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v+ . Introduction
. g . .. _ .

3 .
: - \ .
The developrient of control over one's own behavior has been a topic

,r of cedfral fntereag to research on cognitive abilities in the young child. N '
'y
’ white (1965) llsteddgvef'26~d1fferent phenomena showingwmore or less P

4’ .
abrupt transitions in behavior during the age &ange.S to 7, and offered

an explanaticn linking these changes to a developing gbility to withhold

- i '

initially available responses long epouéh to permit a conceptually—based;;

-
(. . . - : ¢

, more contingent response t% be formulated Flavell and his eollaborators o
o . i e

‘(e g Corsinx, Plck b Flavell - 1968; Moely, Olson,. Halwes, & Flavell

& .

1969) have shown in examinations of children s learning and emory that ) /(—f“ -

M . -

in many cases age«dlfferences derive not from cognitive (e.g., mediational).
. . . * . -

[od <

deficiencieg in the younger child, but from his lack of knowledge of

o
[y

appropriate strategies*with which to approach a task. 'Young'children can

v

. 4}7\
be made to perform more like older ones by fdrciné;upon them theitask

approach spontaneously used.by older ones; thus, the oldec child's supe- \ , !

N N ; - \‘3
R T Sy s : (13 e . (
riority can be described in terms of greater ability to direct -his tagk+> .

relevant behavior accordirg to an efficienct stratfegy. ¥rom another’

perspective, Luria (1960) and more recently a number of American investi-

.’
[y

gators (e.g., "Wozuiak, 1973) have been concerned with the.development over
. v

.

RSy

age ob the ability to %se one's own verbalizations in regulating one's -
behavior. As a final example, .the Piagetian prdgfession of.develppmental

periods may be conceptualized as movemént. from, initially, the development’

of ¢ bilities in responding to the perceptualiy present world, toward‘both

t .

-

, the ability to deal wi%th an immediate situation without overt respopﬁe,'and o
‘the ability to“deal -with possible,‘rather than present, reality; i.e.,

toward behavior which is not constrained by immediate situatiomal variables,
® i . . . ‘

v . r
*1- =




4

R :.2_ . , E S
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v

A similar émphasis may also bg found within the realm.of.pegsonality

.

’development., In psychoanalytic deyelopmental-theory, the transition fromf

"primar§ process" to "secondary processf thinking is driven by the need

‘ - ) Fl v - ;’
to delay behavior leading to’ immediate rewards, in favor of more appro- ' ) P :
¢ . - ‘

priate later rewards. More g%nerally, much of develornent ia‘concept-

. . 7 B * [y

ualized as the formation bf_defense mechanisms, or in neognalytic theory

%

of ."cognitiver control" mechanisms, whigh are structurés providing the

individual with ‘means to be lessiimmediately responsive to situatienal

_ presses and more controlled by his own plans and desires.

r d » N , .
jor question for the development of self-regulatory abilities * -
N i ’ 1 ] }Q:". . o
concerus the degree to whieP'these abilities “ere to form a dimension of

individual differences. On the one kand, it-is posgible,that alternatdive

measures of.self-regu]ation will correlate signififantly with one another,

allowing the description of aniindividual in termg of his level on a single

dimension of self-regulatior. On the cther it may-be that, while most

{
3 ' .

individuals'follpw a course of increasing levels of control in general,

different measures are only minimally related to one’another at any ' o

. . ~

/ . .

given age--so that, rather than a single dimension of self-regulation, .
‘e . »° . ¢ . .

several dimensions are needed to describe the individual's standing at

an; ore pcint in time. -
L:Y ) . -*‘ ’ . L4

The present report is concerned with the development of .self-regulatory
abilities during the ifeschooi,years. Its inteut is to descxibe these

behav1ors in terms of” levels, interrelations with onepanother, and relations Y

with ocher measures of cognitive functioning., It is aimed a discovering,

o L4

given the behavio;s measured, whether there is cofwvergent and discrimifant h

. ‘a

valf@;ty for the ex1stence of one or more dimensiohs of self- -regulatory

oA -




] - b i '
- examination of this areas First the age range examinéﬁ extends from
. . !

- b ’ ) - . \‘
‘ -
s
- -
. -
. ; : » ~_ .
» - t - ,
. .
t . . -
. 1 e

|

tehaviors 5uring this period. In’several respects, it is'a preliminary

Y Y
.

approxzmately 3 1/2 yedrs of age to 6 1/2 years. It i~ enttrel”ﬁossible

that changeq in both the dimensional;ty and the 1mplicatipns d% these

Al

abilitles continue to ocour a@ter this period A later report will con-.

tinue the examination of this domain’ into thg_gaff;\eleméntary-school years,

and will permlt further study of p0331b1e changes as;oci%ked with develop~ ,

-~ -

mental level and experlmental diversity. Second examination is limited to

-
-

several heasures that previously have served to repfésent the self-
[ 2 v .
regulatory domain in the resear"h literature, alon§ with representative -

’ -~
1

cognitive measures which may hel, in 1nterpreting nese behaviors. A 1ater

report dealing more complexly with se;f—regulatory behaviors and examining
& - ¢ )
their relations to a bﬂoader set of cognitive and noncognitive measures .may -

-

\ .
add to the understanding of the meaning and implications of these behaviors.

- - -

]
. %
self—rggulatory meaSure$ employed, but rather the sample itself and the

PR ” : - )
circumstances of administrat on. The sample is longitudinalt/permitting

"conclusions about developmental changes which are unconfounded by sample

. . ‘
- M £ . *
differences across age. For the present age range, such differences 'can

» N ’
.

be ‘more serions than they are in studies with older populations, when.
. - . A
essentially all children of a given age will be in school, because of

. M ’ v

‘biases in which children are likely to be available for testing in any

o . . ]
. . . ’
preschool yeatr. 1In a.ditipn, the sample covers avbroéﬁgr range of socio-

economic level and preschool educational experience than is to be found *_

in most stydies. While.it was drawn in* such a way as to insure that a

0 - N

. . ¢ ) A~

The. unique contribution of the present study concerns not the spﬁcific,
P -

-~

L]

-
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3

) large proportion of the children would: be economically disadvantaged
. - N

. : atl’ children within a given School distriet were includ}?;in the testing

once the district itself was selec,coa " The result (is a‘sample in which'

A

» gt

approximately ,i3% of the children had mothers with some’ edyggtion beyond .

. v

] .8 high school and so‘might reasonably be classified,as 'middle clags.” -,
4 . ‘ "\ .
. Likewise, whi&e selection was intended to assure that a large proporsi\: B
. . L] .’
F ) oﬁ the childrén would attend Head Start programs, in the present sample

497% of the cbildren atte ded Head Start, 21% attended other preschool

F R programs, and 30% attended no n:ggram. ' )
The sanple is also-large enough to permit detailed'examination not

Al .
-

only of main effects. and wéan levels, but. also of cormelations and inter-

~
. . . -

actions. For eiamnle, possible correlational'differences associated jointly.

t %o .
1 R . . A N

- . '\
with sex and socioeéonomic tatus are considered. By contrast, the

< N\

J .
1arge majority of studies in this area hav jorked with groups too small

- ” . - -
-

. - %
to allow more than at most & dichofomization according to a singie demo-
- . graphic variable, usually sex. . d -

. These measures’wete.collected'as'part of a large battery of cognitive

..

tests, thus permitting eventual exanination of the implications of self-

regu%:?ory behaviors over a broad range of differential ability measures.- 't

! -

Beyond this there will also be .the opportunity in subsequent reports to

examine relations of self-regulation to more detailed information on the '\ii

. .
, »

“child's home environment. on his personal-social behaviors in the preschool,

A Y

and on a variety of clﬁggroom behaviors, . -

¥ .

The following section provides a description of_the measures to he

’

. -3
H ' .

3 " examined and the rationale for their inclusion. The tasks are characterized

(4

rather than beipg presented in detail. For a thorough description of these

~.
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Y

s Similarly,

N

. b4 - N - . .
. . i
. ) . . N L.
. - < N . < ~
- - N - S~
- . - X
. -5- .- K
N . " . : - -
- . . . .
. e o v . ,
* 'tasks, the réader is ‘refetred to technical reports covering thesfiwst *

, ’ ) > ) ' .

two yea¥s of data coliection in the larger study (Shipman,1972c).
. . .- A
,~Differences,in thé?taéks as giv

en in the third year of the study and

comparisons of the present results with work by’ other. investigators will

.
~ -

~utroducé.d in the text as aJ;ropria;e. h . ) -7

-

1
‘

the subsequept‘sample description ard cutline of data

%t ‘ -~

csllection procedures will be limited to summary informatidn. Detailed
° 4

.
-

p1esencations for the first two years of data collection can be found in

» .;

Shipman (1972b;, Chapters 2 and 3) and in briefer form in ﬁeiasner and

. .4\#. .
Shipmah 1973). - . S

b

;The final two sections of the present report involve a’déscriptibe
G* » }

,presentation of-results andia discusdion "which will focug.on .the major .

L4

- pofnts:of importaogf in- the present data and, in that context, on the
[ d

v

en’ presented by

rd

relations of the! present findings to results which have be

.

other investfgators‘

-
-
-

o e s & e A g a2

e b e damha e

dertar s AL
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R /' . - . Mgasures and Rationale
;: -/ i . » Tt ) ) ) * . 3
° Two cognitively-based measures of self-regulatory behavior provide

S

the focus for this inVestigaxion. Gne of these, the Matching Familiar
Figures Test (MFF), is a matching-to-sample task in which the child must

indicate on each trial which of several forms, all but one differing in

some small detail from a standard,_ is identical to that standard. Kagan

v

has shewn that on this task some individuals typically have long reéponse

latencies and low error rates, while others have short latencies and high

b . error rates. The former are described as 'reflective;"

the latter as
"impulsive" (Xagan, Rosman, Day, Alberty & Phillips, 1964). These
stylistic preferences are trelevant tu the self-regalstory domain in tha;'
*’ the reflective ind;;idual is assumed to be using his lionger delay ;eriod
for more thorough processing of the infofmagion availabie t; him; ‘that {is,
ﬁe is choosing to withhold his resq;nse up to éhe peint at ;hich he will ke
ablé to respond with high accuracy. It is crucial to this inierpretaxion
that latencies and errors show the negative relation whick Kagan and others
have found. Latencies uncorreldated with quality of ger{ormance presumabli
would not re;resent such self-directed chcice as to the necessary time for
adequate information pﬁpcéssng, bug a simpler and less'cognitively-relevant
response tempo.v A : ‘
The second, self-regulatory measure is the Motor Inhibition Test (MIT)
. (Maccoby, Dowley, Hagen, & Degermau, 1965}. Here the child 1s given sev??él
simple motor Aacts to.perform. After practic{ng each act,‘he is ﬁnéttucted
to\perf;rm it as slowly as possible. ‘

The longer the time taken on “'slow"

, adninistration trials, the greater the child's ability to modulate his

response. -

Y
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often been used with young thildren, and so their use fdc

R . .
"of the present results with those of other investf%ato

f -fesponse; phué; hiS'latehc%es~represeﬁt his own dec

+ proceed with the task, and allow him to demonstrate a preference for fast*

-7- , . ,

- , ’ " / N
- & - : [ . . - A .
.The use of these two measures to represent cogritive self-regulation

-
{ -
At

5 historically supportable--tHese are the two_measures which have most %

- -
7

:1litates compariscn

re,

' In addition, they

. v

. Pfovide 2 possibly important contrast between stilistic and ability measures
- ] «

.

"+, of self-regulatien. . Onh the Matching Familiar Figdres Test ‘the child.is

. . ipstructed to find the correct answer, without reference to. cpeed of

L] ‘ , i
igion as to how to

-

or slow performance. The Mofor Inhibition Test, by contrast, has no

o} . s n . . ..
perfermance criterion other than time. The child's attention’is foqused

- o
. b

given, providing a more direct measure

‘ /

of ability'toiregulate behavioai . .

o the rate at which the response is

-
-~

-

.

