -.09 .00 -.05

34 ...25 .04 .47 -.14 -.23 -.17 .05
35 -.0? -.06 .42 -.37 -.31 , -.08 .16

36 .49 -.28 .00 .01 .20 -.*1 -.01'

37 .57 .04 -.03 .08 .24 -.04 .23

*Irk 7.12 1.91 1.46 1.40 1.37 1,27 1.

*See Table 10 for score description.
**Loadings equal to or greater than .30 in absolute value are underlined.

***Eigenvaluea: Although missing .ata correlations were used in these analyses,
no negative eigenvalues were obtained.
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Table 12 (Continued)

First Thirteen Principal Components for Longitudinal Sample (Year 2)

Score*

1

2

3
tr

8

.07

-.36**
-.18

9

-.,
,,
=:08
.04

.03

10

-.13
.41

-.13
4 '-.04 .05 -.01

5 .04 -.07 .16

6 .11 -.04
-

.03

7 .01 .18 .05

8 .d2 -.11 .11

9 -.11 -.06 .28

10 -.13 , .20 .07

11 -.10 :. .06 -.07
12 , .37 -.16 -.29

13 .11 .11 .02

14 ,06 '.06 -.29

15 .25 .10 .26

16 -.27 -.24 .22

17 -.07 -.17 .17

18 -.03 -.33 .07

19 .03 -.13 ' -.06

20 .12 -.01 .07

21 -.07 .33 .15

22 .13 .07 -.10

23 -.01 .06 -.17

24 -.20 -.10 .07,

t5 .09 .08 -.06

26 .22 -.02 .13

27 -.56 -.14 -.26

28 -.18 .32 -.34

29 .08 -.21 -.06

30 -.02 .27 .19

31 .24 -.11 .23

32 f -.18 .11 -,14

33 -.08 , .07 .01

34 .02 .40 .10

35 .08 .38 .11

36 .07 .05 .0
37 .03 .05 -.09

* * * 1.12 1.98 1.08

11

-.05

.06

.18

.02

.02

- - -,0 -.04

.17

' -.11
-.04

.01

-.05
-.05

.12

.61

-.12

-.10
.00

.05

.

.09

.02

-.37
.08

.06

.20

.04

-.20
.10

N,..23

-.05

.10

.09

-.04

-.01'
.. .02

1.04

12 13

.00 -.05

-.08 -.01

.13 .10

-.05 -.10
.26 .21

.03 -.07

.28 -.16

.20 -.15

.30 .43

-.06 -.17

.08 .04

-.14 .12

.09 -.01

.05 .03

-.26 -.18

.0o -.28

-.11 -.09

.09 -.27

.02 .03

.03 .12

-.14 .25

.16 - -.03

-.03 .03

-.41 .01

.23 .13

-.28 .13

-.12 .37

-.21 -.02

-.09 .19

.10 -.04
-.29 .34

.09 -.07

-.05 -.02

-.07 .11

-.04 .04

.20 -.02

-.14 -.05

1.02 .98

*See Table 10 for score description.
**Loadings equal to or greater than .30 in absolute value are underlined.

***Eigenvalues: Although m;)sing data correlations were used in these analyses,
no negai/.4 eigenvalues were obtained.
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of the total variance. Subsequent components accounted for 4.0% or less of the

variance. Twelve components had eigenvalues of 1.0 or above. Using communalities

in the diagonal, the root for the first principal axis for the total sample was

5.7; it accounted for 26.4% of the common variance in Year 1, whereas the first

root was 6.7 and accounted for 30.4% of the common variance in Year 2. Tables 13

and 14 present the 13-factor Varimax solution for the longitudinal sample

using communalities in the diagonal for Year 1 and Year 2 data, respectively.

The task-specific nature of the 5th through 13th rotated factors may be seen

quiteclearly. (For further comparison, the 13-factor Promax solution using

communalities in the diagonal is presented in Appendix B [Tables B-1 and B-3]

with intercorrelations among factors reported in Tables B-2 and B-4.)

Year 1 Factor Analyses

Since the present findings are essentially identical to those described

e--lier (Shipman, 1971), only a summary of the results will be presented here.

The first component seemed to be best defined as "g" or information-,

processing skills which contribute to level of performance on all of these

tasks. It was best represented by performance on the Preschool Inventory

and Peabody Picture Vocabulary Test (PPVT) which correlated .58 for this

longitudinal sample. The Preschool Inventory was developed to measure

achievement in areas regarded as critical for successful kindergarten perform-

ance. Although dependent upon the level Le variety of stimulation provided

in the environment, to some extent performance on these tasks is an index of

the child's general ability to process information from the environment. Both

tests have been found to be ni6hly sensitive to environmental impoverishment.

Included in measures of "g," of course, are such "non-cognitive" aspects as

ease and willingness to relate and assert oneself in the testing situation,
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Table 13

Varimax Thirteen Factor Solution* (Year 1)

Score** 1 2 3 4 5 6 7

1 .51*** .07 .18 .05 -.07 -.08 .02

2 -.43 .04 -.17 .12 -.03 .07 .02

3 .42 .11 .08 .13 -.10 .09 .06

4 .71 .02 .14 .19 .10 -.02 .22

5 .11 .01 -.00 .05 -.00 -.05 .05

6 .63 .04 .01 -.03 .11 .00 .06

7 .36 .11 .09 .06 .07 .09 -.01

8 .36 -.07 -.11 -.14 .30 -.07 .33

9 .34 -.21 -.04 -.14 .20 -.02 .23

10 .23 -.02 .67 -.05 .00 -.04 .02

11 .23 -.06 .69 .19 .01 .04 .03

12 .00 -.03 .00 -.03 .03 .02 .03

13 .43 -.01 .01 .36 -.02 -.01 .04

14 .09 .71 -.05 .04 .08 -.02 -.09

15 .13 -.01 .05 -.03 -.10 -.02 .65

16 -.02 -.03 -.05 .05 -,03 -.02 -.09

17 .54 -.17 .00 .15 -.14 .01 -.05

18 -.06 ,t.19 -.02 .08 .06 .73 .02

19 .19 '.10 .07 .48 .06 -.06 -.04

20 .01 .11 .03 .34 -.02 .23 -.i7

21 -.15 .20 .00 .20 .02 -.51 .07

22 .46 -.25 .04 .27 .00 .01 .16

23 -.65 .10 -.06 .04 .00 -.04 .01

24 .02 .68 -.02 .02 -.12 .05 .00

25 -.59 .01 -.05 -.11 .22 -.01 -.06

26 .12 .03 -.03 -.07 -.77 -.05 .08

27 .15 .03 -.02 .01 .00 -.01 .05

28 .10 .09 .04 .07 -.02 -.02 .03

29 .49 .03 .02 -.08 .17 .11 -.08

30 .45 .02 .18 .03 .08 .18

31 .23 .10 .22 -.07 .15 .03 .23

32 . .48 .18 .13 .23 -.15 -.09 ,p,3.

33 .62 .20 .15 .27 -.09 -.03 .28

34 .22 .00 .00 .15 .01 -.06 .02

35 -.22 -.03 .00 -.17 .01 .14 -.04

36 .51 .04 .08 -.25 .17 -.02 .01

37 .37 .05 .01 .08 -.06 .03 .09

5.01 1.55 1.15 1.08 .99 .94 .92

*Using communalities in the diagonal.

**See Table 10 for score description.
***Loadings equal to or greater than .30 in absolute value are underlined.
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Score**

Table 13 (Continued)

Varimax Thirteen Factor Solution* (Year 1)

8 9 10 11 12 13

1 .09 .06 -.12 .02 .09 -.01
2 -.02 -.05 .00 .01 -.08 -.10

.05 -.06 -.14 .01 .01 .10
6 .02 .04 -.09 .01 .02 .02

_ .01 .02 -.10 .74*** -.03 .07
6 -.01 .00 -.03 -.08 .00 .04
7 -.06 .10 .11 .09 .14 .18
8

9

1
1

.03,

-.08
.03

.09

.05

-.16
-.08
-.27

-.24
-.02

.02

.08
10 -.11 .04 -.01 .01 -.02 .06
11 .13 -.05 -.03 -.01 .02 .00
12 .01 .85 .00 .02 .02 -.03
13 .04 .02 -.15 -.03 .16 .10
14 -.04 -.08 -.07 .01 .09 .11
15 -.02 .02 -.08 .04 .07 .02
16 .04 .01. .63 -.10 -.01 .03
17 .03 .03 .11 .10 .06 .00
18 .02 -.05 .03' .02 .08 .05
19 .01 -.03 .05 .04 -.02 .02
20 -.04 -.02 .21 .09 -.01 .22
21 -.04 -.11 .08 .12 .12 .12
22 -.03 .02 :02 .03 -.07 -.07
23 -.03 -.02 -.05 .03 -.04 -.03
24 -.04 .05 -.03 -.02 .03 .01
25 .03 -.08 -.07 .01 -.03 .00
26 -.01 -.03 .02 .01 -.04 .02
27 -.03 .03 .00 -.04 .60 .03
28 .05 -.03 .03 .05 .03 .77
29 -.02 -.10 .03 .13 .27 .03
30 .13 -.04 .25 .12 -.13 -.01
31 -.02 -.04 .30 .16! .27 .00
32 .01 -.11 -.17 .06 .00 -.01
33 .00 -.07 -.06 .09 .13 .01
34 .71*** -.01 -.01 -.01 .09 .06
35 .53 .04 .00 .04 -.18 -.01
36 -.08 -.06 .13 .06 .10 -.03
37 -.05 -.15 .05 .02 -.10 -.04

.88 .85 .81 .78 .77 .76

*Using communalities in the diagonal.
**See Table 10 for score description.
***Loadings equal to or greater than .30 in absolute value are underlined.
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Table 14

Varimax Thirteen Factor Solution* (Year 2)

Score** 1_ 2 3 4 5 6_ 7

1 .57*** .11 -.14 .15 .31 .03 .02

2 -.34 -.01 .04 -.04 -.54 -.10 .04

3 .44 .09 .17 .05 .13 -.04 .02

4 .82 .03 -.03 .11 .09 .02 -.02

5 .08 .63 -.03 .06 .05 ,01 .01

6 .60 -.09 -.08 .11 -.01 .09 .13

7 .25 .07 -.00 .65 .04 .01 -.05

8 .50 -.11 -.04 .04 -.07 .04 .07

9 .35 -.08 .09 .09 -.03 .01 .03

10 .44 -.06 .03 -.17 -.14 -.02 .03

11 .62 .09 -.03 -.08 .11 .03 .03

12 .01 .03 .05 -.01 -.03 -.03 .02

13 .49 .10 -.10 .21 .20 .04 .07

14 .04 -.11 .53 4%06 -.06 .04 -.05

15 .24 -.05 .04 .21 -.02 -.02 -.20

16 .02 .00 -.01 -.03 -.02 .01 .04

17 .57 .01 -.07 -.03 -.12 -.01 -.03

18 -.18 .14 -.02 .1% .06 ..69 .05

19 .09 .56 -.03 -.06 -.04 %00 -.09

20 -.06-' .57 -.02 .07 .00 -.01 .06

21 -.26 .17 -.09 .20 .05 -.63 -.05

22 .48 .02 .11 .05 .08 .07 .00

23 -.60 .06 .20 -.28 .08 -.02 .00

24 .18 .13 .13 -.06 .06 .04 .03

25 -.65 .03 .06 -.08 -.01 .00 .04

26 .04 -.17 .01 -.02 .53 -.05 .00

27 .08 -.11 -.05 .03 .00 .05 -.07

28 .12 .04 -.05 .32 -.19 .00 .18

29 .49 -.01 -.25 -.08 .08 .03 .05

30 -.15 -.01 .65 .02 .01 .02 .04

31 .22 .08 -.04 -.10 .19 .10 .13

32 .63 .11 .07 .02 .11 -.04 .01

33 .68 .15 -.04 .20 .13 .01 .07

34 .22 .05 .08 .02 .07 .00 .56

35 -.10 .07 -.07 -.04 -.07 .06 .64

36 .48 -.15 .05 .00 -.01 . -.03 -.03

37 .57 .10 .03 -.10 .04 -.06 -.05

6.27 1.33 .97 .96 .94 .93 .90

*Using communalities in the diagonal.

