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THE CONSTRUCTION AND UTILITY OF THREE INDEXES
OF INTELLECTUAL ACHIEVEMENT

Harold J. Dupuy, Ph.D., Psychological Aduiser,

Division of Health Examination Statistics

SUMMARY

and

This report describes the construction of '~

three indexes of intellectual achievement for use
in analyses of the National Center for Health
Statistics’ Health Examination Survey findings
for U.S. children (aged 6-11 years) and youths
{aged 12-17 years).
Method

Tke index of Iitellectual Development (ID)

i

was developed through the application of stand- -

ard psychometric procedures. However, the
derivation of the other two new indexes, Socio-
Intellectual Status (SIS) and Differential-
Intellectual Development (DID), should be of
‘'major methodological significance to behavioral

Gunnar Gruvacus, M.A., Foundation for Cfuld Development

data tape record for these two national examina- -
tions. Copies of these tapes can be purchascd
from NCHS.

Utility ,
The index of Intellectual Development (ID)

can be used as a surrogate measure comparable -

to ‘the Full Scale IQ (intciligence quotient) of
the Wechsler Intelligence Scale for Children

(WISC), 1949. The Socio-Intellectual-Status
(SIS) index can be used as a single control,.

“moderator, or covariate index for determining

. the "ontnbunon of the SIS family background.”

" factor in analytmal studies of other examination

scientists who are concerned with advancing ;

measurement capability into a heretofore in-;
tractable area. The elaboration and successful’

application of the method of criterion scalin
as described in this report should encouragg
applications in many diverse areas of scale or
index construction. /

A note of caution is in order. The numencal_v
index values derived in this report are specific

and limited to the data of the Health Examina-
- tion Survey Cycles II (children) and Cycle III

{youths). However, the anticipated use of these-

data ‘bases both within the National Center for
Health Statistics (NCHS) and outside NCHS is
the justification for presenting the obtained
.values and their incorporation, as individual
examination components, into each examinee’s

.

findings./

The utility of the Differential- Inteilectual-
Developmcnt (DID) index is seen in terms of
its potential for studying and identifying other
examination findings that -bear on intellectual
development when the confounding intrusive-
ness of SIS is rémoved. The DID index provides
an indicator of intellectual achievement that -
is independent of the concomitant relationship
of the index of Intellectual Development and
the family background factors used to construct’
the Socio-Intellectual-Status index.

Substantive Findings
- The use of the three indexes in studying

#ne examination findings from the Cycle I
children’s survey (aged 6-11 years) of 1963-85

helps to clarify some persistent issues reiated to

““intellectual achicvement.
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.ls ‘basically comparable to an

The first-order 1nalyses revealed statistically
significant relationships between the indes of
intellectual development and (1} number of
pregnancies previous to the birth of the ex-
amined child, (2} twin versus nontwin birth
status, and (3) attendance versus nunattendance
at nursery school and/or kindergarren. Howeser,
these relationships were mostly accounted for
by the family background factors reflected in
- the Socio-Intellectual:-Status  index. No  im-
portant amount of variance was found in the
residual component. of the index of Intellectual
Development as measur d by the Differenial-
Intellectuad-Development index. Thus the firse
order rclationships with the index of Intelleciual
Dcvclopmcnl were accounted for by the differ
ential prevalence of these coiditions among
children coming from family hackgrounds with
dxifcrcnt SIS lndcx values.

INDEX DEVELOPMENT

introduction
This report presents the methods of con-

structing three indexes of intellectual achicve-
ment derived from data collected by the NCIS’

" mational Health Examination Surveys of U.S.

children (6-7 years of age) and youths (12-17
years of age). The children’s survey was con-
ducted from 1963-55; the youths’ from 1966-

- 70. These surveys have beerf described in pre-

vious NCHS publicatipns.!
The applications| of these indexes in the
analyscs o{ some dita from thc Cycle ll chil-

thle thcse findings may l)c of subslanuvc inter-

- est to somge rcadcrs they are not cxhauslwc of

‘the issues they reflect.
The three indexes of interest in this report

bcar on the measurement of intellectual achieve-

.ment of our Nation’s children and. youihs.
Thcse are labeled descriptively as indexcs of:

-

Intellectual Development (I1D)
. Socio-Intellectual Status (SIS)
Differential-Intellectual Development (DID)

The index of Intellectual Development (ID)

Inteifigence

Quouent (lQ) index. The Socio-Intellectual-

(

Status {815 mdex n somewhat analogous 1o a
Socis-Economic-Status (SES) index. However,
the components of SIS were rigorously cali-
brated ter reflect the contnbution of certain
family background factors 1o intellectual deved-
opment whichi existed mdependentdy of the
child’s or vouth's own control. The Dnfterential-
Intelectual-Devedopment (DID} index is taken
as reflecting ntellectuai wchievement of the
child or youth independent of the SIS family
background contvibution te the index of Intellec-
tual Development. :

The concept of a SI8-yvpe index eme rgtd
tfrom the perception of the confounding or in-
trusive relationship of certain familv. background
characteristics  in  studying the associations

“among health-related variables within groups

of individuals (in contrast to intra-individual
associations). This scems to be especially rele-
vant to studying the associations of certain
somatic insults with intellectuul development.
For e¢xample, if-a strong (ncgative) relationship
were found between scarlet fever and intellec-.
tual development, the next question wonld be,
Is this association accountable by a (possible}

;joint relationship of these two conditions with

a common- SIS-type family background? Also
important in the conceptualization of SIS was

the possibility of identifying a parsimonious set. .
_of farnily background factess which could be

ordered along some dimension (scaled) so that -
none of the many other family background fac-
tors, which are or may be associated with in-
tellectval development at the single variable
level, would show an association when the scaled
dimension is takea into account. The given. in-
vestigator could then “control” on  this one
dimension rather than having to consider the.
many other singular variables. Thus SIS could
serve as a moderdtor or covariate dimension in
the study of associations among any health
variables that also may covary along this family
background dimension. As an example, if one
wanted to study the association of the number
of decayed teeth with diseased tonsils, the in-

_vcsngator might want to “partial out” the com-

mon variance of these two conditions with SIS.

The conceptualization of DID was a rational
¢xtension of a more general concept to a specific
application. The gencral concept is that the
variarce in common between two (Or more)

>
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variables can be extracted and the resdual van-
ance in the varable of mterest can be rescalad
as an index for use in measuring its singular
dimensionality. For example, raw score perform:
ances on i cenetal vocabulary teat are highly
correlated with age from about awe 2 to ape
15. The aue tactor can be “tahen out” and the
vocabulary score achievement can e rescaled
to be independer: of age.

. Criterion Scaling of Predictor Variab!es

The concept of criterion ccaling 15 rather
_sitaple and its application stgaightorvard. In

.~ this ‘context it refers to the scaling of, or assign-
ing weights or numerical values o, response

options within an item or to the original values
along a measured dimension (c.g.. inches of
height), in terms of certain numerical values of
the criterion of nterest, At least two conditions
“must be met. Within a given data ‘set, at least
one data clement must be considered the giter-
ion and at least. one or more of the other data
- elements must have more thun a zero correlation
with the criterion. A criterion, in this context,
is a variable- that discriminates the samplz of
observations , along some dimension, or into
categories, of interest. The criterion can be
viewed as the dependent variable and the other
variables as independent, predictor, or discrim-
ination variables. The Technical Notes section
provides a more complete description of the
inethod of criterion. scaling apd compares: the
results of criterion scaling with multiple linear
regression. *
.

The Index of Inmliecguai Development {1D)

The index of Intellectual Devélopment (ID)
was constructed from the Vocabulary and Block
Design subtests of the Wechsler Intciligence

*. Scale for Children (WISC). These two subtests
were given to both the children and youths. The -

total examined sample for 6-17 years of age was
13,887. A number of NCHS reports describe
‘these %wo tests, the basis for selection, aad pro-
cedures for examination and scoring.!
Independent research studies have " found
that the sum of the scaled scores for these two
subtests correlates about .85 to .88 with total
WISC iQ scores.2 The raw scores on these sub-
tests were transformed and normalized on the

e
[

I~

population cstimates by -+-month age groups
and within sex. The transformation was to T
scores which are set to a mean and median of
50.0 and a standard deviations of 10.0 with the
raw score population estimates of observations
distribrted according to the area under the nor-
mal cune. The T scores for the two subtests are

‘thus sex-age independent. That is, the vanance

attributable 10 sex. and. age was removed. The
:wo T scores were then summed. This provided
a mean of 100.0. The population estimatés were
then redistributed to have a standard deviation
of. 15.0. These two properties are similar to the
WISC Total Scale 1Q score. The obtaine.i range
of 1D scores was 46-152 which was very similar
to the obtainable range of 46-154 for the WISC
Total Scale 1Q. The sample skew value of -.08

v

_und- kurtosis value of -.14 indicate a very close

distribution fit to the normal curve. A

In summary then, the high'  correlaticas .
found between the sum of the Vocabulary and
Block Designs subtests with Total Scale WISC
IQ, and the equivalence in means, standard
deviations, ranges, and distributions provide
sufficient support for accepting the ID index
as a comparable measure of WISC Total Scale
IQ and as sujtable for making aggregate cbmpari-
sons of intellectual development. . '