Also included in the battery|is a measure. of the child's willingness
.ot ¢ \ » : N "

-
- . n

to delay gratification (Mischel, 1%;8),¢ The child is offered a choice

K N .

between a smail,immediate reward and ;-iarger delayed one; choice of the

n 2

s.shgwing that the child has the ability

2\ LI

delayed reward is conceptualized a
5

. %, =" . - .
to overcome the desire f¢&r immediate gratification. This performance

o e e 1

. N . S
-apparently involves bogh personality and cognitive components, the former
. . . \\
in.that the child's capability to contrdl expreé%ion of his desires is

implicated, the latter in that he must be able to conceptualize a future ’

» o x
' ¢

g
reward as a justification for current self-denial.

’ . In examining thé dimensionality of self-regulatory behaviors; evidence

-
N 3

d

on discriminant validity is as important as that on convergent validity.

That is, one guestion isbwhether different regulatéry behaviors are corre-

lated with one another. A second is wheébgr any relation they do have depends

LY
. . v




o

v

on variance spegific to such beha*foréh or Whether. these behaviors are

related on1y~as~§5rt'of a 1arg;r Q}ménsion of}cognitiyé-developmentl of
.chief concern-is to disgover whether a'géneral abilitylor compa%ence ,\
. . A R h )
dimension includes such beﬁavionsﬂés one of }ts compbnents. . }f this were

- . ~ \

tﬁe case, there would be'littlé basis for discussing: self-regulation as

o

though it represented a distinct dimension of ability. LFor example, one

L4
. . . A

o ‘ ’ might seek to discover family background characteristics asipciated with
h 4 ‘ P

.
N R

! ithe/;ate at which the child.progresses through a set of deﬁélopmental
) ,

/
-

LY

- -5 -

e étagesv'but one would not look for diffegential backgrouné characteristics

B s e
-

o spécifically responsﬁble.for the development of self-regulation.
o : P . .

-
A 1}

//( . Three apili%y measures werq:éighined in 6rdeg to determine the degree

' ; ‘ ! - e ’ I ) . - * .

to which $elf-regulatory behaviors .are distingui.sable from genéral ability
b - . " -

S TR AT e R

RN

PN

E}

level. One of thesé,:the Preschool Inventory, is a standardized instrument

sampling a broad range of skille and Fnowledge including general‘informagion,

e

ability to follow directions, form repréduction abili}y} and understanding

of several-language and quéntitative concepts.

Though_more ‘explicitly 1/
. v l N "‘. '.i"vi - <.

dependent on specific leaxning -opportunities than %he‘geuerai intelligence'

A

rests frequentiy used with'older children, it would be expected,t6 provide

the_samé\\sor¥ of géreral competence index. The other task had more

-

o focused content. The ETS Matched Pictyres Test, modeled after the compre--

hension task employed by Ffaser, Bellugi, and Brown (1963), prgbides an

1

' assessment of the child's knowledge of grammar; ke must show his under-

/ *

/ : . . . T
standing of a/given grammatical contrast by choosing from two similar

? /

; . . . .
}%:—ﬂ_f,,// pictures the/one that is appropriately labeled with on sle of the contrast
. \ / LI . .0'..
el (e.g., "One of these pictures’is called Bear is sitting, and one is called

g

* Bear is not sitting. Show mé~the picture called Bear is -nbt sitting.")

[}
. N -
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. of the array, and is required to point

.of % cognitive goal,.

" perfarmance.

g s - v Ty
The third test is the ETS Enumeration Test. Thé child is ,shown a page of
: . : X \ >

coloved circles, with pages varying in the number, colqriﬁg, and systematicity

to each circle once and only once.

7i~~»,~-; .o - .

s

test reguires- the ~h11d to establish a one-to-one, correspoungence between his
.
«pointing and the circles on the page, an ability which in Piagetian theory

is“one,gﬁhthe precursors tg tﬁe‘)evelopment‘gf-quantitative concepts.

-

Since the two major’'sélf-reglilatory tasks involve the ‘measurement of -

ed Jf fésponse, it is also-important to discover. whether any variance

. < . T

. LY

they share is attributable to a more -general dimension related to respodse
tempo. Their conceptualization th'self-reguldtcry terms involves the

- e N 3 . R
assumption, in both tasks, that long latencies are produced in the setvice

not because the subject is unabie to respond auickly.

« M . o

This distinction is pag&lcularly important in upderstanding 1mpu151ve
Some individuals;'for'example, may show "impulsivity'--
i.c.; quick response, high distractibiiity, etc.~--for physiglogical reasons

rather than cognitive ones; the implication of such fast responding would

be different from impulsivity as conceptualized here.

. - - » .
.

In order to have
Y e . : o
some basis for determining whether a general responge tempo dimension

contributes to any relations among time measures on the seLfrregulatorx *
13 . ”~ ~
tasks, scores from the sézaxal additional tasks which provided meésures of

» . ‘
response latency are also ‘considered. These wvere latencies to first object

. - .

choice on the Sigel Cbject Categorization Test, latency Jto first response

5, -
- .

onh tﬁg Preschool Embedded Figures Test, and fastest time to correcﬁ&
: . . i

completion of object placement ondthe Seguin Form Board, - - "
L5

Failure of time scores from these tasks to relate to the self-regulatory

neasures would provide ev1denge tkat variance on the 1atter 1s specific to
, . I\ A ‘g .

v i

The

/

6
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. the self-regulatory domain. On the other hand,'a finding of uniformly
ES e 9 ' - .
positive relations might be ambiguous. Each of these three task situations,
¢ C e e
. contains some of the elemean which Kagan has argued prov1de the necessary

[ ~
L3

. ‘ context fon elicitation of variance attributable to tha reflective—impuisiVe

. style.5 The Sigel Object Categorization Test provides the strongest case, in

- o |

that, as required by this‘argument, there ‘areca number of simultaneously

N - - - - NI \

available alternatives (the 12 obJects) from*which the child must make a
selection, along with dncertainty:as to what should be chosen. . However, | -
¢ . .
_ performante of gpung children on this tash suggests that the number of
2 * o
. o " choices ihey consider is much smaller; those wﬁb succeed in making a
nif’ﬂ LZ ; - defensibif ?rouping most often do so by use of a\ﬁiqﬁle obvious perceptual

S g W m kW e

e o charactdristic of “the ob;éct, usually color. For such § groupilgs, the chi]d

4 » R . ] .

may ngt in fact be operating'with any response,uncgrtainty; a better
correspondence to Kagan's required conditdons would require the child to ~* -
. . . o .
k; . . .

see afchoice between, for examole, grouping by form or by %olor. On the

o ‘ )
A _Preschool Emtedded Figures Test, the child 1s instructed to find a standard

A - - ¢

'<_ ’ L ‘triangle embedded within a complex visudl scene. Again, it is posSible

that he is faced with @ choice among several alternative possible locations
. ooy : 4 s *

~of the triangle, and that his response delay is related to his stylistic

= . . preference for a greater or lesser certainty. Here, though even more than

.y

N . in the sofrting task, it seems unlikely tha? alternatives occur simult?neousry;;

v \ ,

, they are more likeély to become apparent in;succession, and to depend on the -
child's level of competence in diScmbeddihg more than on his stylist=c
) - . ;

. ' ’

- preferences.. Finally, the Seguin Form Board task requires the Chll# to
' ‘ . . R ) ‘
; place 12 blogcks of differenc shape within their corresponding recessed
' f' . o J ) B !

Yy . . o niches in a board; the time, measure is 'total time=taken to successfll com-

~

. . ] .
. . . !
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pietioﬁ of the task on the fastest of the %hree trials the child is given.

? . . ° 1
) Here, perceptual-motor coordination rather than self-regulatory behaviors
5 ) ‘ . ¢ . ¢ ’ " )
B appear to be a\vore relevant explanation of the performance. Two' of these
%: ) = ' Y ‘ -
y tasks, therefore, seem to involve time scdres which are not easily inter-
IR P N 4
% pretéd as relevant to-the self-regulatory dimension. Only the Sigel Object
. ! . N . :
[ ' ';‘ y » . < .
3 Categorization Test can very plausibly be interpreted in these terms, and
N H , for this task the rationale is more convincing at older ages, when it is
" reasonable to prgsume that children are aware of and must decide among
\:’ ' 4 b ' - . N ) N >
- i several alternative.grouping rules, than during the early- preschool -years.
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Method

Sample Characterifstics

A
\ ]

N : . .
. Four regionally distinct commun®*ies were selected which 1) had a

sufficient number of children if school aﬁd in the Head Start program,

2) appeared feasible for longitudinal stuﬁy given expressed community and .

school fooperation and. expected mobility rates and 3) offered variation .

' - . .. ) ) . e

in preschool and primary grade®experiences. The study sites chosen were o
|
|
|

1
Lee Coufpty, Alabama; Portland, Oregon; St. Lodis, Missouri; and Trenton,

New Jersey. Within these communities, elemgrtary school?districts with a

]
.

. ’ i
substantial propertion of the/ population eligible for Head Start were
y ’. .- ‘. o ’ .“M . ’ 1 % .
selected for participation. In each school district an attempt was made

-

to test all children of approximately 3 1/2 Fé 4 1/2 years of age in the

iﬁitiailtesting and data collection of 1969, althoggh-some children®were
excluded from the sample'(e.g., children from families whose primary

: . a . \ ’ ¢ “ ' .
Tanguage was not English; and those with severg§§hYSica; handicaps).

a

. " . r) . P .
In.12§9\pothérs were interviewed ‘and children tested prior to their
. .:Q' - - . . - ,
enrollment in Head Start or anxzother preschool program. The following
" . * . e ' ¥
is an overviev of the salient demographic characteristics of the initirl

) ) N

-

égur-site samg}e (for a more complete descsiPCion of this\populgtion\the" .

. -

reader is referred to Project Rééort 71-19’[Shipﬁan, 19711):

o+ 1. At least parcial data were obtained for a total of 1875 children.’

: N
Huwever?/ég; number of subjects at each site varied, with Lee

s

County 2nd Fortland together constituting 607 of the sample.
2.% The sample was 62% blacke- _ -
<a Pl
3. Boys made up 53% of the sample. For the four sjtes they comprised
54.5% of the black sample and 50.5% of the white sample.. /F’
\ d
s

. - ( f-iz;
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4. For the three sites in whicﬁ.chiIQren had the opportunity to

4

attend Head Start in Year 2 of the study (1969-70), 37.2% of the

sample attended Head Start, 11% attended other preschobl programs

A % . .
. . and 51.8% had no known attendance in.Head Start or other preschoél

-

¢ programs. In Lee County, where Head Start is a kindergarten level

-

program,*41.7% of the initial sample attended Head Start, 19.1%,
attended other preschool prograﬁs ‘and 39.3% ha4 no known attendance
in Head Start or other preschool progrems. 1 .

5. Substantially more blacks than whites attended Head Statt. While
‘ . S *

this yaried by'site, in the total sampih, d@ly 5.1% of the children.
. \ C L

N . N .
who attended Head Start were white. . . ~ \

;

" The Year 2 sample included children from four sites: Trenton, Lee.

o

County, Portland, and St., Louis. During Year 2 data-gathering proceaures

.in Lee County were limited to a portiéh of the test battery due primarily

to limited resources and to the fact that most of the children in Lee
. » - .

0

County were not enrolled in preschéol programs until the third year of the

- “ d &‘L‘. .

study. . - v
/

. W
The Year 3 sample ‘includgd children from three sites; no individual

. .
testing took place in St. Louis, due tr d combination of pr?blems in fieid
. M : . a

N

~

operations and 165s from the first to the second ryear of a substantial p::j

tion cf the sample, which would have resulted in a longitudinal sample t

£

. small to “justify the invéstment of resources required for testing. Since Eﬁi§~w

was the Head Start year in Lee County, the most extensive datz-collection was

done with children in ‘this site;-those in Portland and Trenton, for whom

’ this was the kindergaten year, were given abridged test batteries.

