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Autlor's Abstract

The objective of this study is to estimate and analyze the ’

- relationship between learning inputs and student achievement.

Emphasis 1s given to separating the impacts of school and non—school
learning inputs. Student study time has a positive impact and

.time watching television a negative' impact on learning practical

skills such as arithmetic computations and spelling. The impact on
more conceptual language and arithmetic skills is smaller and sometimes
reveraed

The qualitative aspects of teacher and parent teaching inputs.
are highly substitutable. Lower achieving students are more dependent
on teachers than higher achieving students because they have less
educated parents and access to fewer.other non-school learning inputs.
They attempt to compensate by studying more and obtaining more help
from their less educated parents, but the teacher is their primary
skilled teaching input. Consequently, schools have a greater marginal
impact on lower achieving students. _They tend to equalize achievement
among- all students even when poorer quality resources, in parcicular
teachers, are allocated to lover achieving students. Greater
equalization could be obtained by allocating the higher quality school
resourcas to lower achieving students.
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. Introduction

The objective of this study is to further develon, estimate,
and analyze the relationship between student achievement and._the.
inputs used by students in acquiring achievement. The analysis
is focused on-three issues: 1) efficient allocation of learning
inputs by the student or his family, 2) efficient allocation of

‘Ffegources by schools, and 3). ‘efficient allocation of public resources,-

in particular between schobls and non-séhool learning activities

For the purpose of this study, student achievement is defined
as cognitive abilities, or mo.e prazmatically those abilities
measured by achievement tests. This study paralleis’ “that of
Hanushek [2] in 1its conceptualization of the student achievement
production relationship and its use of individual student obser-

' “vatioms. It is unique in that an attempt has been made to, obtain

direct measures of student learning inputs outside of school such

as time spent and participation in various mon-school learning
activities, time spent by paremts in helping students learn, and ‘.
the number of children's books .ad magazines  present in the home.

The study area is limited to one large city school district,
Columbus, Ohio, with a sample of 208 observations on fourth grade

- students. - Therefore, the results should be viewed as exploratory.

¥

The Achievement Production Function \ - e

The conceptual ‘achievement ptodu-tion relationship underlving
this etudy ie . s o

M) Ay = ECTy sy, N1, By, Ao, 101), :

where Aij = the raw score of the ith fourth'grade student
. : on the jth. achievement test;

Ty = a vector of variables measuring the time spent:
"~ by the student in learning activities\such as
time spent 1in school, studying outeigp of school,
and watching TV;

Si“ = a vector of school inputs such as teacher
" characteristics, teacher time allocation, and
school facilities and chatacteristics.
NSy, = @ vector of non—ségool learning inputs such - it
as sarente teaching input, books and magazines
in the home, visita\to museums, zoos, and
other learning centers, and youth activities

such as 4-F and scouts; .
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By = a vector of qocial.backgro;ﬁd»yariables such
, - _ as student aspirations, race, s-x, parents
5 age, family size, and family occupational status:

Aot = the raw score of vocabulary plus comprehensive
-"achievement tests of the ith fourth grade
student at the beginning of the period,
I0; = 1IQ test score of the ith fourth grade stﬁdent.
“The specific variables included in each vector are defined in the
statistical section of the paper.

Equation (1) states that the total achievement of an individual
on a given achievement test (A14) 1s functionally determined by ,
beginning of period achievement (A1), ability (I04), the time spent §f
in learning activities (T{), the learning ifnputs to which the student™
has access (S; and NSi),”and social background of the student (3;).
The lagged formulation between Ag4 and Api 18 used because the
achlevemént tests taken by studen%s in the sample are not directly
' ~omparable and achievement gains from beginning to end of. period.
cannot' be computed. As an-altei.native te equation (1), A,y and
IQ, are dropped as control variables in an equation in which the
iationship between total achievement and Ty, S4, NSy, and Bi is
: estim&ted

The problems-with the us« of achievement test scores to measure
knowledge or cognitive skills and the use of IQ test scores to
measure innate ability have lLieen detailed by others, e.g., see
Jencks [3, 'pp. 53-58),. Bowles [1], and Kiesling [4]. The achievement

and IQ test scores used in this study are subject to the same
rroblems. -However, these scores still provide the best widely
. available quantitative measure of the cognitive skills of students.

Recent work on student achievement attributes most of the
variance in cognitive skille to social background and innate ability,
“with relatively little attributable to.variations in school inputs;
Jenck's estimate for elementary schools is less than 3 percent
(3, p. 109]. 1/ However, this estimate is based on residual variance,
and multi-colinearity between schools and social background»will
attribute much of the impact of variation in school inputs to
variation in social background. If families of relatively high
social background send their children to good schools, then social
background will pick up the effect of good schools, especially if
school inputs are not controlled in the relationship between
achievement and social background.

1/ This finding implies only that schools differ little in their
relative impact on students. It implies nothing about the
magnitude of the impact of schk.. s on cognitive skills.

L ;




Purther, little attention_has been focused on how particular
elements of the socipl background of students affects cognitive
learning and on how these slements interact with school inputs.

- For exargple, the educational level of one or both parent.. has been
used as an indication of the educational atmosphere provided by’

the home, but relatively little attention has been focused on-

_ parents as teachers and the substitution between parents and teachers
as teaching inputs. Any child who has a parent with at least a
bachelors degree has a private teacher who is probably better
qualified  in one or more areas of knowlédge than any of the teachers
in the child's school. Such a child is leses dependent on the ability
of his teacher than a child with less educated parents.

Similarly, income has been used as a proxy for access to learning
inputs, including those provided by schools, but little attention’
" has been focused on which learning inputs contribu..e to student -
achievement.® No previous sample of data of which the author is
awvare contains information on what. students do outside of school.
Since achievement production is a time consuming activity, those
students who spend more time in learning activities outside of
school are expected to make gréater gains in cognitive skills.
Students spend from one to 1.3 times as much time per day out of
school as in school in addition to weekends and wvacation periods.
' The ciservations in the sample collected for this study contain
information to test the impact of a variety of non—scho6'.f inputs
on stndent achievement.



Procedures

The Columbus, Ohio school district contains about 130 elementary
schools.  The initial sampling objective was to obtain a sample of
200 to. 250 observations on fourth grade students from 25 elementary
schools. The number of schools was later reduced to 20 from 25 and
the sampling rate increased for each school because of greater than
anticipateg collection costs.

The collection of informaticn for each observation involved
six different sources for which instruments were developed:

1) Parent consent form and parent questionnaire
‘ 2) Student questionnaire
- . 3) School questionnaire, Part A
4) School questionnaire, Part B
5) School record information
6) Teacher questionnaire, fourth grade teachers

N
~/> ‘Copies of these inntruments are in Appendix A. They wéfe completed
in three stages, each of which 1nvolved a visit'to the school.
N

A random numbers table was usad to select schools from an
alphaberically numbered list of elementary schools. A total of
34 school principals were contacted to obtain 20 who apreed to
participate. The most often cited reason given: by princijals who
daclined to participate was thst their schools were already involved
n too many research type preiects.

Once a school agreed to participate, data éollection proceeded

in th 8. The first stage was to select the student sample
~ in each school and distribute the parent ccongent form and parent
questionnaire to the sample students. A copy of the teacher aquestion- ~

naire was lejt with each fourth grade teacher who had students ,
in the sample.” Generally, twelve students ware selected in each e
school, with some adjustment for expected response rates. If a

school had only one fourth grade class, all students came from that
class. If a school had more than one fourth grade clasgs, the students
sampled were divided eveﬂfy among the ciasses. However, a maximum.of

" three clnstes were used in any school. The teachers usually selected

. the students, although in several schools selection was made by the
principal and/or the autior. Teachers were asked to randomly select
_students. CoL




The sample students took the parent consent form and ]
questionnaire home to be completed by their parents. Once these
were returned to the school, stage 2 was completed. Stage 2
involved completion of all information except feurth grade
achievement test scores, grades, and attendance records. The
student questionnaire was administered by the author t> the sample:
students in each school as a group. Each question was read and
questions of interpretation answered on the spot. Each student's
school record information was transcribed. Each schdol principal”

\

"and/or clerk were interviewed to obtain school information, class

infcryation, and the race, sex, degree, experience, knd certification
of each teacher. - e 8.
o - .\\
Finally, in stage 3 each school was revisited and fourth
grade information obteined during a two-week period.after classes
ended and before the school buildings were closed for the summer.

In retrospect, the data collection procedure appears very satisfactory.

A total of 250 to 260 students were selected and given parént forms.

 Approximately 230 of these stud.nts returned the parent forms and
" completed the stage 2 data collection process. An additional 20 to,

25 'students were lost because of moving out of the school between
stage 2 in Janmary to March and the end of tqb school year or because
they did not take the achievement battery of /tests due to illness or
some other- reason. . The information obtained is evaluated in the
next section. - e



Resultg

This section is composed of three parts. First, the variables
are defined and characteristics of the sample information are
discussed. ‘Second, the results based on equation (1) are presented
and discussed. Finally, the results of the total achievement
equation without laggeu achievement score or IQ score are-presented,
discussad, and compared to the results from equation (1).

' The-Saggle' )

- The sample consists of 208 observations on fourth grade students
:in the Columbus, Ohio school system. The variables used in the
analysis include six achievement test scores as dependent variables,
and ds’ predecermined variables lagged achievement test score, I0
test score, and the elements of Ty, Si, NSg, and B¢{. The six
achievement tests, taken by the students in April 1973, are part
“of' the California Comprehensive Tests of Basic Skills, Level 2,
Form Q The variables used in .he analysis are

Voc = reading vocabulary (raw score with a maximum score
of 40); )

s s !

Q

Comp - reading comprehenaion (raw score with a maximum
score of 45);

. Axith- Comp = arithmecic computation (raw score with a
' maximm score of 48);
— \ - ,.
Arith Conc = arithmetic concepts (raw score with a
maximum score of 30); - ;
: Arith App - arithmetic applications (raw score with a
maximum score of 20);

.Spell = language spelling_ (raw score with a maximum
score of 30), -

A, = reading vocabulary + reading comprehension (raw
~ “ score with a maximum score of 85 (40 + 45)),
California Comprehensive Tests of Basic Skills,
Level'l, Form Q, taken October, 1971;
10 = IQ test score {standardized to national mean of
100 and stendard deviation of 16), California Test
of Mental Maturity, Level 1, taken Octobew, 1970;

L.




ATStud4 = time spent studying at ‘home during fourth
grade (hours per day):

TStudd = time spent studying at home during third
as compared to fourth grade (0 = did not
study at home in third grade, 1 = less’ than,
2 = about the same as, 3 = more than fourth .
grade), oo ¥

' TTV = time spent watching television (hours per day);
SPeRace = 0 for non—hhite teachers, 1 for white teachers;

STeExp = teacher experience (years_aé of §eptember,-1972):
i
STePrep = teacher tipe spent on teaching job (hours per
day); /

STeSing = Oxfor married teachers, 1 for eingle teachers

STeJob = 1 1f teecher has a second job, O if not;

STeAdm = proportion of STePrep spent on administrative, -
disciplinary and other non-teaching activities
-(percent); 2/ '

SWTWS = ldfor'a white child with white teacher, 0>otherwise;

SC1Size = class -size (number ofrstudehte on interview date):

o

SSplit = i for children in 3-4 or 4=5 split grade classes,
0 for single grade classes; ‘

SClWwh = 1 for white children in all white classes, 0 otherwise,

: SClLZS = 1 for white children in classes from 0.1 to 25 percent
non-white, 0 otherwise; - —

SchSize = gize of school - (number of students on interview
‘ date);~ _ . 4
-SchRace - proportion of non-white studenta in the. scheol
¢ (percent); :

)

2/ Teaching activities are ciassroom teaching and preparation

for classroom teaching.