**See Table 10 for score description.
***Loadings.equal to or greater than .30 in absolute value are underlined.

_.....--
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Table 14 (Continued)

Varimax Thirteen Factor Solution* (Year 2)

Score** 8 9 10 11 12 13

1 -.04 .02 .05 .02 .07 -.02
2 .10 .01 .16 -.08 .10 .09
3 -.10 .Q7 .10 .02 .06 .03
4 .16 .06 -.01 -.06 .02 -.05
5 .O( -.03 .00 -.03 -.01 .10
6 .02 -.08 .00 .12 .07 .09
7 .04 .02 -.01 -.02 -.07 .03
8 -.02 -.04 -.02 .09 .03 .23
9 .08 .15 -.07 -.04 -.03 .56

10 .26 .06 -.02 -.17 -.17 -.14
11 .10 .15 -.01 -.14 -.16 -.03
12 .05 .00 .05 .78*** -.05 -.04
13 .06 .00 -.05 -.08 -:01 .01
14 -.15 -.03 -.08 .21 .11 -.01
15 .56*** -.09 -.06 .00 -.01 -.08
16 -.06 .00 .87 .05 -.01 -.01
17 .05 -.06 .06 .05 .18 .10
18 .02 .04 .02 -.10 .16 .03
19 .02 .00 .00 .00 .02 -.14
20 -.01 -.05 .00 .04 .09 -.04
21 -.03 -.02 .01 -.08 .13 .02
22 .11 .05 -.04 .03 -.09 :02
23 -.13 .02 .00 -.05 -.07 -.15
24 -.01 .02 -.02 -.05 .73 -.05
25 -.10 .00 -.04 -.04 -.25 .01
26 .16= .00 .07,ft -.08 .12 .08
27 .01 .84 .00 -.01 .01 .04
28 .05 .21 -.13 .09 .09 -.38
29 .00 .00 -.10 .15 .08 .09
30 .13 -.03 .04 -.09 .03 .07
31 .53 .13 -.03 .11 .02 .18
32 -.09 .06 .01 -.10 .01 -.06
33 .12 .11 .03 -.04 .06 -.03
34 -.03 -.01 .05 .01 .03 .03
35 -.01 -.05 -.01 .01 -.01 -.04
36 .03 -.05 -.04 .02 ;.06 .12
37 .11 .02 -.02 .00 -.02 -.09

.89 .88 .86 .85 .83 .71

*Using communalities in the diagonal.
**See Table 10 for score description.
***Loadings equal to or greater than .30 in absolute value are underlined.
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attention, persistence and task orientation. A common cognitive component is

the ability to understand and follow directions. These aspects of "g" may,

however, be age-specific.

Inspection of Table 11 reveals the diversity of tasks contributing to

the first component. Out of twenty-three tasks, seventeen had at least one

score with a loading of .30 or higher. As might be expected, the most general

task in the test battery, the Preschool Inventory, had the highest loading

(.78), but the following all had loadings of .50 or higher*: verbal measures-

receptive vocabulary (Peabody A), comprehension of sequence (ETS Story Sequence),

classification skill (Sigel Grouping responses, Eight-Block Sorting Task score);

perceptAal measures--auditory discrimination (Children's Auditory Discrimination

Inventory, when nonsense item is correct response), form discrimination and

matching (Johns Hopkins Perceptual Test score, Matching Familiar Figures Test

errors and Preschool Embedded Figures Test score); and perceptual-motor

measures--visual-motor coordination (Seguin Form Board), form reproduction

(Form Reproduction Test). Although inspection of the 13- factor Varimax solu-

tion in Table 13 suggests some differentiation of. this information-processing

factor according to perceptual skills (factor 1) and specific verbal skills

(factors 3 and 7), it can be seen in Appendix B (Table B-2) that when rotated

to an oblique solution these factors are substantially correlated.

The second Varimax or Promax factor describing the overall ctorrelational

structure appears to represent a response tempo dimension; as defined by oblique

rotation (Table B-1), this factor was nearly orthogonal to the first factor.

The correlation ben,. en the first and second Promax factors was -.01. It was

*The TAMA General Knowledge Test, a nonverbal general information measure, and
a productive vocabulary measure using the Peabody Picture-Vocabulary Test,
Form B, both placed in extension analysis because of a reduced size sample,
were also shown to have moderately high correlations with this factor.



-56-

best represented by the mean latency scores on the Sigel Object Categorizing

Test and the Matching Familiar Figures Test (r=.46). *The only other variable

with a loading of .30 or greater on the second Varimax factor was the average

time to first response on the Preschool Embedded Figures Test (loading = .45).

Thus, response tempo, frequently used to measure the cognitive stye of reflec-

tion-impulsivity, appeared as a consistent individual difference variable;

however, for this sample during this age period response tempo was not related

to performance level on the first factor. Similarly, latency and adequacy of

response were not correlated within tasks (r = .11 with grouping responses on

the Sigel and -.07 with errors on the Matching Familiar Figures Test). RAsponse

latency, therefore, did not have the same implication for performance as has

been found with older and/or more advantaged subjects (Messer, 1970; Eska and

Black, 1971), since it did not reflect individual differences in the degree

to which the child considers the adequacy of his response.

Although speed of responding emerged as a factor in the overall analyses,

the lack of relationship of the latency measures to other purported measures

of impulsivity (inability to inhibit a response or to delay gratification)

suggests that impulsivity is not a unitary trait or generalized dimension in

this population at this age. Other controlling mechanisms appeared as task-

defined factors (e.g., the two variables that define factor 6 in Table 13

are Open Field Test measures; the Risk Taking score defines factor 9; the

Mischel delay score, factor 10). Such results could be interpreted as reflecting

special abilities limited to one task and/or incomplete sampling of the

processes represented by tasks.

Attentional variables are among those that cut across relatively arbitrary

distinctions between, cognitive and personal-social functioning. Lewis and his
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associates (Lewis et al., 1970; Lewis, 1971) have found attention, to !,e an

index of early cognitive functioning. Not only may attention be a precursor

of subsequent cognitive functioning, but individual differences in attention

are likely to have direct effects on learning. Moreover, attention can be

"non-cognitively" determined by the intentions and desires of the subject.

As indicated earlier, the Fixation Test score used in the structural analysis

appeared as a task-defined factor (factor 5 in the Varimax rotation reported

in Table 13). However, its lack of relationship to other measures and the

only moderate correlation across stimuli within the task prevent us from

interpreting these findings further at this time.

The test battery did not include enough measures specifically designed

to tap personal-social behaviors to delineate factors in the affective and

social domains. Smiling and the self-concept score defin, ' test-specific

factors (Varimax factors 12 and 13, respectively, in Fable 131. Given the

present "state of the art" in valid measurement of these variables for this

age, however, it is doubtful that other results would be obtained with more

extensive measurement in test-like settings. As car be seen in Table B-2,

in the Promax 13-factor solution, the factor defined by the self-concept score

is slightly correlated (.25) with the first factor, suggesting a cognitive

task component or the importance of general intellectual competency as a

critical component in positive self-ealuation. The self-concept score may

be partly a measure of understanding or competency may be the function of

or lead to greater self-esteem; the present data lo not enable us to determine

which is the more appropriate interpretation. the toirelation with the first

factor would have been higher if the scoi had not been adjusted fur items for

which the child could not or would not make A choice. \ score for number of
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highly on the first factor); tNus the score for nonsense item* may be a-

better index of audito:y discrimination than the total score.

The fact that .the perceptual tasks had slightly lower rank loadings

on the first factor in Year 2 may indicate increasing differentiation of

these tasks in Year 2. As outlined in the earlier report on Yearl

findings, variations in performance level did suggestan ordering in

complexity ranging from those tasks primarily involving-,Eorm discrimination

(Johns Hopkins Perceptual:Test and Matching Familiar Figures) to those requiring

analysis (Preschool Embedded Figures Test) and copyiag (Form Reproduction).

Analysis skills would appear to require priOr mastery of diicrimination,

it turn, presupposes figure-ground separation. Consequently one might expect

these skills to be developmentally ordered the mere complex furictions

developing at later ages than the simpler ones (Birch, 1963; 1967), ,Thus, in

Year 2 after initial iamillaritv and understanding of maWing to sample task

demands, more complex perceptual abilities may be emerging which are partly

responsible for performance on particular tasks, fiv that the only clustering

basis .is what they ivive in common tasks. These data also F.ugges-t,

discontinuity in the mewling cf with cage (cf, McCall et al., 1972).

Oak
The second factor in thP I3-factor Vdritlax solution (Taole 14) ap.,eared

to be spontaneous verbalization It was primarily defined b': the number of items

e:4;.crated upc'r in th:,, P.reschaJI Inventory anc bti whether the child spontaneously

talked to the tt.:t-er and to himself In the Open Field lest situation. in

exterc.! anaiviIs. the nurb.r of items elaborated upon in the Social Schemaza

Tt:st which was administered for the first time 1 Year 2 also corrviated,

significantly (r, .f.61 with this factor. Since in otalque rotation this factor

was sh,wn to ht- Drthogonal to the first factor (see Table B-4.



the correlation between Promax factors 1 and 2 was .06); this factor appears

to be tapping personal-social characteristics of the child (e.g., ease in

the situation, need to relate), rather than verbal competency,

In Year 1 the Preschool Inventofy elaboration score also defined a

factor orthogonal to the first, but in Year 2 this behavior was correlated

with spontaneous verbalization in another test situation, apparently reflecting

a more general child characteristic. Since the verbal elaboration score on the

Preschool Inventory ref_ e only to verbalizations that are task-relevant, and

those in the Open Field situation may also be task-relevant, for cats sample

at this age factcr.2 may r'epresetit a period in which talking to self and taldng

to the tester are undifferentiated, a phase in the internalization of speech

(Vygocsky, 1962). Thus, it may be more "cognitive" than affective. If so,

according to theory tests factor should drop Ma in future years.

Although the third factor was defined by two latency scores (Sigel and

Preschool Embedded Figures Test), latency on the Matchinz FLmiliar Figures

Test defined a separate factor (factor 12). In contrast to Year 1, a signif-

icatet correlation was obtained between MFF errors and latency ( -.2 ?); for .

Sigel latency and grouping responses this was not the case (r -.08). This

split of the latency scores may reflect an emerging differentiation of per-

ceptual speed awl cognitive style factors. Further clues to interpretability

of these findings may be provided by analyzing the data from children categor-

ized into slow-fast and accurate-inaccurate subgroups.

As in Year 1, other controlling mechanisns such as risk-taking, delayed

gratification, and comp4xity of play defined separate factors. There waa,

however, some suggestion ot the generalization of personal-social benavlors

(e.g., compliance, desire to ,lease) across tasks. Vigor 2 (crink turning)
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and tmiling in the photograph taken for the Brown SelfConcept T defined a

factor (Varimax factor 4) as did the rating of the child's cooperation in the

mother-child interaction session and mean initial viewing time on the Fixation

Test (Varimax factor 5). Alc,ough in Year I Vigor 2 loaded on the first

factor, it snared relatively little common variance with other tasks. Its

correlation with age suggested that physical coordination was a factor in

performance for that age sample. However, the extent to which this measure

also taps vigor, persistence and/or willingness to please the examiner

unknown. Its lack of loading on the first factor in Year 2 and its correla-

tion with smiling suggests that for this age sample differences in coordina-

tion and task comprehension may be :-Gq influential than the child's orien-
t

tation to the social context of testing.

Although attending behavior has been studied as an index of cognitive

functioning, at thisage differences in viewing time for the Fixation Task

ma; reflect differences in th, iesire to f;llau, instructions and please the

examiner. The child is explicitly instructed to look; tnus his behavior is

under tne contiol of the instructional set rather.than rate of information-

:roc_essirrg, .35 in younger children. The rating of the child's cooperatic

tr,e Eignt-Block Tas/ 21-io reflk:c the thild's willingness tG

3ttend to his mother and f, ner directions Thus, some personal-pcial

.)enaJ1=..rs (i.e., conpliance ,:xpectatic,fts) t''lat in Year 1 appeared

t,,er

E,it,Jationally determine? -111 !3 --4 s,iific seem to nave genPrailzed

in :ear I, tne -teti:-.ed a :a,:tr,r

in zte exttfr. tt.e _ -44gooles 3 ;urr,orted

2 rf. r, time in Year :
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Eorrelated with this factor (.30), supporting the construct validity of the

task as an assessment of self-esteem.

The two Piagetian-derived measures, the Boy-Girl Identity Task-and

Spontaneous Numerical Correspondence, both defined separate factors. As in

Year 1, the former did not seem to he tapping a cognitively based reality

judgment of gender identity constancy in this population at this age and the

latter reflected preoperational, global intuitive perceptual responses. The

emerging correlation among subscores on the Boy-Girl Identity Task at Year 2

suggests, however, that some of the children have become operational in th-

thinking. In subsequent analyses this task may provtde.-0-n-index by which the

pattern of interrelationships among tasks for different developmental levels

may be assessed.

As in Year 1, the Enumeration and Spontaneous Numerical Correspondence

Tests, both tapping what Piaget (1952) considered prerequisites for the later

understanding and use of number -- perceptual ordering and articulation--did not

form a quantitative cluster and their placements in tne struCture were quite

different. These measures may be differentially related to general mathemati-

cal concepts and to numerical and computational skills.

?ear 2 Extension Analyses

As was obtained for the Year 1 data, race, mother's education, and

occupation of head of household were correlated with the first factor

(-,36 and .36, respectively). Similarly, economic eligibility for Head

eN

correlatee wily with the first factor (-.30). When factor analyses

were performed by race within site and by level of mother's education,

siknificant differences in structural findings by race and socioeconomic
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status were not obtained. Thus, though there were differences in performance

1044* level on those measures loading on the first factor associated with environ-

mental differences, the pattern of interrelationships among these tasks was

similar.

In Year 2, with a more restricted age range due to the shorter testing

interval, 4e w not found to be correlated with the first factor. It did

correlate, however, (r = .36) with factor 4, defined by Vigor 2 and smiling

scores. Small age differences may have greater effect on social compliance

and physiological factors than intellectual status at this time.