L
-

b ’ ) §
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<
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Lt - Forrthg present report, the sample employed in all analyses was . .
. P v ~ 4
batterytaufing‘ﬁﬁl three years. In general, "the measures incl-ded in
' ' . ° ' . e
this report were given in the reduced batteries in Lee ‘County in Year 2, N

. A .

{ ' and in Portland and Trenton in Year 3. Thus, analyses include children .
. ) . ‘ . ‘ . ,‘.1 ) i ‘ . \ . @
9 ] from three testing sites{ in most'casés the N for a given measure J

: " . approaches 895, the total thrgg{;gar three-site sample. Actual N's X

- . 'are.somewhat smallér than this figure, since a measure may not have been\\’Q\\\\\_~_’///ff/1
. N ’ .
N ~

i ’ given to a particular child in a partictlar year, or if given may have
. : ¢ ) . .t .
+  been invalidated due to cgﬁld failure to meet a criterion on pract}ce

n

. o limited tof those children who Were given at least part of the testing .. ' j

~

vdrﬁability in sample was considered more acceptable than the several
. 3 .. N
- - . ’
- alternatives. For example, limiting the samplé to children whose data

W - o

were cémplete in all respects would have reduced the available number
'y X . 1 . 4 h

oo drastlca ly and in a way which may have begn cc 1ngent on the child's
’ ?ﬂ

7’
# .

ab111ty level. : . . . ,

1 o R

-
¢

d LS

items or to tester‘error in adu.nistering or recording. This type of ' ,
\ ‘

’ ; © A d‘tailed breakdown of sample charactetistiss is given in Tables 1 . ° 7
4 ’ . ) ‘ .t ' & s
to 3. Ta‘le 1 combines children from the three testing sites and presents !

- f y
. . <

' ///// a four-fold cross-classification of the saﬁ;;e. Chi}d&en are groyped

status (less than 10 years, 10-12 years, more tésnnLZ years), child's ‘sex,

\

, - ¢
N according to mother's education which serves as an index of socioeconomic ,
|
|
|
|
|
|
|

race, and. preschool attendance. For the latter classification, the cate- .

gories included attended Head Start, attqusf another preschool pgﬁgram,

A

and (so'far as study reccrds show) attended nd preschool program. This : :
, ‘

T classification depends on the child's preschoolfattendance in the Head Start

. r

year in each locality. ..In Trenton and Portland,- the Head Start year was ' '

"Year 2, and in Lee County it was Year 3.

ERIC . L ,
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Black

White

Black

White
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Wable: 1l

Trtal Sample Classified by Sex, Race, SES,
and Preschool Attendance’

Males~Low SES*

HS  PS  NONE
72 e |28
3 I
75 7 35

a

106
11
117

Males—-Middle SES*

HS PS  NONE
127 | 30 51

11-1 30 31 -
138 60 92

218

72
290

Males-High SES* .

&

HONE

-HS PS
7 1.3 1
2 1 28.] s
9 31 9

11

38
49

Black

ﬂhite

Black

White

# SES is defined by mother's education:

\

Low SES -"Less than 10 years education

High SES - fMore than 12 years education

Middle SE§7:.10-12 Years educatior

© %% HS - Attended Head Start

PS - Attended other preschool program

NOHNE - No known preschool attendance

¢
-

s
t

White

—

-

. Females-Low SES

HS  'PS -ﬁgNE'
60 5 .16
"4 j o 9
64 5 25

Females-Middle.SES

HS PS  .NONE

120 | 18 45
12 | 29 37
132 38 82

Females-High SES
&

HS PS NONE

i .

7 G 2

2 36 12

3 42 15%

8l ww i

137 .
94

»

183

o

69
252

15

65

£
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- In general, the three-vear three-site longitudinal sample was demo-

2N '
..graphically similar to the initial one-year sample. This sample was 537 .
. . a0 T ; .
, . ,male and 71% black; as ir the initial year, a slightly higher’ proportion
| A : : N ‘

t “- " of Blagk'cﬁildren (55%)-than white children (48%) were male. Forty-nine ’
|

<

Qercént of the léngitudiﬁal samBle attended Head Start, 217 attended

‘ %
% - other preschool programs, and 504 attended no preschool program. .Comparison
\ R . o .
' with, the Year percents suggests taat the project was somewhat more suc- .
) s - ™ l -

p o"" (3 . * & 3 . . e d
cessful in maintaianing contact with those ehildren who participated in some .

-

preschogl program than with those who did not. As in the initial sample,

the Head Start population was largely black (92% as opposed to the earljer

95%), while the other two attend;née,categorie; showed a more even Eacial

. " division. .‘ ‘( . ) ' -
Tabie 2 ;resents ;ingle break@édns of the data sepafg;elf’by testing
site. %he only notable.differences betheé;-sitas‘é:e-l) Vhilé the sample “

“)
i

Y . “
was la;éeiy black in all sites,’ the percent of whites was much smaller in.

° Treriton than in the stHer twe sites: 2) in Lee County, a larger percent of

~— I3
-

. the childrer than in the a.lier twe sites attendgd preschool programs other .

: than Head Start, while a smalle: perceﬁt attended no 6reschool programs; -
and 3) the mean socioeconcmic status, as iqde#ed by mother's =ducational = -
level, was higher in Portland than in the other two sites.  More detailed

/

breakdowns of the sample chara.teristics for ¢ach site (not presented in
' fo4

the tables) show that there was no scx by race or by preschool attendance

dispropcrtionality in sny of the sites, and that those who attended Head ~
o : . .
Start were largely black in all site.. Therewas a race by preschool
s

-

, attendance disproportionality in thac both Lee County qnd Portland included

A\
a number of white children who attended preschool programs other than

[y

ERIC
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Table 2 ' ; 3 8
. Demographic Cheracteristics of Sample T
- ' Classified by Site ",
1] ’ . »
’ . . Trentor Lee County Portland . 3-Sitée Total - N .
Total N 226 . 391 278 . 895
—_—L - . - T g
' Males 119(52.62) 213(54.5%) 142(51.1%) 474(53.9%> T Ll f
§ : Females 107(47.4%) ]78(65.5%)— 136(48.9%) 421(47.0%) :
i ~ . , -
: 2 "Black 203(89.8%) 240(61.4%) 192(69.1%) 635(71.0%) . .
~ White 23(10.2%) . 151(38.6%) .  86(30.9%)  260(29.0%) ’
. . s : - Head Start 101(44.7%) 201(31.4%) 142(51.1%) . 444(49.6%)
3 . s - - . ;ﬂﬂ'
) Other Preschool  28(12.4%) - 127(32.5%) 31(11.1%) 186(20.8%)
R ; No;e 97(42.9%) 63(16.1%) 105(37.8%) 265(29.6%) N
| Mother's &
Education: . .
Mean_.,ylﬂR 10.32 - 10.70 C11.55 10.87 .
sp . e.4i 0.49°  0.38 0.46 B
/. )
— - L2
. ; - “';,
& - . ‘
‘ N Head Start (98 of 151 whites in Lee County and 17 of 86 whites in Portland), @
while this ceil was nearly empty in Trenton {1 of 23 white§)\\
:' « The various demographic imbalances and disproportionalities in
) . ample characteristics are a necessary consequence of the subject selection . ~§
- - __~ procedures initially employed in the study and of our nonincvervention in
. ‘ <
E - the preschool educational decisions made for each child. Moreover, any
N ' \ .
. / , attempt to create a more balanced sample would have rendered the sample less »
-~ : \

reprqisntative of the preschool attendance‘grogps actuaily existing in study

) communities. For interpretive purposesh the major difficulty raised by these
e ¥




P

-18-

LN ..
B h . L] hdd
-

“imbalances concerns the confounding+in the sample of race, socioeconomig
- status, and preschool ‘experience. Head Start in tbis sample was largely .

v . bldck, while other préschool programs were attendea by children of both

racés; black children were drawn more often from lower SES homes, énd

* < o
whites from the upper end of the SES range. The dispéppoftionalities’yere

‘too great to permit simultaneous study of race i;\conjunction with either of
« - .
_these variahles: the cells represeating whites of the lowest SES status,

_or blacks of high SES, for example, are essentially empty. fn altérnative

v to combining races would have been a limitation of the sample to blacks aﬁ’

only, but this would have restricted the SES range severely.  In the present
report, as nas been the practicé in earlier reports from the project, the

decision has been to focus attention on subject differences which appear

Al
.

) \‘ ) most 1ikely to yield information gglevant-tc process differences; thus,

)

.~ ! . ) . )
analyses are. done considering performance as it relates to and is affected

{»\ by socioeconomic status, rather than by race of child. .An earlier series

of analyses of Year 1 data (Shipmgn, }971) provides adéitional support for
this approach, in that no race difference in the factor. structure of the
1aé§er cogﬁitive battery was found; in addition, analyses sf parent interview

data (Shiémén; 197za) suggesé that the meaning of the SES indicator -employed

N . .
here, mother's educational level, is similar across race. . |

<

Data Collection

Field offices were established in the partiéipating'communities and,
/ 1

2 .
$6 far as possible, local personne}‘were given responsibility for admin-

istrative and data collection activities in their own community. During
. v ) ’
the first vear of data collection, ETS staff took major responsibility for
» . ’ .
these activities, including training and evaluating testers, frequent

R '

L
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S
.

. ; monitoring of. testing, ahd solving problems that arose in the.course of

these activities. 1In subsequent years ~f operation, lbocal coordinators
- s ‘

\ “ assumed a larger share of administrative responsibilities, while technical p

; advisors took more responsibility for tester training and for monitoring.
- .

Local women were trained as testers. *The usual educational credentials

werg not required; selection depended-on the ability #o Tearn to administer

<
-

]
>

a battery of.tests and-on the quality of interaction with young children.
. Most ;f‘she testers were black house&?bes wirh limited work experience{
F ’ : Testers were given, a training period of four to six weeks, followed by a.
"dry run" opéeration of the testing centers for an additional one or two
weeks before actual data collé;tion began.
Instruments were arranged in patteries, balanced to provide variety

in task format and domain measured, and approximately equal levels of task

difficulty for both testers and children.

Each

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

- 4 . . »

supervisor, a play-area supervisor, a driver, and six testers.

During the first year of data collection, children ;;re schedu]ed for
a tour—day testing sequence with each session lasting about 1 1/2 hours.
The first day's testing involved three mother-child interaction tasks

plus several individual measures; for the remaining three days, the —

~

- .
h

In Year 3, some data collection took place in the chhldren's schools rather
than study test centers.

N

ERIC - B
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batteries of individual tests remained intact but=zdifferent children were oA

D
[ givenTthem in all‘poggible inter-day sequencds. The-child was tested by -
| o

| the same tester on the second as on. the first-day's gessicr, and .subse- ) 4

3
! "~ quently by two different testers to complete the sgries. In the second and
k
r

. + third years of data collection, 3 three-~sassion series was given, with tie

. ) child seeing a different tester on each day, and again with different- - N

childfen recelVisg the three batteries in different sequences. As i, licated

Y .-

earlier, in Lee County in Year 2, and in Trenton and Portland in Year 3, N PR
. . . 0
» Q@ . . -
8 only a subset of the individual tests were given; in these cases the child’ R ’ )
Y \' ’
. received a-1 1/2-hour battery in one day. . ) ;f'

- * . N !

o

Testing schedules remained quite flexible. Children were éestéd only-g

[

N when they were deemed able .to cooperate and to show theit ability; when

< -
. «

necessary they were given rest periods in the. play area or were brought

-

back to the testing centgrs on additional davs. : * C 7

.A listing of the composition of the ccmplete test batcery for each
of Years 1 and 2 may be’found in earlier project reports (Shipmag? 1972b). \ ';\
. ‘ Most tests remained identical over these two years, thoéﬁﬁ refinemgnts in

\ .
* manuals, amounting mainly to further clgrifications for ch\testexj\were.