The Index of _Socio-lntelléctual Status (SIS)

The next step was to select a set of variables
out of the total number of variables obtained for
each child and youth that would reflect family
characteristics and demographic factors that a
prior would seem to be independent of any
personal contribution of the ckildren or youths.
Also excluded were any variables that would be
of substantive interest in their own right in later
analyses. Excluded under these two considera-
tions were such variables as age of father and-age
of mother at birth of examined person, number
of previous pregnancies of the mother, birth
weight, attendance at kindergarten, any child-

The final selection includea 4 ‘“control” vari-
ables and T3 “predictor” variables that seemed
to meet all specifications”Each of thesg 17 vari-
ables was tuen subjected to an analysis of vari-
ance computation with the ID index as the,
dependent variable for criterion scaling. The per-

s

" hood diseases, school questionnaire items, ctc.: '
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be the most relevant uader this funcuonal‘
direction. The fourth most important variable,
race, was ot considered as functional in the

“ cent of variance accounted for and the correla-
tion ratio of each of these 17 variables with the
ID index were also obtained. Table A presents

the list of 17 variables and the percem of vari~
“ance iccounted fer in the ID index for the total
sample, and the two race categories of black and
white and other races. The detailed tables (1-3)

~/present the mean ID values for each response

level for the ‘17 variables plus othcx‘ dctaxled
stzn}.ncs‘. o -

A number of analytical methods were thén
 fried in a search for a procedure tha{ could be.
‘used to combine the variables in.a way that
would -account for the most variance in_the ID
“index and that* would also seem to be most
meaningful in terms of the purpose to be
- achieved. A multiplé regression of the 13
“eriteric a-scaled predictor variables with the ID-
" index wax ot performed. Inst ad a suggestiona
. was made to glve first considerationto variables
" that would seem to reflect 4 “functional’ fac-.
tor among parents. A’ varxable was considered

‘as functional if a gl\en/parent could have exer- o ' . ] ercantd
cised some. degrec ~6f control or influence in o vari-
thc dcvclopmcnt of that parert’s own life style Variable o ance .
or status attainment. Four of the first five pre- _ _ Ve e
dictor variables shown in table A dccounted for ; — - ' s
" the most .criteriorr variance and also seemed to mt Parent’s education ........c.ceeeiecrueas 24.52 ..
: N ond parent’s edugation . 21.23
" FBMIlY INCOME rverereerrereegesseannn - 20.30
3By Lincoln 1. Oliver Chief, Psyrholog:cal Statistics .
’ Numbsr in household under 21 ears o' aga . 7.69.
Branch, DHES. NCHS. \ : e v
4.

sensc just used. Percent vanance accounted for |

in th: ID index is shown in table B.

Again in order to sxmphfy the more direct
meaningfulness of these ‘our functional vari-
ables, they were combined into two  “con-

structed” . variables: (l) sum of both parcnts'-

cducanon (X;) ang (2). annual family income
per person under 21 *'cars of age in the house-
hold (X,). The combmcd responsc ‘levels were

then subjected to analyses of variance-with the-

ID index. The response levels were then. groupcd.,.

on the basis of . approxxmately cqual mean ID

values with a progressive increase in mean ID”.

for group. division. The grouped response levels

were' then criterion scaled for response-weigkss. .
A scrutiny of tablcs C and. D should help tof

Table B. Percent vanance accoumed for by four mdepqndom
N predictor variables .
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‘Unweightad mﬂ. !i:o. f’né.n Inui'mud Davolopmont (ID) ecores, standard deviations, and constructed varlablu, bv sum Qf
both plrdnu q,dwsnon in years, with percent variance accounted for and correlstion ratios’

Connructed varisble X
' Mean. Y
Sum of bath parsnts’ educition n SO . :
A o Value | “”."g“ sp
Totaho.oovn. emmeereee s sessemessens s e 13,887 | 1000 | 15.0
824 | 103 ’
905 | 11.4
791 | 1.2 . ]
819 |116)]| 0807 | 402 | 807 1.1
78.1 | 109
311 | 140
gco | 9.4 ,
ge6 | 1.2
857 | 123
875 |128)] o867 | 640 | 857 128
g3s |132)}] -
853 | 126 ‘
89.3 | 12.9) :
873 | 13 } 0885 | 793 | 885 12.7
885 | 13.0 ’
919 | 128
932 13.;;} 0929 | 1,135 | 929 136
936 | 18 . a
338 | 125} [ osar | 1036 | 41 i 124,
965 | 129) R
oos. | 13ap ] 0emo | 1e0e | s80 | 132
1009 [ 129 . 106 o
1002 .| 1281 | 1004 | 1628 | 1004 129 }'5
1020 | 127 | s o
1oa0 | 128} 103.7 | 3,410 ‘103/ 126 .
107.1 /| 121 o . :
r080 {( 1o} ] 1088 |2 ’,1o§s 122
1094, [1386 ' ég .
o | 135} | 1088 | 821 1’ 8 | 181
1115 | 120 l P
s 29 ) e | ses 711.4 - 123
214 || ’ ' o
121 |l o |
D DA S IRTER T R L T;u 128
1166 -{ 138} \ N ’
1m0 | 1a3f] 114.5 338 114.6 143
2774 | -. 2738 | -
53| . 82|
- .: * ' o
" 13 S
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.ble D Unmighud umplc mc. mun lnxelloctual Developmem {ID} scores, standard dev:nnons and constructed variablas, by annual lamuly incorne per -
- . : peuon under 21 yun of agé in household, with percent variance accounted for and corralarion ratios

N B I
e - : . - . Constructed vanable X,
Annnll family i mcome per person under 21 years o'_‘pge . . Mean sD / .
.in the household - e n T " Mearr
o . i - Value . n 10 - SOy
LT T A ST BT SN 13.887 | 1000 | 150 "
jag | 836 |124 | 0836 | 148 | 838 | 124
$125-8374 ., 706 | 850 |27 085.0 706 | 850 | 12,7
$176-3824... 859 | 884 12.5 088.4 859 | 884 | 125
$625-$874 1,054 | 922 |14.0 0922 | 1,054 | 922 | 140
887581924, 588 | 94.1 131 0942 | 88 | 841 ] 132 (1)
$1IB-81,374 o i T R vt r e 915 | 91.3 138 | 097.3 915 | 97.3 | 13.8
I L] . .
$1,375-$1,624... 1,027 | 994 |13.3 c o 5
$1.675$1,874...... 545 | 101.0 12| 089 | 1572 | 1000 | 139l (4
. 51.475-32,124...:..' 789 | 1019 |13
$2,126:82,374... 817 |.1022. | 125 1022 | 1,876 | 1022 { 132 {3)
$2,375-82,824............... 270 | 1029 |-14.7 -
..'2,625-32.8;4 808 ( 105.2 125
$2,875-83,124 ... 581 | 1027 12,7 ; : <
$3,:26-83,374 ... 461 | 106.1 | 128 1043 | 1.937 1043 129
© $3,375-83,624 87 | 979 | 138
7$3,876-84,124. 66 | 109.0 | 145 -
 $4,126-34,374 .. 1249 | 1065 | 12.8 '
. 100 .} 100.3 14.3 1062 | 1,828 | 1062 | ¥3.3
186 | 1101 12,0/ ’
227 | 1028 -} 14.7 /.
5ca | 1080 | 124 ¢ /| -
281 | 1135 | 135
259 { 1064 | 12.3 ] . .
%62 | 1106 | 129 109.2 | 1,597 { 109.2 | 129 :
190 | 1074 | 125 P
101 | 1098 | 125 o o
" -
511 93 | 1o .
118 {1004 | 13.8 1
121 | eg9 | 163 0999 | 362 | 999 {2
72 | 101.3 | 149.
67 | 939 | 14.7).
47 |. 908 | t2.8 v
26-{ 91.8 | 13.0 :
17 | ss6 | 168 091.1 178 91.1“‘1?.3_‘
8 | 851 12.4 R .
‘10 porsom or mord 13 |- . 84.2- | 13.9
Blonk or refused on mcome and number of persons under 21 years of age
. i : L
[ ¥ pnr:on [ 56 | 105.8 12.8 . .
57 | 10375 | 15.5{ 1y ¢
49 | 989" | 141 102.2 196 | 102.6 () © (3}
............. 34 1010 | 150
...... 19 |*o86 -89)]. " -
26 { 936 [16.7 . A
13§ 957 | 1621} 1 jay
“o | sos 7.4 094.2 71| 945 Gy om
) . .
10¢ panons of more.. 4| 862 | 62
. 'P.{ccnt vorilncc accounted for 22,53 . 21.54
= \Oornmloh ratio.... e gannren 47 ’, .46

~ v

‘Sun tard deviatioimot computed.’