-7 -
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P ,
SchLib = number of years.for which ‘a school had a library
(maximum value of four);.

SResPr = number of research projects in which the school
participated between September, 1972 and the
interview date:

/

3

NSMag = number of children's mgggiﬁes to which parents.
subscribe (maximum value of 2);

NSHelp4 = frequenéy with which parents helped their child’

: with school work during fourth grade' (0 = do not

help, 1 = occasionally, 2 = three to four times

, per veek, 3 = _everyday); >

NSHelp3 ”\ 1 1f parents helped their child with ‘school work
\during third grade, 0 if they did not help,

NSZoo = freguency with whi\_h_ child visits zoos, museums,
and public libraries with parents (0 = does not

s 1 = occasionally, 2 = several times a year,

3m o ce a month or more),

NSFEd8 = 1 if father's education is less than high echool
0ff o erwiae-

NSFEASH

- if fathe 8 -education 18 some high school
but did not graduate, 0 1f otherwise;
. NSFEQHS = 1 1f father's education is high school graﬁduate,
0 1f othervise; - ’
NSFEdVo = 1 if father's ‘education is post high school
' 4 technical or vocational training, O otherwise;
- NSFEQND = 1 1f father's education .ié some college but did
not graduate, 0 otherwise;
NSFEdBS = 1 1if father's edur-ation is college graduate, O
o "otherwige; '
NSFEdMS = 1 1f father's education is Masters or other

advanced degree, 0 otherwise;

BTardy = times tardy for school during fourth grade;

o -8~

T
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BNoSch .= number of different achools attended;

BStAsMS = 1 if child aspires to an occupﬁtion which
requires a Masters or other advanced degree,
0 otherwise;

BStAsC = 1 if child aspires to an occupation which requires
post high school education but not an advanced
degree, 0 otherwise;

BStAsHS = 1 1if phild aspires to an occupation which
requires high school graduation or less, O
otherwise; ‘

BPriend = number of close frisnds (0 = none, 1 = one
to three, 2 = four to six, 3 = more than six close
friends);

BRace = 0 for non—wﬁite, 1 for white children;

BSex = O for females, 1 for males . ’

'BSAgG1l = 1 1f child's age 1s greater than or equal to 11

years on September 30, 1972, 0 if less than 11;
BCols = 1 if child was born in Columbus, 0 otherwise;

BMetro = 1 if child was born in a metropolitan center
-other than Columbus, 0 otherwise;

BRural n 1 if child was born in a rural or non-metropolitan
aréa, 0 otherwise;

'BNNPar = 1 1f child is 4n a family vhich does not have two

o*_  natural parents, 0 if family has both natural parents:

BPEdDif = gbgolute value of the educational difference between
. parents where the scale 18 1 = NSFEd8, 2 = NSFEdSH,
3 = NSFEdHS, 4 = NSFEdVo, 5 = NSFEAND, 6 = NSFEJBS, -
7 = NSPEAMS for father's education and a similar
scale 1s used for mother's education;

BFSize = brothers + sisters + stepbrothérs + stepsisters of
the child; ' /

BFSizeW = BFSize for white children, 0 for non-white children;



BFS1zeNW = BFSize for non-white children, 0 for white
children;

BWork = 1 if both parents normallvy work, O if less than
both parcats work;

BWorkW = BWork for white children, 0 for non-white
children;

BWorkNW = BWork for non-.*hite children, 0 for white children;

’

BFAgL30 = 1 if father's age 18 30 or less, 0 otherwise;

BFAg35 = 1 1f father's age 18 31 to 35, O otherwise;

RFAg36 = 1 if father's age is 36 to 40, O otherwise; \
BFAg4l = 1 if father's ape 1is 41 to 45, 0 otherwise;

BFApG46 = 1 if father's age 1s 46 or greater, 0 otherwise;

BFAgM = 1 if father's age 1s a missiny value, 0 otherwise;

BAgDif = absolute value of age difference between parents
where the father and mother age scales are
1 = less than 21, 2 = 21-25, 3 = 26-30, 4 = 31-35,
5 = 3640, 6 = 41-45, 7 = 46-50, and 8 = over 50:

BAgD1ifW = BAgDif for white children, 0 for non-white
children;

BAgDifNW = BAgDif for non-white, 0 for white children.

The fourth grade achievement tests were taken in April, 1973,
near the end of the school year. The third grade achievement tests
were taken 1in October, 1971 at the beginning of the third grade
year..zl The achievement gain period results in the next part
cover a period of about 18 months which includes nearly all of the
third and fourth grade school vears of the sample children.

Sample means, standard deviations, and ranges for continuous
variables, and means or frequencies for dichotomous variables are
presented in Table 1. The ranges for the six achievement test scores
indicate that "topping out'' may be present since two to nine students
received maximum scores on all tests except reading comprehension.

3/ Columbus changed from fall to spring testing during the summer
of 1972,

- 10 -



TARLE 1

Sample Characteristics

~

"No.- Standard -
Obs. Mean ‘Deviation . Range ~
Voo 206  26.01 8.05 . 7-40
Comp 206 27.82 9.35 6-44
ArithComp | 207 33551 8.77 : 4-48
ArithConc . 208 - 19.07 6.36 - ' ,5=30
ArithApp. 208 11.93 4.60 ©2-20
Spell 206 19.79 . 6.51 '2-30
A, 187 45,18 18.98 7-84
1Q T 182 105.31 12.53 60-139
TStud4 208 1.19 0.98 0-7
TStud3 208 1.77 0.81 0-3
TTV 208 4.88 2.47 0-13
STeRace 208 0.75 , K
'STeExp 208 8.59 7.83 0-28
STePrep 208 8.87 1.28 6-12
STeSing - 208 0.42 -
. STeJob . 208 0.11 ‘ '
STeAdm 208 . 19.78 12.59 . 2=55
SWTWS 208 0.61
SC1Size 208 . 27.91 3.93 18-35
SSplit ) 208 0.12
'SC1Wh 208 0.53
SC1L25 208 ~0.10 |
SchSize 208 . 480.36 184.37 174-940
SchRace 208 32.50 37.38 0.27-106.0
- SchLib 208 2.00 ~ 1.88 0-4
SResPr - 208 - 2.26 2.18 1-9
N _ -
NSMag - 207 . 0.53 0.74 0-2
NSHelp4 208 . 1.42 0.86 0-3
" NSHelp3 208 0.81 | '
NSZoo 207 1.70 ’ 0.80 0-3 .
NSFE48- " 205 0.14
NSPEdSH 205 0.21
NSFEdHS 205 0.18
'NSFEdVo . 205 0.15
NSPEdND 205 0.13
NSFEdBS 205 0.11
NSFEdMS 205 0.08
' 5

L~
|

[
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No. Standard i
Obs.. Mean Deviation Range
BTardy - 208 1.94 4,45 0-32
BNoSckh 208 1.45 0.75 1-5
BStAsgMS . 205 0.13 ' .
BStAsC 205 0.74
BS tAsHS 205 0.13
BRace 208 0.69
BSex : 208 0.50
BSAgGl1 208 0.11
BCols 208 n.81
BMetro 208 0.08"
. BRural 208 0.17
BNNPar + 208 0.22 : .
BPEdDif 205 . 0.99 0.96 0-5
BFSize . 208 2.56° 1.49 0-8
BFS1izew 144 2,43 1.43 0-8
BPSizeNW 64 2.%6 1.57 0-7
BWork 208 0.50
BWorkw 144 0.41
BWorkNw 64 0.72
BFAgL30 202 0.09
BFAg35 202 0.31
BFAg36 202 .30
BFAg41 202 0.30
BFAgG46 202 0.15
BAgDif 206 1 0.62 0.72 0-4
BAgDifw 143 0.57 0.67 0-3
BAgD1fNW 63 0.71 0.83 0-4

- 12 -



White children scored higher than non-white children; the ratios of
non-white to white mean test scores ranged from 0.76 on arithmetic
applications to 0.85 on language spelling. However, non-white
children may have/gained relative to white children during the
achievement gain period; the ratio of the non~white to white mean
Ay, is 0.71. The ratio of non-white to white mean IQ 1is 0.92,

but this distribution is standardized and not directly comparable
to thelachievement test raw scores. Also, the sample changes in 1
comparing fourth grade achievement scores to A, and 1IQ since a
student was not required to have A, and IQ available to be included
in the sample. Twenty-on7 children did not have A, scores and 26
did not have 1IN scores..ﬂ 5 S

Three direct time input vuriables are used, all from the student
questionnaire. The statistics of TStud4 indicate that child:-en -
studied 1.19 hours per day outside of school, with a range of zéro
to 7 hours. Only 16 children gave responses in excess of 2 hours: -
per day, of which 5 children, all non-white, gave responses in excess
of 3 hours per day. The mean of TStud4 was 0.98 for white children,
1.66 for non-white. The mean of 1.77 for TStud3 (2 = about the same)
indicateés that children studied less during third than fourth grade. .

Children probably overestimated TTV. The responses f;gm.the
comparable question on the parents questionnaire yielded a mean’ of
2.9 hours per day, with a range of zero to 6 hours. The simple
correlation between TIV and the comparable parent questionnaire
item 1s 0.33, and the distribution of responses.over their respective .
ranges are similar. Class hours in school per day were the same for
all students; days present in school exhibited no statistical impact.
on achievement test scores. o ; :

Teacher sex and degree are not used because there was one
male teacher and nearly all teachers had bachelors degrees in the
sample. The average student had a fourth grade teacher who spent
8.87 hours per day on her job (STePrep), of which 20 percent was
spent on non-teaching activities (STeAdm). Third grade teacher’
race and experience were used in preliminary analysis, but had little
effect on the reported results. They were eliminated because of
missing information for children who had changed schools.

The school class racial composition, teacher race, and child
race interaction variables were developed from preliminary estimates
which indicated that a linear additive relationship in these variables
was not adequate. Non-white child, class race interacticns were
eliminated because there were too few non-white students in classes
less than 80 percent non-white in the sample. )

I

4/ All of the children with missing A also have missing 1Q. These
.are children who moved into the Coiumbus school system after the
teats were given. Also, not all of the non-white children are
* black, although the group is predominantly black.

- 13 - ” N N
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Several schools used variants of peer teaching, i.e., higher
grade children teaching lower grade children. A dichotomous variable
indicating peer teaching was tried but interacted with a number of
other variables. The attempt to measure the quantity and use of
audio-visual equipment was largely unsuccessful. All that resulted
was a count Of the number of different types of equipment, which had
tittle variation among the schools.

In addition to NSMag in Table 1, parents were asked how many
children's books they had purchased during the past year. About 85
percent responded with one book, so the variable was elimfnated.
The variables NSHelp4 and NSHelp3 are from the student questionnaire.
The mean of the comparable item to NSHelp4 from the parent question-
nalre {s 1.28 (2. = three to four times a week); the distributions of
responses are similar.- The correlation between these two variables
1s 0.40. " Parents reported helping their children with studies an
average of 2 hours pe; week during fourth grade; 2.2 hours per week
during third grade. 2 There are no responseg on the parent
questionnaire directly comparabIe to NSHelp3 or NSZoo. The partially
comparable item to NSZoo indicates a similar distribution. .