-y

’

* made. A nimber of changes were made, for the third yedr of testing--—

increasing the difficulty of the-test by the addition or substitution of -

*

: 3 ¢ .. .
items, dropping measures which had become too easy or which did not appe.’ o

to be yielding useful information, and addiné measures which pfeviousiy : -
: - . ’ > :
‘had been too difficult at the younger ages. . o .

The measures here under study remained constunt over the three years,
p 1) . .. ° ¢ .
y 2 > I3 03 . o‘
except for some item changes intended to incygase difficulty level. In H

2

2 R Year 3, tor example, the lasi 10 iteris .of the MFF were replaced by 10 more

-4

-
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difficult items. 'Iﬁ’the'same“year?g%our additicnal trials were appended

to ‘the Motq;;lnhibi;ion‘Tegt to provide an assessment ofuthé child's

N
»

+ ability to perfbrm each of the' motor acts as fast as possible. The

\Enumeration and Matched Pictures Tests were' changed more drastically with ==’

- . e . A
o

the additioh of new’item types; thdé, changes in their correlates may be
- 4 ‘

: #
in part a function of test.content changes. The other measures -cBnsidered

‘here remained censtant over. the three-year period. -

®

NS Iﬁe tasks.consideréd in this reporgt ar?rlisteé in Table 3, along

e .

with the rumber of children for whom $cores were obtained on each task

An each of the three years of data collehfidn. .The: Seguin For ard and

.

the Mischel Delay of Gratification were not given in Year 3, nor 'was the
’ : ‘. . : K
latter givgn in Lee County in Year 2; the Preschool Ifnventory was giGEB“gﬁiy

-

in Lee Cqﬁnty'in Year~3; Matched Pictures and Enumeration were given only in.

-
-

Trenton and Portland in Year 2. Otherwise, each measure w¥¥ given to all

. “ l
subjects in each year. -
> Table 3

-

N's for Measures for Each Year

Y

- Task - Year 2 “Year 3
s - e
MFF 871 T 892
Mbtor Iahibition: 860 ) : 872 ’ 890
Mischel Technique : 853 493 : e Y
Sigel 661 v 453 861
PEFT =757 V452 . T 887 X
Preschool Inventory 855 ’ lEﬂ. 383 -,
ETS Matched Pictures 842 B 74 89
ETS Erumeration 814 ™ 792 . 858
Seguin Form Board, 557 . 484 -

AT
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5 p Results . .
kS
% - . ]
% c In this section attention will be given to levels of performance
L o « + - .
5 . on the self-regulatory measures, tc internal characteristics of the
& TR ‘ .-
%2 scores from-the MFF and MIT, to interrelat;ons among the:self-regulatory'
. g; behaviors, and to their discrimindnt validity with respect to general
4 pie ‘ . ‘ ; -
& * ability and response tempo dimensions. -
¥ v ’ .
) . g - . #

Levels of Sebfi-regulatorv Behaviors

.
- Y -

Table 4 presents summary information on the self-regulatory measures

T
.
<
'
o
.
,
-
.
»
.
’/‘

A
e
-

»

. %1 over three yéars. For MFF the scores employed were 1) m;an 1atency to :
' ?? first response on valid items'of thg first eight test items (those items - \\
. g‘ co%mon to the task'és given iﬂ every year), and 2) mean errors for \
« | % ‘ iese items. 'To reduce effects 6n\mean latencies of occasional very long
R . 5 . e , )
"] % ‘/ latenc1es, which in young children would prdbably represent lack of ’/L,
, i attentlon rather than.reflecti;;neés, the latencies were éransformed by
. . % log (X+1) before averaging. The child was given two response optidﬁs on
N § each ite& permitting a maximum possible err;r score of 16 for these items.

.

Six, scores were computed for MIT, four, representlng each individual

4

trial--practice ogyihe walking and drawing subtest and performing each of

these as slowly as possible~-plus two summary scores. Each individual; trial-

han WP
BRI RIA TN SR R TR
TR NG N
.
'
\

- v .
.,
">

score was transformed by log (X+1). 'The' two summary scores were computed
H

€

R R e e s T e

.

by standardizing the individual trial scores to a mean of 50 and standard’
acviatign of 10, based on the &eaﬁ'and standard deviation obtained for the

total four-site sample in Year 1. These standardized scores were then

~

averaged over’ the two practice subtests to give a summary of the child's

-

performance when dnstructed tc perform slowly. It should be noted that the

\ . *
mean and variance which served as the basis for standardization were the

-
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. ’ i
* parameters obtaingo for the total four-site sample in Yea: 1 testing.

.
N .

Use cof these parameters served to, permit summary scores in which the two

subtests contributed eoually to the'summary but which preserved 1nforma~
I

2 4
tJongas to mean differences over years, J

~ \ ‘
. Looking first at the MFF, two oLservatlons are obv;ous. First,

IS

. i a
latencies increased over years, while errors decreased.} Analysis of.

B ! ' ’ , ' "
variance shows the change over years to be a highly siénificant (p £.0001)
- [} !

linear trend for each measure. These changes are in aécord with results

. - ‘\l S\
reportéd by Kagan (1966) and Kagan et al. (1964). Thé;lower error scores. !
with increasing age ave predictable in ghat any ahilify measure is likely

to show such a trend. Longer latencies with increasﬂng age, however, suggest

-

’ ) , | .
the operation of the stylistic variable, namely -that ;older children.take
’ . . (
longer to process the ifAformation available to them,Lthereby making 2
' ! ‘ I ]
more adequate assessment. Their superiox performan?efggz\}hen be due

v

. "
in part to this increase in the thoroughness af tWeir search of the

information available. . . /

|
. . >

Secondly, at all ages the latencies were very! short; the nggt "reflec~

!
e

tive" children in this sample were responding quickly in absolute terms.’

L e |

Reconverting the latency means to seconds‘yields,/for Years 1 through 3,
\
respectively, means of 2.93, 3.14, and 3.37 secodds. An examination of

. . . . [+ . ‘ .
the distribution of mean latencies reinforces the point. In the Year 2
o '
four-site data, on which such an analysis was mgﬁe, the central tendéncy
| ’
!

ipresent sample: 3/mean
|
1

® ! .
was very similar to that for Year 2 data in the

] /
equivalent to 35bl'seoonds. Here 90% of the cages fell between ‘means

- .

2 R - /
For MfF latencies .end for the four individual trials on MfT Table 4 also
contains the equivalent scores in seconds along with the means and SD's

of the log transfotmed scores.

- ' '

-
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) performaﬁce on each subtest at each age amounted to

- ~25-

of 1.97 and 5.96 seco e fifth and ninety-fifth percentiles of the
« A A
distribution.

Turnfng to the Motor Inhibigipn Test trials, it is evident that at

all ages the instruction té perfo¥n an act 'slowly was understood and

followea by the su%jects. Tﬁe.differences between practice and <low
» ﬂat least‘0.7 s&éndarq
deviations, expressed in terﬁs of performance on practice trials. Exﬁrgssed
otherwise, when the log %ean scores were reconverted to seconds, time

taken to exécute the act slowly ranged from 29 to 110% more than for
practice trials-on the walking sﬁbtest and from 59 to 1697 more on the
drawigg subtest. Meore detailed analy;is 9f these data was und;rtaken

v ’

with the four-site Year 1 sample broken into six ~roups accoraing to the

‘age of the child at the time of Year 1 testing. Here, for both subtests,

every age subgroup showed a difference in mean time; thus, even the youngest

T

subjects tested in the study were able to respond t6 the request to slow

their response execution. i

?imes-for all four triaiﬁ-showed signif}cant changes with age. For
the walking subtest, the changes were liqgar--practice times decieased,
while slow adm&nistration times increased (p ( .0001). For the drawing
suﬁtest,'both.scores showed significant linear (E,(.OOOI) and quadratic
‘(p ( .0002) chénges with years. For practice’'on the drawing subtest,
éime taken decreased from Year 1 to Year 2 and then increased in Year 3.
Ié is possible that the decrease from first to second years‘represents
an improvement in skill'in the fine motor! coordination rquired to draw
a line using ptncil an ‘uler. The trend for slow administration time

for the drawing subtest, finally, showed an increase from each year to

the next with the increase larger from Year 2 to 3 than from Year 1 to 2,

b '
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The difference in trend over time for both subtests, for slow adminis-
. . >

tration versus practice trials, serves to confirm that the MIT is measur&ng
c ) : self-regulatory rather than response tempo differences--older children slow

;a their résponses mere than younger ones when asked to do so, but not (with .
o any Eon§istency) when instructions do not call for a slow performanke.

The two summary scores for the task provide an adequate representa-
. v

L{ ” . .
% tion of the data. For the average practice score, there was no linear age
% - - trend, but a significant (2_(.0002) quadratic trend. That is, mean perfdrm-
R N e ’

ance showed a slight decrease. in time from Year 1 to 2 and a slight increase
. : ° , * B

from Year 2 to 3, the argest difference amounting to approximately 0.2
-
-standard deviation. ‘Average slow administration performance, however,

- showed a significaq} (R(.%OOOIB linear trend and a marginal (p<{ .04)
: f"‘ : . quadratic trend. Ti@gé increased about 0.4 standard deviations from

' Year 1 to Year % and over 0.5 standard deviations from Years 2 to 3.

N N Finally, the Delay of Gratification task yielded 66.0%Z of the subjects

choosing the delayed reward in Year 1 and 63.3% choosing it in Year 2; the

’ e

task was nog-given in Year 3. The age trend was not significant. 7

E . o

\ : In order to examine the consistency ‘of trends in self-regulatioh, a
13 Fi . AY

.

13 . series of repeated measures analysis uf variance was performed (sex x SES
x year, with SES rg}resented by threeilevels of mother's education--less
than 10 years, 10-12 years, and more than 12 years). Means and standard

L

deviations for each sex, each SES level, and each combination of these

PR PR RPN

variables'are presented in Table 5 ‘for MFF latencies, in Table 6 for MFF

errors, and Tables 7 and & for MIT average practice and average Slow

. administration scores, respectively. No consistent pattemn of differences
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Table 5

MFF Latencies Log (X+1), Items 3-10
Means for Sex X SES Subgroups by Year

3

Low SES " Middle SES High SES : Tctral
Mean SD Mean SD Mean SD Heanl . SD
° M.ALE i
Year 589 i35 .611 .14l 615 AL21 ~ .605 .137
e 2 .. .607 .15 606 .120 - -.627  .103 609 . 127
"Year 3 630 .122 643 154 .648 .154 .637 . 146
‘\. N
- 4
FEMALE.
Year .550 . 125 L5981 .126 .589 <124 ".583 127
Year 643,139 617 .128 .636 .107 . .626 .129
K ’
Year .618  ,)154 641,130 .667 .143 642 . 140
* °  TOTAL
Year L5710 L1320 T..602  -.135 .600 123 .594 .133
Year 623 . 149" 611 . 124 .632 .105 617 .218
Year 624 137 642 143 .659 .147 .640 143
a e -

e
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Table 6

. ' - MFF Errors, Iterxs 3-10
, Means for Sex X SES éubgroups by Year °

, Low SES Middle SES \High SES * -, Total : .
%an . SD Mean SO Mean SD Mean SD ]

Aot

oo MALE
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Means for Sex X
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*Table 7

Practice Score

SES Subgrouns by Year

.