There were no\significant correlations uf sex with any of the obtained

factors, nor did attendance in Head Start or any other preschool program vs.

no known preschool attendance correlate with these factors.

Site correlated wick several factors its, correlation with the latency

fa.ror, no,weier, as nur_f. smaller than Year 1. (.,Iven the disproportional f-

'- and pe,ssile tester ,I.fferences amc,ny, sites, these differences can not be

Interpreted at tr:;-, su;:gest (autlr,n, swever, in the interpretation

:ro,t,ra; differen(es in meahs

! isr;ane- m;d-. tne data analysi s (:f Chapter 3,

m:tr;/ wIrnin-%roup fa(tor

r

rr ."

fortr.et ir,alysis at this time.

,ntrast to ,,sr-J-r presr,hol prGssrarm

rof;e,?ln% ,5wint:Ink dIffprenr.e% J7'4

:fcirofd ',fit in Chapt,.r

;Ir 1 ,,r4,.%:nded and th,,:

ac, Hpad %,;:rt
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with other variables. For example, preschool attendance is confounded with

site, race, and socioeconomic status. Thus, to interpret simple mean dif-

ferences for Head Start vs. non-Head Start groups would be quite unwarranted.

Moreover, these data do not reveal the extent of change in performance level

that may have occurred for the different groups. reports will be

addressed more specifically to the question of Ht4d Start effects.

Subgroup Comparisons*

Factor matching procedures for comparing factor structures in Year 1

and4Year 2 were performed for selected subgroups. One question asked was

the extent to which, of those children economically eligible for Head Start,

those who later attended Head Start were different from those who did not attend

a preschool program. Since a disproportionate percentage of black children in

our sample attenat Head Start (see Chapter 2), the question wa asked of

the black sample only or Year 1, the coefficient of congruence between

the first factor for the black Head Start-eligible sample who later attended

Head Start rotated to the first Varimax factor for the black Head Start-

eligible sample who were, not known to have attended a preschool program

was .90. In Year 2 this coffi(ient of congruence was .94. Thus, the

pattern of cognitive-perceptual performances was similes. for these groups

both prior to and following preschool Intervention. Dilferenceu In can

performance lovel may be present, of course, but the obtained similarity of

structural findings will clarify and simplify the interpretation of level

changee that will be investigated in subsequent reports.

*These analyses were performed earlier, using Form Reproduction and Matched
Pictures unadjusted total scores. Sind these scores correlated .91 and .92,
respectively, with the adjusted scorer; uged in later analyses, the cost of
redoing these rather eztensive analysea for these minor changes did not beVM
try be juatifid.



Comparisons also were made of structural findings obtained for subgroups

varying in socioeconomic status. Level of education was used as an index of

socioeconomic status, since structural analysis of the data obtained from the

initial parent interview indicated that educational level correlated higher

with availability of home resources tnan did occupational level Moreover,

the pattern of interrelationships of educational level with other demographic

indexes and maternal behaviors and attitudes was similar for blacks and whites;

for occupational level it was not (Shipman, 1972a). Subjects were separated

into three categories: those those mothers had completed less than Nal years

of schooling; those whose mothers had completed at least ten years, but no

more than twelve; and those with more than twelve years of schooling. To

investigate the extent to which findings may have been due to atypical subjects,

comparisons were made between the 10-12 year group and those above and below

that educational level.

For both Years I and 2 the coefficient of congruence between the first

factor for thoe whose mothers had completed less than 10 years of schooling

rotated to the first Varimax factor for those whose mothers completed 10-12

years of schooling was .97 (when sim..taneow.ly rotating Year 1 and later,

Year 2 dat for both groups to simple stru(ture, the coefficients of congruence

obtained were .97 dnd .98, respectively). In Years I and 2, three and two

additional fa, tors, respettively, also ha,i (oefjitients of congruence above .86.

When comparinw the Ifrst raktor for th,,s whose mothers had completed

.por than 12 years of ,,frool rotated to ttu first VArimax factor for those

who,, mothers r ort p tl 10 -1.1 year 1;1 hoo 1 iny, t ht. 0 f 1 lent obtained f or

Iii and 2 wA.,, .9 (when strmIttntoo..fv rotating YVill I and later,
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Year 2 data for both groups to simple structure, the coefficients of

congruence obtained were .94 and .95, respectively). ThuS, for this sample

differences in socioeconomic status were not associated with differences in

the pattern of interrelationships among cognitive-perceptual performances in

Years 1 and 2.

Year 1 - 2 Comparisons

In the previous description of the structural findings for the Year 2

data,the marked similarity to Year 1 findings was noted. As revealed in the

description of the first factor, the pattern of interrelationships among

cognitive-perceptual measures was highly stable across,years. Moreover,

there was continued lack of clear differefitiated clustering 1pf tasks according to

verbal, perceptual and quantitative subdomains. As reflected in the higher

loadings obtained in Year 2, the organization of information-pro essing skills

and unidimensionality of the cognitive-perceptual domain appeared greater in

Year 2.

Various factor matching techtiques were used to test the similarity of

Che factor structures obtained. When Year 2 data were rotated to the 13-factor

Varimax solution for the Year 1 data as a target matrix, the coefficient of

congruence obtained was .97 for the first factor. Except for factors 6 and

8 (Open Field and Boy-Girl Identity), remaining coefficients were below .87.

Using a slightly different approach, by simultaneously rotating the Year 1 and

Year 2 data to simple structure and thereby maximizing the similarity of

factor structures, similar result:; were obtained. The coefficient of con-

gruence obtained was .98 for the first factor and at or above .87 for factors

2 0 rough 7.
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Another indication of the striking consistency in structure of the

first factor across years was provided by results of the extension analyses

of the Year 2 data on Year 1 factors obtained as a step during the sequential

block factor analysis procedure. Performance on the cognitive-perceptual tasks

in Year 2 correlated significantly with the first factor, and that factor

alone (see Table 15). The coefficient of congruence for the Year 2 variables

extended onto the Year 1 first factor and the Year 1 loadings on the first

factor was .97. Intercorrelations among residuals were very low; only three

correlations in the entire matrix were .20 or larger.

In contrast to the factor matching techniques which were used primarily

to study the degree of structural similarity across years, sequential block

factor analyses were performed primarily to investigate the change in factor

structure over time in the longitudinal sample. Since the procedure develops

factors at the later time period orthogonal to the factors at the earlier

time period, these factors may represent dimensions of change in subjects

over the intervening time period. Table 16 presents the 13-factor Varimax

solution.for the residual matrix after partialling out the first thirteen

Year 1 factors. As can be seen, the results are similar to those obtained for

Year 2. There is a general cognitive dimension, a verbal elaboration factor,

a perceptual speed factor and many task-defined factors. Given the similarity

of the first factor to that obtained in Year 1 (the coefficient of congruence

between the first Varimax factor of the residual matrix and the Year 1 first

Varimax factor was .92), one might question the extent to which tliis is the

result of inadequate partialling, since the variables partialled out are not

perfectly reliabl e (alpha = .84 for tactor 1 in Year 1). However, the
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Table 15.

Loading of Year 2 Variables on Extension of Firk Thirteen Factors

Score* 1 2 3 4 5 6

1 .59** .10 .05 .04 -.01 .02 .04
2 -.30 .01 .04' -.02 .05 .00 -.03
3 .44 .12 -.04 .03 -.03 -.03 -.01
4 .73 -.07 .04 .01 .03 .05 .01
5 .11 .19 .03 -.10 .13 -.01 .04

6 .57 -.07 -.09 .02 -.08 .07 -.05
7 .33 .03 -.11 :-.01 -.01 -.05 .18
8 .46 -.08 -.13 .01 -.10 .07 -.03
9 .26 -.15 -.10 .00 -.09 .00 -.02
10 .24 -.26 .03 -.13 .12 -.09 .04

11 .54 -.05 .08 -.04 -.03 -.03 .04
12 -.01 -.13 -.03 -.03 .03 .10 .00
13 .48 .02 .01 -.02 -.02 .03 .10

14 -.03 .01 .05 .12 -.11 .05 .09
15 '1125 -.22 .09 .05 -.05 .10 .01
16 -.01 .04 .02 -.04 .06 .01 -.04
17 .40 -.14 -.02 -.05 .03 .08 -.02
18 -.07 .18 -.13 -.01 -.09 -.05 .08
19 .06 .13 .01 -.05 .14 -.01 .06
20 .01 .22 -.02 -.01 .03 .02 .10
21 -.16 .14 .02 .08 .03 -.04 .02
22 .37 -.14 .01 -.09 .05 -.04 .05
23 -.56 .16 .10 .04 .03 .03 .05
24

25

.16

-.54 \t/75

-.02

.04

.06

-.02
-.05
.04

-.03
.00

.03

-.02
26 .12 .00 .17 .11 -.08 .01 .02
27 .14 -.02 -.01 -.01 .01 -.11 .07

28 .21 .07 -.10 -.01 .09 -.04 .12
29 .43 -.10 -.05 .03 .01 -.03 .01

30 -.14 -.01 .03 .01 -.02 .09 .05
31 .28 .04 .00 .01 -.02 -.02 -.01
32 .55 .07 .09 .01 -.02 -.02 -.02
33 .70 .17 .03 .04 .04 .0' .02
34 .21 .10 .03 -.08 .06 .02 -.11
35 -.04 .00 -.01 -.04 .04 .08 -.09
36 .38 -.17 -.03 .05 .05 .01 -.05
37 .46 -.02 .13 -.01 .06 .04 .00

*See Table 10 for score description.
**Loadings equal to or greater than .30 in absolute value are t, rlined.
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Score*

Loadings of Year

8

.03

p
Table 15 (continued)

2 Variables on Exten::,ion of First Thirteen Fat:tors,

9 10 11 12

.05 .00 .08 -.08

11

- .041

2 -.03 -.11 -.17 -.05 -.06 .08

3 .12 -.02 .05 .06 .01 .08

4 .12 .00 -.06 -.01 .02 -.03

5 .09 -.03 -.15 -.04 -.05 .02

6 -.03 .06 .05 .09 .09 -.02

7 -.10 .06 -.03 .46** .14 -.03

8 -.05 .01 .07 -.04 -.06 .04

9 .00 .01 .10 .14 .01 .05

10 .23 .16 .02 -.07 .00 -.05

11 .09 .04 .05 -.10 -.08 .09

12 -.13 .00 -.01 .(10 .00 .00

13 .02 .02 .01 -.02 .05 -.05

14 .02 .05 .04 -.05 .1. .10

15 .03 .11 -.08 .05 -.04 -.02

16 -.03 .09 .02 -.05 -.02 .07

17 -.08 .07 -.02 -.09 -.04 -.04

18 .01 .05 -.05 .10 -.02 .01

19 .03 -.V -.09 -.08 -.04 .09

20 .00 -.03 -.17 -.01 -.05 .0t)

21 -.13 -.05 -.03 .12 -.06 .06

22 .04 .02 -.04 -.02 -.03 .00

23 .11 -.04 -.03 -.10 -.12 .0;

24 .03 .03 -.04 .00 .13 .03

25 .00 -.00 .01 -.08 .03 .0p,

26 .02 .17 .12 .00 -.04 -.02

27 -.02 .07 .00 .04 -.02 -.12

"28 -.08 -.04 -.01 .04 .04

29 -.09 -.07 .13 -.13 .11 -.01

30 .17 .13 -.0b .08 -.12 .01

31 .08 .06 -.04 -.04 .01 .0

32 .1') .0,-1 -.02 -.14 .02 ')2

33 .07 .0q -.04 .
, -.03 -.06

33 .0i, .0S .08 -.01 .13 .11

35 .01 .0 7 .09 .03 .11 -.0i,
30 .07 .10 .05 .07 -.11 ,,.
"37 .1 3 -.03 .02 -.IS .00 .03

Fable 10 or ,,.ors'

"Loddings e,ru.s1 -r grcx In1-;..,1 tit e 11:1,1e r d.
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Varimax Thirteen

Score**

Factor

.1.
-.01
.08

.16***

.01

.25

-.06

Solution* Y.,r

.03 .'.1

-.03 -.03

.02 -.03

-.05 .0:

.57 .00

-.04 .,

.02 .02

. '

.01

.11

1

-

3

4

5

o

7

8 .25 -.03 Ml
9 .24 .,11 -.5

10 .36....... -.05 -.01 -.0'
11 .26 .07

12 .04 .05 -.02

13 .14 .05 .01 ,

14 .04 -.06 .04

15 .00 .03 -.01 )f, 01

16 -.02 .00 .01

17 .44 .07 .00

18 -.14 .0s .68 0
19 .07 .54 .01 .1'
20 -.05 .49 -.02

21 -.ii .12 . (P) m `.

)
-
)

. .23 .01
7%-

.u4

23 -.28 -.0, .02 no
24 .11 .09 .01 .03
25 -.s,,' .04 .03

26 -.1, -.12 - .,Jr,
27 -.04 -.12 .)r)

28 -.04 .03 -.0.. .11

29 .33 .09 .01 .0i

30 -.I7i -.05 .0... .01

31 .11 .00 .07 .04
42 .05 -.0: .00 .01

.21 .01 .00 .01 .00

4 .07 .01 .14 .03 .52

35 -.08 -.03 .04 -.0: .60 on
to

..-,5 .04 -.05 -.01

.10 .04

' , 7

*rsing .:ommunalltl!-, in the diagonal.

