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ABSTRACT

In economics, as in other fields, different, equally competent
researchers give different answers to policy-makers, leading to caution
and disaffection with empirical research. A majof underutilized tool is
replication. We explore the replication process in attempting to shed
light on the qﬁestion—-which school resources help the learning of
junior high school age students?

Three forms of replication are ﬁsed to test the "theory" derived from

mining the data on 553 eighth grade students in 42 schools in Philadelphia.

‘We examine (1) a larger, much less disaggregated data set (1541 students

in 52 schools), (2) a randomly selected, stored sample.(465 students in
SO'school;), and (3) a modification of the larger sample, using a missing
variable technique to develop estimators for the unsatisfactorily aggregated
data.

Interestingly enough, most "answers' were consistent throughout
the repliéations. No matter how one looks at the data, thé conclusion
that schools are not impotent. emerges: organizational and teacher
characteristics affect learning growth, and the negative effects of race
and income can be tracedlthrough their impact on the absorption of
particular échool inputs.

We conclude that éducation prodﬁction coefficients can contribute
more to the policy reviews éssociated with budget cutbacks and decliniﬁg
enrollments if efforts are made.tO'imprdve their reliability by using pupil-
specific, longitudinal data and by replicating. Furthermore, encouragemént

needs to be given--in education, as in other fields where large quantities




of public resources are spent—-to developing large, readily available.
data bases which are disaggregated, longitudinai, and have wide
geographiC-COverage. Such data would encourage the use of the

important tools of replicationm.




Improving the Use of Empirical Research as a Policy Tool:
An Application to Education

‘The process by which knowledge is accumulated in economics is mot
clear. As in other fields, different, equally competent researchers
give different answers to policy-makers. Why do the answers differ so?
In many research areas——education, fertility, and history are examples—-
the existing body of theory does not carry the iﬁvestigators very far.
With a set .of priors which are not firmly established the researcher goes
to an examination of the data to further illuminate relatiouships. The
data are mined, which means, of course, that standard errors and t—stafistics
do not really provide discriminatory guidelines for distinguishing the
stable relationships. vSuch relationships can only be established by
documenting their robustﬁess——by replication., DeSpite-réferences;to
replication in standard texts, however, it remains a greatly undefutilized
tool.l There is a need to encourage'its use and exploré the techniques
and interpretation of multiple sets of results.

In this article,.we take a coherent look at the equivalent of many
.studies addressing the problem—-which school resources help learning? The
objective is threefold:. (1) to use very rich data to shed new light on
what makes a difference to the junior hiéh school age student, who has

been less studied; (2) to abply a missing variable technique for addressing

the sometimes encountered problem.of having rich data for a small sample, and
poorer data for a large sample from the same population; .(3) to .lay out
the-winnowing‘process.of analyzing sets of results from several experimehts——
the number of reproduced results may be smaller than the number of significant

results from one experiment, but the confidence in them can be greater.




Why has this sort of procedure been done so rareiy? Sometimes
there may have been an insufficient number of observations. (In the
literature of educational production functions, however, there are
generally observations to burn!) More fundamentally, and curiously
enough, it hasn't been regarded as essential to common scientific practice

in the social sciences. It means, of course, that the investigator must

deal with the hazards of "explaining' different sets of results. If the

' . 2
results are different enough, the investigator may perish, not publish.

And the economist's model would suggest that the incentives don't exist—-
tenure points are given for the value added by conclusions from new popula-
tions or new questions from old populations, not for conclusions from

repeated samples from the same population.

e : The consequence is-that policy-makers receive empirical results that
o are less than firmly rooted. This, in part, explains why the world
frequently doesn't behave as predicted when policies are implemented. -

. And disaffection for empirical research, appropriately enough, sets in.3

- In this article, therefore, the process of replication in the field
of education production functions is explored. MoreAspecifically, data forf

large number of junior high school students in the Philadelphia School

R District are explored with the development of a hypothesized relationship

L, _ and three replications. Comparisons are made between the policy recommenda=

tions that flow from the prereplication and postreplication results. And

the robust recommendations for increasing students' learning are identified
Sectioﬁ I describes the samples ond model estimation procedures for

the initial experiment with a pupil—»specifir:4 data set, and for three

forms of replication. A summary of the major findings from these four

o
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experiments is presented in Section II. The differenmces in policy
recommendations~—the winnowing effect of replication~-are discussed

in Section III. Some concluding remarks constitute Section IV.

1. DESCRIPTION OF SAMPLES AND MODEL ESTIMATION PROCEDURES

We had access to a very rich data base. The number of observations
was large, and the data were available on a disaggregated and longitudinél
basis. The quality of these data allowed for a better exploration of the
question—--what helps junior high school age studénts learn?~~than has
been done previously. The misleading answers coming from aggregated data
(using school averages, rather than pupil—spécific measures of teacher
characteristics, for example) hawve been avoiaed: and it was possible to
explore the interactions of pupil characteristics with school inputs
[Summeré and Wolfe, 1977].

All of the data used in this study are drawn from 1970/71 pupil
files for eighﬁh grade pupils in the Philadelphia School District. These
pupils attended junior high, K-8, and middle schools. A two-year education
history was compiled for each pupil, including achievement test scores in
the sixth and eighth grades, and schools attended. Socioecdnomic informa-
tion was collected, iﬁcluding race and sex; aﬁd an estimated fémily income
was matched to eéch pupil by using his or her address.5 The dependent
variable chosen is the change in a composite achievement test scére-over
the>two—year period, sixth to eighth grades; it is the same for all samples.
This change formulation permits the pfediction of the effect on pupil

learning of changes in educational input.
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Four separate data sets were used to explore the replication process
(A) a relatively small, pupil-specific data set; (B) a large, less
disaggregated sample; (C) another sample drawn randomly from the less

pupil-specific data set; and (D) a constructed data set based on (B), but

"corrected" for the aggregate nature of the data-—a variant of the missing

data problem. The level of detail, particularly teacher quality and
attendance information, varies significantly by sample. In each case,

the same basic equation is estimated, though some of the variables differ

in level of aggregation. The use of (A) to form the hypotheéized relation~

ships, which are then tested by (B), (C), and (D), is an attempt to accomod

the ‘standard scientific procedure to the realities of the discipline.