*

49 .885

7.157 - -

Low SES Middle SES High SES Total #
Mran  SD Mean  SD Mean sg/’/ Mean' SD
J - \ ,

‘JELr 1 48.674 8.199  49.494 7.706  56.581 4.218  49.470 7.770
Year 2 47.070 7.331 47.886 7.037  49.120 f 5.851  47.822 7.032
Year 3 50.306 6.740  49.879 7.287  50.112 ©.262  50.052 7.004

. i . ,
FEMALE

Year 1 49.800 8.486  49.860 6.933  50.780 8.538  49.874 7.559
Year 2 47.992 7.815 48.661 7.315  48.789  7.976  48.643  7.606
Year 3 48.98% 6.717 51.294 8.006  49.713 7.808  50.658  7.964

TOTAL
. , . \'
Yedr 1 49.184 8.328  49.665 7.350  50.693 7.953  49.661 - 7.669°
Year 2 47.469 7.539  48.247 7.171  48.929 7.123  48.208  7.314
Year 3 49.721 6.746  50.537 7.655 50.337  7.472
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. MIT Averay2,Slow Score

Means for Sex X SES Subgroups by Year

Low SES Middle SES High SES Total
Mean Sb Mean SD Mean 3D Mean SD
MALE,
Year 1 46 .270 9.147 48.961 8.546 55.697 8.250 49.322 “9.010
'3
Year 2 51.371 8.820 52.225 8.654 58.766 9.315 52.789 8.946
Year 23 57.030 7.268 57.082 8.230 61.721 9.623 57.591 8.233
FEMALE )
% —~
Year 1 47.852 8.140 50.692 R&.947 53.961 8.272 50.411 8.839
Year 2 50.482 8.316 54.148 9.527 57.607 8.182 34.037 9.323A//:>
Year 3 56.316 7.848 58.526 8.060 60.902 9.616 58.446 8.366
TOTAL
Year 1 47.369 8.696 49.770 8.770 54.720 38.271 49.837 8.941 -
Year 2 50.984 8.594 53.122 '9.1;4 58.099 8.660 53.375 9.142
Year 3 56.714 7.520 57.752 8.176 61.254 G.585 57.992 8.302
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emerged from these analyses, though there were scattered significant effects

i - .
in three .of them. , - »

[

<

For MFF latencies, there was a marginal sex by year interaction, wi:h
significant linear (p{.04) and quadratic (p¢.02) components. Examination
of Table 5 shows that males ha? slightly longer latencies than females in
Year 1, while females‘had longér latencies than males in Year 2 and the

groups‘were nearly equal in Year 3. The largest of these differences, however,
amounts to‘only 12 sta(%ard heviations. There was also a year by SES inter-
action in the lagency data (quadratic component siénificant, h(.OOS). In
general, latencies increased with year, though the increase was small in
absglute or pe;centage terms. For the high SES group, .the increase was '

essentially linear, for the middle group it was more rapid from the second

to thef third year, and for the low group it was more rapid f£rom the first to
1

.
v, »

the sgLond year.
MFF ertors showed a significant sex effect (p¢.Cl)with males making more

errors than females in each year. In addition, there was a manginal age

by year interaction (linear coyponent si§nificant at .04)5 ’the difference -

in error scores for males and females inc:eased with age. Males averaged

.03 more errors than females in Year 1, .pS more in Year 2, and .08 more,

per valid item, in Year 3. In percentages, males made, respectively,

4, ™, and 27% more errors than females in Years 1, 2, and 3. MFF errors

also showed a significant SES effect, witg,large error differences associ-

ated with SES level, and a year by éES interaction (quadratic component

L]

significant, at p{.02), which apparently resulied from a greater decrease

in errors over years for children of thb highest SES level than for those

from the other two levels.




-

-32- .

On the MIT, no sex or SES differences were found associs‘ed with-

,avérage prac:iﬁe time.- Average slow time showed a significant effect of
SES (p<«<.0001) and a-marginal <2¢<.05) interaction of sex and SE.: low SES
-subjects showed no sex difference, middle SES subjects showed slight sex
di%ferences favoring females, and high SES subjéggé;sho;ea slight sex
differepces in favor of longer times for males. Since these differences
average less than 0.2 standard déviations,‘they are not large enough to
deserve serious effort at 1nterpretatio£.

. Results from the Delay of Gratification task were also examined; means ’ -
and standard deviations are provided in T;ble 9. No systematic difierencec

were found.

.. ,
Internal Characteristics of MFF é

In Ehis sectiqﬁ;éff;ntion is given to the reliabilities and stabilities
of the MFF scores and to the interrelatiorn of the MFF latency and error
scores. In contrast to the presentation given in the previous section, 1
the scores used here and in subsequent analyses are mean transfqrmed

— e —— '
latencies and mean errors per itém over all 18 test items administered in
a giyen year; these are the most reliable indices available.

éoefficient alpha reliabilities are given in Table 10. Latencies had
a’ consistently high level of internal consistency in all years. Errors had
saFisfactony but more modest reliability; the lower coefficient in Year 3
may indicate that some of the items were becoming too easy. These coeffic-
;ents were obtained using data from the entire sample tegtéd each year.

N “ ]

Very similar values were obtained when the sample was broken in several
< )

ways, e.g., by site and, in more detailed examination of Year 1 data, by

sex, race, age, or SES level. For the Year 1 subgroup analyses, for example,

!
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-

the reliabilities obtained ranged from .87 to

4

-

.92 for latencﬁes and from

* 6’ . - 4
.63 to .76 for errors. .
- . e
Table ¢ A
N . Mischel Choice Score
Means for Sex X SES Subgroups by Year -
-] .
& -
Low SES Middle SES " High SES Total .
Mean SD Mgan SD Mean SD - Mean SD
- L]
. MALE
Year 1 .664 475 .656 476 .739 L4644 671 .470
Year 2 .674 474, ©,608 . .490 .571 .507 .631 .483
FEMALE <
Year 1} .674 471 f612 " .488 .688 467 .648 478
Year 2 .581 .499 .627 .485 .704 .465 .634 .483
TOTAL .
Year 1 .668 472 .636 .482¢ .709 ~?;E4 .660 474
Year 2 .629 .486 618 487 646 .483 .633 .482
4
’ ) e
\ - -
LY b *
; -
—
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" Table 10

Reliabilities of MFF Scores

-

- Latency _ Errors N
) v : .
I . 8
Year 1 . .90 3 y - 70 1404 - S
Year 2 - ".91 ) .71 13042 -
. . Cy . -
+ . Year 3 . .92 ) .53 %157 . d
’ Ay * 4
\) Correlations over time among latencies and among errors are given
© .

in Taeble 11 for the total longitudinal sample, and by sex, SES level, and

N ]
the various sex by SES[]evel combinations. For the total sample, errors
. * . N

-

« had reasonably high stability over time in relation to their reliabiii;ies.

The correlations. corrected for attenuation were .68, .62, and .77 for Years

- & -

1x2,1x 3, and 2 x 3, respectively. Latencies, however, had minimcl.

consistency over time despit€ their greater within-year réliabilicys -

’

4 ) correction for attenuation yields roefficients of .18, .20, and .21.

Examination of the coefficients accordiug “to sex and SES breakdowns .does

-

. ] . - '
not suggest any systematic difference in stability associated witir these
) : " ¥

P factors. 1solated compariéons can be made which would vield siéhificanc
. . ' : *
differences, but in the absence of specific hypotheses regaiding which

comparisons might show differences, these are likely to represent non-

. - . q
meaningful fluctuations rather than generalizable differences.

. “ ~
Correlations becweep latencies and errors within each vear's data

are presented in Table 12. For the.total Iongifudinal sample, the
: D
coefficient is positive in Year 1 and nonsignificant (r =-.06, py.10).

ft is low and negative in Year 2 (; = -.10, p(.005); and it is stronger: '

*

19‘_." .
ERIC - ’
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Table 11

Stability of MFF Scores Over
Years for Sex X SES Subgroups

.
B e o SO 1 A BRGNS A

 wevacy ok o Ae w3 G o it

-l
s

.38

Middle SES High 'SES Total

Years Years “ Years
. ‘ 1x3 2x3 Ix2 1x3 2x. 1x2 1x3 2x3 1x2 1x3 éx3

'f'] Latencies \7 » ‘
' Male .09 -.04 .21 .27 .16 22, .36 .24 21 1 21
Female .07 .16 .18 .5 ..25 48 13 .26 .17
Iptal .13 21 .17 12 .28 .37 .16 .18 .19
Errors

" Male .31 42 .33 54 .53 .64 .47 40,42
Female 43 44 .32 46 .11 .27 s .34 .51
Total 36 .43 .33 .50 .33 .45 .48 47

——

N J
——-and negative in YeFr 3 (r

lations from year to year is highly significant; by a conservative test,

the Year 1

~.36, p(.0001).

The difference in corre~

‘and 2 correl.tions differ at the .001 level, while Year

[

f

and 3 correlations—differ at the .0001 level. These correlations sup-—

port the interpretation that in Year 1 respongé latencies did hot serve

‘;s an index of a reflective or impulsive style as ﬂhey did in Year 3.-

In the intermediate year some evidence for the presence of the.style is

iouvnd.
#

A
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: . Table 12 =
4 -, . AN i . s
Correlations of MFF Latencies With Errors ./ ‘. - oL
. : for Sex X SES Subgroups by Year ~ . ;
. Low SES Middle SES . High SES , Total
i : . .
i. - ; Year Year , ‘\ __Year 4 Yeay . .
: . . i
: . 1 2 3 1 2 3 1 2 31 2 3 ‘
| L. o
; Male 06 .14 -.42 .12 -.06 -.28 .08 -.31 -.21 .09. -.01 =-.30 .
” i ' .
E Female  ,10 ~.09 =-.36  =-.02 ~-.29 -.43 26 -.29 -.41 01 -.20 -.43 _
} Total 7.07 .03 -.38 .07 =-.17 -.34 .17 -.30 -.31 06 - 9 -.3
. % : 2 i ' E

The same relative §equence of correlational changes was fouhd for each
- - d}" . o
sex, each SES level, and for five of the six sex by SES subgroufs. There

. . a
are, however, two furth.er differences of interest presented in Table 12.
St P ¥

[

First, there was.a sex difference in the correlations. If Year 3 females

o 1
showed a maiéinally stronger negative correlation between latencies and A |

v

- errors than did males (R<°05)° In Year 2 they had a significant negative

correlation (i = ~.20, p(.0001), where males showed a near zero, relation
(¢ = -.01); these coefficients differed significantly (p{.005). 1In Year 1 , .
tifere was no significant sex difference in the correlations, though the

coefficient for females was a lower positive correlation than:that fo§ males
C .

(p(.25). 1t appears, therefore, th.- the refiection-impulsivity dimension

E? self-regulation became a coitributor to the behavior of the female%

. , . .
earlier than it manifested itself in males, but that by the kindergarten year
- ¥

!a it was &videnr in cthildren of both sexes.




. .
G AR L A m{t&;wg{éfww%;.;iaﬂm o nds L

O

E

Aruitoxt provided by Eic:

RIC

Wi FRAE

e

R % B Tl e e

“a

< h Ay

]
e el

T

,"‘r':*xmam_«

.average slow scorxes.

. ..37;. ’

:

-

¥ . .
. éecoﬂd, a comparable pattern was fourd in socioeconomic level. in

P .

Year 1 latencied and.errors were uncorrelated for children of all: SES

. e ’ [ 4

levels and in Year 3 they were negatively correlated for all levels.

-~ N

In Year 2 they were uncorrelated for low SES children, had a low negative

correlatfon~for middle SES children, and were more strongly negatively

correlated for the high SES group. Again, there appears to be a differ-

e

i
ence in rate of development of the stylistic variable, with its manifesta-

. .
tion apparent earlier in children of higher socioeconomic status backgrounds.