**See Table IY for ,,core description.
***LoadingA equal to or greater th4n It V Jtf ttr lit:*





O



Chapter 5

conrlusiow.--

;rvstnt analy,.es vere designed Le stc:.*:,:, mc extent ot tiirqctur41
4

Aft! ;',4T-s}*, when compiirit-4, the par: :n oCinterrelarionship- arcing

ttA: te,: Year 1 - , threelite urban longitudinal sample

ye.*r<- 'Ittletutd; 4naly$Q,. ylelded 1) enerd ahilitv dimension

t-r ,,.riance among cognirive:perceptual taslcs

ter,po n-. ,nd 7, tddition.:11 factor:, tlsk-Gpecific

&Lile:, U11 he:-**.-11 , . H. intern:1 .-itency ot the

v4rfou$ ;md t- .)mmunoIlties, ct:**:-Irt*,rable oot.-rrOt

'tqwcift \r 1a: temtl.r*t : :::;;,!i71.::; were trikin).1'

it L k!!! %.; !*- r,I)Or -11h.?.eeT

I :Os t7, r :

ti,,Itts 7-r 7(!. ttert Ye,Ir 1

(7:t4Ipttat*, t 7.. t,t7

hiit. 4T:,f r 4 ,; . r ret. .

7 7 -"t,d prev10,4-1,,-

, 7.0'.41r

1.!-o- '!.'if .,, c71:v':' ,11- tp,"1..A. ,rt ",- t3rier.us

. 7 * rt s4onal '.1r, !Ir'." ' ! .' rstfi''rentlirl,.

t- -p t .S1! ,%'' .'':" A--,.,:, ,, .iv,i4 sty 1,

tt;i7, t: :,-1::tr:-. -,..7 Ifs; . s ! otnerli! t*.

.. ).,. "; - t, ttle

3,- 77,{ 7 t-- -, 7-,talt ,. s! , , in tr t r .4

44' .4-4- ; ' ''"' ` ''. tat 14.7* ,

irldfraLe7 ,
) ar



zorrelat.,-4 only vitt, .."P first f3c:or..1,1

range the to the shorter tsr1n rgr.ry

and SES were rrelate with the first :4ct

te.1

r

cognitive-percept.11 performancc at age

developmental level and experience. (It should rl%t-

differences were not associated vith -t

the confounding of race xid SE- in t,i, ,saple, race dititre%7., fl.

expected and should not be InterpreTt,: r.;:rd 1,r

Site differer-r:e:t were highiy Y ,ee,

Year 1, but not in Ye4: -ivPn the 114Prop,-.rt'l .71alor

ration variables by site,

teat.er performance a:ross il,a

at not interpretable at thi, r'-

10th economic eligibility and later f f sl j! -

associated with cognitive-perceptual ri-tir-n.stl:e diz!

igitLraflt differences remained in ?sr 2.

-ar

no adju,'ments were made f,:% pre-exi,;t1, -

of cnanges in level o: perf:A-r.anzt, 14ted expt-rienc

provided Head Start .i;.(1 ,fner pre,,rht,o1 prugra.m!.. vill rt he subjt-_-_t

future reports. In ari..iltitJh ,J 7t.empting t adist for pre-ey.iting lif!-T

erues, particular program repl-ice the present globAl

of preschool attendance h erI . expecti.1 to have llf,k.r-

ential effects depending c the inveAve 4s,1 le1

of the child's functioning,

In investigatIng the 1.:Xtellt ,f tor tr 1;(trt,

the mjjor -,1,,Ar. .!, ;dti



0, r-

14-rt ."

ftIr rz ';

r; 11'17,

"Ns

24-r, .r, rk-4;17i t 1114n171ve-

I It.. I I T - 4r,:11.

: r f

*, :0: r- -4 r

el _ -r" tt ler

: r s .
7114,r4. ti

.4 7.

111

I- ,-, ..,t:-.'4.7r , r. -..-4;' ., -;,4 If

7 ,° .,Ar:,.;:-::...:7,-t- 4 I ,
: ,, ; :r . 4.- . r.-i_sti-.1 r , ,,.74-,,-;

$..? t ,t,,. ;.- . .,,,:, ._-.--._ - r,lr, , _ 4--.4, ,, :

. Ir_:, 4'44: , .4: .,3n.44 .','- - i f r .1.1- E4,r.,-:- ', .r -,: l' , , 1.,%,

rf.1.4:,,, t- rc.r.C.t,t

riqlrr, it -, 11 . ,r
; , I -4 'c-f 0, r :tr?',.,



Ildren In rrl, 54nvit

te,t1r:d, exp,r: w 14 1 r.

r, ,.aye greater effe-t,.

416f, may reflert trAnient 1.,perant.; t:, ,

.4;)KS liffrPr.t p,,,ent= ma/ i,, 7.4,

,g perfc,rmar.,-e it ,lifc-,el%t .r;,

4e. Ft,r e/ample, many f! cr.er

; ,t. r-pr--Lotro...-; 1r, re. d v.;

.eiff.A A;t.

Ireltr<ictic.ns, faith in to e !el!c-rj '/4!14,e%

Infl.entil at

;nfi.en-e perf,

r -.-t 11-1 r; =

td'

r1,.: tn,r. :)Iffer

,/pc.,trA AfP4rer

.7'f!

-; "i.t- greiter

L" r-ff'tc Ay ;JP

J! 1'+;

1 -.7,..

it =

;i-tr:De I-.

,t!,

a:thin a giien time

fit trte

lersS Jr' -, 4: r r r, ; 1,c161 l ity )._ .

;*, - %-.1; : fferecicec, r,t,r

'WsW rr,- pa!terr, -f interreiatie,r00,1p, Imeing

aer,'1,1 .:4?t1 r,f 4$ f,reakdowt19, rnarig-,

nf erf,,rmAnie n6t rrP. t!,(, ,orr,1te4 of

!.,nge He: tn t,ehavi,,r anat./4e,,

%,;11 ,,ed 41 , 1,-/e,,t1gatin2 relays plrtsal;ing (;11t. age 11'



,

r

rr..te

r2;/, r , r

air r

; r I f. '.
e -4 f ki-; r P





it

1

31:14

'II 1 "UP. I 1 I , I I. /,0' `.g 11,1g

I t111.ttg, ,sg1,1 flg I at t I I / h. I I. 1 I , f .kr I ./)

1 1 1

."P

t I

,

I I g

Ir



t. to; I 4, .11) IItLIIn.tI

I it, I t .1 1

t 1 14' 14 .1 I v li.it ,

l't t .t At t tltd WA t 4:4+1 Ilt td 1 1 101,11 I (v tlt.tt 1

114

1;1111 4 111 I. 14

I

..111 t. 11I kg

111g. 1 I I

II. ' iiig I iv. 1 i 0 I

1 WI I. .;(

'41 4, 441$1,: I Itti

" .1 l' 1 " 1"Ilt1,1I14 .It. 1 1.1 I 1 t 41 I / I .1/ '

V 44

.4.14 4 111,14 1

1, 11

1124 1 I '"

/I 4)

ft

I

It

'.It I
It]

c

i



A PP1 NI' 1



r.its I e I+ - I

t\ COI I e on-. with fete Vt' t 1:11 S* V('

ir " ti . 1 I . 01)

t . 1 ; i

11 . 11 ; ) 0;
.rift i

r) .))

. I ))

)),

t) )4, N,1 .111

: t$.

{,() .11T

.116

.1 r I

,'1 ,114

1 '4

1s)



`;.'eie"

11

t , I 11.

1

)(I

t 1

.01 .11 I

, 00 ,.*** I I

,.0 , ( h
, l,)t ,. 'It,
.t: Z h .,'h -.,1.

.12 5,.. , . 51: #

.10 is 4

.04

.0:
.03 t., I

)

7

(lc

``.- liC.

1 .1.) i

'-..01
I 1 -..0:

....("" i '

ormilli..) I it {It' di i);,,n51
**:;( rat, I t ' ), Or des, I IpE,- ton,

4 4 41 iz- r lonc, e(1.3,11 (o r le I 1 itie

5(

5)



_ -



T
a
b
l
e
 
B
-
4

P
r
o
m
a
x
 
C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
P
r
i
m
a
r
y
 
F
a
c
t
o
r
s
*
 
(
Y
e
a
r
 
2
)

F
a
c
t
o
r

1
2

3
4

5
6

7
8

-
1
9
.

1
0

1
1

1
2

1
3

.
.
.
.
.
.
.
.
.

1
.
0
6

-
.
1
3

.
1
9

.
1
8

.
1
1

.
1
3

.
3
1
*
*

.
2
2

-
.
1
0

.
0
7

.
Q
3

.
0
5

2
-

.
0
6

-
.
0
1

'
.
1
5

.
2
8

-
.
0
1

.
0
4

-
.
0
3

.
0
9

.
0
5

-
.
1
7

.
0
7

-
.
2
3

3
-
.
1
3

-
.
0
1

-
.
2
7

.
0
5

-
.
0
2

=
.
1
2

-
.
0
6

.
0
5

.
0
2

-
.
1
3

-
.
1
8

-
.
1
5

4
.
1
9

.
1
5
.

-
.
2
7

.
1
1

.
0
2

.
1
0

.
0
8

.
0
6

-
.
0
4

.
0
5

.
3
6

.
0
7

5
'

.
1
8

.
2
8

.
0
5

.
1
0

.
0
9

.
0
3

-
.
Q
7

.
1
2

.
0
3

-
.
1
4

-
.
0
5

-
.
0
1

6
.
1
1

-
.
0
2

-
.
0
2

.
0
1

.
0
9

.
1
8
'

.
0
3

.
0
9

-
.
0
7

.
1
0

.
0
1

.
0
9

7
.
1
3

.
0
4

-
.
1
2

.
1
0

.
0
3

.
1
8

.
0
3

.
0
9

.
0
3

.
0
8

.
0
9

.
0
8

8
.
3
1
*
*

-
.
0
3

-
.
0
6

.
0
8

-
.
0
7

.
0
3

.
0
3

.
1
6

-
.
0
5

-
.
1
6

-
.
0
5

.
0
2

9
1
0

.
2
2

-
.
1
0
.

.
0
9

.
0
5

.
0
5
_

.
-
-
-
:
1
1
2

.
0
6
.

-
%
-
;
0
4
.

.
1
2

.
0
3

.
0
9

-
.
0
7

.
0
9

.
0
3

.
1
6

-
.
0
5

,

-
.
0
6

-
.
0
6

-
.
1
4

-
.
0
6

-
.
1
0

.
1
0

-
.
1
4

.
1
0

.
0 IV 1

4
1

.
0
7
 
'
`

-
.
1
/
-
-
-

-
.
1
3

.
0
5

-
-
.
1
4
'

.
1
0
'

.
0
8

-
.
.
1
6

-
.
1
4

-
.
0
6

.
1
9

.
1
9

1
2

.
0
3

.
0
7
'

-
.
1
8

.
3
6

-
.
0
5

,
-
-
-
.
0
1

.
0
9

-
.
0
5

-
.
1
0

.
1
0

.
1
9
.
.

.
2
0

1
3

.
0
5

-
.
2
3

-
.
1
5

.
0
7

-
.
0
1

.
0
9

.
0
8

.
0
2

-
.
1
4

.
1
0

.
1
9

.
2
0

*
U
s
i
n
g
 
c
o
m
m
u
n
a
l
i
t
i
e
s
 
i
n
 
t
h
e
 
d
i
a
g
o
n
a
l
.

n
o
r
r
e
l
a
t
i
o
n
s
 
e
q
u
a
l
 
t
o
 
o
r
 
g
r
e
a
t
e
r
 
t
h
a
n
 
.
3
0
 
i
n
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
a
r
e

u
n
d
e
r
l
i
n
e
d
.