A. Small, Pupil-Specific Sample

The initial results.are,based on data for 553 eighth grade pupils
who attended 42 schools. The schools were randomly selected and the
pupils were randomly selected from these schools. Detailed data were

obtained from files kept within the school; these included individual

pupil attendance records, test scores, family backgrounds, and the specific

teachers each pupil had. fhis information was then matched to a teacher
file, so that eaéh pupil's data file has, for his or her individual
English, Math, and Social Studies teachers,7 a fairly detailed set of
measurable characteristics of quality: a rating of the undergraduate
institutions‘attended,8 National Tegcher Examination scoreé, levels of
education completed, and years of experieunce as a téachef. The pupil

information was also matched to information on thE'school(s) attended:




this included information on the principal's characteristics, racial

composition, percentage of high and low achievers, enrollment, age

and condition of the facilities; and class sizevby grade..

This sample is' the "ideal' one in terms of data--the one on which

453 regressions were run to arrive -at the equétidn of "best fit," the one

which, in the absence of an agreed-upon body of theory to test, provides

the hypothesized relationship against which replicatiouns can be checked.

The calculated results of the 'best fit'' equation, our choice of the

appropriate specification, are 1iéted in Table 1, Column (2). A number

of functional forms for each of the variables have been examined. Dﬁmmy

vafiables and other nonlinearities were explored. Interactions between

pupil characteristics and school inputs (the relationship between class

size and pupil's family income, for example).were extensively examined,

consistent with the generally accepted theory of edugators that students of
| different abilities react differently to the characteristics of their

schools, their peers, their teachers, and their programs. All the fimndings

were checked and rechecked against alternative specifications for robustness--

only those variables which remained strong throughdut the mining process

were retained. Normally, this is the equation from which .policy conclusions

flowi However, we regard these results as Step One--the develoﬁment of a

hypothesized relationship between the change in achievement from sixth to

eighth grades and many inputs.

B. Large Sample Involving Less_PupilnSpecific Data

Another sample was randomly drawn from the Philadelphia School.

District's computerized record files; after a-small number were discarded’




TABLE 1 - REGRESSTOH Rf"ISlfLTS FOR FOUR #LGHTH GRADE SAMPLES OF.
PHILADELPHIA SCHOOL DISTRUCT STUDENTS, 1969-71°
(t-values in parentheses)

Tests

Tests
i Stored Data of of
Pupil-Specific from Equality Modified Large Sample Equality
Variables Small Sample Largé Sample Large Sample {3) and (4) Small Sample with Estimators (6) and (7)
(i) : () (3) () By - (b) - €3]
1. Sex .63 (.73) .58 (1.22) 1.20  (1.24) .57 42 (.48) .67 (i.36) -.25
2. (1) x Low Achievement -2.77  (=2.41) -1.54 (-2.31) -2.80 (-2.11) -2.38 (~2.04) -1.11  (-1.37) '
g Low Ach. = 1 =2.14  (-2.58) -.96 (-1.78) -1.60 (-1.61). -.56 -1.97  (~2.33) 4 (-.65) -1.40
3. 2nd Generation Native Bormn 4.52 (2.13) b N b b
4, Third-Grade Score .52 (2.41) b b b b
5. (4)2 -.006 (~1.49) b b _ b b
6. Siztha-Grade Score -.38 _(-2.38) .04 (1.26) .07 (1.15) .43 .32 (-1.93) -01  (-.0) 1.1
7. Race (Black = 1) -.36 (-.12) -1.3% (-2.62} -.66 (~.61) .61 .27 (.09) .40 (.12) -.03
4. TIncome - .21 (~1.10) .28 {3.107 b4 (2.37) .77 -.15 (-.77) 17 (1.49) ~1.40
§. Unexcused Absences®:® : 30 (1.54) 10 (1.86) 11 (1.06) .13 .33 (1.71) .18 (.53) ]
0. (9) x (BT . .01 (-2.69) € e -.01 (~2.84) ~.006  (-.63)
(6} = 30 -.02 (-.20) : .0003 (.004) 06 (.35) -.30
(&) =59 =23 (-5.15) -.22  (-4.96) -.03  (-.25) -1.76
{6y = 8O - -.54  (~4.16) _ -.56 (~4.23) -.15 (-.68) -1.58
11. Residential Moves 2.12 (.69) e e 3.55 (1.15) -.35 (-.24)
1z2. (11 = (6) -.08  (-1.27) =11 (-1.72) 002 (.68) :
(6} = 30 -.31 (-.24) . .24 (.19) -.28)  (-.38) -.35
(6) = 50 -1.92  (-3.08) . -1.97 (~3.05) -.24 (-.55) - -2.22¢
(&) = 80 -4.35 (-2.01). 7 : -5.28  (-2.42) -.18  (-.22) -2.19/'
13. Rating of Social Studies
Teacher's Collegef ~3.06 (~1.50) e _ e - ~3.49 (-1.68) . _ .58 - .22)
4. (13) x &)f .06 (1.59) ‘ .07 (1.82) .02 (.46)
(6) = 30 -1.28  (-1.27) -1.42 (-1.39) 06 (.03) -.81
(6) = 50 ' ~.0% (-.17) , -.05 (-.09) .45 (.48) -.46
(6) = 80 1.69  (1.50) 2.02 (1.77) 1.07 773 b
15. Rating 05 %nglish Teacher's ) .
A College“” ' -2.10  (-3.02) ~l.13 (-1.70) 1.78  (1.49) 2.13v -1.99 (22.81) -.24 (-.28)
16, (13) x (6)dHf .04 (3.53) .03 (5.02) .02 (1.88) .04 (3.21) 03 (4.03) _
(6) = 30 -.96 (-2.07) -1.14 {(-.25) 2.49  (2.44) 2.25¢ S -.94 (~1.98) .62 (.85) _1.78
Eg; = gg -.21 -+ (-.53) 51 (.94) 2,96 (3.08) 2.21/ -.24 (--59) 1.20 1.76) -1.82
- . . af 93 (1.93) 1.50  (2.67) 3.66  (3.69) 1.90 .82 (1.68) 2.06 (3.16 -1.53
. 17, English Teacher's Experience .54 (-78)  -3.70 (~2.72) 5.2 (-1.92) 52 -1.05 (o1.56) N (1.17; -,;;