Information was obtained ra hoth father’'s and mother's education.
Father's education is used because it results in a stronger statisti-
cal relationship with achievement. It is broken into a-set of dichotomous
variables because there appeared to be no simple continuous relationship be-
tween father's or mother's education and achievement test scores. Several.

» other non-school learning input variables were used in preliminary
analysis, such as participation in youth activities or summer camps.
These variaples vere similar in behavior to NSZoo.

e

The variable BTardy in Table I is classified as a background
variable because it is a reflection of a child's attitude toward
school. The aspiration variables (BStAsMS, BStAsC, BStAsHS) were
developed by classifying child occupational aspirations into the level
of education required to enter the desired .occupation. The variable
BSAeG1l distinguishes those students who are ofie or more grades behind
the normal age-grade level. Information on where children spent most
of their life from the parent questionnaire was not used because less
than 10 percent of the sample parents indicated a place other than
Columbus. In contrast, about 23 percent of the sample children were
born outside of Columbus (BMetro or BRural).

About 22 percent of the- sample children were in families where
one or both natural parents were missing, see BNNPar in Table 1.
Attempts were made to distinguish among children. in single parent,
remarried parent, and adopted parent families, and whether these changes
were because of divorce or death, but the. sample is too small. Father's

5/ When these two variables on parent help from the parent question-
naire were substituted for NSHelp4 and NSHelp3, they yielded
results similar to those presented in the next two parts. Co

o
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age 1s used as a set of dichotr.mous variables for the came reasons
that father's education 18 used in this form. The variables RFSize,
AWork, and BAgDif are defined to distinguish white and non-=white
children or families because they have dicferent effects on white
vs. non-white children's achievement test scores.

Parents desire for their ~hild's education was eliminated as )
a backpround variablie because it is highly correlated with father's
« and mother's educatioa and child aspirations. Parent occupation
luformation 1s poor. Since occupational 4information is called for
on school records for each student, no occupational questions were
included on the parent gquestionnaire. Parent occupations could not
be classified for about 25 percent of the sample.é

Achievement Gain Results

The achievement gain results are presented in Table 2. The
achievement test score which is the dependent varfable is indicated
in the column heading. Each equation is linear-additive except for
the specific interaction variables. The equations are estimated
independently of one another, j.e., under strong separability assump-
tions, by ordinary least squares. All observations for which infor-
maticn 1s missing on one or more variahles are deleted from the sample.

All eguations have significant F-ratios at the 0.0l level; the
range of %< 1is 0.57 to 0.78. 6Given the exploratorv nature of the
results, variables were kept in cach equation 1if their partial F-ratios
exceeded 0.1 and interactions among the predetermined variables did
not develoP-Z/ The variable I0 is not included in the equations.
Its major impact 1s to reduce the coefficient of Ay, which 1Indicates
that [N tests are similar to achivvement tests, In particular teo Voc,
Comp, and ArithConc. The zero order correlation coefficlents in Tahle
A of Appendix B support this interpretation.

The original intention was to aggregate the achievement test
scores on some basis, e.pg., language vs. arithmetic skills or con-
ceptual vs. applied skills. However, there are sufficient differences
among the equations in Table 2 to indicate differences in the achievement
process for each of the tests, and aggre~ated results arrm not presented.g_

6/ Information was desired on children's participation in reltgious
activities and family income. However, the Columbus schocl
authorities viewed these as too sensitive, and religion in particular
as a violation of the separation of church and state.

7/ An occasional exception to the partial F-ratio occurs when a

) variable enters and later has its significance reduced by other
variables.

8/ - An alternative to aggregation of test scores 1s to estimate a

' multiple output relationship. Experimentation with such a

relationship is planned, but has not been attempted for this report.

- 15 -




TABLF 2

Farimated Achievement Gain Relationships with Lapged Achievement”

" Arith Arith Arith
e Voc = Comp  Comp Conc App  Spell
Constant 8.222 5.966 21.410  9.402 3.310 o417
*kk kik Kk ok % de ke *k RYT ¢
A 0.281 0.370 0.229 0.259 0.175 n.260
(143.6)  (136.3) . (43.3) (153.1)  (111.1)  (130.9)
¢ Kk g * %k
TStudd 0.203 0.666 1.735 0.462 0.519 0.4
(0.28) (1.62) (3.10) (1.80) (3.77) (6.77)
TStud3l 0.154  -0.271 0.236
(0.04) (0.42) (0.67)
TV 0.064 0.111 -0.577** | ~0.280"
(0.16) (0.28) (5.69) (3.20)
STeRace 2.075 3.383°  -1.840 : 0.946  -1.171
(2.13) 3.16) (0.58) (0.77) (N.62)
STeFxp -0.089"  0.053 0.099 0.017
(3.34) (0.66) (1.66) (0.15)
STePrep 0.117 0.486 0.852* 0.159 -0.101 0.295
(0.15) 1.42) (3.45) 0.13) (0.22) (1.1%)
*
STeSing ~2.146™ -2.08 -2.375%  -1.005  -1.053*
‘ (6.74) (3.23) (3.30) (1.58) (3.02)
“TeJob 2.628%  -2.291 2.554"
(3.33) (1.47) ' (3.17)
3TeAdm 0.041 0.071 0.114*  0.092*** 0.071™** -0.049
(1.48) (2.69) (4.09) (9.28) (7.69) (2.08)
SUTWS -3.324  -4.424 -4.059  -2.527%  -3.630"%  3.124
: (2.62) (2.58) 1.47) (2.96) (5.72) (7.000
50151 7e 0.145 -0.308  -0.176 ~0.074
. (1.28) (2.26) (2.63) (0.36
ssplit 0.555 0.592 -0.717 0.823 1.159
(0.19) (0.13) (0.14) (0.59) (0.41)
SC1Wh. 2.569 4.764" 2,411 0.949 0.781
(1.92) (3.18) (0.66) (0.67) 0.16)
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Arith Arith  Arith
e Voc _Comp _ . Comp _ Conc App
1125 5.332%"  6.937**  5.128 2.1 3.7
(5.81)  (5.38)  (2.46)  (4.73)  (4.49)
Schid ze 0.001 - ~0.002 - -0.002
‘ 0.10) - (0.23). (1.08)
SchBace -0.026  -0.017 ' =<0.018  -0.004
(1.15)  (0.26)  (0.22)  (0.05)
SchLib ~0.149  0.184  -0.536  -0.140  -0.255
(0.34)  (0.29)  (1.92)  (0.37)  (2.12)
3ResPr 0.499* 0.356*
(3.14) (3.57)
NSMag 0.245  -0.289  -0.480  -0.199  -0.162
(0.24)  (0.18) - (0.37)  (0.20)  (0.20)
MSHelp4 0.734 -0.431 0.403
(1.59)  (0.41)  (1.10)
NSlelp3” . 0.505  =-0.292 -0.596
(0.34)  {0.06) (0.89)
. ‘ * *
N$Zoo -0.634  -1.599""% 0.304  -1.188"** -0.554
(2.36)  (7.49)  (0.20)  (8.83)  (3.18)
“ISFEASH 0.621  -0.614  -1.890 -0.922
(0.47)  (0.27)  (1.77) (1.94)
NSFEdVo ~0.320  2.135 1.207  -0.376  -0.978
(0.10)  (2.30)  (0.53)  (0.19)  (1.64)"
*
NSFRAC ~0.325  -2.134 =0.095  -1.971%** -1.112"
(0.14)  (3.30)  (0.01) . (7.12)  (2.95)
BTardy 0.059 0.224* -0.257"  -0.157" -0.026
(0.37)  (3.12)  (2.91)  (3.24)  (0.15)
* &k
BNoSch ~1.639 1.133 0.213 0.272
(5.38)  (1.96)  (0.20)  (0.47)
BStABMS 0.608 ° ‘ 0.330 0.520
| (0.33) (0.13)  (0.46) -
PStAsMS -0.522  -1.841 1.016 0.799
(0.25)  (1.83)  (0.39) (1.13)
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©22.062%

_Spell

0.461
(0.04)

0.004
(2.42>

*
0. 004
{(3.68)

0.125
(0.3

USRS
-1.231 .
, (8,60

~1.G7%?
(1.1

0.454
(0.28)

-0.349
(0.12)

*

(5.47)

~0.202*"
(4.80)

1.065"
(3.86)

0.484
(0.21)

-0.883
(0.70)



Arith Arith fﬁp )
Voc Comp C_Omp Conc App . fpell
BRace 2.432 2.020 2.822 -5.597"
(0.27) (0.74) (1.76) (3.70)
. . 3y . ® N
BSex 1.430 0.509 1.326™  1.405™™" -0.428
(4.31)  (0.31) 4.63)  (7.65) (0.40)
BSAgGLl - -1.700  _0.565  -2.188  ~1.227  -0.868 1.079
(1.84)  (0.10)  (1.23)  (1.02) - (0.86) (0.69)
BMetro 2.172 2.562™"  1.687%
' - (2!7’?-) bl .(4-36) - (2'99)
BRural -1.906"" -0.817
(4.16) (0.74)
BNNPar 0.631 '1.074 - 1.233 -0.253 -1.996**
- (0.49)  (0.75)  (0.75) (0.15) (4.85)
BPEADL £ 0.719™  (.185 0.335 0.224  ,0.39
(4.33) (0.69) (0.36) (0.68) (1.22)
BFSizeW . 0.258 0.874*  o.666™ 0.421% . 0.574"
(0.47)  (3.36)  (5.84)  (3.41) (3.61)
BFSizeWd -0.864™ g 209 0.483 0.218 0.165
BWorkw 0.799  _p.809 0.528 0.633 0.282 0.812
(0.94) (0.55)  (0.17)  (0.72)  (0.21) (0.97)
BWork NW 1.343 -0.709  -0.776  -1.216  =0.539 -0.519
(1.03) (0.16)  (0.13) (0.95} (0.30) (0.14)
BFARL30 -4.262"* ~0.399 -3.149*
(5.36) €0.10) (4.99)
*
RFA4OC ~2:435"" ~0.623 ° -0.594  -1.603"
BFAgG46 0.442 \ 3.725%  1.227 1.299 -0.646
(0.22) (5.91)  (1.43)  (2.74) (0.32)
BFAgM 5.342 4.561 1.852 -
(2.52) (1.08) (0.36)
; Rk ‘ * . * Ak
BAgPLEW  ~2.135 -1.137 -1.494  -31.069"  ~0.777 -1.204
(13.48) (2.08) (2.68) (3.91)  (3.05) (3.99)

Ar{ith




Arith

. e Arith  Arith
. Voe Comp Comp Conc __App Spell
BAgDIfNW  1.475%  1.038  -1.385  0.332 ‘ -0.613
(3.83)  (1.12) (1.39).° (0.24) (0. 68)
r? 0.78 0.73 . 0.57 0,71 0.64 0.69
adj. ®Z 0.72 0.66 0.46 0.64 0.56 0.60 |
' t T kkk e
F 12.38 9.62%**  5.01™*  g.72™* g g M*h 7 ggM**
Obs . 176 %, 176 177 178 178 176
o . z
a

control group.

c

¢

NSFEdC = NSFEdND # NSFEdBS

Partial F-ratios in parentheses.

