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'ABSTRACT - oy

The goals of the study vere: (1) to determine the
relatlonshlps among selected sociological, health, and behavioral
_variables and third-grade word analysis test scores, and {2) to test
a causal model employing part analys1s. Subjects. were 31 Bead'Start
students in 1968. Data on. race, sex, perinatal conpllcatlons, nunber
" of ¢hildren in the failly, ‘father absence, and-subjects' behavior
were obtained.from ‘medical records. Data -indicate that for the most
disadvantaged children (those selected for Title I programs} the
absence of the father may be a possible cause’ ‘of low word analysis
test ‘scores. Data tables are included. (CS) .
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Purpose

The purpose of this paéer is to determine if it is plausible to consider

absence of the father from the home as a cause of ihe_leveltof development

< .

N~ L R — . .
of Word Analysis skills in the children. Given the background vafiablgs of
sex, race, family size, and the perinatal conditions éurrounding the birth of

a child, this paper focuses on determining the plausibility of absence of the

father as a direc:,gauée of slow skill develoﬁﬁent and as an indirect cause

through increase in serious health problems and immature behaviors. Each of

the littég two variables, serious illness and fmmature behavior, may also

exert direct’effects on the level of skill development. Further; - the numbgr'-

of serious illnesses may have an indirect effect through a lfnkxwiﬁh_négatiie '

ien
~

behaviors.

j

Methodology . !
Ed&caﬁors hﬁve long wanted to be able to.detegmi;e'cause and éffect

2 réigiionihips.“ Historicaliy, it has been possibie to calcui#te the correlation
befweehﬁtwo variables, but this did not permi; the araéing of conclusions -
regarding whéih 6f‘fhe variables might be'considerea as the cause of the other. .
o Neither correlafion nor‘multiple gegression;-the latter eséeptially the
detetnina;ion of the co;relhtiph betweep one variaﬁie(q) iabelled dependent a;d
a composite variagle--shed any light on the causality prébiem. Although even.
now there is no' technique for proviqé causality, methods for disproving an
erroneoﬁs assumption about h«c#us?-effect relationship do exist. One ;uch- ] ~
method--path analysis--is applied to the data in this paper, t

In path analysis, it is assumed that one variable can be a causé‘gf' .
another 1f,\and onl} if:.ié prepéeds fhac‘varjable on ; time line, e.g.,

X~

immunization might.be a cause of the number of cases of a communicable disease

only if the immunization preceeds the occurrence of the disease. Bacgground




variables are assumed to produce effécts‘in,thg variables.being 1gvestighted

for cahaalgty i.e., endogenous variables, However, nuo assumpgionh-are made

aboutncadiility among the_background variables, Given that the.background

vnriab;es and the endogenous variables are plotted on a timealine, paths

P i |
‘ . . . ) . . .
between the variables reflect a possible causal relationship. 7S
. R / . /
In the following analysis, all paths @re “one way'" ‘in the direction of

i

'ihe ti&é line, The earlier events are.plbtted to the left of the éage, the

-later events to the right, By convention, variables arg,freated as cauﬁes_ y
o - p ~ : e
‘of other variables on their right and effects of variables on their left,

The method of ananlysis used here is not appliéable to instances of
reciprocal causation, e.g., when an increase in Variable A causes an increase
in Variable ﬁ, which in turn increases A, in which case the paths would form a

/circle.

1

-

/ Some paths are bigger than others, and the eize of the path referred to
. . &

as the path coefficient, can be estimated using multiple regression, With all

variables st}ndardizea (mgan'bf zero and variance of one), the -path coefficients

P,

1 - ) . .
are the regression coefficients of multiple regression. In path qnalysisﬁ each

w‘éﬁ&ogéaéh;HQnrihble, in turn, is the dependent variable, The endogenous;

Y )i .
. \ . . /
variable(s) first on the time line is the initial dependent variable, /A11 back-~

i

ground variables are 1ndependent'1'rariab1es in the first tultiple regression. - In

subsequent multiple regression, the dependent variable(s) is the one next

encountered moving along the time line., The depeﬁdent vaiyable from the pre-

e
1,

ceeding regression becomes the first independent one entered, fé}ioweﬁmﬂynxﬁe
. N . /% . I.,””'
background variables, The analysis continues'in,this manner untgi the last

. variable on the time line has been entered as the dependent Variable.