18.
19.

20.
21.

22.
23.

24,
25.

2.

27.
28.

29.
30.
31.

32.
33.

3.

35.

English Teacher's Experience,

>34.1 CL14
" English Teacher's Experience,
>10 3.93
Math Teacher's Expermnced’f .16
Social Studies Teach%r f;
National Exam Score .11

Math Teacher's Education
Beyond B. Al
Math Teacher's Race

= Pupil's Racé - 1.85
Percent Black Teachers -.17
Remedial Education

Expenditures .03
(25) x Low Achievement _.04

Low Ach. =1 . . —0L
Class Size 2 32 - -B8.29
27) x (8) .66

(8) = ~4.99

8 = 10' -1.69

(8 = 15 1.62
Attending a K-8 School 4.52
Percent Black Students 07
(7) x (30) o =04

(7) = Black - .03
Percent Black Students 2 50 ~.21
(7 = (32) .32

(7) = Black L1l

Relative Income Change in
School Feeder Area, 1960-70
School Enrollment

Constant 13.59
B2 ‘ .32
F - 9.03

Note: Dependent Variable:

TABLE 1 (CONTINUED)

(.18) 4.15  (2.97)  6.19
(2.50) b
(1.34) 60 (3.76) .12
(2.01) X e
e -2.69 (~3.69) ~.79
(1.89) e
(-3.72) e
(1.77) .02 (4.26) .03
(-1.72) e
(~.38)
(-3.12) e
(2.19)
(~=4.05)
(~1.74)
~(.70) - .
(3.28)  3.31  (3.54) 6.83
(1.66) e
(~.51)
(.50)
(-1.99) e
(2.34)
(1.19)
e -8.71 (-2.39)  -22.66
e -.08 (-1.83) -.03
9.00 -3.12
.32 .30
42.73 12.93

a5ources of data are listed in the Appendix.

bNo comparable data are available for the other samples.

Eighth Grade Iowa Test of Basic Skills (Composite) Minus

.65

.40

.13

.72

.58

.70

.58

Grade Score.

.13

.19

.11

.80
.29
.94

(1.

(1.

(1.

1
(-3

(1

(=&
(-2
{
(3

(-
(-
(-2

55)

60)

84)

.18)
.54)

.61)
(-1.
.67)
(-3.

(L.
.30)
42)
.27
.43)
(1.
.08)
.21)
(2.
(1.

87)

11)
88)

56)

89)
75)

€In the samples described by columns (3) and (4), the variable used is Average 2aily Attendance in the pupil's school.

~.02
-.06
-.08

.82

.16

.02

3.85
-.01

.02
-.002

1.95
-.23
-.79

. —.36
~-1.51
4.36
.01

.03

-2.54

30 65

(1.
.34

(3

44)

.57

.27)

10)

.08)
(-.
.71)
.11)
.32)
.85)
.77)
.45)
.00)
L42)
.59)
.93)
.20)
.66)
.13)

15)

.15

.10

91

.74
.76V

.08Y

d1n the samples d .
puptl' snschgolamp es described by columns (3) and (4), the variables used are the average quality characteristic of the relevant group of :eachers in the

eNot significant at the t=.05 level.

v

Variable not included in equaLion.
fyariables for which estimators were developed.

Null hypothésis test reveals significantly different results.

il



because of incomplete data, these consisted of 1,541 eighth grade pupils
in 52 schools. Step Two involved testing the hypothesized relationship
established in Step One, the result of torturous experimentation with the
small, pupil~spegific saﬁple, on this virgin data.

~ In many respects, the data were of the same quality: Information.
on individual pupil test scores was matched to data that were available
on tapes of individual records. These included data on sex, race, address
(to match family dincome estimates with block'income'estimates), énd
schools attended.‘ Aé in the small sémple, these data were matched with
characteristics of the schools and their principals.

But,>as is the reality in social science experimentation, some data
differed: information about the teachers each pupil had was not available
on the tapes. Instead, pupil data were matched with the averages of the
teachers in the school in the relevant grade and subject. Thus, Mary
Smith's>scores could not be matched ﬁith the number of years of eXperieﬁce
of Mr. Jones, her eighth grade Math teacher (the detail sof data available
in the small sample), but with the average years of experience ¢f the eighth
grgde Math teachers in her school. Pupil~s§ecific data on attendance
were also unavailable: Mary Smith's scores could not be matched with her
unexcused absences, but only with the average daily attendance of her
 scheol(s).