BFAg40 =-BFAg36 + BFAg4l

D

f

. *. significant at .10 probabilitfkleVNl F(1,120) = 2.75

. ° F(30,120) = 1.86

1

- 19.-

* Significann at ,05 probabiliey level$ F(i, 120 = 3.92°

Significant at .01 probability level F(l 120) = 6.85 and

NSEEdHS and NSFEIMS are part of the
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The coefficlent of A, 1s positive and significant in all equations.
It i1s proportional to the possible maximum test score in all equations
except ArithComp, ‘which indicates that the reading vocabulary and
comprehension tests taken in third grade are least indicative of .skills
measured by ArfthComp.

.The coefficients of TStud4 are positive in all equations, and
-sipgnificant at the .10 probability level or higher for ArithComp,
‘ ArithApp, and Spell. These three tests are more application oriented
‘ than the other three, and learning applications is expected to he
benefited more by direct study effort. The coefficient of TStuds
in ArithComp indicates that an, increase of ‘one hour’ of study per day
would increase raw score by 1.7 points. The caefficients of TTV are
supportive. The time a chilu watches television is neutral with
respect to Voc, Comp; ArithConc, and ArithApp,- but has a negative
impact on ArithComp anhd Spell. )

The Impacts of the race variables cannot bhé completely disentangled,
but some conclusions are possible. The coefficient of school .racial
composition (SchRace) is negative except for Spell where it is
positive. The coefficient of SchRace in Voc indicates that students
in all white schools score 2.f raw score points more than students
in all non-white schools. The positive coefficient of‘STeRace in
Voc and Comp indicates that non-white students benefit from white
teachers in learning language skills, perhaps because white teachers
have greater facility with the English language as taught in schools
than non-white teachers. However, this advantage ‘does not carry
over to arithmetic skills or Spell, nor does it hold for white students
where the negative. coefficient of SWIWS more- thap offsets the positive
coefficient .of STeRace in Voc and Comp. White children may léarn
these skills from their parents or other associations outside of school.
" With respect to .arithmetic skills and Spell, non-white teachers .are
as effective or more effective than white teachers:

Given the teacher race impacts, the coefficients of BRace indicate
that white children make greater gains in arithmetic skills and lesser
gains in Spell. However, in Spell, BRace and SWIWS may be interactinq
The coefficients of SC1Wh and SC1L25 indicate that wbite students in -
classes less than 25 percent non-white make greater achievement gains
than white students in classes more than 25 percent non-white. However,
the number of white students in classes more than 25 percent non~white

. in the sample is small. '

Teacher experience (STeExp) has a relatively small impact on

- .achievement scores. Single teachers (STeSing) have a negative impact
on all test scores except Spell. Single teachers tend to have less
experience, but the correlation betwyeen these two variables is only
-0.13. The hours per day that teachers spend on their teaching-job
(STéPrep) has positive coefficlents for all test scores except ArithApp,
but is significant at the 0.10 level ‘only for ArithComp. A teacher
vho holds a gecond job (STeJob) has a negative impact on Voc and Comp
and a pesitive impact on Spell. The correlation between STePrep and
STeJob is ~0.10. An unexpected result is the positive impact of




i

STeAdm on test scores, except for Spell. The two major components

of STeAdm are the proportion of time spent on administration (school
records, committeés, etc.) and discipline, with discipline accounting
for the larger part of the variation in the variable.

Class size has a marginally significant positive impact on Voc
and a negative impact on ArithComp and ArithConc. The impact of split
classes (SSplit) 1is small. All split classes in the sample were 4-5
prade splits with the exception of one 3-4 split. Generally, the
higher achieving students are put into split classes when such classes

- are necessary. One Interpretation is that the benefits of being in
class with higher achieving students are offset by the smaller amount
‘ ' of time the teacher can spend on each class since she must prepare !
for two classes. .
- The SchSize and quLib variables have marginal impacts on achievement )
~ test scores. The number of research projects in which the school
‘had~ participated (SResPr) has a positive effect on Comp and ArithConc. -
This variable is a measure of the school atmosphere and of ‘the number of
outside persons who come into the school.
7 I .
_ The non-school input vari-bles NSMag, NSHelp4, and NSHelp3 all
have marginal impacts on achievement test scores. The NSHelp4
, . coefficient is negative in Spell where it is sipgnificant. The
e correlation coefficients between NSHelp4 and the achievement test
scores all exceed -0.20 in absolute value. Lower achievins students
receive more parental help. MNowever, this may be lower quality help
since more help tends to be:given by less educated parents. The
frequency with which children attend zoos, muséums, etc. with their
parents (NS5Zoo) is also negatively related to test scores. It is
possible that NSZoo 18 a beneficial activity and there are not
sufficient controls in the equatioms to yield the positive relationship.
- However, participation in youth activity and summer camp variables
v yielded similar results.

The impact of father's education on achievement gains is very
mixed. The variables NSFEdHS and NSFEdMS were put into the contro.
group with NSFEd8 becausé they had coefficients cloge to zero in all
equations. The basic conclusion is that the schools ‘effectively
neutralize the impact of educated parents on .achievement gfain. This
will be discussed in more detail in the total achievement part of the

- report. . : N

A child who is more often tardy (BTardy) tends to score lower on
arithmetic tests and Spell. - However, the impact of BTardy on Voc and
Comp is neutral or positive. The variable BTardy 18 a proxy for the
child s attitude toward school. The coefficients of BNoSch may reflect
the type of school 1n which children have been more than the problems
of changing schools. Those students who have attended more than one

J
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school scored lower on Comp and higher on ArithComp and Spell. Student
aspirations are not significant. Students who aspire to occupations
requiring only hish school do not make smaller achievement pains in

all areas than students aspirinfs to occupations requiring college
education. N

\
A

Male students make greater achievement sains except in ArithComp
and Spell. The coefficlents of BSAgGll are nepative as exnected,
except for Spell. Children born in metropolitan areas otther than
Columbus make greater gains than Columbus born children in Voc,
ArithConc, and ArithApp. Children borrn in rural areas do less well
in Voc and Spell.

Children in families where one or both natural parents are not
present (BNNPar) achieve less only in Spell. This result indicates
that familv tragedies have no long run impact on achievement. The
educational difference between parents (BPEdDif) is positive throughout,
but significant only for Voc.

Family size has different effects on white and non-white children.
White family size (BFSizeW) has positive and significant coefficients
for the arithmetic tests and S_.ell. Non-wvhite family size (BFSizeNW)
1s negative and significant in Voc. The reason for these differences
i1s unknown. The impact of whether or not both parents normally work
{BWorkW and BWorkNW), also differs between white and non-white
children. The impact 1is generally positive in white families and
negative in non-white families. A possible explanation of this result
is that there may be less pressure to earn additional income in white
than non-white families. The second parent in a white family will
often work only when other responsibilities can be fulfilled as well,
while in non-white families it may more often be necessary for the
second parent to work to achieve a minimum adequate income.

Children with young fathers {BFAgL30) and with fathers of age

36-45 make less achievement gain than children with fathers of age
31-35 (control group) or over 46 (BFAgG46). Again, white and non-white
families differ With respect to the impact of parent age difference

on achievement. A greater age difference between parents of white !
children (BAgDifW) has a negative effect on achievement gain, while
there is a positive effect for non-white children. The reason for the
differential impact is unknown.

Total Achievement Results

The total achievement results are presented in Table 3. All
eguations have significant F-ratios at the 0.01 level; the range of
RZ is 0.46 to 0.60. The difference between these results and those
of Table 2, and a major difference is that Ay is dropped from
the relationships. The discussion 1s limited to those variables which
have substantially different impacts as compared to the achievement
gain results in Table 2. ‘
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TABLE 3

Bstimated Total Achievement Relationships®

>

,‘3
; -
<

(0.01)

Arith Arith Arith
Voe Comp Comp Cone App Spell
Constant  33.912 39.587 47.302 30.740  19.208 34.925
 TStudé -0.247 1,115 ¢ « 0.422 0.494
" (0,23) (2.83) (1.50) (1.01)
TStud3 ~0.487 0.304 0.381 -0.295
(0.37) (0.15) (0.81) (0.28)
TV 0.192  -0.512" -0.333.
(0.48) (3.45) (2.70)
STeRace 1.473 1.300 ~0.450  -1.092  -0.208 ~2.353
R (0.57) (0.26) (0.03) (0.35)  (0.02) (1.53)
$TeExp -0.146**  -0.048 0.015 -0.053  -0.056 -0.068
(4.51) €0.27) (0,03) (0.71) (1.3 (1.10)
STePrep -0.171 -0.077 0.456 -0.242
(0.18) (0.02) (0.81) (0.79)
STesing  -3.801™* -4.684*** -2.892™* -1.941™" -2.088™** -1.538"
. (11.86)  (13.26) (4.04) (4.90)  (7.40) (2.36)
STeJob —6.187%**%  ~7.627%** _5.368**  -4.208""* -2.950"  -2.265
(11.85)  (11.52) (5,42) (7.45)  (5.76) (1.80)
STeAdm 0.036 0.047 0.157**  0.098** 0.076** -0.073
(0.64) . (0.60) (6.56) (5.43) (5.40) (2.70)
SWTWS -3.650 -4.954 —7.124%  -2.6764  -3.714" 2.210
(1.88)  (1.98) (3.22) (0.94)  (3.00) (0.60)
sClSize " 0.282 0.195  -0.191 ~0.151 0.061 -0.028
- (2.06) {0.58) (0.56) (0.78) (0.20) (0.02)
SSplit 0.879 -1.290 0.214 °  =0.380 1.088
(0.27) (0.36) (0.02)  (0.11) (0.49)
SC1Wh. 3.380 5.430 -0.249 -1.182 0.604 3.192
Q.77) (2.37) (0.21) (0.09)

(2.10)



’
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) Arith Arith Arith
Voc Comp . Comp Conc App Spell
- Kk . ¥
SC1L25 8.582"** 11.345 4.656 2.949 4.363**  5.101"
. (9.14) (9.03) (1. 46) (L.14)  (4.57) (3.54)
SchSize -0.007*  -0.009* -0.010* -0.005 . -0.006* -0.003
(3.24) _ (2.92) (3.50) (2.17) (3.48) (0.46)
SchRace -0.067"*  -0.074* -0.098** -0.067** -0.041*
/ (4.45) (3.21) (5.01)  (5.44)  (3.26)
SchLib -0.299 -0.1376 -0.254
(0.70) (0.66) (1.07) |
SResPr -0.618%  -0.478  -0.408  -0.180  -0.417* '-0.355
(3.80) A(1.53) (0.95) (0.46)  (3.48) (1.73)
NSMag 0.768 0.798 0.482 0.610 0.270 0.665
(1.29) (0.82) (0-32) , (1.02) (0. 34) (1.10)
NSHelph -0.611 -0.342  -1.513%* _-0.534  -0.355  -1.951%**_
: (1.21) (0.22) (4.62) (1.10) (0.86)  (13.98)
NSHelp3 -0.568 -1.018 -0.428 -0.898 -1.493
(0.23) (0.42) (0.16)  (1.19) (1.75)
NSZoo -0.469 -1.297% -0.348  -0.822  -0.508
(0.64) (2.91) (0.22)  (2.52) (1.59)
NSFEdSH 1.503 - 0.446 0.433 1.425  -0.594 1.585
: (0.93) (0.05) (0.05)  (0.98)  (0.50) (1.08)
NSFEJHS 1.943 2.946 3.778%  2.192 1.158 3.070%
. (1. 38) (1.79) (3.17) (2.13) (1.83) (3.89)
NSPEdVo 1.329 4.937%*  2.844 1.836 1.783
(0. 60) (4.69) (1.62)  (1.32) (1.10)
NSFEAND 2.026 1.998 1.955 0.051 2.191
(1.27) (0.69) (0.72) (0. 00) (1.64)
NSFEdBS 4.609™  5.072**  4.159%  4.009™%  2.250"*  1.489
(5.78) (3.99) (2.78) (5.26)  (4.11¥  (0.64)
\
* NSFEAMS 4.328* 6.010**  4.732 5.921%** 3,430 2.697
© (3.91) (4.14) (2.64) (8.71) (6.88) (1.64)