Path Coefficients ; - o . %

T Pnth cogificientu indicnte .the relative a-ount of chnnse in the dependent
' ;;riablo associated with a change in the indepondent vnrinble,,holdigg other

. J‘rinblen conltnnt. Like cortdlationi, they obtain a maximum of 1'00 and a
-nininun of 0,00, Ordinarily, oniy ptth! which have ltltilticllly significant
) coefficientl are plotted. A po-itivn value means thnt an increale in the
causal vnriable produces an increase in the effect variable, A negati;e sign
indicates the opposite, - Because the paths are ltnndnrdizgd, two paths leading
to the ;nnn variable can . be compared- by order -of nngnitude. The path with
the lnrse-t vnlue is the most important or' has ths greltelt effect,

Paths between variables nay be either direct o;\indirect. A direct pnth
exists when' two vnrinblon are connect(d'i;/n single line unbroken by another
variable. An indirect path occurs "when & causal variable firs~ lends to an
effect variable and that vlrinble, in turn, becoues & cause of a third variable.
In that case, the first variable 1' an indirect cause of the third, Frequently,
variables effect other varinblel both directly and indirectly, One.of the
advantages of path analysis is that it allows us to decoupoue the totai effect
into its direct and indirect components,

« Each effect variable also has a path leading te it which is not connected i

to any other variable. Associated with this variable is a nuwber called the

- 1
-

coeffitient of glignntion. The coefficient of nlienntion'indigltql the ability
of ;ﬁe causal vnriable-‘to explain the effect, When the coefficient is low,
it indicates that most of the variation is explninéd so that little is left,
When it is high, it means that much'renninl to be expinined by variables not

includcd'in-tho analysis,




‘ghort attention.span, and school absence.

?

s
L

The Sample -
. C. ' Vo - .
* Path analysis was applied to two sub-groups of the Cincinnati Public

. 4 i N
Schools 1968 Head Start population: a) children who were selected for

compensatory education classes, and b) children who were not selected, The

first éroupnwidljbe referred to as Head Start Title I.and the later group as

2 3

Head'Start non-Title I.
The Model ‘ . - : °
The cauaai model postulates four background varigbles; 1) race, 2) sex,

3) family size, ;?d 4) perinatal complications‘aurrounding the‘hirth of;the-
" -
student. Endogenoua .variables were three° absence of the father from the

home, tota1 -number of hoapitalizations up to the time of entrance to the

Head Start program, and certain behaviors reported by the mother and Head

-

Start teacher. Number of hospitalizationa was chosen as an indicator of the
number of serious illneasea the student experienced during early childhood
_An imnature behavior acore wag determined by summing incidents of temper

tantrums, nail biting, hyperactivity, fighting, jealousy, refusal to mind,'-

[y

The medical records made at entrance to the Head Start program were one

source of data, teacher referrals were another, The Word Analysis test score .

» -
* . . - <

was‘from_the Metropolitan Achievement Test, third grade, correlation coefficients

’

and path coefficiants. . - . .

The, correlation between endogenous variables or between an endogenous

«

ERNCURLT Wiy

variable and a background variable na§ be.regarded as the sum of'three.effecta:/;

¥ - . - . >
1) direct effects, 2) indirect effects, andasb joint or spurious effects. Thé
direct effect is equal to the coefficient of the path that paases uninterrupted

between theﬂtwo variables. To calculate the indirect effects, 1) determine all

*

/ N -
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possible "trails" between the two variableé that pass through a‘thir&, fourth,

“ .

etc,, Qariable, 2) fihd the product of the path c;efficients on each trail,

and'finally, c) sum the préduct(s)..

" between XS and X, (r2 S) can be éﬁpressedaast
P B » *

Direct Effect

Indirect Effect

7
a~

-«

%,

s’ The joint or ppﬁrfbus effects are the correlation coefficient. minus the

*

" sum of the direct and indirect effects, In the-diagram, the correlation

Joint of°$purious

Y

e : (a)(b)(h) + (a)(e) + (1)(h) ry,s iinus sum,
. “ of direct and
. indirect ‘effects .
.The two headed arrows betweénl the background variables X; and X, indicate "~ - :
5 - P \ ) .
correlations not path coefficients, . N o
Results ' ' :