NOTE§ n= sample size: SD = standard deviatien.} | = gmupud together in final variable umitruutmn

b=t
[t

°

s

A
-




clanfy these procedures "The resultant outcome
~ for each of ‘thése two constructed variables vsas
'~ to reduce. response levels in (1) from 35 tc 13
. with only a slight decrease in percent variance
accounted for from 27.74 percent to 27.38 per-
cent and in (2) from 45 to 12 with about a
l.percent decrease in_accounted for variance
from 22.53 percent to 21.54 percent. Table A
presents the percent variance accounted for by
the two constructed variables.

‘A linear multiple regression equation of the
twe criterio.:-scaled constructed variables with

‘the ID index was then computed. The values of

the equatjon were:

\ .
- Y' (ID) = .7382 (X, ) + .5598 (X,) - 26.80=SI8

The “precllcted” values of the ID index (Y
were then taken as SIS index values. The product-
moment correlation between SIS and ID was
5676 and the correlation ratio was .5690.
Sirce these two values are so close, a linear reéla-
1onsh1p betwezen the two varrables is indicated.

- The mean value for SIS was 100.0’ which is the .
' same as the mean for the ID index; the median
. was 102.0. The standard deviation of SIS was .-

8.52 compared to 15.0 for ID which- reflécts

the remaining unacc ted-for variance in ID. .
a,m g )

The range _of SIS-ifdex values was 76.6-115.9
and_the-distribution of observations was clearly
“skewed toward the lower values af SIS. However,
— _the skew value of -.53 is not so great as to pre-
" clude the_ use of the SIS index as a'dependent
_variable in an analysis of variance design. A
- description of the skewress and kurtosis tests
» used is-presented in the Technical Notes. .

The Index of Differential-Intellectual .
' Development (DID) — ~ . L

. The construction of the Differential-Intellec-

‘tual- Development (DID).index was straightfor-
. ward.- The DID index score was obtained. by
- simply subtracting the SIS index score from
- -..the ID itidex score for each mdlvrdual and

adding a_constant of 100.0: DID = ID - SIS .+ .

. 100.0: Thus if an ID score was 120 and SIS was
. 110, the DID index value would be 10 + 100.0
~-or cqual to 110.0 which indicates a differential
" intellectual development. of 10 ID index scores
' hlgher than expected based on the $4S lndex

SIS accounted for.only 0.19 percent of thie.vari-’ ”,,?‘

value. The constant of 100, 0 was added to grvex'
the DID index the same mean as the ID and SI!
indexes; it also eliminates negative, values and %
permits a readily percerved comparison of DID
performance compared to ID and SIS. Thus a’f
DID score; for example, of 100.0 indicatest 4
the person’s ID score was the expectecl valuer""
based on the person’s SIS score. mE
The product-moment -correlation betwee
DID and ID was .8225 and the correlation raj e’[%’ ""l
was .8215. The closeness of these two co
cients indicates an almost perfect linear relatiogh
ship between DID and ID. The mean and medlan)'
for DID was 100.0 and the standard devrfmdl'l” :
was 12.34. The product-moment correlation be-£*3"
tween DID and SIS was -.0015, which 1nckcates.w
a near zero relatmnsh.p An analyses of variance .
test was computed using SIS as the 1ndependexz§' /
variable and DID as the dependent varlabltL '

u

ance in DID; the corrélation ratic was .04. In- -

“spection of the mean DID values for each value

of SIS in table E, also reveals (:nly slight r random..
variations of mean DID. value acrogs the whol‘e**‘* '
‘HS range of values.

~The range of the DID 1ndqx alues was 47- o
143; the skew and kurtosis valugs\of =03 and S
J4 respectwely indicate-an alrhost normal Ehs-f
tribution of observatxons on DII?

.* ("
Race-Specific SIS and DID Inde/xes

 The SIS and DID index valués/were/enm
in the data tape file of each child and youth.and

—
N

' analyses ‘of variance-were then run for all con-
~—"frol, predictor, and. constructed variables. The -

amount of variance accounted for in the DID
index was 4.61.percent by race, 1.48 percent by -
population change, and 1. 00 parcent by geo- .
graphic region. None of the remaining variables
accounted for as much as 1 percent of the vari: -
ance in DID (table A). Several procedures were -
used in trying to”take out the race vatiance in
DID without using race. These included. ad_]ust-
ment of ¢riterion weights, by geographrc region
and -population change jointly and the recalibra-
tion of the two constructed variables by optimal

_criterion scaling within race.-;None of these -

worked. The final procedure used was to com- .
pute racé-specific (white and other races .and -
black) multiple regression equations for race-
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N

r . 5 ,r,ﬁ’ :
; wple’size,.n .‘,Mfﬁzelipcxul%#ﬂ ﬂicd?’é!,
scores and. lefmgthl-lnt%dd Dmlom ssooced, by o
untgd forq\deomlaﬁ L ratios - AcE

"spccnflc SIS mdexcs The resultant equatnons
_were:

uog

............. : .
: . 100. 1L8/
BB ceiie e e ri s e s s et s e e en snnr e Re e sne s ne e b snneer nes ve 144 | 1159 116.1 - 139 100.2 139

POrCENT VOFIBNCE BECOUMED FOT w.revrvereeverssieersesseessessesss e eeseses s 99.9 3238 - 049 | ...

-Corrslation ratio" T P 9 A 5690 0361 AN
NOTE: n = sample size: SD = standard deviation, T ) /
[ '
bl ! .

" Table F, Obtamed means, standard dawaﬁons, range of scom,‘ o
and” Socio- -Intellectual Status and Intellectual- Development L
correlations. for race-specifuc -Socio- Intelloctual-Stntus in-. -

SIS (white and other races) = .7488 (x,) dexes | i
S+ 4293 (X,) - 16.53 ’ ' ' ‘ e , AT P
SIS (blaCk) 4625 (X ) +:.3613 (X2) + 8°62 Race. y" ~-Mean | SD Range " _correl-
P / . “'Btiof!-_ .
The obtamed summary statistics for race-specific - 'A‘,', e ‘1 1000 | 9.04 | 76-116 1. 6011
: SIS indexes. are shown in table F. - roees ‘ — et
Thesc mcan SIS values were now comparable White and °$"°’ races.. 102.0 | 7.62 | 80-116 | " 5268
to the mean TD values w1thm race whcreas the _Black race......oevurrenns ﬁ . 866 4.?7 76-101 4034
B \ i 13
\\ . . ‘- o N ]l A
8 )
' _ 15 ) N
\ “ . TLF" / ! -
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ongmal SIS values were not (tablc/A')/Sﬁ was
still skewed for all races, for whlte and other
races, but not for blacks. - /

The DID index values were obtained from

- two race groups (tablc A): Analyses of variance
were run for ‘the ta.CC-Spcclflc SIS and DID in-

11.98,- and a range of 44 142, and was still”
almost normally distributed.

Examined Sample Compared to

“the race-specific SIS indexes a- befor:. The Population Estimates - :

mean 'race-specific - DID “alue equal to . . -1 v
about’ 100.0 for both, ‘race ¢ while the cdSl.nC:hthg:x | Sd:flptl;:e(gls la;i’:?;l)])was
original-DID means were quite o ut for the used tn the deve n-

dexes, a compari. .. | the results from the
examined sample was made with the samplc

J weighted population estimates. No important
differences cmergcd between the sample and the
population estimates within all races, white and |
other. races, and blacks for means, standard
devidtions, skewness, and kurtosis (table G)..
However, the statistical values shown in this re- -
port should not be taken as populatlon estlmates,
they are samplc values only.

dexes with all 19 variables. - It is apparent in
table A that .differences in mean Intellectual

) Deve]opmcrz (ID) among the predictor and con-
~'structed vafiables were due io SIS influences.
-Less than’1 percent of the variance in the vace-
specific/DID index was accounted for by any of
.the 19'variables for all races and white and other
races. Among blacks, about half of the predictor

and constructed variables accounted for over 1 -
rcent of the variance in DID. Inspection of the
mean DID valuessby response levels for blacks
(sce “detailed tables) did not reveal strong con-.

/" sistent trends sufficient to justify carrying the
race-specific SIS index construction any further.