T
a
b
l
e
 
B
 
-
5

C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
Y
e
a
r
 
1
 
M
e
a
s
u
r
e
s
 
U
s
i
n
g

t
h
e
 
L
o
n
g
i
t
u
d
i
n
a
l
 
S
a
m
p
l
e

1
2

3
4

5
6

,
7

.
8

9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

1
-
.
3
6

.
2
5

.
4
7

.
0
9

.
3
2

.
2
0

.
1
3

.
1
3

.
1
8

.
2
5

.
0
4

.
2
8

.
0
8

.
0
9

.
0
8

.
2
6

.
0
4

.
1
2

2
.
3
6

.
2
0

.
2
9

-
.
0
3

-
,
2
1

-
.
1
8

-
.
1
2

-
.
1
6
4

-
.
2
0

-
.
1
3

-
.
0
3

-
.
1
7

-
.
0
2

-
.
1
3

.
0
0

-
.
1
9

.
0
8

-
.
0
8

3
-
.
2
5

-
.
2
0

.
3
7

.
0
8

.
2
8

.
2
0

.
0
7

.
1
1

.
0
9

.
2
0

-
.
0
6

.
2
2

.
0
9

.
0
9

-
.
0
9

.
1
9

.
0
4

.
1
5

4
.
4
7

-
.
2
9

.
3
7

.
1
3

.
4
9

,
.
3
2

.
3
0

.
2
8

.
2
2

.
3
1

.
0
3

.
3
9

-
.
0
6

.
2
3

-
.
0
6

.
3
2

-
.
0
4

.
2
r

5
.
0
9

-
.
0
3

.
0
8

.
1
3

.
0
4

.
0
'
8

.
0
3

-
.
0
7

.
0
7

.
0
5

.
0
0

.
0
9

.
0
6

.
0
7

-
.
0
4

.
1
1

-
'
.
0
3

.
0
7

6
.
3
2

-
.
2
1

.
2
8

.
4
9

.
0
4

.
2
2

.
2
9

.
3
0

.
1
8

.
1
5

7
.
0
1

.
2
8

.
0
8

.
0
8

-
.
0
4

.
3
1

-
.
0
3

.
1
0

7
'
.
2
0

-
.
1
8

.
.
2
0

.
3
2

.
3
8

.
2
2

.
0
6

.
0
7

.
1
5

.
0
9

.
0
6

.
1
5

.
1
1

.
0
6

.
0
2

.
1
4

.
1
0

.
1
4

8
.
1
3

-
.
1
2

.
0
7

.
3
0

.
0
3

.
2
9

.
0
6

.
2
9

.
0
5

.
0
3

.
0
4

'
.
0
7

-
.
0
3

'
.
1
8

,

.
0
1

.
1
1

-
.
0
9

.
0
1

9
.
1
3

-
.
1
6

.
1
1

.
2
8

-
.
0
7

.
3
0

.
0
7

.
2
9

.
1
0

.
0
5

.
0
8

.
1
4

-
.
1
2

.
1
4

4
.
0
9

.
1
Q

-
.
0
8

-
.
0
1

1
0

t
1
8

-
.
2
0

.
0
9

:
2
2

.
0
7

.
1
8

.
1
5

.
0
5

.
1
0

.
4
1

.
0
0

.
1
3

.
0
1

.
1
0

-
.
0
3

.
1
4

-
.
0
7

.
0
6

1
1

.
2
5

-
.
1
3

.
2
0
'

.
3
1

.
0
5

.
1
5

.
0
9

.
0
3

.
0
5

.
4
1

.
0
2

.
1
7

-
.
0
5

.
0
6

-
.
0
2

.
1
6

.
0
3

.
1
5

.

1
2

.
0
4

-
.
0
3

-
.
0
6

.
0
3

.
0
0

-
.
0
1

.
0
6

.
0
4

.
0
8

.
0
0

-
.
0
2

-
.
0
1

-
.
1
1

.
0
3

-
.
0
1

.
0
2

-
.
0
1

-
.
0
4

1
3

.
2
8

-
.
1
7
.

.
2
2

'
.
3
9

.
0
9

.
2
8

.
1
5

.
0
7

.
1
4

.
1
3

.
1
7

-
.
0
1

.
1
1

.
1
0

-
.
0
3

.
3
1

.
0
3

.
1
7

1
4

.
0
8

-
.
0
2

.
0
9

.
0
6

,
0
6

.
0
8

.
1
1

-
.
0
3

-
.
1
2

.
0
1

'
-
.
0
5

-
.
1
1

.
1
1

-
.
0
3

-
.
0
3

-
.
0
i

.
1
6

.
1
0

1
5

.
0
9

-
.
1
3

.
Q
9

.
2
3

.
0
7

.
0
8

.
0
6

.
1
8

.
1
4

.
1
0

.
0
6

.
0
3

.
1
0

-
.
0
3

-
-
.
0
8

.
0
8

-
.
0
2

-
.
0
0

1
6

-
.
0
8

.
0
0

-
.
0
9

-
.
0
6

-
.
0
4

-
.
0
4

.
0
2

.
0
1

-
.
0
9

-
.
0
3

-
.
0
2

-
.
0
1

-
.
0
3

-
.
0
3

-
.
0
8

.
0
3

.
0
2

.
0
1

1
7
.

.
2
6
'

1
-
.
1
9

.
1
9

.
3
2

.
1
1

.
3
1

.
1
4

.
1
1

.
1
0

,
.
1
4

.
1
6

.
0
2

.
3
1

-
.
0
2

.
0
8

.
.
0
3

-
.
0
4

.
1
3

1
8

-
.
0
4

.
0
8

.
0
4

-
.
0
4

-
.
.
0
3

-
.
0
3

.
1
0

-
.
0
9

-
.
0
8

-
.
0
7

.
0
3

:
.
0
1

.
0
3

.
1
6

-
.
0
2

,
.
0
2

-
.
0
4

-
.
0
0

1
9

.
1
2

-
.
0
8

.
1
5

.
2
2

.
0
7

.
1
0

.
1
4

.
0
1

-
.
0
1

.
0
6

.
1
5

-
.
0
4

.
1
7

.
1
0

-
.
0
0

.
0
1

.
1
3

-
.
0
0



,
T
a
b
l
e
 
B
-
5
 
(
C
o
n
t
i
n
u
e
d
)
*

C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
Y
e
a
r
 
1
 
O
e
a
s
u
r
e
s
 
U
s
i
n
g
 
t
h
e
 
L
o
n
g
i
t
u
d
i
n
a
l
 
S
a
m
p
l
e

2
0

2
1

2
2

2
3

-
2
4

2
5

2
6

2
7
,

2
8

2
9

3
0

3
1
1

3
2

3
3
.

3
4

3
5

3
6

3
7

.
0
0

-
.
0
1

.
2
3

-
.
2
6

.
1
3

-
.
2
8

.
1
3

.
1
3

.
0
7

.
2
2

.
0
1

.
1
5

.
2
8

.
3
9

.
1
7

-
.
1
8

.
2
2

.
1
8

s
J

.
0
1

.
0
6

-
.
2
0

.
2
9

.
0
3

.
2
2

.
0
0

-
.
0
8

-
.
0
9

-
.
2
2

.
0
8

-
.
1
5

-
.
1
6

-
,
0
8

.
0
6

-
.
2
5

-
.
1
5

,

.
0
8

-
.
0
5

.
2
2

-
.
2
4

.
1
0

-
.
2
2

.
1
3

.
0
8

.
1
3

.
1
8

.
0
6

.
1
1

.
2
9

.
3
6

.
1
4

-
.
1
0

.
1
7

.
1
5

.
0
2

-
.
O
f
t

.
3
9

-
.
4
4

.
0
2

-
.
4
2

-
.
0
0

.
.
1
3

.
1
1

.
3
2
'

.
0
0

.
2
4

.
4
1

r
5
8

.
1
8

-
.
1
8

.
3
0

.
2
8

.
0
5

.
0

.
0
8

-
.
0
4

.
0
3

-
.
0
5

.
0
3

.
0
3

.
0
9

.
0
9

.
0
7

.
0
7

.
1
2

.
1
6
'

.
0
5

'
-
.
0
3

.
0
5

.
0
4

-
.
0
3

-
.
0
8

.
2
6

-
.
4
2

.
0
2

-
.
3
7

.
0
1

.
1
3

.
0
9

.
3
1

.
0
2

.
1
6

.
2
7

.
3
8

.
1
2

-
.
1
4

.
3
4

.
L
7

.
1
0

.
0
3

.
1
3

-
.
2
9

.
0
4

-
.
2
3

-
.
0
1

.
1
3

.
1
5

.
2
3

.
0
7

.
1
8

.
2
0

.
2
5

.
0
6
*
.
-
.
0
9

.
2
0

.
1
2

1
-
.
0
7

-
.
0
8

.
1
7

-
.
2
1

-
.
1
0

-
.
1
5

-
.
1
0

T
h
0
1

.
0
2

.
1
3

-
.
0
2

.
1
0

.
0
7

.
2
1

.
0
7

-
.
0
2

.
2
2

.
1
2

-
.
1
3

-
.
1
1

.
1
9

-
.
2
2

-
.
1
2

-
.
1
3

-
.
0
4

.
1
0

.
0
0

.
1
2

-
.
1
5

.
0
5

.
0
4

.
1
1

.
0
2

-
.
1
0

.
7
0

.
1
0

L
O

.
0
2

-
.
0
5

.
1
5

.
0
0
'

-
.
1
8

.
0
0

.
0
4

.
0
6

.
1
1

-
.
0
5

.
1
6

.
1
8

.
2
4

.
0
1

-
.
0
9

.
1
7

.
0
6

.
1

.
0
5

-
.
0
0

.
1
6

-
.
2
2

-
.
0
5

-
.
2
0

-
.
0
1

.
0
5

.
0
8

.
1
3

.
0
2

.
1
7

.
2
4

.
2
8

.
1
5

-
.
0
3

.
1
2

.
1
2

.
2

-
.
0
4

-
.
0
8

0
1

-
.
0
3

'
6
-
.
0
1

-
.
0
3

-
.
0
4

.
0
1

-
.
0
3

-
.
0
4

-
.
0
4

-
.
0
1

-
.
0
8

-
.
0
4

.
0
0

.
0
3

-
.
0
1

-
.
O
h

L
3

.
0
5

.
0
3

.
3
1
'
-
.
2
6

.
0
6

-
.
2
7

.
0
3

.
1
3

.
1
4

.
2
0

-
.
0
4

.
1
0

.
2
9

.
4
0

.
1
8

-
.
1
6

.
0
9

.
1
5

,
4

.
1
0
)

.
1
7

-
.
1
6

-
.
0
2

.
4
6

-
.
0
1

-
.
0
4

.
0
8

.
1
4

.
0
7

.
2
3

.
0
7

.
1
3

.
2
0

.
0
2

-
.
0
9

.
0
4

.
0
3

,
5

-
.
0
9

.
0
5

.
1
3

-
.
1
3

.
0
5

-
.
1
4

.
0
9

.
0
4

.
0
2

.
0
6

.
0
0

.
0
9

.
1
2

,
.
2
7

.
0
5

-
.
0
8

.
0
7

.
0
7

L
6

.
1
0

.
0
0

-
.
0
2

-
.
0
2

-
.
0
0

.
0
1

.
0
0

.
0
1

.
0
2

-
.
n
1

.
0
6

.
0
2

-
.
0
8

-
.
0
7

.
0
4

.
0
4

.
0
1

-
.
0
0

L
7

.
0
8

-
.
0
3

.
3
5

-
.
3
8

-
.
0
6

-
.
4
3

.
1
1

.
0
8

,
0
7

.
2
5

-
.
0
8

.
1
5

.
2
0

.
3
2

-
.
0
8

.
2
2

.
2
1

1
8

.
1
9

-
4
.
9

=
.
6
7
"

.
0
2

.
1
2

.
0
3

-
.
0
7

-
.
0
1

.
0
3

.
0
8

1
3

.
0
5

-
.
0
5

.
0
2

-
.
0
0

.
0
8

-
.
0
1

.
0
3

1
9

.
1
8

.
0
9

.
1
5

-
.
0
8

.
0
6

-
.
1
4

.
0
1

.
0
3

.
0
8

.
1
0

.
1
1

.
0
9

.
2
0

.
2
3

.
1
3

-
.
0
9

.
0
1

.
1
2



1
2

3
4

T
a
b
l
e
 
B
-
5
 
(
C
o
n
t
i
n
u
e
d
)