'Amgng Title I students (Figure 1), abse?c of the fatheF had, a direct
negative éffecp on word an&lysis skills (-,36). UneXpectédly; it also had
a small pésitive indirect effect (Table 1)/through immature behavior, Family
size afso had ﬁilﬂly depressing effect on Word Analysia'scores, Put this effect
waa‘not as significant as that of father absence, About 16 pércent of the
‘variability in Word Analysis scores was écc;unted'for b; the modgl; Among |

non-Title I students (Figure 2), only fami;y size had any effect on Word

-
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Number of

Hospital

Father
Absent

mmn»:wan
Complications
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Size

Sex

Race

Correlation . . Joint . Correlation + Joint .
with Word Effects or with Word Effects or
Analysis Direct 1Indirect  Spurious Analysis  Direct Indirect Spurious
-.0600 -.0184 -./oﬁo. : .1105 .2666 -.1561 .
-.1117  -.0926  .0006  -.0199 .0712 1203 -.0047  -.0444
-.0490 -.0839 .0166 .0183 -.1951 ~.3638 .1045 .0642 . o
. o ’ \\ -
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-.0700 -.0410  -,0168  -.0122 . - .0120  -.1022 . 0446 L0696
. — . o N
|.~Row -.1640 .0198 "-,0051 L .0081 -.2792 .0763 .2110
.0227 .0000 .0126 .Owow \ .1490 .0493 -.0368 .1365
.0364 .0399 -.0175 .0140 . 1234 .0574 ,uquwwz/!/ .0919 .
/ . 'I /_//'/..
b . .
. ‘ . -
_ ot
| L : | RS
oo o

Head Start Title I Students -

B .

E

Aruitoxt provided by Eic:




-
’ Figure 2. Head Start Non-Title I X L
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Analysis skille, and the effect Qas small, A very small percent ofi|the

variation in Woggfkhalysis scores was accounted for by this -among the non-
. . b

Titlé“i’é?&ﬁﬁl Neither race nor sex had any effect on Word Analysig skills

¥

in either group,

Conclusions

. This analysis indicated that a different mechanism operates in the most

o

1d not be

disadva?taged‘ggoup (Title I). Among the less disadvantaged, it c :

|

Vord ,
/
e

i

il demon-

shown that fﬁther.absence Qad'either direct or indirect effects on
. !
Analysis| skills developmentt However, absence of the ‘father. may considered

as a possible cause of low Scores among the most disadvantaged u

strated otherwise, , ‘ N
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Table 2. zcwnwmws Correlation and Beta Coefficients: k ) \ .
By ) B LIV , .
o e . © - - _ Nom-Title I Title I 4
- C ' ‘Beta o Beta B
Dependent Variable Independent Variable Coefficient "F' Value Coefficient "Ev val
X, Word . . T 2 . .. 2 .
g Word Analysis . - (R = ,04) ., (R® = ,16) :
‘ ) o Xy Negative Behavior -.0184 0.07 <2666 5.49
- Xg No, of Hospitalizations -.0924 .. 1.86 .1203 ) - 24
T Xg Father Absence -.0839 1.42 -.3638 . o N7
. . X, Perinatal Complications  ~.0410 ~0.37 -.1022 - - 0.91
i . _ . Xq MEEZ.% Size - -, 1640 “ 5,52 -a2792 . T 6.19
: , Xy Sex , . cmcmnw ’ 0.00 493 « 0.22°
! - ' “ ) N N
X Immdture Behavior L . ~ * (R? = ,08) e (R% = ,16)
: \ Xg No. of Hospitalizations -.0324 - 0,23 - - - -.0178 : X 0.03 -
. ' Xg Father TN .1920 ) . 1.97 3514 . 10,44
: : X Perinatal Complications .0736 . 1.24. . .0733 - 0,48
" X, Family Size L2217 . 10.97 .2619 S 5,92
‘ X5 Sex <+0548 .70 , -,0558 - 0.28
i - xH Race . -.omON' o.ww |.°Nrﬂu o.tHa
- . . % ™~ : ‘
X¢ No. of (R?- = ,08) : (RZ = ,07)
_Hospitalirations X; Father Absence - .1413 L 4.42 .0939 0.74
R X, Perinatal Complications "«1836 8.01 -1830 2.85
) -/ X3 Family Size .0136 0,04 . im——— 0.00
] X2 Sex . o~ -.1473 5,18 , -o1464 - . 1-83
. : X; Race PR -.0530 0.67 . ~.0473 0.19
. ! - -
 Xs Father Absence L0 . (rR2 = .08) (82 = .08)
’ X, Perinatal Complications -.0150 .05 -s0150 0.02
X3 Pamily Size =-.2504 15.11 -.0250 5.42.
D .. Xy Sex . .0194 0.09 0194 0.03
" Xy~ Race - 1215 3.58 .1215 . 1.28
NN e — .
. _ . -
- . - —
. OF
- \Ul iz
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