.~ - The race-specific DID .index: for " all races
had a mean of 100.0, standard deviation of

Intarcorrelations’ of the Indexes

The  product-moment . intercorrelations . .
among hc indexes. are ‘shown in table H. The
'rate-Spcmfn. SIS "and DID index coefficients -
with D in the total sample *<as .601 and .798, .
respgctively. SIS ‘and DID correlated - .008.

i

Andlyses of variance were rin thh ID as the: de-

L
Table G. Examinép sample and poputstion estimates surnm:’z statistics, by race and intellectual indexos 3 L
C . . : o, Sample weighted ;
. / E?tamaned sample population eitimates .
Race and index — — ———
' A Mesn | sD .| skew | KU | mean | SD | skew | KU
Y, ) e tosis | - . tosis .
Al races ln) / : 413,885) : ' ,(46,4,76.563) :
/ =
ID... e meemssmtstsssses sevsosssdoenees | 1000 | 14.99 | —.08 |'—.14 | 100.0 | 1500} ~09 | —.15
. SIS (general) ............ [wee | 1000 | 852 | -53 | -27 | 1000 | 867 | -54 [ ~31
-, DID (general)..... P ST PTERPS PR AN 100.0 °| 1234 | -.03 .14 | 1000 | 1230 | -.02 16
7 SIS (Fece-specitic) ... 1000 | 9.0a | -51 | -567 |.1000 | 911 ] -562| -8
DID (rBCE-SPCHC) errerrensssrreresrerssesssesssss e 1000 t11.98 | -04 | 20| 999 1 1195 ] 03| ".20
B Y ——— i11,901) - ¢ w0807
. A DR g
L OO — 102.2 | 1429 | -3 | .07 | 1021 | 1431 | ~14 | .06
" SIS (genml) ..... 4011 | 811 ] -68 14 | 1014 829 | —69 | - 09
DID (general)........eeecrsreeeecs o1 .| 1010 | 1218 [ -06 | .18 | 101.0 | 1213} -.05 a8
SIS (raceepecific) ...vuunes - eouves 1022 | 752 | -66| .12 | 1022 .768 | ~67| .07
' DID (race-spacific)........ ‘ 1000 | 1216 | -06 | .18 | 999 | 1210} ~05| .18
, ' BIBEK (0 eereeers e s oo e e e " (1,986) : (6295292)
R 1 Y e e | 887 | 1182 7| 00| 865 1198 18 o
© SIS (GONETEN) ivvueiewreereeenriers o v e . . 931 | 769 | .13|-s0| 931 7781 .14| ~-52°
DID (general)........... e { @35 | 126| 06| .37| 9341129 06| °.40
SIS (race- specnflc) e i 8664 4.87 .13 | -.50 86.6 493 14 -52
“DID (racé4pecific) .. 11004 {1087 | 2| 23| 1000 | 1092 | .13 25'
. o . R 8
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analyses of variance

. cycle

TR o ; Table H. Matrix of product-moment intercorrelations of the indexes, by/race

-pendenf variable with race-specific SIS and DID
7indexes. SIS accounted for 36.26 percent and

- DID accounted for 63.79 petrcent of the variance
in ID for a.total 6f 100.05 percent. Since these /

SIS and DID indexes were essentially indepen- '
dent indexes (r = ~.0G3), this indicates that the

- total ‘variance in,ID was separated into iwo
e nonoverlappmg mdependent components. _
' ‘As_a check on the stability of these:indéx

s

values across diverse groups, the results from the
ith the. four control vari-
.ables weresinspected (table A and detailed table
1): No significant variance occurred across these

- .subgroups for any of the:indexes. A furthér

¢heck on the limits of possible shrinkage of thé

strength of relatronshlp of SIS and ID was made.

Analyses of variance were made of the full range

~ :variable sum of parental &ducation, None-34

E <years and more, with ID for Cycles sard 1T
separately. ‘The percent of "vafiance accounted
- Aor i in ID’ was;28.04 and'27.96 and the correla-

_ tion ‘ratios wefe .530 and .529 respectively for

ithe two cycles. “These checks support the posi-

tion that the strength of relationships teported

. . for the combmed sample would have:been very
_ close”had one cycle been used to develop the in-

dexés and. then cross-vahdated on - the other

10

-

. to —intellectual’ achiévement.

’ i Raceand index 10 | sisg | DIDg | SISk |
" Al races (n = 13,887) '

It eeemeseresseesssobeeesesseseeeseeee e sesst et e st e ent e R R 8RR 1.000 | -

SIS (general)..... : 568 | .1.000 |

DID (peneral) ......... 822 | —.002 1.000
SIS’ (raée-speclflc)..v.. cerr——— 601 944 .078 | 1.000

DID {race-specific)........cccvervrernrrsnrnereerenrsnnsnns Sraren e e s 798 ¢ — 003 970 ‘.Q03 1.000

White and other races (n = 11,901) !

D) et e R e 1.000 N

SIS (GBNEIAE) ....ociiererieieinneiimrsrresronisssrssntasssnssnsensonssssssarssmnasnssns seasnesnss e ssssss sssnssassn anassennssns, 524 | 1.000

DID (general).... .824 | —.051 1.330

SIS (PBCE-SPACIHA) ....v.ve.vevveverseerees s bssssssssssssssssss ssnessssnsessseeseesessrssssssessssssesssasass s 526 | .998 | ~.048 | 1.000

DID (raco-spoclfic) ............................................. vneseennsaen herereensrresneenes rernrnresrersaresearnens 850 | —.001 998 | -.001

8lack (n = 1,986)

T 1 o O (PSRN PO 1.000

SIS (seneral) veeseisseastssensesseassssistnseastrassesasntesntsstessnstns sonssassessnnssaennnnisnnssnes s essvanssvansesstansn .403 | 1.000 |

DID {QENEral),....cveruruiursurrsbr et s e e e e s s e s . .780 | —.258 | 1.000

SIS (race—apoclflc) .403 | 1.000 | —.258 | _1.000 )
DID {race-spPCifich.......corrermsnrenssinsrerssessestonsrssressnns Beservesesesmnssssersssanss st s st s . |- 912 -0b8 | .968 | -.007 1.000

NOTE: G = general, RS =’race-speciﬁc. ) P » r,;:
7 U g

[

-~ Sintce the correlation”petween ID and race: -
- specific SIS was .60 and since other studjes? in-

1.000 -

dicate a correldtion of IQ of about .55 between i

siblings reared together, the posltion is "taken:

that the SIS ‘index is measuring a generalized
sociological _family baf‘lig’rp__q_rld_fact

or-relating -
However, DID

cannot be taken, at least at this. time, as inde- .

pendent of other mtrafanuly chatacterlstlcs,

‘orientations, and interactipns.. -

. Future research m(lestlgatlons into famlly‘
to ‘children’s: intellectual achieve- = °
ment should include direct measures of parental -

contributors

intellectual achieverdent as well zs intellectual

achievement orientations and supports withm

the family. -

-

“UB,STANTIVE FINDINGS

Appllcation of the ID and Raoe-Speclflc SIS and‘

DID Indaxes to Substantive Examination
“ Findings from Cycle II Chlldren 6- 11
“Years of Age

* About 500 data eleménts were available on
an extended-data tape for the 7,119 children

- 6-11 ye;rs ‘of age examined in Cycle 11

'

Sixteerr data elements or variables Were



sdectcd to- “test out"' the indexes. The tollow-’

i ltfg nine variables were selected for which
‘ product -moment _ correlations were computed
_with the three indexes.

The two constructed variables
1. Sum of parental education
2. Annual family income per housenold
person under-age 21

The two Wechsler Intelligence Scale for Chil-
dren (WISE) subtests used in constructing ID
3. T-scored Vocabulary subtest
4. T-scored Block Design subtest

A

Two tests from the Wide Range Achieve-
ment Test (WRAT) - : _
i 5. T-scored Readmg Test S
‘ 6 T:scored Arithmetic Test

Th Hams-Goodenough Draw- A-Person Test

~ (DAP)
-~ #.T-scored DAP Test
An educational achievement composite score

of the two WRAT tests (mean 100.0, stand-
ard deviation.15.0~the same as ID) =

‘more to SIS than Block Design contributed, and
- Person (DAP) Test.

that it has a meanmgful measurement property.
‘ and is not )ust a random remduz.l component of

Table J. / Correlation coefficients, means, and standard davnatnom for mtal|actual indexes and salected variables '

8 Educatlon achlevement

A total measured nerformance index made

" of the two WISC, two WRAT, the DAP Test

scores (mnean 100.0, siandard deviation 15.0)
"9, Total performance

a

The correlation cecefficients are shown in

-table j.