‘ Arith Arith _Arith _ ‘
Voc Comp. Comp Conc App Spell

oo * ‘ t
BTardy 0.078  -0.241  -0.162 -0.239**
o 0.29) (2.76) ¢ (2.63) o (5.72)
mNoSch ~ -1.187%  -2.649"** -0.302  fo.a18  -0i228%.
(3.61) (9. 60) (0.23) (0.54) (0.27)
BStAsMs  1.441 1.606 1.272 1,035  1.892
(1.08) (0.84) ° (1.08) (1.18)  (2.07)
BStAsHs . -0.678 -2.383 2.468 . 0:847 -0.625
(0.26) (1.85)  (2.01) (0.83)  (0.23)
BPriend 0.742 ~ 0.542 : -0.367
(0.96) (1.09) (0.42)
BRace o 2.001 2.474 2.752  -5.415
i 5 (0.16) (0.50) (1.11)  (2.16)
. | ) *
BSex -1.617 <0.876 0.279  -1.531
| (1.87) (0.60) 0.22)  (3.27) .
' *h
BSAgull  -3.618"  -4.407%  -3.963°  -3.187 -2.759**
(5.10) ~ (3.78) .  (3.28) (4.64) (6.51)
\ ' 7
BMatro - -2.031 -2,208 L -1.730
(0.85)  (1.00) - - (1.13)
: ~ ’/'
BRural -1.548 ‘ -0.461
1.61) (0.30)
BNNPar | 0.952 -0.496 -0.802 -0.937  -1.580
0.38)  (0.11) (0.56) (1.35)  (2.09)
BPEAD1£ 0.576 0.598 0.435 - ' 0.146 0.566
(1.45) (0.86) . (0.49) 0.19)  (1.51)
. BpSizew . -0.934**  -0.205 ‘
: (6.66)  (0.38) o
PP o ’
BFSizeNW -1.566 -0.706 -0.610 -0.507 -0.4446  —0.855
(9.76) ' (1.12) (0.60) (0.84) -+ (1.22)  (2.15)
, BWorkW -0.721 -1.997 -0.787 -0.464 ~ -0.548  -0.716

(0.41) “(1.80) (0.31) (0.22) (0.55) (0.47)

s - .




: Arith Arith Arith

Voc Cqmp Comp Conc App Spell
BUorkiNW , -2.151 -3.179  -1.755  -0.954  ~0.831
(0.84) (1.88)  (1.12)  (0.56)  (0.23)
BFAgL30 -0.757 -3.326 2.608 . -2.517
(0.21) (2.16) (1.40) ' (2.40)
BPAg36 ot 2,049 1.539 : ' -1.018
- (1.56) (0.99) . (0.82)
BPAg41 12,904 Zs.661™" -0.820 -2.0013  -2.129™ " -2:677%
4.79)  (7.40) (0.17)  (2.70)  (5.26)  (3.50)
BFAgG46 | -0.850 3.536%  1.268 1.339  -0.493
©(0.18) (3.73)  (1.07)  (2.05)  (0.1%)
BFAgeM 3.134 3.140 T 1.634
(0.47) 0.26) (0.17)
 BAgDifw = -1.173 _ -0.584 - -0.789 -0.351  -0.402
(2.14) (0.33) - (1.22)  (0.41)  (0.27)
BAGDLENW 2.566"** “"2.531" 0.816 0.558
- (7.08) (3.44) _ ©(0.75)  (0:62)
R 0.60° - 0.53 0.49 0.49 .  0.46 '  0.48
Ad3. R? 0.49 0.40 0.3 0.36  0.32 ' 0.34
F S.60"%*  3,03%N% 3 ggRAk 3 gokAk 3 ggRAk 3 3Ehe

Obs. - 193 193 193 193 193 193

2 Partial P-ratios in parentheses. _
Significant at .10 probability level, P(1,120) = 2.75
**'.Significant at .05 ﬁrobability lavel, F(1,120) = 3.92

#**  Significant at .01 probability level, F(1,120) = 6.85 and

?(40,120) = 1.76
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There is a much stronger negative relationship between
achievement and single teachers (STeSing) and teachers with rmecond
jobs (STeJob) in Table 3 than in Table 2. While causality of
STeSing and STeJob on achievement gain can be argued, one cannot
argue that single tesachers or teachers who have gsecond jobs cause
lower total achievement of their students in excess of that found
in the achievement gain results. Single teachers and teachers with
second jobs do teach lower achieving students in this sample. The
correlation of achievement test scores with STeSing ranges from
-0.23 for ArithApp to -0.33 for Voc, and with STelJob from -0.12
for ArithComp to -0.20 for Voc. This may explain the negative :
coefficients of Table 2 as well.

The coefficients of SchSize and SchRace are consistently negative
and of greater magnitude in Table 3. The coefficients of the number
of rescarch projects (SResPr) are all negative in Table 3. Larger
schools, non-white schools, and schools with more research activity
tend to be schools with lewer achieving students. The smaller
coefficients of SchSize and SchRace and the positive coefficients
of SResPr in Table 2 as compared to Table 3 indicate that schools
do equalize the rate of achievement gain among students.

The set of father's education variables show the greatest
differences between Tables 2 and 3. In Table 2 the coefficients of
the father's education variables were small and often negative for
more highly educated parents. In Table 3, the coefficients of the
father's education variables are positive and generally increase,
although not monotonically, with higher levels of father's education.
There are two possible explanations. First, the increasing coefficients
may be due to increasing levels of inherited ability. However, 1if
inherited ability were the predominant influence, increasing coefficients
on father's education variables in the achievement gain results would
also be expected, i.e., more able students should make greater achievement
gains than less able students.

The second explanation is that more highly educated parents
provide greater or higher quality teaching input for their children.
In school these children mark time while children with less educated
parents learn skills they have already learned. A child with less
educated parents may learn more from a "poor'" teacher thag a child
with highly educated parents does from a ''good" teacher. 3/ The
child with less educated parents does not have access to alternative
skilled teaching inputs, and the teacher is the most skilled teaching
input to which the child has access regardless of the teacher's
qualifications.

9/ This 1is not an argument that scholas should allocate ''poor"
teachers to children with less educated parents. This explana-
tion leads to the expectation that such children benefit more from
good teachers than children with highly educated parents.
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The results ir, Table 2 indicated that male children made preater
achievement gains than females. The results in Table 3 indicate that
female children are still at higher total achievement levels at the
end of fourth grade than males in Comp, AvrithComp, and Spell. The
impact of family size and both parents working 1s negative for both
white and non-white children in Table 3, although the impact is
stronger on non-white children.
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Conclusions

In concluding this report an attempt is made to do four..things:
1) to assess the feasibllity of further studies of this type; .
2) to draw general conclusions from the results with emphasis on
variations in the process of acquiring the’ various skillse; 3) to
compare the results of thie study to previous work, and-4) to draw
implications of the study for resource allocation.

A major concern from the beginning of this study was whether
much of the desired information could be obtained at all, and further .
whether it would be sufficiently related to reality to provide
reliable results. Involvement in the data collection process and the
statistical results have convinced the author that parents and
astudents did provide sufficiently accurate information,:on time
inputs in particular, to yield useful results. If the learning
process is to be understood, such information is vital. Further,
the data collection costs are not prohibitive, especially if interviews
or testing are already part of the data collection process.

The learning process ‘appears to be less ‘formal for the more
conceptual skills (vocabulary, comprehension, and to some extent
arithmetic concepts) than for the more applied skills. Children
learn language skills from a wide variety of sources, many of them
informal, while the more applied skills require concentrated effort.
Study time has a positive and significant impact on arithmetic
computations, arithmetic applications and spelling; a positive but ’
not significant impact on vocabulary, comprehension and arithmetic
concepts. Television has a marginally positive -impact on conceptual
skills, but a significant negative impact on applied skills., A
child's attitude toward school as measured by times tardy is neutral
with respect to the more conceptual skills, but has a negative impact
on applied skills.

Interactions exist among child race, teacher race, and class
racial composition, but the sample is too small to satisfactorily
separate them. White students have higher achievement test scores
than non-white students as a group, but when other factors are .
controlled in the achievement relationshipe, this advantage remains
only for the arithmetic tests. Non-white children benefit from

‘white teachers in learning vocabulary and comprehension, perhaps

because white teachers have greater facility with the English language.
This effect does not carry over to the other tests or to white children,

To assess the relative impacts of inherited ability, environment,
and schools on achievement, the achievement gain and total achievement
results must be compared. If only the achievement gain results are
considered, it is quite easy to conclude that inherited ability is
the major factor, followed by environmental factors. If only the
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total achievement results are examined, a-similar conclusion emerses
if father's education is interpreted as a measure of inherited
ability. An additional possible conclusion is that poor schools
are large schools, schools with a large component of non-white
students,.and schools with a large proportion of teachers who are
single, ‘and/or hold a second job.

When the two sets of resulte are compared, however, a signifi-
cantly different picture emerges. If more able children are éahable.
of more rapid achievement ga’as and father's education is a measure
of inherited ability, then the positive impact of father's education
in the total achievement results should. carry over to the achievement
gain results. It does not. . The achievement gain ‘results imply that -
the children of more highly educated fathers make smaller achievement
gains. An interpretation consistent with these results is that
father's education is the qualitative aspect of parent's teaching
input, and that it i1s highly substitutable for the teacher input of -
schools. Children with more highly educated parents are nct as '
dependent on school inputs, nor do they spend as much time studying
- outside of school. Children with less educated parents attempt to
compensgate 'by spanding more time studying outside of school; the
correlation between study time and father's education, and study
time and achievement test scores, are consistent with this. Less
educated parents also attempt to compensate by providing more help
in terms of time. However, the children of less educated parents
are stib} more dependent on the teacher as rtheir primary skilled
input.—

Further comparisons of the two sets of results which lend

" support to this interpretation are the reductions in-the magnitude
of the school size and racial composition effects, some of the
teacher effects, and the differentisl impact of research projects.
These results are consistent with the interpretation that schodls
with lesser achieving students do compensate at least in part for
the disadvantaged backgrounds of their atudents, and help them
make achievement gains which approach those of higher achieving.
students.

With respact to resource allocation, parents and children do
respond to forces affecting achievement. The ebvious recommendation
to parents is to provide, when _possible, &ccese for their children to
persons skilled in language. However, this recommendation is made
witk caution because the obvious means of providing this opportunity
" 18 through youth clubs, summer camps, and libraries. - The results
with respect to these activities are not encouraging.

10/ This 1s not an argument that inherited ability does not vary
among children. but only that it 1s largely wuiarelated-to father's
(or mother's) education in this study.
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If the objective of schools is to equalize educational opportunity,
they should allocate more and/or higher quality resources to lower
achieving students. These students are likely to be more dependent
on school inputs because they have less educated parents and access
to fewer learning activities outside of school than do higher achieving
students.