C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
Y
e
a
r
 
1
 
M
e
a
s
u
r
e
s
 
U
s
i
n
g
 
t
h
e
 
L
o
n
g
i
t
u
d
i
n
a
l
 
S
a
m
p
l
e

5
6

7
8

9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

.
0
0

.
0
1

.
0
8

.
0
2

.
0
5

-
.
0
3

.
1
0

-
.
0
7

-
.
1
3

.
0
2

.
0
5

-
.
0
4

.
0
5

.
1
0

-
.
0
9

.
1
0

.
0
8

.
1
9

.
1
8

.
2
1

-
.
0
1

.
0
6

-
.
0
5

-
.
0
6

.
0
7

-
.
0
8

.
0
3

-
.
0
8

-
.
1
1

-
.
0
5

-
.
0
0

-
.
0
8

.
0
3

.
1
7

.
0
5

,
0
0

-
.
0
3

-
.
1
9

.
0
9

2
2

.
2
3

-
.
2
0

.
2
2

.
3
9

.
0
8

.
2
6

.
1
3

.
1
7

.
1
9

.
1
5

.
1
6

.
0
1

.
3
1

-
.
1
6

.
1
3

-
.
0
2

.
3
5

-
.
0
7

.
1
5

2
3

-
.
2
6

.
2
9

-
.
2
4

-
.
4
4

-
.
0
4

-
.
4
2

-
.
2
9

-
.
2
1

-
.
2
2

-
.
1
8

-
.
2
2

-
.
0
3

-
.
2
6

-
.
0
2

-
.
1
3

-
.
0
2

-
.
3
8

.
0
2

-
.
0
8

2
4

.
0
3

.
0
3

.
1
0

.
0
2

.
0
3

.
0
2

.
0
4

-
.
1
0

-
.
1
2

.
0
0

-
.
0
5

-
.
0
1

.
0
6

.
4
6

.
0
5

-
.
0
0

-
.
0
6

.
1
2

.
0
6

2
5

-
.
2
8

.
2
2

-
.
2
2

-
.
4
2

-
.
0
5

-
.
3
7

-
.
2
3

-
.
1
5

-
.
1
3

-
.
1
8

-
.
2
0

-
.
0
3

-
.
2
7

-
.
0
1

-
.
1
4

.
0
1

-
.
4
3

.
0
3

-
.
1
4

2
6

.
1
3

.
0
0

.
1
3

-
.
0
0

.
0
3

.
0
1

-
.
0
1

-
.
1
0

-
.
0
4

.
0
0

-
.
0
1

-
.
0
4

.
0
3

-
.
0
4

.
0
9

.
0
0

.
1
1

-
.
0
7

.
0
1

2
7

.
.
1
3

-
:
,
0
8

.
0
8

.
1
3

.
0
3

.
1
3

.
1
3

-
.
0
1

.
1
0

.
0
4

.
0
5

.
0
1

.
1
3

.
0
8

.
0
4

.
0
1

.
0
8

-
.
0
1

.
0
3

2
8

.
0
7

-
.
0
9

.
1
3

.
1
1

.
0
9

.
0
9

.
1
5

.
0
2

.
0
0

.
0
6
7

-
.
0
3

.
1
4

.
1
4

.
0
2

.
0
2

.
0
7

.
0
3

.
0
8

2
9

.
2
2

-
.
2
2

.
1
8

.
3
2

.
0
9

.
3
1

.
2
3

.
1
3

.
1
2

.
1
1

-
.
0
4

.
2
0

.
0
7

.
0
6

-
.
0
1

.
2
5

:
0
8

.
1
0

3
0

.
0
1

.
0
8

.
0
6

.
0
0

.
0
7

.
0
2

.
0
7

-
.
0
2

-
.
1
5

-
.
0
5

.
0
2

-
.
0
4

-
.
0
4

.
2
3

.
0
0
y

.
0
6

=
1
.
0
8

.
1
3
'

.
1
1

3
1

.
1
5

-
.
1
5

.
1
1

.
2
4

.
0
7

.
1
6

.
1
8

.
1
0

.
0
5

.
1
6

.
1
7

-
.
0
1

.
1
0

.
0
7

.
0
9

.
0
2

f
.
1
5

.
0
5

.
0
9

3
2

.
2
8

-
.
1
6

.
2
9

.
4
1

,
:
1
2

.
2
7

.
2
0

.
0
7

.
0
4

.
1
8

.
2
4

-
.
0
8

.
2
9

.
.
`
1
3

.
1
2

-
.
0
8

.
2
0

-
.
0
5

.
2
0

3
3

.
3
9

-
.
2
2

.
3
6

.
5
8

.
1
6

.
3
8

.
2
5

.
2
1

.
1
1

.
2
4

.
2
8

-
.
0
4

.
4
0

.
2
0

.
2
7

-
.
0
7

.
3
2

.
0
2

.
2
3

3
4

.
1
7

-
.
0
8

.
1
4

.
1
8

.
0
5

.
1
2

.
0
6

.
0
7

.
0
2

.
0
1

.
0
0

.
1
8

.
0
2

.
0
5

.
0
4

.
1
5

-
.
0
0

.
1
3

3
5

-
.
1
3

.
0
6

-
.
1
0

-
.
1
8

-
.
0
3

-
.
1
4

-
.
0
9

-
.
0
2

-
.
1
0

7
.
0
9

-
.
0
3

.
0
3

'
-
.
1
6

-
.
0
9

-
.
0
8

.
0
4

-
.
0
8

.
0
8

-
.
0
9

3
6

.
2
2

-
.
2
5

.
1
7

.
3
0

.
0
5

.
3
4

.
2
0

.
2
2

.
2
0

.
1
7

-
.
0
1

.
0
9

.
0
4

.
0
7

.
0
1

.
2
2

-
.
0
1

.
0
1

3
7

.
1
8

-
.
1
5

.
1
S

.
2
8

.
0
4

.
1
7

.
1
2

.
1
2

.
1
0

.
0
6

.
1
2

.
-
.
0
8

\
.
1
5

.
0
3

.
0
7

-
.
0
0

.
2
1

.
0
3

.
1
2



T
a
b
l
e
 
B
-
5
 
(
C
o
n
t
i
n
u
e
d
)
.

C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
Y
e
a
r
 
1
J
M
e
a
s
u
r
e
s
 
U
s
i
n
g
 
t
h
e
 
L
o
n
g
i
t
u
d
i
n
a
l

S
a
m
p
l
e

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

2
0

.
0
3

.
0
0

-
.
0
1

.
1
1

-
.
0
3

.
0
0

.
0
2

.
1
4

.
0
6

.
1
4

.
0
2

.
0
5

.
0
4

.
,

-
.
0
1

-
.
0
4

.
0
1

2
1

-
.
0
8

.
1
2

.
0
8

.
0
6

.
0
1

-
.
0
2

.
1
0

-
.
0
5

.
0
8

.
0
5

.
0
4

.
0
6

-
.
f
l

-
.
0
6

-
.
0
5

-
.
0
1

2
2

.
0
0

-
.
0
8

-
.
2
8

-
.
1
2

-
.
3
3

.
0
0

.
0
5

.
0
2

.
1
3

.
0
0

.
1
1

.
2
2

.
3
5
'

.
0
6

-
.
0
9

.
1
9

.
1
9

2
3

-
.
0
1

.
1
2

-
.
2
8

.
0
7

.
4
3

-
.
0
5

-
.
0
6

-
.
0
6

-
.
3
4

.
1
2

-
.
1
6

-
.
2
7

-
.
4
0

-
.
1
8

.
1
3

-
.
3
2

-
.
2
2

2
4

.
1
1

'
.
0
8

-
.
1
2

.
0
7

-
.
0
7

.
0
7

.
0
5

.
0
7

.
0
4

.
2
3

.
0
5

.
1
1

.
1
2

-
.
0
2

-
.
0
1

-
.
0
1

.
0
4

2
5

-
.
0
3

.
0
6

-
.
3
3

.
4
3

-
.
0
7

-
.
2
0

-
.
1
2

-
.
2
3

-
.
0
1

-
.
1
3

-
.
3
0

-
.
4
3

-
.
1
2

.
1
5

-
.
2
4

-
.
1
7

2
6

.
0
0

.
0
1

.
0
0

-
.
0
5

.
0
7
'

-
.
2
0

.
0
0

.
0
3

-
.
0
7

.
0
0

-
.
0
3

.
1
5

.
1
4

.
0
1

-
.
0
4

-
.
0
5

.
1
0

2
7

.
0
2

-
.
0
2

.
0
5

-
.
0
6

.
0
5

-
.
1
2

-
.
0
0

.
0
7

.
1
7

-
.
0
1

.
1
2

.
1
1

.
1
9

.
0
3

-
.
1
1

.
1
4

.
0
2

2
8

.
1
4

.
1
0

.
0
2

-
.
0
6

.
0
7

-
.
0
9

.
0
3

.
0
7

.
0
8

\
.
0
9

.
0
8

"
.
1
0

.
1
6

.
1
1

-
.
0
3

.
0
5

.
0
5

2
9

.
0
6

-
.
0
5

.
1
3

-
.
3
4

.
0
4

-
.
2
3

-
.
0
7
,

.
1
7

.
0
8

-
\
0
6

.
2
3

.
2
4

.
3
1

.
0
9

-
.
1
2

.
3
3

.
1
5

3
0

.
1
4

.
0
8

.
0
0

.
1
2
.

2
3

-
.
0
1

.
0
0

-
.
0
1

.
0
9

-
.
0
6

.
1
4

.
0
9

.
1
3

.
0
8

.
0
7

-
.
0
1

.
0
5

3
1

.
0
2

.
0
5

.
1
1

-
.
1
6

.
6
5

-
.
1
3

-
.
0
3

.
1
2

.
0
8

.
2
3

.
1
4

-
.
0
0

.
2
7

.
0
5

-
.
0
8

.
2
5

.
1
0

3
2

.
0
5

.
0
4

.
2
2

-
.
2
7

.
1
1

-
.
3
0

.
1
5

.
1
1

.
1
0

.
2
4

.
0
9

-
.
0
0

.
5
2

.
1
5

-
.
1
8

.
2
4

.
2
4

3
3

.
0
4

.
0
6

.
3
5

-
.
4
0

.
1
2

-
.
4
3

.
1
4

.
1
9

.
1
6

.
3
1

1
3
'

.
2
7

.
.
5
2

.
1
9

-
.
2
3

,
,

.
2
5

.
3
1

3
4

.
0
4

-
.
0
1

.
0
8

-
.
1
8

-
.
0
2

-
.
1
2

.
0
1

.
0
3

.
1
1

.
0
9

.
0
8

.
0
5

.
1
5

.
1
9

.
1
6

.
0
5

.
0
4

3
5

-
.
0
1

-
.
0
6

-
.
0
9

.
1
3

-
.
0
1

.
1
5

-
.
0
4

-
.
1
1

-
.
0
3

-
.
1
2

.
0
7

-
.
0
8

-
.
1
8

-
.
2
3

.
1
6

-
.
1
4

-
.
0
8

3
6

-
.
0
4

-
.
0
5

.
1
9

-
.
3
2

-
.
0
1

-
.
2
4

.
1
.
.
0
5

.
1
4

.
0
5

.
3
3

-
.
O
1

.
2
5

.
2
4

.
2
5

.
0
5

-
.
1
4

.
1
8

3
7

.
0
1

-
.
0
1

.
1
9

-
.
2
2

.
0
4

-
.
1
7

4
,
1
0

.
0
2

.
0
5

.
1
5

.
0
5

.
1
0

.
2
4

.
3
1

.
0
4

-
.
0
8

.
1
8



T
l
a
b
l
e
 
B
-
6
,

C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
Y
e
a
r
 
2
 
M
e
a
s
u
r
e
s
 
U
s
i
n
g
 
t
h
e
 
L
o
n
g
i
t
u
d
i
n
a
l
 
S
a
m
p
l
e

1
2

3
4

5
6
,

7
.

8
9

'
1
0

1
1
2
 
t

1
3

1
4

1
5

1
6

1
7

1
8

1
9

-
.
3
5

.
2
8

.
5
3

.
1
2

.
3
9

.
2
3

.
2
3

.
1
4

.
1
3

.
3
6

-
.
0
1

.
3
7

-
.
0
9

.
0
9

.
0
4

.
2
9

-
.
0
2

.
1
1

-
.
3
5

-
.
1
6

-
.
2
8

-
.
0
1

-
.
1
8

-
.
1
3

-
.
1
4

-
.
1
3

-
.
0
8

-
.
2
5

-
.
0
1

-
.
2
8

.
0
2

-
.
0
7

.
0
8

-
.
1
1

.
0
1

-
.
0
5

3
.
2
8

-
.
1
6

.
3
6

.
0
9

.
2
7

.
1
5

.
2
4

.
1
5

.
1
1

.
2
7

.
0
2

.
2
3

.
0
7

.
0
5

.
0
7

.
2
0

-
.
0
6

.
0
5

4
.
5
3

-
.
2
8

.
3
6

.
0
4

.
5
0

.
2
7

.
3
6

.
2
7

.
3
5

.
5
3

-
.
0
2

.
5
0

-
,
0
5

:
3
1

-
,
0
4

.
4
8

-
.
0
7

.
0
9

5
.
1
2

-
.
0
1

.
0
9

.
0
4

-
.
0
2

.
0
9

.
0
2

.
0
2

-
.
0
2

.
0
9

-
.
0
0

.
1
2

-
.
0
9

.
0
3

.
n
o

.
0
5

.
0
6

.
3
1

6
.
3
9

-
.
1
8

.
2
7

.
5
0

-
.
0
2

.
1
9

.
3
7

.
2
4

.
2
2

.
3
3

.
0
7

.
3
0

.
0
2

.
1
3

.
0
0

.
3
5

-
.
0
4

.
^
0

7
.
2
3

-
.
1
3

.
.
1
5

.
2
7

.
0
9

.
1
9

.
1
3

.
1
3

.
0
7

.
1
5

-
.
0
1

.
2
5

-
.
0
4

.
1
8

-
.
0
4

.
1
3

.
0
6

.
0
3

8
.
2
3

-
.
1
4

.
2
4

.
3
6

.
0
2

.
3
7

.
1
3

.
2
8

.
1
7

.
2
7

.
0
5

.
2
6

.
0
2

.
0
9

.
0
0

.
3
2

-
.
0
8

-
.
0
4

9
.
1
4

-
.
1
3

.
1
5

.
2
7

.
0
2
.

.
2
4

.
1
3

.
2
8

.
1
4

.
2
3

-
.
0
2

.
1
8

.
0
2

.
1
1

-
.
0
3

.
2
2

-
.
0
4

-
.
0
6

1
0

.
1
3

-
.
0
8

.
1
1

.
3
5

-
.
0
2

.
2
2

.
0
7

.
1
7

-
.
1
4

.
3
8

-
.
0
3

.
1
8

-
.
0
4

.
1
5

-
.
0
2

.
2
1

-
.
1
1

.
0
6

1
1

.
3
6

.
 