The intercorrelations among the three in-
dexes were almost identical to those found on
the combined Cycles II and III sample. Neither
one of the twc constructed variables that,were
used for deriving the SIS index correlated with
DID. The WISC Vocabulary subtest contributed.

the reverse occurred for DID.-The ‘WRAT -tests
had slightly higher correlations with. SIS than
with DID; the reverse was true for the Draw-A-

The correlations of SIS with the WRAT and:
the DAP Test are: reasonable expectations. The
DID correlations ‘with these three tests indicate

L, . : \\f Racespecific - . & | = :
R . ' Index and variable? . 0y — 3<Wﬁﬂ- < gp
N ' : N sis | b
e - ‘
I ) Index Correlation coefficient
: -‘ \. .
1.000 603 .793 | 100.2 14.91
603 { 1.000.| —.009 99.7 9.09.
' .793 | -.009 | 1.000 1005 11.90
i Coristructed variable ‘ %
Sum of parama! EAUCHEION wotovsvvsmsseresessasioss s SEEEEET i3 T sy eirvrmrrssrermossss | -+ 2523 1880~ .=-.016-] 1001 70
" Annual family income per housahold person under age 21 486 .790 006
o o WISC _
& T-lcored :'ocabulary subtest .. . . .859 | ".581 -633.| 503
T-scored iock Design subtast, ................ 867 | 484 | 727 602
‘ i : WRAT _ _
AP eBiNG S i e et sisssisssisisnesoniio | 633|250 | 408|502
TTacored Anﬂ?matlc (LI, Ps et e s s e TN 612 | .463 413 ] 502
e —————————— e eeeeeeesesnesene as1:| 263 | 402 | 504l
_Educatiqn'al;achlwgm.am COMPOSHE.ccrrneereersiesermsreasssorssns ,-“ ...................... .| . B79° 630 | .447 100.1 |
b . . ‘ . . - i .
| Total performance composite....... N e st vsssmnseeseseeeesesei | < 895§ 588 | 871} 100.2

[ XY
Rl

b Igample size = 7,119. - : o




,"the ID mdex after; SIS variance was taken out.

The next seven variables wefe selected be-

"cause of interest in their substantive properties.

Q
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-—any-of -the-three indexes,
_'sidered as statistically 51gn1f1cant or of practlcal

Analyses of variance were used to try to expli-

- cate their rclatlons}ups with intellectual achieve-
‘ment and as further_tests of application of the -

SIS and DID indexes. The dependent variables
were the ID and race-specific SIS and DID in-
dexes. The substantive variables are as follows:

1. Number of pregnancies previous to the
birth of the examined child as Leported
~at the time of examination.

2 Parental rcportmg of attendance at nurs-
ery school or kindergarten of the ex-
. amined child.

3. Parental reporting ofa talking problcm of
the examined child.

4. Twin status as detcrmmcd from parental
. interview and birth ccrtlflcatesc’

"+ 5. Judged intellectual level by school person-

nel as glven on the school qucstlonndlre

6. Need for special school rcsources as indj-

. cated by school pcrsonnel on the schopl

questlonnalre g

7. Diagnostic 1mprcsswns of neurologi¢al,
muscular, or joint conditions by"the /ex-

% amining physician, Interest in this variable

. was centered on the relationships of the
neurologlcal conditions and 1ntellcctual
g achlcvcment indexes.

In the followmg dcscnptlon of "mdmgs if
~at least 1 percent of variance is accc.mtetl for in-

. 0
these computed variances -will not nccessanly
equal the ID variance due to SIS and DID 1nter-
actions with a given condition. .

Whiie a substantial rclatlonshxp is shown be- ;

tween number of previous pregnancies (or ap- -
proximate birth order) and the index of Intellec-
tual Development, the variance was almost com-
* pletely accounted for by SIS (table K). These -
findings thus indicate that birth order per se
has little to do with the intellectual achievement
of the child when the Socio-Intellectual-Status”
index of the family is taken into’ consideration.

also come from families with lower SIS.

/That is, children further down in blrth_ order

Attendance at nursery school or kmdergm-'

ten was associated with the index of Intellectual
Development and SIS but haﬂi little relatlolkhlp
" with the index of lefercntlallntcllectual Devél-
opment (table L). Thus attendance did not con-

tribute to .the Differential- Intellcctual-Dcvclop-»

. ment index.

- While reported talking problems were related
to the index-of Intellectual Development, a part
“of this relationship, was- due to more talking
problems among ‘lower SIS families (table M).
However, “hard to understand” does seem !to

thC a negative relatlonshlp on the mdex of

[

TableK Sample size and mean index scores of intellectual

v+ achievement, by number of pregnancies previous to birth of
examined child, with percent varlance accounted for and
correlation ratios

importance.
A guide in the interpretation of the relative

‘contribution of SIS* versus.DID in reflecting
“their respective. parts of the Intellectual Develop-
“ment (ID) index is that the percent of variance y
. accounted foF in the SIS index must be almost
“two- times as grcat as in the DID index to show
- .equal accounting. A more precise indicator is

to multiply each percent of variance by .364

- for SIS and .629 for DID. This, indicates how
- much’of the ID index varidnce was accounted -
- for in the SIS and DID indexes. The sum of

‘hen this will’'be con-

20

tao.

Number of preg- " Mean index scdres \\
nancies previous - A
o birth of | n o Race-specific
exar_rllned child | sis [ ‘QLD L
No preghancy ............. 102.2 101.9 10038
‘One pregnancy... 101.9: | 101.8 100.2
Two pregnancies 101.61_',:_ | 100.8 100.6
‘Three pregnancies....... 864 -1 1004 -|.99.2 104+
Four pregnancies ........ 539 973 -1 971 1003 .
Five pregnancies ......... 352 95.3 - 94.8 .100.5
»""Sux pregnancies........... © 218 93.3 |- 924 100.9
- Seven pregnancue’ ....... 131 | - 90.1 916 986 -
Eight pregnancies........ 78 92 1 90.3 . 1018
o~ Nine pregnancies ' or .
" more ... : 114 88.8 88.3 100.5 -
-~ Blank item 180 | 100.9 98.8 '102.1 .
. Percent variance ac- : -
counted for ............. cen .4.44 12 1 © 0.8
-Cofrelation ratio......... | " ... .21 1 36 04
NOTE; n‘ = smple size. .
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Teblc L, Samplo size and mean lndex scores of intellectual
’ oehlmment, by sttendance at nursery school or kindergar-
ten, with percent variance aecounted for and correlation

Table N. Sampie suze ‘and mean index 'scores” of mtellectual
achievement, w twin status, with percent veriance ac-
_‘counted for ahd correlation (atios

___ ratios
= L . Mean index scores -
- : Mean index scores : -
Attended nursery . . - . Twin status n Race-specific
s¢hool or : n Race-specific ’ iD - :
Kindergarten % D ‘ SIS pio  °
SIS ‘DID - -
- - , . NOt 8 tWiN weiveernecrorens 6,965 | 100.2 99.7 100.5
Y88 eivicnscarnssccsastsoronseses 4,932 | 102.7 101.7 101.0 Twin, identical...........e 43 99.9 100.7 99.2
NO cerverareersen . | 2,159 | 4.8 95.2 994 Twin, not identical ... 95 96.3 97.8 98.5
Blank item..... 16 | 935 98.5 95.0 Twin, unknown it .
Don't kiaw 12| "80.7. 93.5 . identical 18 84.9 ' 92.8 92.2
Parcent variance ac- » Percent variance ac- , b
counted for ... 6. 37 11.06 0.43 counted for .......c.. 0.36 0.21 0.12
. Correlation ratio......... 26 33 .07 Correlation ratios....... .06 . .06 04
NDTE: n = sample size, NOTE: n = sample size. ) \\‘:‘

- Table M. Sample size and mean mdex scores of untellectual"
- - achievement; by nature-of talkmg problem, with percent
veriance accounted for and correlation ratios -

Table O. Sample size and mean index scores of inteliectual
achievement, by school-judged inteilectual level, with per-
cent variance accounted for and correlation ratios . ’

Mean index scores
Nature of / .
talking problem \ ._n / D Race-specific.
S , -/ |7 |.ss | oo
“ No talking problem re- / : ‘;’
ported ..oines woreenr ,663 | 100.7 99.9 100.8
BRI 11T Ao ~ 81 1101.8° | 1006 101.1
Sqme other talklng N B
- problem ... weneene/ | 137 97.8 99.6 98.2
More than one listed | o ) : :
problem .inle 6] 920 | 1014 | €06
Stammering or stut;sr- : e T ’
NG wirerensesnnsnssnsaslones 144 91.7 93.2 98.5
Herd t0 undemar(d ..... 189 | 911 97.5 .93.6
‘Percent varianée ac- '
- counted fOr /... e [ e 1.32 1.256 1.12
—---Genelwom;aﬁo S e reg ] e ' fat eustasiunts e

N’BT;{: 7= sample size.

"lefe;éntlal-lntellectual Development Thus this
. type’ of ‘talking problem does- seem to reflect
1mpcded intellectual achievement.

/ “Twin status had only a very weak association
Wlth the index -of Intellectual Development
(table N). These data indicate" that ‘twin versus

/ nontwin bu’th is not importantly related to indi-
“vidual _intellectual .achievement particularly
when the family factor of SIS is removed.