The conclusion of recent studies such as Jencks' that school -
input variations have little impact on achievement can now be put into
perspective. Based on the results and interpretation of this study,

a more accurate statement of this conclusion is that schools have a

' greater marginal impact on low achieving students as compared to high
achieving students, even 1f fewer or lower quality resources are
allocated to these students, because they have fewer alternative.
sources of learning inputs.

At a more general level, the role of learning insitutions and
opportunities,other ttan public schools, needs to be csrefully
analyzed. The relatively narrow range of skills measured by the
achievement tests of this study imply substitutions and interrelation-
ships between skills, 1i.e., learning one skill often reduces the
‘ability to learn another, and between.the school and the home in the
learning inputs provided. Other skills, such as cultural skills,
are likely to be learned from a still broader array of opportunities.
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: APPENDIX A -
Data Collection Instruments ~
. . '; )

Appendix A contains all the insfrpments used in the data
" collection process. Included are:

1) Cover letter to parents

2) Parent consent férm g g '.:'
3) Parent questionnaire L -

4) ‘Student quesfionnaire

5) School questiqnnaire; Part A
6). School questionnaire, Part E”

7) School record information

8) Teachef‘questionnaire, fourth grade teachers ]
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November 16, 1972

Dear Parentg ;
I would like to include your son/daughter in a'Btﬁdy entitled, "The

Contribution of School and Non-School Inputs to Student ' Achieverént".
major purpose-is to obtain further information on where and how stu-

-dents learn. -How much difference do teachers and school facilities makeé

in learning? How important are parental guidance, reading beyond school
requirements, or visits to museums and zoos to atudent achievement? ;

Other studies of this type have had difficulty in separating the
effects of schools and social background on student learning. In other
words high achieving students tend to go to good schools and come from
wealthy neighborhoods. However, I do not belieVve that we have goften
to the basic causes of student learning. I hope to come a step Cioser
by obtaining detailed information on what kinds of learning activities
childrez take part in outside of school and how much time thay devote to
these activities. Hopefully, this study will contribute to our knowledge
of two important questions. How can parents further their contribution
to the growth of their children? How can schools more effectively use N
public money“tb“Enhance student achievement?

The study is a relatively small one, limited to the Columbus Public

. School System. I hope to obtain information on 200 to 250 fourth grade

students from 25 different elementary schools, randomly selected. Your

" son/daughter has been selected to participate. Participation involves

completion of the parent questionnaire included with this material,
completion of the questionnaire by your child in school and permission

to use the information contained in your child's records by the school.
In addition, I will be obtaining information on the school and on each
teacher your son/daughter has had in the Columbus schools. If you are
willing to participate and allow your son/daughter to participate, please
complete the cousent form and the parent queationnaire, and have your
son/daughter return it to school.

Sincerely,

Leroy J. Hushak
Project Director

LJH/clm :

Enclosures - . C - 34 - -
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N

RESEARCH INVOLVING HUMAN SUBJECTS

CONSENT TO SERVE AS A SUBJECT IN RESEARCH

I consent to serve as a sub1ect in the research 1nvestigation
entitled: The Coﬁtribution of Qchooi and Non-School inputs to

Students Achievement, I aIso authorize the service of

as a sub1ect in this research investigation.

The nature and purpose of the students and parent questionnaires

are adequately explained in the cover letter. I understand that the

.aboved named: child w111 be given a pre-gervice explanation of the

research and that he/7he may decline to eerve._ I understand mv

identitv and that offmy child will not be revpaled in any publication

s

g from this research.

rr

or document regulti

s

~Signed

Date

¢
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PARENT QUESTIONNAIRE

Date:

Child's Name:

(Last) T (First)  (Mddle)

Home Address:

How many miles is your residence from the school which this child
attends?

1. Less than one mile
2. One to three miles

3. More than three miles

Where has this child spent most of his/her life?

Name of Place:

e ————— e —— . s e e e e ——

Father's educational level:

1. Less than high school

2. Attended high school but did not graduate
3. Graduated from high school

4, Technical (non-tollege) training

5. Attended college but did not graduate

6. Graduated from college

7. Received Masters or PH.D. degree
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67 Mother's educational level:
1. Less than high s;hool
2, Attended high school but did not graduate
3. Graduatéd from high school
h; Technical (non-college) ;raining
5. Attended college but did not. graduate
6. Graduated from-college

7. Received Masters or PH.D.-degree

7. Do both parents normally work?
1. Yes

2. No

8. How many brothers and/or sisters does this éhild have?

* 0, None 3. :'Three
1. One 4. FourGor'moté

2. Two

~

9. How many stepbrothers and/or stepsisﬁera does this child have?

0. None 3. Three
1. Ome’ 4, Four or more
2. Two

10., What was the father's age on his last birthday?

1. Less than 21 4, 31 - 35 7. 46 - S0
2, 21 - 25 5. 36 - 40 8. 51 - 55
3. 26-30 6. 41 - 45 9. over 55
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11.

12.

13.

14'

15,

16.

17.

18.

-2." No

What was the mother's age on her lagt.pirthday?

1. Less than 21 - 4, 31 - 35 7. 46 - 50
2, 21-25 5. 36 - 40 8, 51 -55
'3, 26 - 30 . 6. 41 - 45 9, over 55

About how many hours per day does this child watch TV?

——

About how mény hours per_déy does this child listen to the radio?

-

Does this child belong to -
1. Cub Scouts

2. Boy or Girl Scouts

3, Y.M.C.A. or Y.W.C.A,

4, Otler, specify:

- - -

Does this child take part in amy activities of one or more of the
above organizations? : :

1. Yes cod

2. No

Did this child go to summer camp last summer?

1. Yes

Did this child go to summer ganmhduring previous years?

1. Yes

2. No

/

Do you or your spouse help this child'in his/her studies at home?

1. Yes ' : ¢

2, No



19.

"20.

21.

22.

23.

24.

25.

26.

If yes, how often do you or your spouse help this child in his/her
gtudies at home?

1. Everyday
2. Three to four times a week

3, .Occasipnally . ' &

Approximately how many hours per week do yéu or your spouse
help this child in his/her studies at home?

Did you help about the same number of hours/week a year dgé?
1. Yes

2. No

1f no, how many hours/week did you help this child?

—— —— e ————

, ,
How many books (other than text books) have you bought for this =-
child during the last year? ,

1. None <
2. One

3. Two or more

/

‘Do you currently subscribe to children's magazines?

1. Yes

2. No-

If yes, how many magazines?

o

2, Two or more

Who selects the magazines or books?

1. Your children

2. You or your spouse

3. Both of the above.
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27. How often have you taken this child (as well as others) to museums,

zoos, or public libraries during the last vear?
1. Once‘a wveek |
2. Once a month
3. Once or twice a year
4. Less than above
28, Do you or your spouse discuss politics, the Vietnam war,
pollution, etc, with your children?
1. Yes ;o

2. No

29. Do you discuss family decisions with your children?
1. Yes

2; Ne

30. What do you desirevfor'ihis-child's.education?

Attend high school

(=)

3, Go to business college
3. Vocational/technical school
4. Junior collgge ‘
s, Four;year cdllege y

6. University (post-graduate education)

/
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10.

STUDENT QUESTIONAIRE

Date:

Your Name:

(Last) (First)y (Mi‘ddle). Tt

Name of your school:

Do you study at home?
1. Yes
2. Yo
If yes, how many hours ner day do you spend studying at home?

Did vou spend more, about the samé, or less time studying at home
lagt year?

Do you watch TV ;t homeé
1. Yes
2. Yo
How many hours per day do you watch ™v? e
Do you listen to the radio?
1. Yes
2. No

If yes, how many hours per day do you 1isten to the radio?

Do you learn about politics (elections, party conventions, the

-

President of the United States, Congress), environmantal pollufioh,
the Vietnam war, ;pd other problems from (Circle all for which your

answer 1is yes):
1. ™

2. Radio . %
3. Your own reading

4. Your parents

e -75 . Your teachers _ ' ol
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11. If you have questions about these thinge, whom do you ask?
(Circle those applicable)

1. Your parents .
2. Your teachers
3. Your friends
12. Do you discuss.thingsklike politics, ché Vietnam war; or environ-
mental pollution in your (Circle those for which vour answer is
ves): -
1. Home (Family discussions)
2. Class at school with teachers
3. School with your friends
o 13. When vou:want\to do something, do your farencs discuss it with you?
1. Yes ' ’ ) : .
2. No
14. Are you a member of the Cub Scouts,‘YMCA. YWCA, or other activities?
" 1.~ Yes
2. HNo
15. 1If yes, do vou take pérf in your cluyb's functions and_aétivities?
1. Yes ' |
2. No 4f7~ﬁm~w‘ 
16. Did you go to a summer camp last summer?
‘1. Yes
2.. No
17. Did vou go‘to'a summer camp the summer before lasgt?
1. Yes ”
2. No
18. Do your parents help you wiéh yvour school work?
l. Yes
2. No
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19.

20.

21.

22.

23.

24,

25.

1f yes, how often do your parents help vou with vour school work?”
1. Evervday

2. Three to four times per wcek

3. Occasionally

How many hours per day do vour parents help Yyou with vour school
wvork?

Did your parents help vou with your school work last vear?
1. Yes

2. No -

I1f yes, did they help you more, about the same, or less than

this year?

Have yvyou gone to the following places?
1. Museums
2. Public libraries

3} Zoqs

With whom have yvou gone to these places? (Circle those applicable)
1. Your parents
2. Teacher from your school

3. Your friends

If you have been to these places with your parents, how often?
1. Once a month or more
2. Several times a Year

3. Occasionally e
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26. How many close friends do you have?
1. ne to three friends
2. Four to six friends o

3. More than six friends

27. How many new friends have you made during the past year?

——— e e e

28. How many of your close friends have moved away during the past
year”?

. ————— e e - -

29. What would you like to be when you grow un? ___

30. Whom do you admire most?
1. Your father
2. Your mocﬁer
3. Your teacher
4. One of vour ‘friends

5. If any other person, please specify:

e o — . e . P e e

%
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SCHON, NMUESTIONGATIDI

oA e conplete for school
1. Qane nf scuool:
_ g e e e e e e oo e
2. Sc<avel enrollment, Fall, 1972: -
5. ~urwer of olack or other minority students in the school:
4. hoew tne scihool nave a library? ‘
.t
L. Yes
I * ’
I, o
) L
s.  tlow many years has the sciool had a library?
1. uvne vear |
. . . !
2. iwo years
1. Taree years ¢
4. Four Oor moru years
. in'', list tne kinds of audin-visual equipment in the sciicol
at moe years for wulchh they nave been available.
wiidro-visual equipnent ilo. of years available
1. ~ -
3. . e a2 . e
-l|. e —— ..
S i L
5. e e
' -
i
L

ERIC

Aruitoxt provided by Eic:



T
e T
7. i~ tiv: Audio-visual cquiprienl - used by the teachers jn toeir clagses
L. Regularly?
l. Very often?
3., Occasionally?
i Do tue students (lst - 4th praders) navis access to tnis Audio-
. visual equipment :
1. Regularly?
2. Very often?
[ ’ 2
3. Occasionally?
\
-
‘ - 46 - -
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SCHONL WESTIONNATRE