An equafion, paralleling the "best-fit" equation of the small sample~--
using the best directly available substitutes for pupil-specific data--is
our first replication or testing of the hypothesized relationship. The:

2
results of the calculations are in Table 1, Column (3). The use of
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aggregated data--means, rather than individual observations--does not,
of course, result in biased estimates. The errdrs are uncorrelated, so
it is entirely legitimate to compare the results of the sample  using

some sverages as data with the original experimental sample.

C. Stored Sample From Large Sample

This sample is made up of 465 eighth grade pupils from 50 schools.
These were drawn randomly from the sample taken from the Philadelphia
School District pupil files and, figuratively, were stored away in the
bank vault. Thé hypothesized relationship developed from the pupil-
specific data of the small samples was tested on these data, as it was
on the 1,541 observations of the large samplé. Since the samples were
from the identical population, the variables matched exactly. The results

of this replication are shown in Table 1, Coluimn (4).

D. Large Sample With '"Corrected' Agpregate Data

The pupils included in this sample are the same as those in the large
sample, but correction factors were developed for the non-pupil-specific
data. ToAimprove upon the aggregate nature of these data, estimators of

pupil-specific data for teacher qualities and attendance were created,

.using the information available from the small sample.

This approach can be though of as a way to deal with missing data,
a problem common to many multivariate analyses. One standard approach
is to eliminate missing data using either list-wise deletion or pair-wise

deletion (method of moments). . Another approach, and the one used here,
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is to estimate (replace) missing data. Replacinglmissing values by
averages (means) is a well-known way of estimating missing values, and Is
essentially the method implied in the large and stored samples. It can,
however, result in inconsistent estimates.

Instead, the missing variables can be regressed on the available
variables. . This approach "minimizes the incompatibility of estimates'--
the Mahalanobis distance from each case to the mean is near its minimum
[Frane, 1976]. Problems are present with this method if the missing
observations are nonrandom, in which case theluse of conditional means
may be required [Heckman, 1976]. These difficulties should not apply here,
however, since the method is applied to a random sample.

" is to use maximum

Another approach, when the data are "unobservable,'
likelihood methods to estimate coefficients for unpbgervables, using
unobserved éomponents methods. These methods are particularly useful in
analyzing sibling data. They are less useful ﬁere, however, since (1) the
large‘number of dinputs used in this study wauld create problems of

identification, and (2) the methods constrain the parameters to be linear

[Taubman, 1977; Chamberiain and Griliches, 1975]"andﬁnonlinear specificatip

3

are extensively explored in this study.

More specifically, the problem in this study was to estimate an

equation of the form:

H
i

= ‘ +
Ai Yl¢i + X.B, £y
where
i = ith pupil
A = Achieving (eighth grade scoxe minns sixth grade, score)
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Y = Data in the small sample for which estimators will be created
X = Vector of variabies availabie in both the large énd small sample
in the same form
¢ = Coefficients of the Y vector
B = Coefficients of the.X véctor
€ = Error term

The problem was that there were missihg data on Y However, there

it
was a data set (the small sample) which had information on Yi for pupils

in that sample. So, for each of the Yi variables, we estimated an equation
lusing'the small-sample data, where each Yi was a dependent variable and the
independent variables included the following: (1) the X &ector~—a set of
variables describing socioeconomic characteristics (sex ofistudent,.for:
example), school characteristics (enrollment.éf school, for example), and

student body characteristics (proportion of black students, for example);

(2) match-up variables to the Yi variables (the average experience of eighth

grade.English teachers in a school matches up with the experience of each
pupil's English teacher, for example) ; (3) additional variables available
in both the large and small samples. Single-equation ordinary least
squares was used to estimate the equations, which all had the same right-
hand-side variables. The selection criteria for the set used were the
adjusted st and the t-statistics. Estimators and residuals were
calculated from thesé regressions for the small sample.

A test of the correlation between the residuals and the independent
variables of the equation Ai = Yi¢i + XiBi + ei, was made to avoid the.
multicollinearity and associated problems of bias of estimators in the

equation of interest. One wanted to find, of course, no correlation.




12

The Vi js (the error term of each estimator equation for each
°S. .

observation in the small sample; j = estimator, i = observation for
each pupil) were multiplied by the corresponding coefficients, ¢i, from
the small sample equation. This vector multiplica?ion,.vi¢i, resulted in a
scalar (weighted error te}m) for each observation (pupil) in the small
sample. These were regressed with the residual for each pupil from the
small sample equation (éi). The adjusted R2 for thié equation between
the error terms was -.0017. It was assumed, therefore, the E(ve) = 0;
that is, there wés no covariance between the error terms. Next, the
coefficients froﬁ the estimator-generating equations in the small sample
were used to create estimators for each pupil in the large sample.

In order to permit better evaluation of the estimation procedure,
an adjustment was made for the additional variance caﬁsed by the estimation
procedures for the estimator. The ratio of the variance of the original
small-sample equation, Si, to the variance of the small~samp1¢ equation using

. . 9 .
the estimators, 52 , was computed. This scalar” was then used to adjust

e¢v
the variance~covariance matrix and generate new coefficients.

This procedure, then, was the one used to generate this set of
estimgtors (proxy variablesj for the large samplef unexcused absences of
pupils, rating of the undergraduate institutioﬁs attended by the Social
Studies and English teachers, experieuce of the pupil's English and Math
feachers, scores of each pupii's Social Studies teacher on the National
Teacher.Examination, and a match-up of the race of pupil and Math teacher. .

A regression was run using these estimaltors as substitutes for the

aggregate data in the large sample, tesiing the hypothesized relationships




developed for the small sample. The results are in Table 1, Column (7).

To compare the two sets of results,‘some modifications in the original
gmall sampie had to be made, because there were some data ﬁhich‘were not
available in the large sample and for which no reaéonable match~up existed
(third grade score and country of birth). The modified small;sample results

are in Table 1, Column {6).