... Two evaluations were.obtained from school

.-._personnel that-were: highly. associated with the

mdcx of Intellectual Devc!opment and espeu-

“»

'-Jl_' A . -

. therapy, orthopedically handicapped,

o Mean index scures o
School-judged
inteliectual level n D Race-specific ,
‘ : SIS DID
Clearly above ave(age . .
 {tap 25 percent} .......| 1,594 { 110.9 1044 | 106.56
About -average (mid- . ' ‘ ) o
50 percent) ..o | 3,646 | 1004 |-09.9 © 100.5.
No schoo! question- : - .
(1] 1], O SO 322 95.4 97.1 983.
No basis for judging ... 2994| 93.7 859 ” '97.8 T
Clearly below average A o sy
{bottom 25 percent)... | 1,268 89.0 95.0 - 9441
Percent variante ac- B I © : e
counted for .......... 22,79 197 124
Correlation ratio......... ‘48 - .35. . 34
"‘NO"E“’n@sample.siZSA... "‘ o

ally so for the question specxfxeally requestmg

an evaluation of intellectual leyel "(tables O and
P). Besides the three special resources shown. in_
table P (glfted slow learner, retarded), six other
resources were provided in the questnonnaxre
checklist "(hard of hearmg, “sight” saving, speech
emo-'
tionally disturbed, and “‘othér*). If any of these
were recommended but not-also recommended

_for the three shown here, they were coded in the

“other resource’ recommended" category. It is -
evident that - this group, as .a group, was very, -
close to average on -all three intellectual achieve-:,
ment mdexes The fmdmg of interest here is -

-

13



achuwment, by recommaendations for special school ro-

g Tablc P. &mplo size and mean index scores of intellectual .

-sources, with ‘percent variance accounted for and correle-

“tion ratios
. TN, M :an inde», scores
-Recommendation
for special [ Rice-specific
school resources ID -
_ SIS DID
For gifted ....civvnernnnnne 307 | 1148 |} 105.0 109.9
. Nonsrecommended.... | 4,767, | 102.2 100.8 1015
*  Other resources rec- il
ommaended .............. 751 | 98.0 98.7 99.4
No school question- )
naire ............ baesscsarens © 322} 95.4 97.1 98.3
: For'tlow learner.......... 889 | 895 94.6 94.9
+For mentlly retarded - 831 7173 92.7 84.6
- R 4 - ( B
Percent varisnce ac-
~ counted for ........... .. | 1841 7.54 8.30
. ‘Correlation ratio......... e 38 27 .29

‘NOTE: n = sample size. -

“that the strong association of DID with schqol _ -

eyaluation indicates .that these Jjudgments re-
ected differential teacher assessments of stu-
dents’ intellectual achievement beyond what
ould be expected based on family background.
The examining physicians did detect some
medical conditions that also had strong relation-
ships with the index of Intellectual Development
(table Q). Interestingly these noted conditions
ociurred almost independently of SIS family
background. Thus _these data seem to!clearly
indicate that the: 61 children with hsted condi-
tions 1-8 (in fable Q) suffered direct personal

_impairment ' in intéllectual achievement attend- v

i
!

-ant to these condmons.

These findings indicate that the three i :

dexes, ID; SIS, and DID, can provide dl[fcrent
mformz}tlon on the association of intellectual
achievement with other health-related variables.

®

lele Q. Sample size and mean index scores of mtellectual achievement, by diagnostic impressicns of neurological muscular, or jolnt

conditions by \".e examining physician, with percent varisnce accounted for and correlation ratios . |

b ‘ . - Mean indq;( scores
Diagnostic impressions of nwrologiéél, muscular, of joint conditions ] ‘ Y .
' ‘by the examining physician n ; Rvpoe-cpeciﬂc
: ‘ DID:
,Monoolhm or other developmentsi............... S 8 668 -
v Montal rotardation UNKNOWN BLIOIOGY........vcre-rererrerermecnrseraranas 11 ‘N3
y and’ MUSCUIArSKEIEION ...oovoaeerrennsnrsesonsssensans s sranas eraneariaresne 4 855,
‘ bnn palsy and brain damage.................... eerereesiees — 16 . 875
. - 91 89.3
7 ~90.6
3 . 96.2
6 96.0
.3 8.8
81 - 98.6 ¢
34 1006 »
2 100.9 -
6930 100.6 '
Pm:ont variance sicounted for ........... rueestuees e e saseees R et srane v A R eae s e e en e ser st sr s en st ermnes 236"
th_nlgipn L1 { TSR S N et e e se s e ac et s s 15
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‘sample sizw and meen incex scores of the i 1 duxes For chi and youths sgad 6-17 yeers, by race end indepandent s-redictor varisbies, with stenderd s of Totel;
- e ot . “1 d for, and ce ratios L -2
. i . B . . "
‘o {Unwarighted examined sample » 13,887 chitdrcn and youths, aged 6-17 years v
Y
| Mean index score
General index . . Race-specific index
- White ~ -~
independent predictor ver.able Al nd Black 10 HH N oIo SIS R 1] ]
P races other = v =
. g races White White White White White ' |-
. N Al and g an and Alt and Al and | Al and
races other Btack rac0y other Black races other Black mces other Black races other
|l craces | races races races .. races
1000 102.2 86 5000 if 1011 93.1 100.0 1011 935 1000 1022 [ 868 100.0 100.0 100,13}
7. 487

P BDOVE cevencavonmiosssimmerssamrassns
'patent (Cycle 1) ... -
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 for cf and youths aged 6-17 yesrs. by race snd indenencient control verlsble, with standerd devistions of totel, paroeny
U d for, and lon tatios c . . N ’ L

A

|Unwe«ih}0d excmined sample = 13 887 chiddren and youths, aped 6-17 years)

All
roces

White

other
races

Black

Meas indox score

General index ’ ‘

Alt and
raes

Total, 1217 years ...
S devigtion ...

t veriance accounied for....
o TaTe W

xamination cycle
2= {chitdren snd youths)

st yesrs...
N 12417 vaprs..

*.

’13,881

11,901

1.986

1000
15.0

7127
6.710

8.234
6.687

943
1.043

987

103.}
99.8

0.01

100.2 102.4

1020

Q.02
01

124
102.4
1021
1023

1022
102.4
1019

| 102.2 5

—4=102.0|-~BEA

101.9

1020

1022
995

0.04
02

996
90
-97.7

1023
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a. Umnﬁud umph un and mesn index wcores of tha intallactual schicvement mdexes for children and vouths aged 617 years, by race and independent predictor vanablie, with standard deviztions of total, psrcent variance
. . accounted for, and corratation ratios~ Cnn ) -

~ : $Unweighted examined sample - 13.887 children and youths, sged 6-17 years|

Mean ndex score

- General index Race.specitic index
. N ™ . White -
- indipendent predictor variabis Al and Black 1D SIS . DD SIS 0ib
o taces other -
races White . . Vihite Whate White | - White L 7
Al anc Black Al and Bir:k Al and Black All and Black Al and Black -
reces other . races ather races other races other r.5C01 other
- races races races : races races - /
- Kivat parent’s ralstiombip to |
" ehild/youth—Con. : .
. 3 .
87 47 40 881 939 81.3 88.8 91.7 85.5 99.3 102.3 95.8 88.0 433 818 100.1 || 100.6
119 n 48 90.L 950 i 838 95.7 97.8 92.6 948 97.2 9t.2 )| 938 989 86.3 96.6 98.1
12 9| 3 95.6 100.9 9.7 976 97.0 |- 995 98.0 103.8 2.2 95.2 98.0 90.7 99.4 102.9 i,
94 66 &8 93.7 974 850 99.1 102.5 9.2 94.6 94.9 93.9 a1 103.5 85.4 95.8 939
3 3 -~ .| 10017 101.7 L 96.4 96.4 ... 110563 105.3 . $7.2 972 «..] 1045|1045
3.46 150 084 6.29 3.60 497 0.63 0.48 126 | 837 3.49 494 | 041 || o042
’ 19 12 09 25 19 .22 .08 .07 14, 29 19 22 .08 07

3,428 | . 3,253 175 98.4 994 79.2 97.3 97.8 88.% 101.1 101.6 90.8 98.4 98.2 838 999 100.2
3,442 2927 515 99.7 101.6 89.1 100.0 1011 939 |,996 100.4 95.2 99.9 102.2 87.1 99.7 80.4
3,862 2,727 935 | 97.7 101.7 859 99.8 102.2 928 1978 099.4 831 989 1 103.2 86.4 98.? 98.5
3,355 2994 3617 104.4 1063 |. 88.7- | 1028 103.7 95.1 "101.7 102.6 83.6 1028 104.6 829 1018 1012