Finally, considering sex and SES together, the coefficients ‘were as would be

-

N H

- exXpected: for neither sex was there a negative relation in Year 1§ for both

there was such .a relation in Year 3; and in Year 2 the relation was found

for females cof middle and high SES, but for males only in those of high SES.
) :

. .
-

Internal Characteristics of MIT

Table 13 presents reliabilities for the MIT average practice gﬁﬂ\\~

These are coefficient alphas derived from the

correlation of the two practice or the two slow administration subtest -
. ‘ & :

scores. The table includes, for Year 3, the comparable coefficients

. ' : ) : 0 o : //}
for practice and fasq,éGmfﬂlstratlon,trlals~g1ven after completion of
- . ’

the four trials which were common té all years' data. Practice scores were

g & .

not strongly related to onc another; the uncorrected correlations ranged from
«16 to .22 for the initial practice trials. "Slow" trials (as well as "fast'"

trials) had a higher level' of consitiency. ,

»
. 3

Correlations of the average practice and of the average slow trials
over years are given in Table 14 for the total 'longitudinal sample and for
the various sex and+SES subgroups.

For practice trials there was little

consistency over measurement occasions. For slow trials moderately good

-
‘
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Table 13/ vd
- \
i Reliabd lities of MIT Scores - -
S / T
. \ / 3> s * . .
; . "Average Average a Average ' Average
- Practice. Slow Practice: : Fast®
. - ,’/ !
s [ ! ‘.
> 67 -—- ' -—-
) / -
i
.69 - ! - .
. |
- 63 .45 ; .60
‘ |
!
1 4 : ’
Scores from practice trials precediung 'fast' instructions.
. . ' : M p
-~ ' / ' - ’
t
consistency tas found. Correcting the correlations for the total
. i . . . LY . .' ! " . '
longitudinal sample for attenuation yields coefficients of .62, .41, and
f LR
.49, respectively, for Years 1 x 2, 1 x 3, and 2 x 3. There was no evidence ‘
P .0 ) i 4
of sex differences in the stability of ‘coefficients, but suggestive evidence ;)
SRSV .
for an SES difference, with higher SES children perhaps showing greater ¢
consistency over time on slow trials. ) =
; . : *
Correlations between practice and slow scores averaged around .5 for
the three years, with subgroup correlations ranging from .28 to .64 in no "
\ apparent pattern. These relations, however, involve subtest-specific cor-
- 5 ’ Y - . -
relations; that is, practice and slow times on walking and on drawing each *
" « . - >
correlated about .5, while practice times from one subtest and slow times
from the other correlated around .2. Thus, there is little general response
{ . tempo variance reflected in the relation of these two scores. . s
4 &
o * A
ERIC - ”
Wiiﬁﬁﬂ .
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Table 14

Stability of MIT Scores Over,

Years for Sex X SES Subgroups

-

- Low SES Middle SES High SES Total
' ) Ye;;; Years Yeare Years
1x2 lxg 2x3 1x2 1x3 2x3 lx? ) 1x3 2x3 1x2 1x3 2Zx3
Average Practice -
Male .12 -.02 .18 .05 -.dé;'.oo .27 .18 .36 .09 .00 .09
' Female, 27 -.07 .05 .13 .00 .01 .27 .02 .16 .18 -.03 .05
Total .19 -.05 .12 .09 -.01 .01 .27 .07 .22 .13 -.01 .07
Average Slow !
Male .35 .03 .24 .19 .31 .29 .54, .30 .46 .42 .27 .32
Female 44 18 .18 .35 .26 .30 .38 .19 .37 .39 .25 .32
Total .38 .09 .22 .40 .29 .30 45 .26 41 &2 .27 .32

A more detailed analysis of score relations from the MIT was made

4

with the Year 3 data in which additional practice and fast administration

trials were included. Following the reasoning of Massari, Hayweiser, and

Meyer (1969), relations of fast trials to other trial scores can be used to

td
infer the degree to which ability to follow instrupfions contributes to the

child's slow performance.

If those children who succeed in slowing their

-

response on request are also those who succeed in speeding their response
]

when asked to do so, it.may be that the task is assessing their understanding

of instructions rather than their ability to slow their response rate.
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*

Correlagionalianalysis, however, indicated that for each subtest the twd
practice trials and the fast trials were correlated on the order of .5,
while for each.gybtast qﬁe s low admiﬁistration trial correlated less t#ag
.2 with the fast administ}ation. Fast performance was related to practice,
not to slow scores, '

A principai'components factor analysis of the eight time scores
obtained in Year 3 emphasizes this point. On Varim;x rotation three clear
factors emerged. The first was specific to the d;awing subtest, and had ,

*

gigh loadings (.75 to .84) Eor the practice and fast trials aloné with a
moderate loading for sloy scores (.45). The second péesented Q comparab le
picture for the walking Qubtest~—practice and fast trials loading .78 to‘.80,
édd slow trial lbading .38. The third; finally; had large loadings only for
slow trials (.77 and .81), while loédings for the remaining six scores ranged
from .31 to -.21. Thus, common variance in slow performance does not .crlect

either the child's skill in performing the motor activities required or a

preferred tempo of response; it is specific to the situation in which the child

S

is asked to perform slowly, i.e., to his éelf—regu%atory ability in this task. -

Relation$ Among Self-Regulatory Behaviers .
Table 15 presents intercorrelations of MFF latencies and errors, MIT

average practice and average slow trials, MIT average practice (for fast
N 1

administration) and average fast trials for Year 3 data, and Delay of

Gratification scores, separately by year of testing; Similar matrices

»

were obtained for each sex, SES level, and sex by SES level combination; these,

however, will not be presented. L .

The Delay in Gratification' task showed po relation to any other measure

- —

in the matrix. 1t should be noted that since this is a one-item task, no

L]
.
~
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reliability index is available for the score. There was, howyever, no
stability of performance over the two years in which thé§ measure was ¢ .

4

given (r = -.01). Hence, the absence of rela

=

tions may simply have been

due to unreliability of an index depending on a éingle decision by the child.

¢

r &)
It may also be noted that in correlational analySéfvS; the Iarg@r cognitive
N 4 . N

—

T
e

e

4

&

between MIT slow performance and MFF scores.

-

battery administered in the first two years of the study, this m;ESure

failed to relate to any other performance index. A nonparametric structural

i

analysis of the Year 1 battery did suggest some ség}larity to performance
on a risk~taking index; it may be that factors unreglated to ability.to
. dela& gratification, such as the child's trust and confgdence;in the
examiner's promise to heliver the delayed reward:é?ay have been more
important thag delay ébility or preference in this situation.

MIT practice scores had no relation to MFF errors. Iﬁ‘the Year 3
data, though not irn Yéars,l or 2, they diq have a low positive relation to
MFF latencies (r = .24 and .26 for first and second series of practice

v trials, respectively). Of greéter interest, however, is the relation

Here there was an apparent

dif ference across years: at all ages low error scores on the' MFF were
assoclated with slow response execution on the MIT; the coefficient was

on the order of .3 in eaqh year. MFF latencieé,‘however, were unrelated
to MIT slow performayce in' Years 1 and 2 (r's of .04 and .07), but in
Year 3 long latencies were associated with slow MIT performance (r = .32).

Examination of subgroyp data indicates that this pattern was found

consistently for the various breakdowns of the sample. For the six sex

by SES combirations the range of coefficients obtained was as follows:

for MFF errors, correlations varied from -.18 to -.47 with a median of

Q- .
ERIC
o i o - y

P
@
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.—.26 for males, and from -.11 to - .30 with a median of -.20 for females. 1
For MFF latencies in Years 1 and 2, the coefficients ranged from -.02 tc .07

with a ‘median of .05 for males,'and frem -.15 to .2C with a median of .03 for = .

/_\ "

females. Finally, for MFF latencies in Year 3, they were .41, .32, and .%f’ ‘
¥

for low, middle, and high SES males, and .34, .29, and .19 for females of

the three SES levels. No pattern of dié&zggnces was found with respect to &

SEiJ For sex the direction of differenfe was toward stronger relations for
L) .

Ed

differences here-were small, however, and <id not approach significance.

males between MIT slow performance and both MI'® errors and latencies. The ’ l
Discriminant Vélidity with Respect to General Ability

) |

The next question to be considered is that of the relation between 1

self-regulatory behaviors and measures of;more general ability or competence.
~

Do the selfryegulatory measures provide an assessment of an ability which
7 Jc8 y :

ishab, from the general level 'of competence at which the child

performed inYesting? '"Distinguishabiljty' does not require that general

ability and self-regulatory ability be completely independent of one another, ~

ng only that .when variance which the self-regulatory measures share with

generalf ability is removed, these measures continue to show positive cor-

relations. .

Relaticns among the three ability measures and their stabilities over N

yea jre given in Table 16. Genéral achievement, knowledge of grammar, and '
unde sténding of rudimentary quantitative concepts al shared a substantial
~ . 4

part of their variance, and did not appear to define separate ability

dimensions in the current sample during these early years of development.’

<

(In factor analyses of the Year 1 and 2 daca, these three measures, along
4 . o

with the remaining cognitive measures in the batterv, loaded on a single

factor.) : . . -
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Table 17 presents the correlations between self-regulatory behaviors

and ability measures. As might be expected from their lack of factorial

z

difference, tha three ability measures correlated very similarly with each

of the self-regulatory behaviors. Where substantial correlations were to
( .

be found, the Preschool Inventory generally showed larger correlations than
) ~

did the other two measures, particularly during the first year of the study.

It is likely that this%is simply a reflection of the greater reliability of
. L 4

the measure, which is a test of approximately three times the length of

1 4

either of the other two.

The ability measures were significantly correlated with MFF errors in
each year; with MIT slov performance, though not so strongly, in all three
yéars; and Yith MFF latencies, again not strongly, in only Year 3 data.
Thus, there was again evidence that th; MFF Iht;ncies had a different
meaning in Year 3 from that in earlier years. In Years 1 and 2 they bore
no relation to measures of competence, either within the self-regulatory

domain or in the larger general ability domain; in Year ™3 they had moderate

but consistent correlations with both kinds of abilities.

Correlation matrices were also obtained for the various sex, SES, and

N

sex by SES subgroups. No differences were found assotiated with thes;
br%akdowns Sf the data. y '

\ Partial correlational analyses were conducted to discover whether
sign%ficant relations among self-regul. ory measures would still be fourrd
when variance shared-with cognitive indices was removed. The éognitive
peasureiused in these anélyseé was the Pfeschool Inventory, which appears to
represent the cognitive domain well andbyhich, as a mpre reliable index, °

N . P B
also showed the largest correlations with the- self-regulatory behaviors,

Table 18 contains ccrrelations among MFF latencies and errors. On the left
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Table 17

Correlations Between Self-Regulatory Scores

«

and General Ability Scores by Year

-7
{
‘ﬁ ’
General Ability Measures
/
) Preschool
Self-Regulatory Scores Matched Pictures Enumeration Inventory
Year 1 ‘ .
MFF Latency -.02 . -.03 -.03
‘ Errors * -.28 -.22 -.50
MIT Practice .15 . .04 14
Slow 29 .20 .46
Mischel .01 ., \—.OG .=.05
Year 2 \'
* MFF Latency . -.02 .01 -.02
Errors -.49 e -.51 -.63
MIT Practice .1l .09 !
Slow 733, - .37 N A1
‘Mischel -.09 -.07 Y -.09
; * E
Year 3 '
@y
MFF Latency .21 .31 .23
Errors ¢ -.43 -.47 -.53
r . A ’ -
MIT Practice .05 .08 .05
S1ow & .28 .29 - L.27
Practice .03, .13 .06
Fast +.06 -.05 -.07

~ ¥




W AR

47~

-

Table 18

Zero-Order and Partial Correlations Between MFF

Scores by Sex and Year

Group

Yedr 1 Male

Female

v

Year z Male

Female

Year 3 Male

Female

Zero~Order Correlations

LY

Partial "orrelations

Latency X ¢« Latency X
Error Error
(PSI helé constant)
.09 i - .07
.01 ¢ .03
-.01 -.05
-.20 -.26
—-30 —024
--43 "‘-3[‘
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’

side of the table are given the zero-order correlations, and on the right”

N

are given partial'cbrreléqions, in which the influence of Ehe Preschoeol,

-

Inventory has been removed. Coefficients are“présented separately by sex

»

for each year's.data.

v

s

.

| _—Parrialling an index of general'ability out of the latency-erro
. . 4

2

’

relation did not reduce this relation substantially fér any cex-year com-

b'na%ion; thus, the self-regulatory dimensjon which appegrs for femszles ia’

Year 2 and for both sexes in Year 3 is distinguishable, in those subsamples,

X

»

N

.~

it

from gemeral ability.t Moreover, there is no support for the argument

'presented by Lewis et al.‘(l968) that MFF errors are
£

¢ -~

~ ' * ~ 4 - L3
stylistic variable for males than for females, with females' errors more

depefident on ability level. In fact, the Year*2 data, showing a(sign}fica

.