3
f
9
'

.
2
7

.
5
3

.
0
9

.
3
3

.
1
5

.
2
7

.
2
3

.
3
8

-
.
D
7

.
3
7

.
1
6

-
.
0
0

.
2
8

-
.
0
8

.
0
5

1
2

-
.
0
1

-
.
0
1

.
0
2

-
.
0
2

.
0
,
0

.
0
7

-
.
0
1

.
0
5

-
.
0
2

-
.
0
3

-
.
0
7

-
.
0
5

.
1
0

.
0
2

.
0
4

.
0
3

-
.
0
6

-
.
0
1

1
3

.
3
7

-
.
2
8

.
2
3

.
5
0

.
1
2

.
3
0

.
2
5

.
2
6

.
1
8

.
1
8

.
3
7

-
.
0
5

\
 
-
.
0
8

.
1
7

-
.
0
4

.
2
5

.
0
1

.
0
5

1
4

-
.
0
9

.
0
2

.
0
7

-
.
0
5

-
.
0
9

.
0
2

-
.
0
4

.
0
2

.
0
2

-
.
0
4

-
.
0
5

.
1
0

-
.
0
8

.
-
.
0
4

-
.
0
2

.
0
2

-
.
0
2

-
.
0
2

1
5

.
0
9

-
.
0
7

.
0
5

.
0
3

.
1
3

.
1
8

.
0
9

.
1
1

.
1
5

,
.
1
6

.
0
2

.
1
7

-
.
0
4

-
.
0
8

.
1
6

-
.
8
5

.
0
4

1
6

.
0
4

.
0
8
.

.
0
7

-
.
0
4

.
0
0

.
0
0

-
.
0
4

.
0
0

-
.
0
3

-
.
0
2

-
.
0
0

.
0
4

-
.
0
4

-
.
0
2

-
.
0
8

.
0
5

-
.
0
1

.
0
1

1
7

.
2
9

-
.
1
1

.
2
0

.
4
8

.
0
5

.
3
5

.
1
3

.
3
2

.
2
2

.
2
1

.
2
8

.
0
3

.
2
5

.
0
2

.
1
6

.
0
5

-
.
0
6

.
0
7

1
8

-
.
0
2

:
0
1

-
.
0
6

-
.
0
7

.
0
6

-
.
0
4

.
0
6

-
.
0
8

-
.
0
4

-
.
1
1

-
.
0
8

-
.
0
6

.
0
1

-
.
0
2

-
.
0
5

-
.
0
1

-
.
0
6

.
0
2

1
9

.
1
1

-
.
0
5

.
0
5

.
0
9

.
3
1

.
0
0

.
0
3

-
.
0
4

-
.
0
6

.
0
6

.
0
5

-
.
0
1

.
0
5

-
.
0
2

.
0
4

.
0
1

.
0
7

.
0
2

O
lt



T
a
b
l
e
 
B
-
6
 
(
C
o
n
t
i
n
u
e
d
)

C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
Y
e
a
r
 
2
 
M
e
a
s
u
r
e
s
 
U
s
i
n
g
 
t
h
e
 
L
o
n
g
i
t
u
d
i
n
a
l
 
S
a
m
p
l
e

2
0

2
1

2
2

.
 
2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

1
.
0
1

-
.
0
7

.
2
8

-
.
3
9

.
1
5

-
.
4
0

.
1
2

.
0
6

.
0
7

.
2
9

-
.
1
3

.
1
9

.
3
8

.
5
3

!
1
4

-
.
0
6

.
2
7

.
2
9

2
.
0
3

.
1
2

-
.
2
6

.
1
5

-
.
0
6

.
2
2

-
.
1
6

-
.
0
1

.
0
3

-
.
1
3

.
1
0

-
.
1
3

-
.
2
5

-
.
2
6

-
.
0
5

.
0
4

-
.
1
4

-
.
2
0

r
o

3
.
0
1

-
.
0
8

.
1
5

-
.
1
9

.
1
5

-
.
2
5

.
d
8

.
0
6

.
0
6

.
i
7

.
0
2

.
1
3

.
3
4

.
3
4

'
.
1
2

-
.
0
7

.
2
1

.
2
4

4
-
.
0
2

-
.
1
8

.
4
3

-
.
5
2

.
1
4

-
 
5
4

.
0
6

.
1
3

.
1
1

.
3
6

-
.
1
2

.
2
6

.
5
2

.
6
6

.
4
.
1

-
.
1
3

.
3
6

.
5
2

5
.
.
2
6

.
0
5

.
0
5

-
.
0
8

.
1
0

-
.
0
3

-
=
.
0
7

-
.
0
7

.
0
6

.
0
6

-
.
0
3

.
0
3

.
1
1

.
1
3

.
0
5

-
.
0
4

'
-
.
0
1

.
0
9

6
-
.
0
2

-
.
2
0

.
2
7

-
.
4
6

.
1
0

-
.
4
0

.
0
6

.
0
1

.
1
6

.
3
5

.
1
8

.
3
2

.
4
2

.
2
0

.
0
2

.
3
1

.
2
8

7
.
.
0
6

.
0
3

.
1
7

-
.
3
0

0
3

-
.
1
8

.
0
1

.
0
6

.
1
4

.
0
5

-
.
0
7

.
0
5

.
1
7

.
2
9

.
0
2

-
.
0
5

.
1
1

.
1
0

-
.
0
9

-
.
1
7

.
2
1

-
.
3
5

.
0
7

-
.
3
0

.
0
4

.
J
2

.
0
5

.
3
2

-
.
0
6

.
1
4

.
2
7

.
3
2

.
0
9

.
0
2

.
2
6

.
2
3

9
.
-
.
1
1

-
.
1
0

.
2
2

-
.
3
0

.
0
5

-
.
2
4

.
0
5

.
1
4

-
.
0
2

.
1
6

.
0
2

.
1
8

.
2
0

.
2
3

.
1
0

-
.
0
5

.
2
4
.

.
1
4

,
i
b

-
.
1
1

-
.
1
4

:
2
2

-
.
2
3

.
0
1

-
.
2
8

.
0
1

.
.
0
6

.
0
6

.
1
6

-
.
0
3

.
1
7

.
2
6

.
2
5

.
0
5

.
0
1

.
2
4

.
2
5

1
1

.
0
3

-
.
1
7

.
3
6

-
.
3
0

.
0
6

-
.
3
5

.
0
8

.
1
4

.
0
6

.
2
9

-
.
1
2

.
2
2

.
4
1

.
4
4

.
1
2

-
.
0
5

.
2
5

.
3
8

1
2

.
0
3

-
.
0
4

.
0
3

-
.
0
1

-
.
0
4

-
.
0
5

-
.
0
6

-
.
0
2

.
0
3

.
0
6

-
.
0
1

.
0
3

-
.
0
3

-
.
0
1

.
0
2

.
0
3

.
0
2

.
0
1

1
3

.
0
5

-
.
0
7

.
2
3

-
.
3
5

.
0
9

-
.
3
3

.
1
2

.
0
4

.
1
1

.
2
7

-
-
.
1
0

.
1
5

.
3
1

.
4
4

.
1
4

-
.
0
2

.
1
9

.
2
4

1
4

-
.
0
6

-
.
0
8

.
0
6

.
0
5

.
0
9

.
0
1

-
.
0
0

-
.
0
3

-
.
0
1

-
.
0
3

.
2
0

-
.
0
2

-
.
0
1
1

-
.
0
8

.
0
3

-
.
0
4

.
0
5

.
0
2

1

1
5

-
.
0
5

-
.
0
6

.
1
7

-
.
2
4

.
0
2

-
.
2
0

.
0
9

.
0
1

.
0
8

.
1
2

.
0
3

.
1
7

.
1
2

.
2
4

-
.
0
2

-
.
1
2

.
1
3

.
1
9

1
6

.
0
0

-
.
0
1

-
.
0
1

-
.
0
0

-
.
0
1

-
.
0
3

.
0
2

-
.
0
1

-
.
0
5

-
.
0
4

.
0
0

-
.
0
3

-
.
0
1

-
.
0
0

.
0
5

.
0
3

-
.
0
3

-
.
0
2

1
7

.
0
1

-
.
0
9

.
2
7

-
.
3
6

.
1
8

-
.
4
2

.
0
1

.
0
3

.
f
a

.
3
1

-
.
1
2

.
1
3

.
3
2
'

.
3
7

.
1
0

-
.
0
1

.
2
8

.
3
7

1
8

.
1
1

-
.
1
9

-
.
0
3

.
0
6

.
0
8

.
0
.
6

.
0
0

.
0
4

.
1
1
1
1
'
 
-
.
1
0

.
0
4

.
0
4

-
.
0
7

-
.
0
2

.
.
0
2

.
0
5

-
.
1
3

-
.
1
2

1
9

.
2
8

.
0
5

.
0
5

-
.
0
2

.
0
9

-
.
0
3
,

-
.
0
6

-
.
0
5

.
0
7

.
0
4

-
.
0
6

.
0
2

.
1
2

.
1
2

-
.
0
4
.

-
.
0
4

-
.
0
7

.
0
7



s,

1
2

3

2
0

.
0
1
.

.
0
3

.
0
1

2
1

-
.
0
7

.
1
2

-
.
0
8

2
2

.
2
8

-
.
2
6

.
1
5

2
3

-
.
3
9

.
1
5

-
.
1
9

2
4

.
1
5

-
.
0
6

.
1
5

2
5

-
.
4
0

"
.
2
2

-
.
2
5

2
6

.
1
2

-
.
1
6

.
0
8

2
7

.
0
6

-
.
0
1

.
0
6

2
8

.
0
7

-
.
0
3

.
0
6

2
9

.
2
9

-
.
1
3

.
1
7

3
0

.
 
-
.
1
3

.
1
0

.
0
2

3
1

.
1
9

-
.
1
3

.
1
3

3
2

.
3
8
 
"
.
-
.
2
5

.
3
4

-
.
2
6

.
3
4

'
-
.
0
5

.
1
2

.
0
4

-
.
0
7

3
6

.
2
7

-
.
1
4

.
2
1

3
7

.
2
9

-
.
2
0

.
2
4

3
3

%
5
3

3
4

.
1
4

3
5

-
.
0
6

4

C
o
r
r
e
l
a
t
i
o
n
s

5
6

7

T
a
b
l
e
 
B
-
6
 
(
C
o
n
t
i
n
u
e
d
)

A
m
o
n
g
 
Y
e
a
r
 
2
 
M
e
a
s
u
r
e
s
 
U
s
i
n
g
 
t
h
e
L
o
n
g
i
t
u
d
i
n
a
l
 
S
a
m
p
l
e

/
8

9
1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

-
.
0
2

.
2
6

-
.
0
2

.
0
6

-
.
0
9

-
.
1
1

-
.
1
1

.
0
3

.
0
3

.
6
5

-
.
0
6

-
.
0
5

.
0
0

.
0
1

.
1
1

.
2
8

-
.
1
8

.
0
5

-
.
2
0

.
0
3

-
.
1
7

-
.
1
0

-
.
1
4

-
.
1
7

-
.
0
4

-
.
0
7

2
.
0
8

-
.
0
6

-
.
0
1

-
.
0
9

-
.
1
9

.
0
5

.
4
3

.
0
5

.
2
7

.
1
7

.
2
1

.
2
2

.
2
2

.
3
6

.
0
3

.
2
3

.
0
6

.
1
7

-
.
0
1

.
2
7

-
.
0
3

.
0
5

-
.
5
2

-
.
0
8

-
.
4
6

-
.
3
0

-
.
3
5

-
.
3
0

-
.
2
3

-
.
3
0

-
.
0
1

-
.
3
5

.
0
5

-
.
2
4

-
.
0
0

-
.
3
6

.
0
6

-
.
0
2

.
1
4

.
1
0

.
1
0

.
0
3

.
0
7

.
0
5

.
0
1

.
0
6

-
.
0
4

.
0
9

:
0
9

x
.
0
2

-
r
.
6
1

.
1
8

.
0
8

.
0
9

-
.
5
4

-
.
0
3

-
.
4
0

-
.
1
8

-
.
3
0

-
.
2
4

-
.
2
8

-
.
3
5

-
.
0
5

-
.
3
3

.
0
1

-
.
2
0

-
.
0
3

-
-
4
2

.
0
6

-
.
0
3

.
0
6

-
.
0
7

.
0
6
-

.
0
1

.
0
4

.
0
5

.
0
1
.