2. SUMMARY OF FINDINGS

The fundamental priors that‘some school and teacher dinputs help
learning growth, and do so differentially, were tested in one hypothesis—-
developing experiment and three replications in&olving Philaéelphia junior
high school students.v Did the "answers' differ? Interestingly enough,
most "answers' were consistent throughout the replications. Some, however,
were only similar, and some differed substantially. No matter how one
1§oks at the data, the same conclusion emergesloz school resources help
learning; organizational and teacher characteristics affect learning
growth, and the negative effects of Race and Income can be tréced through
their impact on the student's ability to absorb particular school inputs.

The "answers" emérging from each experiment are laid out in Table 1
in Columns (2), (3), (4), (6), and (7) in the form of coefficients and
t—statistics.ll Equality of coefficient tests, Columns (5) and (8), were
performed to test whether or not answers from the different experiments
_differed.12 Comparisons ‘that faiied the test are checked. But thése

significance tests do not, of course, provide anywhere near perfect
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guidance'for‘interpreting the results. The pupil—specific sample that
hwe used to develop oot hypothesis is a "ﬁorked—over" sampie,-so the

t-statistics in Columm 2 should he read with the recognition that they

are overstated, reflecting the un&erstatement of the standard errors.

tvtistics for ‘the remaining samples are more consistent with the

“The t—

underlying assumptions of significance tests, however. The tests of

equality (Columns [5] and [8]) need to be interpreted with the recognition
that the standard errors of the samples will differ because of differences

in sample sizes.

I

A pragmatic regression strategy calls for using all the results, With:

thewapotooriate caveats, in the final iﬁtetpretations. These are laid out®
_ 5 T N
in Table 2, where the findings from the first experiment, with pupil-specif

NeR

data, are compared with the findings from the three -replications.
Mostrof the estimates of the.effects of genetic and socioeconomic
inputs appear to be roboat. At the junior high ageé,'only the low achievia
imales haveISloﬁer‘achievehent growth than their female counterparts.
'When an early achievement measure is included (third grade»score), the
impactlof thelehd—of—elementary—gradee score (sixth grade score) shows‘
regression~toﬁard the mean; where allfearlier achievemeot_ie reflected.in
one'score ooly.(sixth grade score), the effects cancel out. The prior that
ito school and teacher 1nputs is confirmed: sixth grade score (achlevement)

shows no separate effect on achlevement growth apart from the effects.

traced through other 1nputs' belng black is assoc1ated with less achlevemen

'growth but Where the effects of being black are traced through interactiop




TALLE 2 -

Genetic and Socioeconomic Inputs

Sex
6th Grade. Score

Race

Income

Unexcused Absences

Residential Moves

School Inputs: Teacher Quality

Rating of Teacher's College

Social Studies Teacher

COMPARISON OF FINDINGS OF PUPIL-SPECIFIC 3
OF PHILADELPHIA EIGHTH GRADE STUDENTS, 1969-71

?qpil—Specific Sample®

Low achieving males have lower achievement growth
than low achieving females; higher achieving males
and females show no difference.

Starting score shows regression toward the mean.

Race of the pupil is not directly associated with
achievement growth, though it does interact with
school inputs.

“ Income of the pupil is not directly associated

with achievement growth, though it does interact
with school inputs.

Unexcused absences are negatively related to
achievement growth—-the higher the achiever, the

~ greater the loss.

More residential moves are associated with less’
achievement growth for middle and high achievers;
low achievérs were unaffected.

Being taught by a Social Studies teacher who
attended a higher-rated college is associated

with greater achievement growth for higher achievers;

middle and low achievers werée unaffected.

AMPLE WITH THREE OTHER SAMPLES

Reglitationb

Same findings.

Same findings from equations with pupil-
specificity. (No evidence of regression toward
the mean in equations without pupil-specificity.)

Same findings from equations with pupil-
specificity. (Being non-white is negatively
associated with achievement growth in equation
without pupil-specificity.)

Same findings from equations with pupil-
specificity. (Income is positively associated
with achievement growth in equations without
pupil-specificity.) :

Seme findings from equstions with pupil-
specificity. (Different vaniable-average
daily attendance-supports results in equations
without pupil-specificity.)

Dissimilar findings: More residential moves
are not associated with achilevement growth of
low, middle or high achievers.

Same {indings from eguations with pupil-
sgecifiqitz. (No associatlon in equation
without pupil-specificity.)




School Inputs:

7ABLE 2 (LOWTINVED

Teacher Guality {Continued)

Engiish Teacher

¥ath Teacher

Yzars of Expecienca

zzve on National Toachers

English Yeacher

¥ath Teachey

Soelel Srudies Teacher

Heth

Comnes

Craduste FTiurayiom

Hath YTeacher

Eran

Being taught by an English teacher who dttfended a
higher-vated eollsge is associlated with greater
achievement growth for high achlevers, lesa
achievement growth for low achileverg. Middle
achievers weve unaffected. ’

Beling taught by a Hath teacher who sttended a
highes-rated college is mot adsccisted with
schievement zgrowth.

HMore experience is. associatéd with higher
achievement growth {(the significant association

is with teachkers with 10 or wore vesrs of cxperience).

Being taught by a Math teacher with move experlence

is associated {though not strongly) with higher
achlevement growth.

Being taught by o Socisl Studies teacher with wore
experience 48 not associated with achievement growth.

Being taught by a teacher who scored higheé on a
NTS35 Exam is asscciated with higher achievement
growth.

Being taught by a teacher who scored higher on
2z NIEE is nol associated with achlevement growth.

Belng taught by & Math teacher who scered hiigher
en 2 NDME i3 not sssoclated with achievemeat
grovth. .