“« 0~

more a function of the

latency-error relation for females but not for males, and the Year 3 data,

showing nonsigﬁificant differences in the direction-o

~

de
opposite direction.

.~

slow administration scores and the HEF latencies and ecrors; again the

Preschool Inventory score was the score partialled out.

.

A

~

f stronger latency-

error relations for females than for males, indi ate a trend in the

I'¢
1

)

, Table 19 contains zero-order and partial correlations belween MIT

For both :sexes,

removing vipiance shared' with a general ability reduced the relaticn of

MFF errors and MIT slow times to nonsignificance; thus, their relation

.

appears to have been based on the portipn of each that represents general

i)

nt

level of\EDQPetence. The correlations of iatencies with thé MIT slow score,

however, present a different picture. In Years 1 and 2, where the zero-

order correlation was near zero, the partial correlation was also. In

Year 3 data, however, there

«

igs evideﬁce that MFF latencies shared

‘e

-~
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‘ Table 19
& ' -
i H
y B . Zero-Order and Partial Correlations Among
1 o MFF. and MIT Scores by Sex and Year
. ;};\ L3 hinl -~ ) .
o4 4 » .
f{ Zero-Order Correlations Partial Correlations
s {: 2 :
# § MFF Errors X _ ~ MFF latency X .| MFF Errors X MFF Latency X
% ' MIT Slow | MI1 Slow MIT Slow MIT Slow
L ! .
b \ e - ;
H . \\ - . (PSI held (PST held -~
- constant) constant)
: Group ;" .
[~ Year 1 Male -.31 .04 . -.11 © .08
. Female -.30, .05 =.09 .04
y b ‘ A ' ' ’
L ‘o ‘
Yegr 2 Male =29 ‘ .06 .Q0 .09
Female po =27 .08 © -.08 10
. , mf_’;'ﬁ”w”-::uf .
Year 3 Male ’ -.27 .33 -.12 ’ .29
Female . |- -.23 - .30 -.04 21
S~ )
.
13
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variance with the MIT slow performance which Q?s not general ability

variance. , Thu%, it appears that, along with a developing relevance for

performance of the reflective—impulsive style, as measured by the MﬁF, there

[

is a' developing relation between stylistic and ability measures of self-

regulation. The partial correlations are relatively low but.reach a

* [4 N .
satisfactory level of confidence (fcr males, r = .29, p {.0001; for female-,
r = .21, p{.0001); these coefficients do not differ significantly from oné
another (p (.25). . . ,

.

Discriminant Validity with.Respect to ResPonse'Tempo

It is apparent in the data examined thus far that the meaning of the
. .

.

self-regulatory measures showed a change over age, toward increasing con-~
vergence of the several measures in this domain. It is alsoc apparent tha:
the common variance among these measures is distinguishable from general

ability variance. It remains to be seen, however, to what degree these

measures provide an indéx of a more general dimension having to do with the

child's preferrad speed of response, irrespective of the cognitive demands

of the task. The only evidence which has been presented with respact tc
this issue invclves the correlational différentiation between MIT slow '
performance and the practice and f%st administration scores on MIT; this
differentia*ion argues that slow p$¥formance, and the MFF scores to the
degree that they share variance with MIT'slow pgrformance, depend on
someth;ng other than such a response tempo dimension. Here, the several
additional time scores will be examined to provide further evidence on
response tempo.

Cne indication that response tempo is distinct from self-regulafory

ability is given by an examination of mean changes for tempo scores over
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r///////Iabig/gg -
Means for Res;onse Tempo Scores by Year

//
I [4
Year 1 *° Year 2 Year 3
v .
‘ Score Mean SD Mean SD Mean SD
, Seguin Form Board- . )
- Fastest time.l 1.63¢ 0.20 1.4 0.13 m—— e
Preschool Embedded
Figures Test-Larency .842 174 .752 .169 . 756 .136
tc first response.
Sigel Obje¢t Categor-
rization Test—La&ency .799  .214 .764 202 .826  .179
to first choice,
v -
In minutes -
2, .
I'ransformed by log (X). .
}
) years. Table 20 provides meaas for these measures. Time taken on fastest
( t%{gi on the Seguia Fofm Board, which was given only in the first two vears

o .
of data Ssllection, decreased from the first to the second year by about one

“standard deviation. Latency to first response on the Prescliool Embedded

Figures Test also decreased from the first to the second year, and did not

change from the second to the third year.

Here, both the linear and the
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quadratic age trend were significant (p(.OOOl). Finally, latency to first

object choice on the Sigel Object Categorization Test showed a significant

quadratic trend (p{.0001); latencies decreased from the first +o the second

year, and then increased to the third year. None of t! se measures, then,

-

followed the pattern .of monotonic increases with age which were found for

MFF latencies, for MFF accuracy (here, a decrease in error scores;, and for
b

: s
MIT slow performance.

.

Correlations over time and acrozs measures for the temro scores showed

the Seyuin score to differ in several resvects from the sigel task and the

<

PEFT. Seguin fastest time had high stability from rhe first to the second
year's testing (r = .53), while the other two scores had low stability

coefficients, ranging fram -.03 to-.20. Also, within year the Sigel and

»,

PEFT scores had a low but quite consistent positive correlation (ranging -

from .20 te .23 for the three years). The Seguin scores also cerrelated

positively with the two latency scores, but with a range from 11 to !17,

”~

t ' .
and a median correlation of .07. The same patterns of correlations were »
found when data were examined for the various sex and SES subgroups.

Correlations between these three measures and the three general
] .

° ’

ability'measures under exnmination in this' repotrt also show differences.

-

The Seguin score correlated negatively with the ability measurés; that is,

Inventory, Matched Pictures, and FEnumeration test$. .ime on this task J

: 2

TR,

fast times on Seguin were associated with higher scores on the Preschool
N ¢

thus appears to index perceptual-motor coordination, ability to follow }

instructions, or other components of ability represented in the general

ability domain. Sigel and PEFT latencies, on the other hand, had no con-

sistent correlation with the ability measures; over the three years for

-




r ’ . -53-

-.19 to .10, with a median of -.03.

/\l

\

Response tempo measures had negligible correlations with MFF errors, with
., I -

MIT practice and slow scores, and with the Delay of Gratification measure.

- ~ Sigel laténcies, however, were moderately correlated with MFF latencies in

>

~

which correlations were available, the range of coefficients was {rom

Table El‘bresents the correlations between self-regulatory behaviors

and the Sigel and PEFT .latencies, for the total longitudinal sample.

Year 1, had a negligible correlation with them in Year 2, and showed a

\

Table 21

v

& ’ Correlations of Respons

. . With Self-Regulatory S

e Tempo Scores

cores by Year .

moderate positive cirrelation in Year 3. PEFT latencies had a lower

Response .Tempo Scores
- Year 1 Year 2 Year 3
Seli-Regulatory Scorgs | qi.01 R PEFT RY | Sigel RT  PEFT RT Tigel RT  PEFT RT
MFF Latency .46 18 .07 .10 529 .18
Errors ' 11 -.11 -.03 .06 -.02 .07
MIT Practice .02 .03" - .08° -.07 .18 .07
Slow : .02 .12 .09 04 11 .07
Practice -~- L m== Sl - .19 .08
Fast --- --- - -— .15 .03
] Mischel .00 .03 .03 .06 — —

- e .

I
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correlation with MFF latencies but followed a similar pattern, in that

the Year 1 and 3 correlations were higher than that in Year 2.

This pattern' was repeated t.. oughout the variou: sex and SES subgroyps;

a detailed presentation of the correlations involvirg MFF latencies is given

in Table 22.

.

. 4
- Table 22
Correlations of Response Tempo Scores With MFF .
Latencies tor Sex X SE§ Subgroups by Year ‘ x|
. ) ‘ Year 1 Year 2 ! Year 3
Gropp , Sigel RT PEFT RT Sigel RT PEFT RT Sigel RT PEFT RT
T ALt ss .46 .18 .07 .10 .29 .18
Male .43 .16 .05 .13 .31 .25
Female .49 21 .07 .00 .28 .11 -
Low SES .46 .25 -.02 .18 .20 .20
Middle SES 47 .16 .08 209 .32 .20
High SES 44 .23 .25 18 .37 .17
Male Low SES .50 .28 .04 .28 .10 .21
Middle SES 41 .10 al0 11 .36 .25
High SES .36 .20 .12 .34 i .41 .31
Female Low SES . .42 .21 -.12 .14 .30 .19
Middle SES .55 .23 .06 .11 .28 .14
High SES .46 .22 .35 .00 .38 .10
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These data suggest that the MFF latencies, during the first year of
the study, were largely indexing response tempé. By the sccond year (his
fvas no longer true; their relations with tempo measures had dropped to near
zero. In the third year, however, moderate positive relations with the

<

tempo measu..s again appeared. Perhaps at this point in de velopment ,

Sigel latencies may also have begun to show differences associated with
’“’ (3 - . ‘e v- 03 . >

a reflective or impulsive style. Recalling the earlier discussion of the

Sigel test, if the child is faced with uncertainty as to which he will

perform of several groupings he is able to make the conditions for

elicitation of stylistic vaviance are present; around age six some of

the children in the saméle may indeed have become capable of seeing and

reflecting upon several alternative grouping possibjlities. )

s

e ——
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Discussion

Several aspects of the results presented here conierge to ﬁndicate a
change with age in the meéning of thé seif—regulatory behaviors; all in-
volve changes in the correlations of MFF latencies witﬁ other scores. To
summarize, MFF latencies, from the pré-nursery school to the kindergarten
year, go 1) from no relation to MFF errors, to a significant negative

relation; 2) from no relation to MIT slow scores, to a low but significant pos-

- itive relatiép;<£?d 3) from a moderately strong positive relation to latencies

on the Sigel Object Catégorization Test, to no relation, and then to a

moderate positive relation. The latencies also go from no relation to

Preschool Inventory scores, representing the general ability domain, to

L]

a low positive correlation in Year. 3.
[
The results from the Year 3 testing are consistent with thos which

bar
§

P

have been found b§‘other investigators working in this domain. Kagan and
kis Eoll;borators have shown in many sfudies hith e%ementary schoel children
the negative latency-error relation which appeared here (e.g., Kagan,
P;arson, and helch, 1966; Kagan & Kogan, 1970)} and have found a positive
relation Setwgen MFF latencies and the ability to perﬁorm a motor act

slowly (Kagan et al., 1964; see also Hess, Shipman, Brophy & Bear,.l969;

Ward, 1968b). The latency-error relation has been seen in children below

the elementary school age (Harrison & Nadelman, 1972; Katz, 1971; Lewis et
]

al., 1968; Meichénbadm & Goodman, 1969; Mumbauer & Miller,.l970; Wara
1?68a; Wright, 1972; Zucker & Stricker, 1968) as has a nositive rélation
between MIT élow‘perform;nce and MFF latency (ﬁarrison & Nadelman, 1972).
ganta Q}970) also reported a positive relation between MFF and MIT perform

ance; but his MFF score was based solely on errors and so may have related

to MIT only through variance shared with general ability.
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eight studies, the samples were exclusively middle class, and that in four
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The present results differ from those in all the studies reported above

in that thereé was no relation bgtween'MFF latencies and errors in the first

-~

two years. There is, however, evidence that the-difference is ohe of popu-

lations rather than of contradictory findings. Age and SES characteristics

\

of the ohildren studied in the eight invesbigatiqns with preschool children

. /
which are listed above are given in Tablg\23.~ Note that in five of the

of Ehem, the children were of kindergarten age-—aétually‘in kindergarten

classes in two 'studies, and with an average ‘age ranging from 61 to 69 months
. < ;
in all four studies. Further, there are no samples in this-list i~ which the

children were both of lower SES and of an aver;ge”%ge less than five years.
It is éasily assumed, from the number of reports which have provided pQgitive
findings with respect to thé'ﬁFF*ié bo;h elementary anq preschool sa&ﬁles, ’
that the hega;ivé relat@on between latencies and errors has been found over
the entire préschool age range ir. popu]ation; including a1l levels of SES;
ﬁut in fact the low SES--younger age ;ange, E&jwhich the present sampi? '
corresponds, appears not to have been examined in these studies.