,
0
8

-
.
0
6

.
1
2

-
.
0
0

.
0
9

.
'
.
0
2

.
0
1

.
0
0

-
.
0
6

.
1
3

-
.
0
7

.
0
1

.
0
6

.
0
2

.
1
4

.
0
6

.
1
4

-
.
0
2

.
b
4

-
.
0
3

.
0
1

-
.
0
1

.
0
3

.
0
4

-
.
0
5

.
1
1

.
0
6

.
1
0

.
1
4

.
0
5

-
.
0
2

.
0
6

.
0
6

.
0
3

.
1
1

-
.
6
1

.
0
8

-
.
0
5

.
0
2

.
0
3

.
0
7

.
3
6

.
0
6

.
3
5

.
0
5

.
3
2

.
1
6

.
1
6

.
2
9

.
0
6

.
2
7

.
1
2

-
.
0
4

.
3
1

-
.
1
0

.
0
4

-
.
1
2

-
.
0
3

-
.
1
2

-
.
0
7

-
.
0
6

.
0
2

-
.
0
3

-
.
1
2

-
.
0
1
'

-
.
1
0

.
2
0

.
.
0
3

.
0
0

-
.
)
2

.
0
4

-
.
0
6

.
2
6

.
0
3

.
1
8

.
0
5

.
1
4

.
1
8

.
1
7

'
.
2
2

.
0
3

.
1
5

-
.
0
2

.
1
7

-
.
0
3

.
1
3

.
0
4

.
0
2

.
5
2

.
1
1

.
3
2

.
1
7

.
2
7

.
2
0

.
2
6

.
4
1

-
.
0
3

.
3
1

-
.
0
1

.
1
2

-
.
0
1

.
3
2

-
.
0
7

.
1
2

.
6
6

.
1
3

.
4
2

.
2
9

.
3
2

.
2
3

.
2
5

'
.
4
4

-
.
0
1

.
4
4

-
.
0
8

.
2
4

-
.
0
0

.
3
7

-
.
0
2

.
1
2

.
2
1

.
0
5

.
2
0

.
0
2

.
0
9

.
1
0

,
.
0
5

.
1
2

.
0
2

_
.
1
4

:
0
3

-
.
0
2

.
0
5

.
1
0

.
0
2

-
.
0
4

-
.
1
3

-
.
0
4

.
0
2

-
.
0
5

-
.
0
2

-
.
0
5

.
0
1

-
.
0
5

.
0
3

-
.
0
2

-
.
0
4

-
.
1
2

.
0
3

-
.
0
1

.
0
5

-
.
0
4

.
3
1

.
1
1

.
2
6

.
2
4

.
2
4

.
2
5

.
0
2

.
1
9

0
5

.
1
3

-
.
0
3

'
.
2
8

-
.
1
3

-
.
0
7

.
5
2

.
0
9

.
2
8

.
1
0

.
2
3

.
1
4

.
2
5

.
3
8

.
0
1

.
2
4

.
0
2

.
1
9

-
.
0
2

.
3
7

-
.
1
2

.
0
7



2
0

2
1

2
2 2
3

2
4

2
5

2
6

2
7 2
8

2
9 3
0

3
1
-

3
2

3
3

'
3
4 3
5

3
6

3
7

T
a
b
l
e
 
B
-
6
 
(
C
o
n
t
i
n
u
e
d
)

C
o
r
r
e
l
a
t
i
o
n
s
 
A
m
o
n
g
 
Y
e
a
r
 
2
.
1
*
a
s
u
r
e
s
 
U
s
i
n
g
 
t
h
e
 
L
o
n
g
i
t
u
d
i
n
a
l
 
S
a
m
p
l
e

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

.
1
4

-
.
0
2

.
0
4

.
1
0

.
0
3

-
.
0
8

-
.
1
0

.
0
6

-
.
0
2

-
.
0
1

.
0
1

.
0
2

.
0
4

7
.
0
6

-
.
0
2

-
.
1
0

.
0
3

.
1
4

-
.
1
4

.
1
2

-
.
0
0

.
1
1

-
.
0
0

-
.
0
8

-
.
0
0

-
.
1
5

-
.
0
2

-
.
1
3

-
.
1
1

-
.
1
0

-
.
0
9

F
.
0
5

-
.
1
3

-
.
1
0

-
.
0
2

-
,
1
4

-
.
3
0

.
0
7

-
.
2
8

.
0
5

.
0
8

.
0
7

.
2
2

.
0
2

.
1
7

.
2
7

.
3
3

.
0
9

-
.
0
3

.
2
8

.
2
8
'

.
0
4

:
1
2

-
.
3
0

-
.
0
6

.
5
0

-
.
0
5

-
.
0
7

-
.
1
6

-
.
3
8

.
1
7

-
.
1
9

-
.
3
2
'

-
.
4
6

-
.
1
3

.
0
7

-
.
3
1

-
.
2
6

.
1
0

-
.
0
0

.
0
7

-
.
0
6

-
.
2
7

.
0
6

.
0
1

.
0
6

.
0
9

.
0
7

:
0
5

.
1
4

.
1
6

.
0
7

.
-
.
0
0

.
0
3

.
0
8

.
0
3

.
1
1

-
.
2
8

.
5
0

-
.
2
7

-
.
0
5

-
.
0
7

1
-
.
1
1

-
.
3
0

.
0
9

-
.
1
8

-
.
4
1

-
.
5
0

-
.
1
3

.
0
9

-
.
2
9

-
.
3
7

-
.
0
8

-
.
0
0

.
0
5

-
.
0
5

.
0
6

-
.
0
5

'

.
0
4

-
.
0
8

-
.
0
0

.
0
2
'

.
1
1
'

'
.
0
8

.
0
6

.
0
4

-
.
0
4

,
0
7

.
0
4

-
.
1
0

-
.
0
8

.
0
8

-
.
0
7

.
0
1

-
'
.
0
7

.
0
4

.
1
0

.
0
6

-
.
0
4

.
0
8

.
0
8

.
1
4

-
.
0
2

-
.
0
5

.
0
2

.
0
5

.
0
6

-
.
0
0

.
0
7

-
.
1
6

.
0
6

-
.
1
1

-
.
0
8

.
1
0

.
0
9

-
.
0
8

.
0
3

.
0
8

.
1
5

.
0
6

.
0
6

.
0
2

.
0
7

-
.
0
2

-
.
1
5

.
2
2

-
.
3
8

.
0
9

-
.
3
0

-
.
0
0

.
0
9

-
.
1
9

.
1
5

.
2
6

.
2
9

.
1
3

-
.
0
1

.
2
1

.
2
4

-
.
0
1

-
.
0
2

.

.
0
2

.
1
7

.
0
7

.
0
9

.
0
2

-
.
0
4

-
.
0
8

-
.
1
9

-
.
0
1

-
.
0
6

-
.
0
9

-
.
0
0

-
.
0
1

-
.
0
5

-
.
1
0

.
0
1

-
.
1
3

.
1
T

-
.
1
9

'
.
0
5

-
.
1
8

.
1
1

.
0
8

.
0
3

.
1
5

-
.
0
1

.
0
6

.
2
6

.
0
8

.
0
1

.
1
2

.
1
9

.
0
2

-
.
1
1

.
2
7

-
.
3
2

.
1
4

-
.
4
1

,
.
0
8

.
0
8

.
0
8

.
2
6

-
.
0
6

.
0
6

.
4
7

.
1
9

-
.
0
8

.
2
9

.
3
7

.
0
4

-
.
1
0

.
3
3

-
.
4
6

.
1
6

-
.
5
0
_
.
0
6

.
1
4

.
1
5

.
2
9

-
.
0
9

4
.
2
6

.
4
7

.
2
2

-
.
0
6

.
2
6

.
4
0

.
0
6

-
.
0
9

.
0
9

-
.
1
3

.
0
7

-
.
1
3

.
0
4

-
.
0
2

.
0
6

.
1
3

-
.
0
0

.
0
8

.
1
9

.
2
2

.
2
0

.
0
5

.
1
3

-
.
0
2

-
.
0
5

-
.
0
3

.
0
7

-
.
0
0

.
0
9

-
.
0
4

-
.
0
5

.
0
6

-
.
0
1

-
.
0
1

.
0
1

-
.
0
8

-
.
0
6

.
2
0

-
.
0
3

-
.
1
0

-
.
1
0

-
.
1
3

.
2
8

-
.
3
1

.
0
3

-
.
2
9

.
0
7

.
0
2

.
0
2

.
2
1

-
.
0
5

.
1
2

.
2
9

.
2
6

.
0
5

-
.
0
3

.
2
6

.
0
3

-
.
1
0

.
2
8

-
.
2
6

.
0
8

-
.
3
7

.
0
4

.
0
5

.
0
7

.
2
4

-
.
1
0

.
1
9

.
3
7

.
4
0

.
1
3

-
.
1
0

.
2
6



Referenck-s

Birch, H. G., & Lefford A. Intersensory development in children. Monographs
of the Society_fajtesearch in Child Development, 196i, 28 (Serial No. 89).

Birch, H. G., & Lefford A. Visual differentiation, intersensory integration,
' and voluntary motor control. epJelcxiMonoiahsoftts. Research in

Child Development, 1967, 32 (2, Serial No. 110).

Cliff, N. Orthogonal rotation to congruence. Psychometrika, 1966, 31,
33-42.

Dwyer,40. S. The determination of the factor loadings of a given test from
the knowp factor loadings of other tests. Psythometrika, 1937, 2, 173-178.

Educational Testing Service. Disachihntaged children and their first school
experiences: Theoretical considerations and measurement strategies.
Princeton, N.J.: ETS, December 3168, PR- 68 -4,. Prepared under OEO
Contract 4206 and OEO Grant CG -8256.

Educational Testing 'Service. isadvantaged children and their first school
experiences: From theory o operations. Princeton, N.J.: ETS,

August 1969, PR-69-12 (2 Vcls.). Prepared under Grant H-8,36,
Department of Health, Educ tion, and Welfare.

Educational Testing Service. )isadvantaged children and their first school
experiences: The sampler operations in the Head Start year. Princeton,
N.J.: ET5, February 1970, PR-70-2. Prepared under Grant H-8256,
Department of Health, Education, and Welfare.

Educational Testing Service. Disadvantaged children and their first school
experiences: Preliminary description of the initial sample prior to
school enrollment. Princeton, N.J.: ETS, August 1970, PR-70-20
(2 Vols.). Prepared under Grant CG-8256, Department of Health, Educations,
and Welfare.

Educational Testing Service. Disadvantaged children and their first school
experiences:' Preliminary description of the initial sample prior to
school enrollment. Princeton, N.J.: ETS, July 1971, Summary Report.
Prepared under Grant:CC-8256, Department of Health, Education, and Welfare.

Emmerich, W. DisadvAntaged children and their first school experiences:
Strrture and development of personal-social behaviors in preschool
settings. Princeton, N.J.: Educational Testing Service, 1971, PR-71-20.
Prepared under Grant H-8256, Department of Health, Education, and Welfare.

Eska, B., & Black, K. N. Conceptual tempo in young children. Child
Development, 1971, 42, 505-516.

-101-



-102-

Hendrickaon, J. K., & White, P. 0. Promax: A quick method for rotation to

oblique simple structure. British Journal of Statisti al Psychology,

1964, 17,.65-70.

Kaiser, H F. The varimnx method of factor analysis. Unpublished doctoral
dissertation, University of California, 1956.

Lewis, M. Individual diffeiences in the measurement of cognitive development.
In J. IFIllmuth (Ed.), Exceptional infant, Vol. 2. New York: Brunner/

Hazel, Inc., 1971, 172-211.

Lewis, M., Goldberg, S., &,Campbell, H. A developmental study of learning

within the first three years of life: Response decrement to a redundant

signil. the Society for Research in 'Development,

1970, 34 (9, Serial No. 433).

McCall, R. B., Hogarty, P. S., & Huriburt, N. Transitions in infant sensori-

motor development land the prediCtiop of childhood IQ. American Psychologist,

1972, 27, 728-748.

Messer, S. Reflection-impulsivity: Stability and school failure. Journal
of Educationally, 1970, 61, 487-490:

Piaget, J. The child's conception of number's. New York: Humanities, 1951.

Settler, J. M., & Theye, F. Procedural, situational, and ?nterpelsonal

variables in individual intelligence testing. Psychological Bulletin,

68, 347-360.

Shipman, V. C. Disadvaptaged
Structure and devel§pment
school\entry. Princeton,

PR-71 -19. Prepared under

and Welfare.

children and their first school experiences:
of cognitive competencies and syles prior to
N.J.: Educational Testing Service, 1971,
Grant H-8256, Department of Health, Education;

Shipman& V. C. Disadvantaged children and their first school experiences:
Demugraphic indexes of socioeconomic status and maternal 'behaviors and

attitudes. Princeton, N.J.: Educational Testing Service, 1972,

PR-72-13. Prepared under Grant H-8256, Department of Health, Education,

and Welfare. (a)

Shipman, V. C. Disadvantaged children and their first school experiences:

Technical report series. Princeton, N.J.: Educational Testing Service,

1972, PR-72-27. Prepared under Grant H-8256, Department of Health,

Education, and Welfare. (b)

Tucker, L. R. A method for synthesis of factor analysis studies. Personnel

Research Section Report, No. 984, Washington, D.C.: Department of.

Army, 1951.



-103-

Tucker, L. R. Relations of factor score estimates to their use.

Psychonetrlka, 1971, 3h, 427-436.

Vygotsky, L. S. 'Thought and latiguaz:. (Ed. and translated by E. Hanfmanr

and G. Vakar.) Cambridge, Mass,: M.1.T. Press, 1962.