Be%ng taught by a teacher whe scored higher on
a HIE ip not associated with achievément growth,

Being ceught by a Hoth teacher with more graduate
ot assocliated with schicvemcont growth,

sducation i

Same findings for high echievers: Dissimilar
findings for middle and low achievers.

Same findings.

Similar findings: Same zeneral finding, but
data did not permit exploring impact of 10 or
more years of experience.

Similar findinps: Same general finding, but
stronger findings from equation without pupile
gpecificity. :

Seme findings.

Same findings from equatfons with pupil-
specificity. (No aesociation in equation
without pupil-speciffcizy.) = -

.

Sgme findinps.

Same findings.

Same findings.

Same findings from equaticna with pupile
specificity. (Negstive sssociation da

wquacions withour puptle—spoect fLctey.)




TABLE 2 (CONTINUED)

School Inputs: Teacher Quality (Continued)

i Social Studies Teacher

___pnglish Teacher

_ Race of Pupil = Race of

Math Teacher

Race of Pupil = Race of
English Teacher

Race of Pupil = Race of
Social Studies Teacher

Percent of Black Teachers

Being taught by a Social Studies teacher with
more graduate education is not associated
with achievement growth.

Being taught by an English teacher with more
graduate education is not assoclated with
achievement growth.

Being taught by a Math teacher of the same racé
is positively associsted with a pupil's achievement

~ growth.

Being taught by an English teacher of the same
race is not associated with achievement growth.

Being taught by a Social Studies of the same
race is not associated with achievement growth.

A higher & of Black teachers is negatively
associated with achievement growth.

School Inputs: Non-Teacher School Quality

- Remedial Expenditures Per

Low Achiever

Class Size 2 32

K-8 Elementary School

School Size

More remedial expenditures were associated with
higher growth for middle and high achievers, but
were not related to achievement growth for low
achievers. . . '

Being in a class with 32 or more pupils is most
négatively associated with achievement growth for
lower income pupils; higher income pupils were
unaffected.

Attending 8th grade in a K-8 school 1is associateéd
with much greater achievement growth.

Size of school has no association with achleve-
ment growth.

Same finding.

Same finding.

Dissimilar findings. HNHo evidence of dssociation.
in other equations.

Same finding.
Same finding.

Dissimilar findings. Ko evidence of associa-
tion in other equations.

Similar findings. Positive association with
learning for middle and high achievers con-
firmed, but positive a2ssociation for low
achievers found in all othér samples.

Dissimilar findings. Lower income pupils
showed no association between learning and
class size, as did higher income pupils.

.

Same findings. ‘

Same findings from pupil-specific samples.
(Negative association in semples without
pupil-specificity.)




TABLE 2 (CONTINUED)

School Inputs: Non-Teacher School Quality (Continued)

Exzcrience and Education
of Principals

Physical Condition of
School

Peer Group Effects

% of Black Pupils

Change from 1%6. to 1970 in
Relative Income of Feeder area

Additional experience, degrees, and credits of
education of principals are not associated with
achievement growth.

Attending a school with fewer pupils per lab, in
better physical condition, or newer is nrot asso-
ciated with achievement growth.

An increasing 7 of Black pupils in a school up to
50% has no assoclation with achievement growth for
Blacks or non-Blacks.

An increasing Z of Black pupils in a school from
50 to 100% has no clear association with achieve-

ment growth for Blacks, but a negative agsoclation
for non-Blacks.

Attending a school with a higher relative income
change is not associated with achievement growth.

2Summary of results in Table 1, Column (2).

bSummary of results in Table 1, Columns (3) - (8).

Same findings.

Same findings.

Same findings.

Dissimilar findings. No asscciation found
for Blacks or non-Blacks.

Same findings from.pgpil—specific samples.
(Negative association in samples without
pupil-specificity.) 3
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with other inputs, no residual effect remains; similarly, students from
higher-income familiés have more achievement growth, but where the
effects of income are traced through interactions with other inpgts,

no residual effect remains. Motivation (the number of unexcused absences
is the surrogate measure) is clearly associated with achievement growth.

Certain-qualities of teachers--using a rating of undergraduate
institutions, years of experience, score on National Teacher Examinations,
and amount of graduate education, as quality'me;suresﬂ4have clear bearing
on the achievement growth of students. The evidence suggests (1) that
high-achieving students benefit most from being taught by English and
Social Studies teachers who received their undergraduate degrees from
higher-rated institutions, (2) that students benefit from being taught
by more experienced English and Math teachers, (3) that the National
Teacher Examination scores are not associated with student learning,

.‘except for Social Studies teachers, (4) that more graduate education for
teachers is not associatéd with achievement growth in any of the subjects,
and (5) that a match of race between pupil.and teacher is not reflected
in more or less learning.

There are a number'of clear associations and nonassociations between
aspects of the school other than its teachers.and Jjunior high school
student achievement growth: a positive one between remedial education
éxpenditures and learning for students with high ability, a positive one
between attending a K-8 school and achievement growth, none between

additional experiende, degrees, and credits -of education of principals and

student learning, and none between the measurable physical~cohditions of
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the school and learning. The class size debate must continue, however:l
while the sample with the most ideal data shows that classes larger than
32 are negatively associated with the achievement growth of low-income
pupils, the other replications do not support this finding. The only
consistent finding in these samples is that higher—income students are
unaffected by the class size. ’

Finally, we find, over the four samples, the coﬁsistent result that
variations between 0 and 50 percent black in the racial mix of the schools
were not associated with learning changes for blacKs or nonblacks; neither
was there a discernible'relatioﬁship for blacks in the range ofISObto
100 percent black; for nonblacks in the more than 50 percent black schbols,
no robust finding emerged. |

It is clear, in this sorting out of robust findings, that Qhether or
not the sample has pupil-specific data is a major determinant of whether
or not a result is.replicatedu When the school inputs are pupil-specifice,
either obtained originally or estimated (Columns [2], [6], and [7]) most
of the findings are repeated. The exceptions are the ones relating to
the impact of the number of residential moves, the percentage of black
teachers, class size for low-income pupils, and more than 50 percent blacklf
pupils in a schdol. When pupil-specific data are not'used, more findings
fall away. Most_strikimgly, if the school inputs are not specified in
terms of the pupil, the SES results are significantly altered—-being nonwh
or poof assumes excessive importance.