These consideraqions-suggest that for many_children the ages from
around three to fi;e represent a ;ransition period : the organization
of selfcregu;atory behaviors. Children who are very oright or who are
highly advantaged may complete this transitidn earlier, pefhaps by around
the age of three to four. Wright's.(1972) youngest subsample, ranging in

[}

age from 34 to 49 months; and Lewis et al.'s (19€8), with ‘44 month olds, *-

-
.

both showed significant negative relations between latencies and errors,
implying that these children had reached a point in development at which long

*
latencies were employed in the service of superinr infcrmation processing.

>

«
»
s N .
. .
' .
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Table 23

Age and SES Characteristies of Preschool Samples in MFF Studies

]

Referénce Age - SES
‘Harrison & Nadelman, 1972 4860 months Middle Class
Katz, 1971 44-65 mdnths (Private Preschool)
) 44 months Middle Class

Lewis et al., 1968
Meicﬁenbaum & Goodman, 1969
 Mumbauer & ﬁiller, 1970
LWazd, 19682

Wright, 1972

Zucker & Stricker, 1968

-~

c

63-76 months

" 56-68 months

50-~-78 months
34~-80 months

5765 monwh‘s

Middle Class |

Advantaged & Disadvantaged
Middle Class

Middle Cléss

M;ddle Class & Ho. . start

.
rd
.

/

-

Children who are not so favotred, however, appear to reach this point at a

later =zge. The present sample as a whole had not begun this transition at’

. b .

the average age of 31/2, i.e.,

in the first year of testing; it had com-

pleted it by, the age of 5 1/2, in the third year of testing. Thus, the

¢

question is one of rate of development, not of a different developmcntal

i

course, except ‘to thz degree that a longer period of less adequate self-

3

regulation: has implicétions for the child's learning during this time. Note,

also, that the difference suggested is one of the integration of behaviors,

not of the mean levels of performance.

in the present sample all children

were responding very quickly relative to the time taken by older children

. , .
on the MFF, and relative gs well to the time they would have needed in order

to perform the task in a more or less error-free manner. Th2 transition which

is proposed as occuring during the 3-5 year old range, iinally, should not

-

be confused with that which White (1965) and others have suggested comes

around the time of entry irto tl . elementary schcol system, and which may
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A3
be in part dependent on the additional cognit;:;\sequirements the formal

>
educational system imposes on the child's performance.

This interpretation is post hoc; however, it is given additional
support by a consideration of results obtained when th¢ present data were
analyzed by the sex and SES of the child. With respect to SES, Year 2

iatency-error correlations were .03 for the lowest SES group, -.17 for the

middle group, and -.30 for the high group. Thus,.the least advantaged children

showed no signs of development of the exp@cted relation during this year; the
most advantaged showed performance comparable to that obtained one year later
by the éample as a whole: and L.e middle‘SES group showed inteFmediate results.
These data clearly fit the hypothesis of a differential rate of growth in

the relevance of the'stylistic variable for performamce. Likewise, in look-
ing at results‘according to the sex of the child, ig Year 2 males showed a
laten y-error correlation of -.0l, while females showed one of -.20. If. 1t is
assumed that‘feéales are generally more cognitively advanced during the pre-
séhool vears, these coefficients also fit Lhe differential growth hypothesis.
The weight of such evidence as there is favors tnis assumption (Maccoby,
1966). In the nxesent sample evidence for female superiority in performance
on ability measures was mixed. Two of the three ability Scoresvexamined

for this report showed a significant Eéx difference favoring females (p(.00l},

A

while the Preschool Inventory perfofmance exhibited a nonsignificant trend

“in the same direction in each c¢f the three years of testing. On the other

hand, analyses based on performance of the larger sample from which this one
was drawn generally failed to show sex differences in the first two years.
The absence of a sex by year interaction suggests that this difference is not

2 function of changes over age in sex differences; perhaps it reflects some

%

4
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contingency among sex, ability, and the child's continued availability over
time for testing.
The question of sex differences in self-regulatory behaviors is an

important one. Maccoby (1966) has summarized evidence suggesting that the

~

meaning of an impulsive personal style varies with sex. Intellectual

functioning appears to be-assogiated positively with indices of impulse
express{on in females, and negatively with the same variables in males.

If males and females generally differ, such that most females are in some sense
too highly controlled, and most males tro little, these find{hgs indicate that
a less extreme position with respect té impulse expression is optimal. The
existing data with respect to the mg;g‘cognitive self-regulatory behaviors

examined in this report, however, do nol conform to this generalization.

Ad {

Rather, where relations iLave been found, they indicate that for both sexe

~

®

general intellectual iunctioning is higher in those wRo aré more controlled.
)

The present report is not adaressed to these issues, except in so far as

-

it examines general ability correlates of the self-regulatory measures
employed; and here, where there were relations between self-regulation and

general ability, they were uniformly positive. Subsequent reports, in

-

which implications for a broader range of cognitive and noncognitive

behaviors are examined,. should contribute mdére fundamental inforgation.

..

It should be emphasized that the younger childrea in the present sample

‘'were not in any sense totally lacking in self-regulatory ability. On the

MIT, for example, even the youngest children tested in the first year of
the study were able to slow their response execution upon request. Moreover,
while they were unable to withhold response on MFF trials long encugh to

igsure high accuracy, they responded only a little mapre quickly (and with

very simildr error rates) than the middle-class three-year-olds tested by
"
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"

Lewis et al. (1968), where at least in males the reflection-impulsivity
dimension was clearly manifested. It is the organization of these behaviors,

not the level, which is at issue. '

Perhaps these results can be interpreted as another instance of the
Al

developmental sequence proposed by Flavell and others, which was alluded to ;

-

in the introduction. The young child is not lacking in seM-regulatory

1N

ability, as seen in his MIT‘perforyance. What he latks is an understanding
that it is to his advantage to bring this ability to bear in his test—tak%ng
performance. With increasing ag; and experience, he may simpl: iearn that
abilities he has and uses on command are ref;vant for task performance, and
so wif? come to apply them wichous specific insfruction.
A related posgibility is that the young child's goals in the task may
rot be those of the tester; for some children, pleasing the examiner, being
"fair" by making sure that their choices are distributed over all the .
options, and similar "task irrelevant” cbjectives may be equally as important
‘as obtaining ‘high accuracy. Part of the set with which the older or more
advantaged child approaches the task may incluﬁe a greater orientation toward
intellectual acblﬁ?@mept; and so the develcpmental change may reflect not )
‘just.changes in recognizing the relevance of an ability for task performance,
but also changes in ar understanding of what an adult is .reque<ting in
setting the task. ) . ) '
Kagan et al. {1964) suégested an alternative explanation of the origins of .
self-regulatory ability, proposing' that cognitive impulsivity might be an ’ ¢
outgrowth of a general, perhaps physiologically based, quick response tempo.
From this perspective it could be argued that the ;bility to withhold or
delay response would inctease as paré of a.gene?él developmental sequence;

’

3
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By . and that only when the child has reached a point at which a moderal:: delay

-

is possible can he bring his cognitive abilities fully fo bear on. task i

L4

performance. The present data are less compatible with this possibility

.

.

than with the cognitive interpretatj in several respects. .First, as has

P

been indicated, all the children tested showed some.abilicy to slow their

response rate on command.. It is not clear wnhy children should be physio;
. .

' logically unable to delay on the MFF but.able ‘to do so on the MIT. 'Secend,

b

. _ -there was 1little evidence for'the general response tempo dimension which

- a

this explanation implies should be found in young children. MIT practice

scores showed little stability across subfésts or across years, and little

relation to other response tempo indices examined. These indigeé themselveg
‘ < T R
+ .
had low intercorrelations and stabilities. The only notable exception to, ’

this pattern was the moderate relatien between MFF and Sigel latencies
in Year 1. Third, this argument implies that indices pf response tempo in

the early years should be predictive of self-regulatory behaviors at a
* |

later poin: in .developmefit. The relevant correlations (not presented) did

Ao

not show this relation.
' 4
The present. report, in. discussing correlational changes with age,

3 T e . .
involves inferences irom group data to changes over time in the task approach

taken by individuals. Some questions as to individual changes remain
unanswered through this apprcach. For example, given that some tndi&iduals'.

. 2 3 * ) M .\
became "'reflective't (slow and accurate) on the MFF 1in Year 3, were these
s

more likely in Years } and 2 to have been "impulsive' (fast and inaccurate),

fast and accurate, or slow and indccurate? The product moment correlations
examined Q@di;ate only that there was little derall consistency across .

s Yyears in latency considered alone; it remains possible that there is some

©
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predictability in mcvement. from one of these subgroups to an fﬁ;;. As

another example, once individuals can be described as f ling at some

<
»

.point on the reflective-impulsive dimension, what is”the course of their

change from year to year? Does the equation expfessing the regression

of latencies on errors remain constar* over <ime, vwith individuals

.

changing in both latencies and e.rors ip’such a way as to fall on the

same regression line; or-does the regression equation change svstematically,
EY

< e ! ;
perhaps with the same latency 5% a later age bejag associated with a lcower
- ' , s -
error scoré? The data avaiYavle, e 'secially when combined wi“h data from

these tasks obtained/}y/iater years of the study, will permit examination
of some of these quéstioas. It is possible that sequences of individual
change will Es/ég/:mportaﬂt as 1Aformation on overall level of performance
for understé%ding the ways in which family and educational variables affect

children's development.

Finally, though the increasing iintegration of self-regulatory behaviors

4 : . . . r~
with age has been the focus of attention, the six-year-olds in the present

study still showed a relatively low Level of such integration. Approximately
127 of the variance in MFF latencies was shared with MFF errors, and only
4 to 8% with MIT slow scores. Correction for unreliability in these scores

N

would raise the percent~ces somewhat, but would not change the general

level of relation ,amatically: thus, in a sense the various self-reculatorv

I
. ) \
scores are muc:. more indcpendent of one another than they are related One

-

of the concerns in further analyses of th. data will be to discover whether
children whose MFF latencies and MIT slow scores are discrepant--those

with long latencies but fast times on slow-trials, and those showing the

-

converse pattern--are intermediate in their cognitive and personal char- .
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acteristics to those whose performance shows greater consistency, or
4
1 !

whether they are divergent from vxpectations based on an average of these

two instances of self-regulatory npportunities.

e

\)
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