At 3 - conmplete for eaca student in sample
1 ane of sewools 0 .
2. liame of Ctudent: ;____-"'"”__-_;f'_ e
3. Pourti vrade class compositica, 1972-73
s Class hours perday .
6. iumber of students in class
L. Clumber of non-white ‘studeats i class
4. Tuoird czrade, 1971-72. .
‘ 1\ ’ .
b.
-~ C.
.
A ' .
5. Secoud grade, 1970-71.
v 1
..\n
- . .
. . ’
c. )
G. First grade, 1969-74. :
A. '
. : B, Al
C.
1
! .-
’ @
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SCHOOL RECORD INFORMATION

Items _ o . iides

) PR O | III

1. A;hievemeﬁE’Scores

/

Vs

".2. I Q. Test Scores

3. Grade Average for Courses:

i/

a. Group A Courses
2/

-b. Group B Courses
3/

¢. Group C Courses
4.‘RHogrS/Day Spent in Classrcom
5. JNumber og Days Absent
6. Number of Days Tardy
7. Number of., Days Present

8. ‘Number of Schools Attended

9. Number of Déys of Illness
' and Accidents
10. Youth Club:

a. Participation

b. Activities

'
Loao

1/ Arithmétic, Social Studiés, Geography, History, Science
2/ - Reading, Language, Spelling, Writing, Art, Music

3/ Personal Social Growth, Physical Education, Work Habits,
‘ Social Habits i . :

T
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B. FAMILY BACKGROUND

Ttems

1. Place of birth

R Date of birth
~

3. Occgpation of:
a. Father
b. Mother
c. Step-father
d. Step-mother

4
e, Guardian

4, Marital Status of: '

Single Married Separated Divorced Widowed

a.: Father

E. Mother

c¢. Step-ifather
- d. Step-mother

e. Guardian
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C.  TEACHER INFORMATION

Highest Years of

: Degree Teaching . Certified Uncertified -
Grade/Items Sex Race Received

Experience Teacher Teacher
Grade I
Grade II
Grade III
Grade IV
v * B
' » -
N v
~ -
N
’ ) §
|
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TEACHER OUESTTONNAIRE
Fourth Grade Teachers

~,

(

1. Approximately how many hours per day do you devote to your
job as a teacher in this school?

e

2. 1In a typical day, about how much or what proportion of vour
time do you spend.in (specifv hours or percent) '/

a. Teaching °

bﬁ Preparation for teaching

c. Administration (student records, committees, etc)
: /

d. Disciplinary activities ' !

e. Other (specifyv)

i

* 3, What is your marital status?
: \& Single ~
b. Married
c. Other (specify)
4., Do you have a second job in addition to vour job as a

teacher in this school?

a. Yes

b. No

5. Which nolitical events or problems do you discuss with your
students (circle all applicable)? :

a. Elections and'conventﬁons

b. Taxes

c. Vietnam . ) .
d. Pollution

e. -Other (specify) ’ . ‘

f. Do not diScusé political events

ERIC - . | T




On which of these do you assien reading or other nréparatorv
work? (Please 1ist) : .

Do you think that wﬁat students learn at home or outside of
school (TV, radio, their own reading, discussions at home)
makes your job more difficult? Why?
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APPENDIX T
TABLE. A

7ero Nrder Correlation Matrix -

S DI T AT RS S SR RN k. ”c‘ u - = IEX W BWEEDTT. TS IS T Tl o R .
& 5§ & |
~F (28}
e B o ye - 3 3
g 5 T T T e 0 c o 7
> S < < < 7] < -, = £
Comp .84
ArithComp .58 .61
‘ArithConc .75 .75 .75 : *
ArithApp .72 .75 .70 .84
Spell .73 .71 .62 .69 .64
Ao .81 .80 .59 75 .71 LT72
10 ’ .62 .60 .49 .63 .60 .49 .61
TStud4 ~-.16 -.13 .02 -.21 -.08 -.03 -.23 =-~.16 .
TStud3 -.10 -.10 -.09 -.16 -.07 -.05 -.10 -.07 -.,02
TTV ©-.30 -.27 -.32 -.28 -.21 -.32 e-,30 -.17 .19 .02
STeRace .27 .21 .15 W17 16, .22 .28 .19 -~.10 -.07
STeExp .13 .22 .27 .22 227 .17 .23 _._..23 .01 .08

STePréep .10 .08 .15 .09 .04 .11 .02 .05 -.04 -.08
STeSing -.33 -.32 =-.25 =-.25 =-.,23 =~.24 ~,28 -.40 .11 .11

STeJob  -.20 -.19 -.12 =~.16 =-.13 -.16 -.19 -.18 -.02 .04
STeAdm  -.18 ~-.14 -.05 -.08 ~.08 -.20 -.23 =-.22 .17 ~-.06
~ SWTWS .35 .32 .28 .37, .31 .29 .38 .28 -.25 -.13
SClSize .07 .05 -.07 -.02 -.00 -.06 -.01 -.03 -.22 .04
Ssplit .31 .24 .23 .31 .28 .28 .31 _.33 -.18 -.04
SC1Wh .27 .26 .20 .25 .24 .18 .31 © .22 -.28 -.14
SC1L25 19 .20 .21 .23 .20 .19 .20 .17 -.01 .05

- SchSize -.04 -.08 -.13 =-,12 =-.12 -.09
SchRace -.39 -.34 .30 -.38

.10 -.14 -3 .12
.32 -~-.26 ~-.42 -.31 .29 .16

SchLib 10 .14 .06 .12 .12 .03 .13 .13 -.09 -.01
SchResPr .01 .01 -.03 .03 -.02 -.07 -.04 .02 -.23 -.04
p NSMag .20 .23 .17 .22 .19 .18 .26 .21 .03 -.04

NSHelp4 =-.26 =-.21 =-.21 =.21
NSHelp3 =-.02 -.01 .05 -.03
'NSZoo -.07 -.11 -.03 -.08
NSFEASH =-.09 =-.15 =-.19 -.09

22 -.34 -.29 -.08 .22 N.01
.09 -.07 -.11 -.05 .01 .17
.08 -.06 .02 .-.00 .02 ~-.02
.16 -.08 -.15 -.12 .02 -.08
NSFEdHS -.11 -.08 .00 -.06 =-.03 =-.03 =-.11 =-.11 .13 .12
NSFEdVo -.04 .04 .01 -.04 =-.08 =-.02 -.07 -.02 =-.06 .00
\¥FEIND .07 .03 .0k -.04 .02 .05 .09 .03 -.01
‘NSFEdBS .27 .21 .20 .24 .25 .16 .27 .20 =-.10
NSFEdMS .22 .20 .17 .25 .23 .17. .26 .23 -.04
BTardy  =.30 =-.27 =-.37 =-.34 =.28 =,31 =.24; -.25 -,
BNoSch  -.24 -.28 :

1

!
1
1

.18 -.22 -.19 =-.09 -.28 -.22
BStAsMS 217 16 .17 .21 .21 .19 .21 .30
BStAsHS -.03 -.06 04 -.01 .00 .09 .03 -,06
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TABLE (con'd) .
e ——— —oon —
E = .
g . § & s o
e 5 c (¥ = 3
8 5 I T T 8 0 o v,
> (&) Le < < ] L5s = [ ] B
RFriend -.12 =-.11 -.08 -,11 =-.11 =-.13 =-,12 =-.12 .20 -.0l
BRace .29 .27 .26 .34 .31 .23 .35 .30 -.32 -.12
BSex -.02 -.08 -.09 .01 .05 -.13 -,09 .11 -.11 -,10
BSAgGll -.27 =.26 =-,25 =-.28 -.27 -.24 =-.,21 -.26 .06 .07
BMetro .10 .06 .02 .06 .04 .06 =-.02 -.04 .N6 .01
BRural  -.18 =-.13 -¢09 -.11 -.12 -.10 -.07 -.00 -.01 .01l
BNNPar  -.15 =-.14 =-.11 -.18 -.20 -.17 -.16 =-.16 .11 .10
BPEdD{f .01 .00 .04 -.02 .04 .04 -.01 .08 - .10 .20
BFSizew =-.00 .04 .09 .15 .11 .05 .08 .10 -.31 -.09
BFSizeNW -.33 -.28 -.28 -.37 ~-.33 -.26 =-.35 -.33 ' .25 .12
BWorkw .14 .08 .13 .16 .11 .14 .11 .02 -.05 -.08
BWorkNW -.21 -.24 " -.,22 =-.28 -,26 =-.18 =-.27 =-,22 .29 .08
BFAGL30- -.09 -.14 -.14 -.12 -.14 =-.13 -.14 -.13 .04 =~.13
BFAg36 .15 .10 .12 1z .12 .14 .22 .20 -.,08 . .09
BFAg41 -.02 -.01 -.01 .01 -.02 -.09 .03 .06 .04 ~.04
BFAgG46 .01 .03 .07 .03 .08 .01 -.04 .00 .02 ~-.02
PAgM. -.07 -.06 -.,04 '~.04 -.01L. -.09 -.09 .07 ~-.00 .05
./ BagDifw .01 .05 .03 .06 .06 .05 .12 .06 -.11 ~-.07
j/// BAgDifNW -.08 ~-.11.-,20 -.23 -.18 -.13 =-.14 =-.,15 .13 .09
.t ~
' -
e
b3}
’
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. TABLE A (con'd) _
Q [ o . . [
- =8 U = £L E N
& & Py < 2 = & 7.
EoE & & & g & £
B [ (72} v w [72] . w.__._w |7
STeRace -.15
STeExp -.19 .10
STePrep .08 .20, -.02
STeSing .21 -.07 ~.13 -.05
STeJob .10 -.08 .02 ~.10 .10
STeAdm .13 -.37 -.09 -.02 .12 -.15
SWTWS -.29 .72 .20 .09 -.09 -.16 -.21
SclSize -.19 -.23 -.07 -.13 -.03 -.04 .12 -.01
SSplit -.16 .02° .18 .06 -.21 -.13 -.27 .12 .-.01
SC1wh -.11 .37 .12 .01 -.06 -.0T -.24 .64 .17
SC1LZ5 -.23 .19 .15 .10 .00 .14 -.C, .27 -.09
SchSize .03 .11 -.26 . .12 .13 -.21 .27 .23 .Sl
SchRace .33 -.49 -.26 -.01 .06 -.01 .35 -.78 -.25
£ehLib -.17 -.26¢ .24 =-.37 -.30 .21 .08 -.09 .18
SchResPr -.23 -.01 -.18 -.06 -.20 .21 -.24 .03 .38
NSMag -.15.--.01 .16 .11° -.26 .04 -.04 .05 .06
NSHelp4 .11 '-.23 -.06 -.5 .04 -.01 .20 -.30 -.04
NSHelp3 -.03 -.11 *~.04 .08 .04 .01 .05 -.11 -.11
NSZoo -.03 -.19 -.04 -.10 =-.02 .05 .10 -.14 .04
NSFEdSH .06 -.03 -.18 .01 .09 -.03 .07 .04 .06
NSFEdHS 11 -.04 .12 .00 .10 -.05 .10 -.06 =.01
NSFEdVo .03 -.10 -.07 -.01 .11 .11 -.05 -.14 .04
NSFEAND  -.11 .12 =-.01 .03 =-.07 - .00 .09 .04 --.00
NSFEdBS -.16 - .03 .23 .,05 =-.10 .02 -.13 .10 -.03
NSFEdMS -.18 .17 .10 - .00- -.18 .01 -.20 .17 .0l
BTardy .23 -.15 -.15 -.01 .13 .08 .04 -.19 -.0S
BNoSch .13. .08 .~-.07 .02 .11 .14 =-.06 .-.08 -.15
BStAsMS -.03 .18. .21 .07 -.13 .”% -.10 .16 -.08
BStAsHS .16 -.03 -.09 -.01 .06 .05 .02 -.03 .04
BFriend .16 -.18 -.16 .06 .09 -.05 .22 -.21 .05
BRace -.29 .46 .16 -.00 .00 .04 -.27 .83 .21
BSex .20 -.06 .01 " .01 .00 -.05 -.02 ~-.05 .01’
BSAgGLl .15 -.08 -.15 .02 .07 -.08 .11 -.10 .15
BMetro -.18 .12 -.01 .01 -.03 .07 -.i5 .12 -.03
BRurel .14 -.04 -.08 .00 .01 .01 -.02 -.06 -.07.
BNNPar .05 -.10 -.01 .00 - .09 .04 .09 -.25 -.03
BPEAD1f .09 .01 .03 .-.02 .05 .05 -.08 -.07 -.08
RFSizeW _ -.14 .28 .09 -.02 .12 .01 =-.13 .54 .15
BFSizeNW . .29 -.43 -.20 -.09° -.02 -.06 .22 -.70 -.06
- BWorkW.. -.25 .29 .08 .01 -.02 .08 -.13 .44 -.03
BWorkNW .28 -.39 -.15 -,04 .01 .03 .26 -.67 -.18
BFAgL30 .05 -.06 -.19 -.01 .08 .11 -.07 =.14 .10
- BFAg36 -.19 .15 -.00 -.02 -.12 .01 -.1%9 .16 .00
BFAg41 .00 .05 .11 -.14 -.05 --.01 .05 .08 .06
BFAgG46 .16 -.10 -.02 .08 .02 -.10 .08 -.11 -.01
BFAg™ .06 -.10 .04 -.,13 -.09 .03 .02 -.10 -.16
BAghifw -.20 .21 .01 -.06 .06 =-.00 -.05 .37 .l
BAgDifNW .21 -.18 -.09 -,03 .07 .05 .05 -.49 -.08