It is equally clear, as one might ~xpect, that while we gain in
certainty as the replication procedure develops, we lose in the number

of conclusions we can be confident about.
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3. ©POLICY IMPLICATIONS

What policies are suggested by the priors in relation to the reéults
of the hypothesis»developing pupil-specific data set? What policies remain
after the replications? The empirical results eof Table 1 and the inter-
pretation of the results of Table 2 are translated into suggested policies
in Table 3. Columm (1) lists the prereplication advice and Column (2)
the postreplication advice for helping to maximize achievement growth
between the sixth and eighth grades. An additional type of replication
is grafted on to this table; in it we have noted the results from a
previous study by the authors (1977) of third to sixth grade studenf»
achievement growth in the Philadelphia School District. An asterisk
in Table 3 indicates that this elementary school study had results
leading to the same policy suggestions; a check indicates that the
elementary school study had results‘leading'to similar policy suggestions.

So—~—it seems appropriaté to generate some enthusiasm for action in
a policy suggestion which has a Same in Column (2), and asterisks or
checks in both columns. Such a finding has weathered a fairrnumber of
storﬁs. There are, a good number of such findiﬁgs on the list, reléting
to pupil motivation, teacher qualities, class size, qualifiéatiops of
the principal, and physical éharacteristics of the school.

Any enthusiasm for action, of course, must be confined to the

Philadelphia School District. Whether or not such policies would

emerge from studies of other school districts is an item in a research

agenda, not a known piece of information.-




TABLE 3. PRE- AND POSTREPLICATION POLICY SUGGESTIONS FOR IMPROVING
: SIXTH TO EIGHTH GRADE ACHIEVEMENT GROWTH
IN THE PHILADELPHIA SCHOOL DISTRICT

Pzeraplication

‘ . - . Postreblicatioa
* tse the number of unexcused absences of a pupil as a trouble signal. * Same, ) )
. . . AN

v Rearrange assignments or hire teachers of the "softer” subjects so that those from higher~raﬁed /.§§EE'

colleges are placed with the high-achieving pupils. : ) 1
¥ Hicher pay for mnr: experienced English and Math teachers is warranted in terms of productivity. . 4 Same.

Use rie Social Studlcs National Teachér Exam score as a predictor of teacher ability to improve Same.

overall achievement bruuth The common and other subject exam scores are not useful indicators.

. i ] .

* Differential pay for teacﬁers who hav$ education beyond the B.A. is not warranted. . ~ % Same.
% Policies in teacher placeqent chould éot include matching teacher's race to pupil's radce. - * Same.

Alloﬁate the Black teachers in a schogl system.evenly among schools, if the objective is to * Use criteria, cher than ;chievenent.

give each student body an equal impact of racial balance of staff. as the basis for allocatlng Black
i teachers.

% The evidsnce that the experience and fmount of education beyond the B.A. of principals has no "% Same.

payoff for student zchievement growth should be borne in mind in determining hiring and salary 4
_critev.a.

|
t
Efforts to reacn the low-achieving target group should be increased, because remedial expendi-.
‘turcs are not helping those for whom they are intended.
. ) : ) )

As school systems try to cope with declining enrollments, the finding that having an 8th grade
part of the elementary school is the Fost productive organization, is an important 1nput.

Same, but remedlal expenditure help low
achievers, too.

‘\

"V Same.

‘\

Have class sizes less than 32 in schools with many low income students, and large classes in
.schools with many high'income s;udents.

b S

Impact on achievemént growth is not 4 useful criteria for determining sclool size.

/ Larger classes do not have a negative
effect.
/ Smaller schools might have a positive
‘ ) T effect on pupil achievement growth.
/ Integration levels of schools do not seem to affect achievement. Assign students to schools without
regard to racial mix.

* Additional expenditures on plant and equipment are not warranted in terms of pupil learning. ' * Same.

~

* Duplicated in a study of 6th grade students by the authors (1977}, v ParLinilf duplicated in

a4 study ot 6th grade "students: by the authors (1972).
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4, CONCLUDING REMARKS

Our exéminatidn of several types of samples of fﬁiladelphia eighth
graders yields some éonclusions about what helps them to learn and some
conclusions about how to leavn what helps them to learn,

In broad terms, the results reaffirm the conclusions 6f prior
econometric work and partially developed educational theory that some ‘school
and teécher inputs affect student learning, and that they do so differentially.
The strongest results of the replications described suggest that, in
Philadelphia at least, sixth to eighth grade learning is significantly
affected by the experience.of teachers, by the quality of.the undergraduate
institutions teachers attended, by the grade organization of the school,
and by remedial expenditures. The results suggest that the number of
unexcused absences is a useful signal of trouble. And the results
suggest that there are a number of costly itemé that do not have a
payoff in learning growth: education of teachers beyond the B.A., small
classes for most students, experience and edugation beyond the B.A. for
principals, and physidal characteristics of the school.