Pascont variancs accounted fOr..... . ........ . . . 3.08 325 5.26 5.06 165 481 | 14 0.97 1.15 347 7.32 481 "‘5.1_6 0.85
uumm-onuuo P . BT AT £ 22 .28 2] a2 .10 N R 7 2 09 10
E um\n ulnaom'no te child/youth . . . N .
P . . -
z 4 1 3| 928 92.0 930 | 1003 u1.2 | 167 91,4 94.8 90.3 94.0 978 | .927 988 94,2
11,685 || 10,452 | 1,233 | 1010 |} 1027 810 | 1008 [| 1016 943 | 1002 [l1011- [ 928 | 1610 | 1027 872 | 1000 || 1000
63 55 10| 9686 97.9 894 | 1011 jj1018 | 9718 95.5 96.1 919 | 109 | 1020 894 95.7 84.0
108 58 48 | 924 98.2 | 855 92.7 96.3 834 29.7 1018 972 91.1 97.4 836 | 1013 || 1008
85 54 31 ] 89a 934 815 | 96.1 98.2 925 93.0 95.2 89.0 pas || 992 862 | 9438 94.2
15 8 7:] %40 29 saa3 | 988 975 | 1000 | 952 |[101.2 88.2 852 98.8 '| 910 | 988 {| 1002
85 6% 26| a6 97. 858 -{ 929.8 |l 1025 909 | .94.8 94.8 9490 992 |l 1036 852, | 954 93.8
3 3 o |10z .| 964-|l 964 w1083 [l 1083 o) 912 97.2 ... 11045 |l 1045
B3a || 1205 | ‘634 | 945 98.8 864 95.2 97.2 9.5 99.3 {1016 p4.8 94.2 98.7 856 | 1004 || 1081
t varisnce accounted for... . . . 283 || 100 ]+« 046 5.61 2.97 %14 0.48 0.36 129 766 286 | . 4 030 033
 ratio L o 17 10 07 24 a7 20 o7 [~08 { .1 .28 a7 0 osl - .08
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Urben not in ur‘tqmatd s (25,000

. pe or more). - 634 817 17 99.2 |, 994 92.4 99.6 9.7 93.7 99.7 99.7 98.8 100.5 1009 '88.9 98.7 88.5 105.5
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" Teble 3, Unweighted sample size and mean index scores of the intellsctusl achisvement indexes for children snd youths sged 6:17 years, by race and independent canstructed verables, with standerd devistions of total, percent
veriance accounted for, and corrsletion retios .

. . [Unweighted examined sample = 13.887 caildren and youths,aged 6-17 yeans|

“ ’ ) . Mean index score ] .
. General index - / Racespecific index
. ’ : White - - -
Indepencent constructed varuable Al and Black [{+] . s SIS . DD - S1s, : o1D
races (| other — —
‘ races White White White Whate! ' White
3 Al Cand Black A"-. and Black Al snd Black Al snd Black Al md Blsck
B races other 1aces other races other v races other o race other.
| races . races e |1 cengey |- . races
Tot, 12:17 years ... 13887 {11901 | 1,986 | 100.0 102.2 88.7 100.0 101.1 93.1 100.0 101.1 935 1004} 102.2 86.6 100.0 100.0 1001 ~
8 devistion s . ... | 150 143 19 8.52 8.11 769 12.34 1218 11.25 9.4 1.52 4.87 11.98 12146

290 112 80.7 816 78.2 80.7 80.8 80.% 99.9 1008 97.7 81.8 8&.0 . 88 989 986
439 201 85.7 871 | 827 848 84.9 548 1009 102.1 88.2 85.2 87.1 81.2 100.5 1000
546 247 88.5 91.1 825 885 89.1 87.2 99.9 102.0 853 883 9208 829 100.1 1003 [~
8go 258 92.9 953 848 929 :{ 935 908 100.0 101.8 93.9 928 -850 85.1 100.2 1003
889 247 94.1 96.3 86.3 4.2 95.0 215 999 101.4 048 '84.0 926.3 858 100.2 1000
1,348 248 98.0 100.1 86.3 98.1 88.7 85.1 999 |l 11.5 91.2- $8.0 $98 878 100.0 " §| 100.3 -
1,382 246 { 100.4- |} 1023 89.9 100.7 101.1 980 | 99.8 101.2 219 100.% 1122 89.7 100.1 100.1
3101 308 { 1037 104.8 925 103.7 104.0 100.7 100.0 100.8 ‘91.8 103.7 105.0 914 999 998
858 54 | 1065 1073 94.0 108.7 ['1089 1049 99.7 ‘{1 1004 i 890 1089 : || 107.7 94.1 996 i 298
787 | 24~} 1086 109.2 88.9 108.5 108.5 108.2 100.2 100.7 825 1089 109.3 94.9 ‘9.7 999

584 14 | 1114 117 98.1 1m13 113 110.7 100.1 100.4 814 118 1120 97.7 2998 99.8
460 17 | 1124 1127 946 | 11186 111.8—1 107.3 100.5 101.0 87.4 1M1.9 1125 95.5 1002 100.3
327 11 | 1145 115.0 100.5 114.2 114.2 1124 100.4 1008 38.1/ 114.2 lﬂ‘.ﬁ 98.7 100.3 100.2
“an e 2738 26,03 1348 85.07 85.73 78.04 . 0.04 0.16 6.33 75.78 || 90.20 77.34 0.05 007
cer 52 50 37, 92 23 B8 T .02 04 .25 87 ¢ 95 88 02 03
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APPENDIX
i ECHNICAL NOTES

Cntenon Scalmg . -

The obJectlve of criterion scaling is to deter-
"mine a set of scale values for the response op-

tions of an independent or predictor variable

.which will maximally predict a given dependent

or criterion variable. The optimum predictor
value for a response optiqn is the mean criterion
score for the persons who responded to that

}

" response option.

If the data array is subjected to a onc-way
analysis of variance, the mcan criterion value for
each response option (including bianks on the
predlctor variable) can be nbtained. A correla-
tion ratio, or eta coe‘ficient, and an F statistic

can’ be ‘computed to determine>the degree of

< assbcxatlon and the statistical significance of the

_ ‘observed . mean differences. Beaton* provides
" fuller treatment of criterion scaling.

The following example is given to help
clanfv the concept and to demonstrate the

: procedure.

A teacher in agiven subject area wants to
identify and scale some variables' which might
contribute to an end-of-course comprehensive

- subject matter test. The following data elements
are obtained for each student:

. Predictor vanables

1. A subject matter pretest score at the
. beginning of the course.
2. Average number of hours per week
‘ spent on studying the course ma-
“terial.
3. The number of times absent from
- class during the course.

. NOTE: A list of references follows the text.

Cnter:on vanables

.

. A. End-of-course test-score on 70-1tem
test. s
B. Subdivision of the class into two
groups: top 50 percent and bottom
50 percent of the class on the end-of-
. course test.

The variables are then ordered with mean or
average criterion test scores and proportions
scoring at top 50-percent level for each predictor
response level (table I). -

The scale value for each predictor element

response level for criterion A is_its mean cri-

terion score, and for criterion B it. is the pro-
portion in ‘the top 50 percent. The zero-order-
correlation coefficient of each data element with
the criterion can then be calculated using the

" scale values to determine the strength of rela--

tionship or association. All three predictor ele-
ments can be put into a multiple-regression
equation to determine their joint contributions
and beta weights. The appropriate beta weight
can be applied to each response scale value
within each predictor element and a total pre-
dictor- scale can be derived and correlated with
the criterion. The teacher can now identify how

" much each predictor element contributed to

accountmg for. the variance in the criterion
scores, or in discriminating the category place-”
ment, their relative contributions, and their"~

total ‘combined contributicn. The response level =

wexghts can be studied to see if “critical” points
exist. Thus for “times absent from class”: the
response levels of 0, 1, 2, would seem to indi-
cate_ that up through two absenceés were-not
important .in terms of fi nal-test-score perform-
ance. The students (can's) m these thtee levels




*

slements
Criterion value
Num-
ber Pro-
Predictor element of ‘portions
stu- Mean at top
. ; dents 50 per-
. . . cent.
Pretest scores .
Total ...covvvvereneerersrenens 100 54.6 .500
' Qs POINts and MOFE ......cov.vereeenrine 20 | .65.2 1 - .750
20-24 points....... “ 20 | 60.0 600
~ 1519 points. . “ 40 51.2 - .450
0-14 POIN.....ocvviienennenstnennnienns 20 30.1 .250
Study ﬁei weex
L1 7 T IO 100 54.6 500
2| 500 ".009
10 | 54.0 500
50 | 66.6 660
25 48.1 400
-8 26.3 .250
5 15.1 .000
100 | 4.6 500
15 | 200 ..133
30 65.1 667
20 | 65.0 650
15 63.1 600

Table !.