.03
.26
.28
.26
.22
.10
.12
.17
.04
.00
.12
.07
.12
.03
.23
.15
.15
.07
«20
.01
.23
.16
.06
N

1
L3

.N9
.09
.00
.09
.15
L8
.13
.06
.02 -
05
.05 -
.11
.01
.11



o

;

/

TABLE A con'd) _____“___/___.___’_"_ .

: -8
‘ 5 8
£ b L
[T O (3]
1] [77] |22
SC1L25  -.36 ’
SchSize _.24 -.07
SchRace =-.77 -.12 -.19
Schlib  -.12 .26° -,18
SchResPr’ —.03 11 -.11
NSMag -.02 .19 -.07
_ NSHelp4 -.27 -~-.09 -.07
NSHelp3 -.10 12 .01
NSZo =~ -.11 =-.01 -.05
. NSFEdSH 12 -.09 .17
NSFEdHS  -.11 .05 .11
NSFFdVo  -.04 -~,01 .05
NSFEAND -.13 .16 .05
NSFEdBS .13 .03 -.21
NSFRAMS 14 .02 -.23
BTardy -.15 -.11 -.00
BNeSch -1 -,03 -.06
BStAsMS .13 .01 -.20
BStasHS - .03 -.03 .15
BFriend -.15 .02 .17
'BRace- 71 .22 .26
BSex .01 -.08 .00
BSAgGll® =-.10 -.02 .19
BMetro .05 .08 -.06
BRural -.07 ~.02 -.M
BNNPar -.33 .02 ~-.05
BPEdDif ~. -.10 -.08
" BFSizeW 48 .07 .25
BFSizeNW -.60 -.19 -.16
BWorkW 33 .11 ~-.00
BWorkNW -~.57 -.18 ~.23
BFAgL30 -.02 -.10 .04
BFAg36 .02 .21 .04
BFAg4l 11 ~-,00 -.00
" BFAgG46 -.07 -.10 -.01
BFAgM -07 -.06 -.24
BAgD1£W .26 12 .21
BAfDLENW -.42 -.13 -.14

¢ . % 34
g 2 2 §F 3 3 3
=] e = = . T o ™
g8 & B8 8 ¢
-.07
-.17 ~.00
-.05 .14 .13
.29 05 -.02 -,07 s
11 -.03 -.05 -.01 .12
11 .16 .15 L02° .22 .06
-.06 -.11 ~-.02 -,14 .08 -.06 .0l
10 .03 -.13 -.07 .16 .10 .16
.03 -.06 .00 .01 -.03 .10 -.11
.05 .09 .03 .05 -.04 .08 -.02
-.17 .10 -.03. .07 -.18 -.06 -.03
-.16 -<.07 .21 .26 -.11 -.13 .09
.23 .02 .01 -.02 -.03. -.11 .07
.13 -.10 -.09 -.03 .06 -.09 -.04
-.16 ,~-.03 .01 .04 -.08 -.03 -.04
-.03 .04 .01 .03 .01 -.04 -.02
.26 -.07 —.4@ .02 . .14 -.01 .06
-.82 .06 .1 .04 -.27 -.08 -.07
.03 .02 -.03 -.06 -.06. -,14 .03
.09 .03 -.04 .10" .06 =~.03 .01
-.16 .04 .12° .09 -.08 ,,05 '-.05
.11 .00 -.095 -,03 -.01 .02 .00
.21 .04 -.05 .02 .14 .13 S04
.08 ~-.09 -.06 -.07 -.0l --,04 -.02
-.53 ~.00 .04 -,08 -.16 =-.15 =-.08
.70 ~-.05 ~-.05 -.09 .24 .04 .09
-.38 .02 .10 -.0p =N .06 -.08
.66 ~.01 =-.10 .01 .2 .02 .10
.03 .05 .03 -.046 .11 =-,03 .01
-.13 -.05 .14 .12 -.03 -.07 - .09
-.12 .16 -.06 ~-.05 .00 -.05 =-.12
15 -.046 -.14 -,05 -.13 -.01 -.01
.08 .11 .02 -.05 .12 .08 .06
-.34 -.02 -.09 .00 -.14 -.15 -.00
.48 -,06 -.06 .08 .06
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TABLE A (con'd)

e (7] (=] g v . [77] v
175} o =2 % ;> - . £ = o5
o = =] ] v =] © 3] w w
23] =N [ O L8 L%} 2% | 51 e <C <
faa -8 <% fr. fx fe ] O & o
[T (2] [72] [ 2 [72] [ < v, o
-4 = z_, 7;.- 2 4 -4 <o) e f__

NSPEQHS . -.24

NSFEdVo -.21 ~-.20

NSFEAND =-.20 -.18 =-.16

NSFEdBS ~-.18 -.17 -.15 -.14

NSFEAMS ~.15 =14 =-,12 -.12 =-.11

BTardy .08 .01 -.01 -.03 -.06 -.07

BNoSch -~ .02 .10 .04 -.08 -.10 -.06 .22

BStAsMS -.16 .00 -.08 .02 .28 109 -.06 .03
BStAsHS .02 .03 - .13 © .02 -.08 -.06 - .06 -.06 -.15
BFriend '_ 005 008 001 .01 --16 _-21 .08 -05 "'020 -11

BRace .08 ~-.09 -.07 .01 .11 .12 =017 -.14 .10 .02
BSex 04 -.02 -.01 -.01 .06 =-.02., .09 -,.06 05 . a5y
BSAgGll .08 -.01 .07 -.0% -.08 -.11 .37 .20 +-.09 .05
BMetro  -.10 .05 .08 -.06 .07 .11 .05 .02 -.01 -.06.
BRural .15 .-.01 -.06 -.02 -.00 "-.13 .22 .19 . .05 ~-.06
BNNPar --10 .20 -.09 .04 -.08 -.07 .06 .20 .00 -,n6

BPEdDif ~-.06 -.11 .00 .11 -.01 - .17 -.07 -.00 -.02 -.05
BFSizeW .14 .-.06 -.08 -.02 .01 -.01 =-.04 -.02 .03 ~-.0L
BFSizeNW -.02 .09 -.03 .00 -.13 =~-.13 .27 .11 -.07 ~-.02
BWorkw  -.03 .01 -.14 ° .17 .04 .12 ~.11 =~.10 .17 ~-.08
BWorkNW -.07 .08 .07 .00 -.05 -.07 .18 .13 ~.06 =~-.05

BFAgL30' .05 =-.01 .11 -.07 -.06 =-.03 .06 .09 -.07 .14
BFAg36 .04 -.05 .03 -.02 .00 .16 -.04 -.07 .00 =-.05
BFAg4l a3 -.03 -.12 -.13 -.08 .11 .18 =-.06 =-.19 =-.03 =-.07

BFAgG46 -.11 .01 .01 -.00 -.02 -.08 .05 =-.09 -.00 .00
BFAgM -.02 -.08 -.07 -.07 .12 =-.05 =-.04 .01 .02 ~.07
RAgD1fW .10 -.01 -,11 .06 .09 -.02 -.10 -.04 ~-.06

BAgDLfNW ~.05 -.01 .03 .08 -.05 -.05 .17 .12 -.02 .01

’—J
(=]
!
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TABLE A (con'd)

—

53 «

] — ' Y = :‘E
5 e 3 g8 % 5 & % 3
el u » e o N - ot o
~ [ H > U =l E 23] v v
. E B 2 & = B & &8 ® £
BRace -,20
BSex 09 -.02
BSAgG11 11 ~.06 -.05
BMetro ~.23 .08 -.18 .07
BRural ~.03 -.03 .01 .13 -.13 _
BNNPar 02 -.33 -.06 .08 .07 .04
BPEdDif -,10 -.09 .06 -.19 -.05 .00 -.08 .
BFSizeW ~,19 .69 .03 .04 -.02 .00 -~.21 ~.10
BFSizellw .18 =.84 .02 .16 -.10 .09 .22 .07 -.57
BorkW -.10 42 -.07 -.05 .02 .00 -.10 -.02, .15 =~-.35
BWorkiW .20 -.80 .02 .03 =.11 .01 .25 .11 ~.55 .65
BFAgL30 .06 -.09 -.07 .16 .10 -.00 .09 -.11 -.07 .05
BFAg36  -,10° .19 ~-.02 -,02 -.02 .03 -.15 .06 .20 -.15
BFAp41  -,20 .10 .03 -.01 -.07 -.07 =-.12 .08 .05 =-.05
BFAG46 -~ .03 -.16 .15 .07 -.02 -.04 .04 .13 -.02 .16
BFAgM -.08 -.13 00 .03 -.05 .15 .12 -,10 -.,07 .01
BAghifW =-,11 .43 .03 07 .05 -.03 -.16 .03 .35 -.36
BAgDIENW .10 -.59 04 ¢ -.08 01 .16 .08 ~,40 .97 .
\\ J
A _
A
= :"7 (?‘\ O - 3 “B"
pY; i | ™ L 4 (L) =, i
[ - (9 1) o0 oL oL =
) o < < e < < o0
= S & =R 2R =
BlorkNW  -.34
BFAgL30 -.04 .08
BRAg36 02 ~-.11 =20 .
BRAg4l .01 -.12 =-,13 -.26
BRAGGAH .01 .10 -13 -,27. -.17
BFAgM -. 11 .05 -.05 -,11 -.07 -.07
BAgDifW .23 -.34 =-,17 .16 .16 .08 -.09
BAgDifNW -, 25 =53 .00 -,10 -.04 .30 -.05 -~.25