Number of students and criterion values of predictor

could be grouped and new weights obtained for

0-2 absences. ‘ -
" An investigator using criterion:scaling should
inspect the response weights to see if they make

.+ sense. If ‘these weights are to be presented as

applicable to-new samples, they should be cross-

validated on an independent sample to deter-
mine how stable they are. -

Compamon of Multiple Linear Regression

. With the Criterion-Scaled Constructed- ;

ERIC
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: _,Variables Method in Predicting
':Imelie\.'hml Development

The five - -predictor variables used in con-

_"structmg ‘the two Socio-Intellectual-Status-(SIS) -
;_mdexcs were entered into a multiple linear re-
,;grcsslon equation to- predict -the index of In-

tellectual Development (ID). The five variables
with their ordinal values were: s

Race: black =

First parents’s education: none =
years or more = 17

1; white and other races = 2
00; 17

Second parer:’s education: none = 00; 17
years or :nore = 17 »

Number of persons in household under 21
years of age: 1 = 1 pérson; 10 persons or
more = 1.0 :

Annual family income: ‘coded as shown m
detalled tables: 01-10.

Two equatlons yere computed The first ex-
cluded race and the sec.iid mcluded race to see
how much added vanance race would account
for (see table II) :

Table II. Multiple correlation (R) and percent variance - ac-
counted for in the 1D index by each method without and
with race included

1D rejationship
. Mul- | percent
Method 'c'g:l' vari-
° } ance ac-
:ia;: .counted
R for
" Without race: : - : .
Multiple regression 554 30.7 &
Criterion scaling ....c.cecervecerrvnercsneeresacses 568 32.2
Incjuding race: .. )
Multiple regression...........c.cceceervercerrennans °| .83 34.0
Criterion scaling 801 36.1

‘In the multiplg regression equation computa-
tions, any .chiid or youth with a blank or un-
known on any variable was' deleted from the
computations. This resulted in the sample char-
actensqcs show?n in table III.

Table 111, Sample ct\amcmnmcs for the two scaling methods

N \ ] Intellectual
I':A eth or i ¢ n Dave|opment_
’ ! ‘ Mean | SD
__..Critarion scaling....... '............;.......... 1-13,887 1+ 100.0
Multiple regression....i............... aenes 11,188 | 101.1 148
“~ NOTE:n =‘ux;|'|'1‘&e size.
t ¢ ‘
x v

16,07~

e




" This comparison of méthods indicates .that the
_criterion scaling method allowed for the attribu-

tion of yariable values for all cases and provided

- "a somewhat greater accounting of variance in

——quency -distritsutions; Pearson’s™ S, ean b exs
pressed exactly in terms of U,, Us, and Uy. Uy

" did the multiple

the index of Intellectual Development than
lincar  regression equation
metho® ' ‘

Skewness and Kurtosis Tests

In a symmetrical distribution, mean, median,
and mode coincide. It is thus natural to tike the

-deviation mean to mode or mean-to median as

a4 measurce of skcwnc{f. K. Pearson proposed the
measure S, = (mcan-modc)/standard deviation
which is-subject to the\inconvenience of deter-
mining the modc. A more common raeasure is

- (mean-median)/standard deviation. However, for
ease in handling the sampling distribution as -

well as for computational convenience the
sample moment U, is defined as folic ws:

Uy =3 Z (X; - U}

. where U is the mean and & > I'. Denoting the
~ standard deviation S, then §2 = U,. -

It can,be shown that for a wide class of fre-

itsell is also a mcasure of skewness. Clearly,

if the diStribution is symmetrical, U vanishes -
~ and the ratio U [S3 will give some indication of
"the extent of departure from symmetry. Ob-

viously, all symmetric distributions are not nor-
Eal. As a measure of the pcakedness or flatness

the distribution.. (kurtosis) ratio UQ/S"" is

-

¥

e ————— 000

used. For a normal distribation this ratio has a
-value of 3 and thus we can define-our'measures
of skewness and kurtosis as:

by =U,[S% and by = U,/S* = 3

For normal distributions b, and by equal zero.

A nonsymmetric distribution is negative or-

positive skewed depending on the sign of b;.
If by < 0 the distribution is flat (platykurtic)

and if by > 0 the districution is peaked (lepto- -

kurtic) in comparison with the normal.
_ This kurtosis test should be used only when.
the distribution is symmetric. For testing pur-
poses the null hypothesis assumes that the popu-
lation distribution is normal. Then the standard
error squared for b; and by is 6/n and 24/n re-
spectively where n is the sample -siz.. See
Kendall® for further statistical detail.

For Cycle Il and Cycle IIl combined, n was
13,889 and the standard error would be .02

for b; and .04 for by. For the index of Intellec- -

tual Development (ID) &, was - .08 which indi- -
~ cates that the distribution had a significant (but

¢onsidering the sample size) slight negative skew-
ness. For the Socio-Intellectual-Status index, b;
was ~.53 and the distribution was markedly neg-

~ativeskewed: Botl by~ values were significant~

"and indicate a platykurtic distribution; :
_For the Différential-Inteliectual-Develop-

meit index, b; was -.03 which is not signifi-

cantly different from zero. On the other hand,
b, was .14 and thus the distribution is signifi-
cantly leptokurtic ‘(peaked). For all practical
purposes, however, this distribution cannot be
distinguished from-a normal distribution. .

0
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VITAL AND HEALTH STATISTICS PUBLiCATIONS SERIES

Formerly Public Health Service Publication No. 1000

Senes 1. Programs and Collection Procedurrs. ~-chons which describe the gencral programs of the National
Center for Health Statistics and' its offices and divisions, data collection methods used, definitiors, and
othcr material neceasary for understanding the data.

Servies 2, Data Evaluation and Methods Research.—Studies of new statistical methodology including cxpcnmental
“tests of new survey mcthods, studies of vital statistics collection methods, new analytical tcchﬁqucs,
objective evaluations of rehabnhty of collected data, conmbutlom to statistical thepry.

Senes 3. Analytical Studies. —Reports presenting analytical or interpretive studies based on vital and health
statistics, can'ying the analym further than the cxposxtory types of reports in the other series.

Serie. 4. Documents and Committee Reports.—~Final reports of major committees concerncd with vital and

health statistics, and documents auch as reccommended model vital registration laws and revised birth
and death certificates. -

Sme: 10. Data from the Health Interview Survey.—Statistics on illness; acc:dental injuries; disability; use of '
hospital, medical, dental, and other services; and other health-related topics, bucd on data collected in
a continuing naiional houschold interview survey, —

'Sene: 11. Data from the Health Examination Survcy —Data from direct examination, tcmng and mcnm‘ement
of national :amplcs of the civilian, noninstitutionalized population provide the basis for two types of
reports: (1) estimates f the medically defined prevaleace of specific discases in the United States and
the distributions of the population with respect to physla] -physiplogical, -and ‘psychological’ charse-
teristics; and (2) analysis of relationshins among the various measurements without reference to an
explicit finite universe of persons. . - e :

Series 12. Data from the inshtutwnalxzed Populatzon Surve'v: -—Ducommucd cffcctlvc 1975 “Futirz irZ reports-from
_these surveys will be in Series'12. .

Sme: 13. Data on Health Resources Utilization. —Statnstxcs on thc uuhzatlon of health manpowcr and facnlmcn
prov:dmg long-term care, ambulatory care, hospnal care, and-family planning services.

Series 14. Data on Health Resources: Manpower and Facilities.—Statistics on the numbers, geographic’ distrib-
ution, and characteristics. gf health resources including physncxam, ddntut:, nurses, other hcalth occu-
pauons, hospitals, nursing homes, and outpatient’ facxlmu

Series 20. Data on Mortality. —Various statistics on mortality other than as included in regular annual or monthly
repons Special analyses by cause of death, age, and other demographic variables; geographic-and time
series analyses; and statistics on characteristics of deaths not available from the v1tal recorda bucd on
sarnple surveys of those records. . . B . .

. . ;
" Series 21. Data on Natalxty, Marrwge, dnd Divorce. —Vanous statum:s on natahty, marriage, and: d:vorcc other
than as included in regular annual or monthly reports.- Special analyses by demographic variables;
. geographic and time series analyses; studies of feitility; and statistics on. -gharacteristics -of ‘births not
available from thc vital records, based on sampfe surveys of those recordn

Senes 22, Daﬁ from the National Mortality and Natality Surveys. —Dlscontmucd cffcctwe 1975. F uturc reporu '
v ffom these sample surveys based on vital records wxll be included in Series 20 and 21, rcspectlvely ’

_ Series 23, .Data from the National Survcy ‘of Farmly Growth. —-Statuucs on fcl"llllt) family formatlon and diuo-_ .
. .lution, family planning, and related maternal and infant health topics derived. from a blcnmal nu‘vey of
4 a natlonmdc probabdxty samplc of ever-married women 15-44 ycara of age. : :

-~ For a list of titles of :epona pubhshed in thcsc series, write to Scncntlf' ic and chhmcal lnformaum‘ Branch
< e R ) . .~ National Center for,Health Seatistics - - -
N L S S 'Pubhc Health Service, HRA .~ - .~
- Hyattsville, Md. 20782
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