Methodologically, we conclude severalltﬁings. First, it seems clgar
that pupil-specific déta are essential to illuminating the relationships
between inputs and learning--aggregate measures of school inputs
exaggerate the role of socioeconomic factors, render most school inputs
impotent,‘and do not allow investiggtion of differential response to
school inputs. . Second, using a sméll sample of ﬁupiluspecific data to

develop pupil-specific proxies for a large sample of aggregated data provides




a cheap and productive way of moving towards more disaggregation, where
the pupil-specific data are not easily availlable. Third, encouragement
needs to be given--in education, as in other fields where large
quantities of public resources are spent--to developing large, easily

available data bases which are disaggregated, longitudinal, and have

wide geographic coverage.
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APPENDIX

The definitions, X's and U;S of each of the variables in Table 1)are
‘listed here with the corresponding row numbers. The X's and o's are presented
;59; the independent wvariables of the small (S8S), large (1S), stored (STS) samples,
and for the estimators of the large sample (EST)., The bracketed letters following
88 and LS are key letters to the sources listed at the end.
The X's and o's for the dependent variable, the difference between the

eighth grade gnd sixth grade scores, are: SS[A]: X = 11.72, o = 8.53; LS[A]
X =13.04, 0‘8,91; STS: X = 12.88, o = 9.16. |
1. Sex: 'Dummy variable, 0 = female, 1 = male, SS[B]: X = .46, 0 = 503

LS[A]: X = .49, o = .50; STS: X = .47, 0 = .50.
2., (1) x Low achievement: ‘Interaction of Sex with dummy variables.

0 = non—-iow achiever; 1 = low achiever (sixth grade score 3\5.1),
3. Second Generation Native Born: Dummy variable, 0 = no, 1 = wes.

ss{cl: X = .98,.0 = .15.
4, Third Grade Score: Score on Iowa Test of Basic Skills given at the

end of third grade. SS[B]: X = 32.26, ¢ = 8.35.
5. Quadratic formulation of Third Grade Score
6. Sixth Grade Score: écore on Iowa Teét of Basic Skills given at the

end of the sixth grade. SS[B]: X = 53.21; o = 13.26; LS[A]:

X = 57.08, 0 = 14.72; STS: X = 55.95, ¢ = 14.44.
7. Race: Dummy variable, 0 = nonblack, 1 = black. SS[B]: X = .69,

o = 463 LS[A]: X = .63, 0 = .48; STS: X = .66, 0 = .47,
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11.
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Income: Estimated family income (in thousands). SS[D,E]:

X = 8,07, 0 = 2,35; LS[D,E]: X = 9,22, o= 3,00: STS: X = 9,03,

i

I

o 2.89.
Unexcused Absences: Average of annual number of unexcused absences
over two years, 1969/70 — 1970/71. SS[F]l: X = 6.25,.0 = 7.86; EST;

X = 4.37, 0 = 5,62, -

Or Average Daily Attendance: Average for two years, 1969/70 - 1970/7]
of the percentage of average daily attendance in pupil's school.

X = 83.21, o = 4.58; STS: X = 83.11, 0 = 4,23,

(9 x.Sixth Grade Score: Interaction of sixth grade score with
unexcused absences.

Residential Moves: Total number of residential moves of pupil between
1969 and 1971. SS[B]: X = .20, 0 = ,52; LS[A]: X = .36, 0 =..70;
STS: X = .34, 0 = .67,

(11) x Sixth Grade Score: Interaction of sixth grade score with

number of residential moves.

Rating of Social Studies Teacher’s College: Gourman ratring of eighth
grade Social.Studies teacher's undergraduste college. SSIH,T1: X

= 415.8, 0 = 61.3; EST: T = 414,0, 0 = 34.7, Or school X of ratings
of Sogial Studies teachers’® colleges: School average of‘Gourman
ratings of all Social Sﬁudies teachers’ undergraduate colleges. LS[H,1
X = 433,9, o =35,0, STS: X = 435.2, ¢ = 36.4,

(13) x Sixth érade Score: Interactién of sixth grade score with
rating of eighth grade Social Studies Teacher's college.

Or intersction of sixth grade scove with school X-of vatings of

Social Brudies tesachers' colleges.
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Rating of English Teacﬁer’s College: Gourman rating of-éighth grade
English teacher's undergraduate college. SS[H,I1: i = 421.7, 0=
82.9; EST: X = 406.5, 0 = 47.7, |

Or school X of Ratings of English teachers' colleges: School average
of Gourman ratings of all English teachers’ undergraduate:collegeso
LS [H,I]: X = 430.2, o = 33.9; STS: X = 432.5, 0 = 42,3,

(15) x Sixth Grade Score: Interaction of sixth grade reading score
with rating of eighth grade English teacher's college.

Or interaction of sixth grade reading score with school X of ratings .
of English teachers' colleges.

English Teacher's Experience: eighth grade English teacher's
experience, in yeérs up to 11,' ss[1]: X = 5.51, U = 3.,13; EST:

% = 6.08, 0 = 2,13, |

Or school X of English teachers’ experience: School average of all
English teachers' experience (in years up to 11). LS[I]: X = 5,78,
§ = 1,955 STS: X = 5.56, o =1.84,

English Teacher's Experdience »3»10: Two additional piecés of a three-
piece linear function (spline) of eighth grade English teachers'

experience with corner points at 3 and 10 years. (18) = maximum

(0, years of exmerience -3), (19) = maximum (0, years of experience ~10).

Or school X of English teachers' experience -3: Additional piece of
a two-piece linear function (spline) of the school average of all
English teachers' experilence, set to equal maximum (0, average years

of experience -3).
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Math Teacher's Experience: elghth grade Math feachers' experiepce,
in years up to 11. SS[I]: X = 5.26, 0 = 3.10; EST: X = 5.58,

o = 1.98,

Or school X of Math Teachers experience; _ School average of all_Math
teachers' experience (in years up to 11). LS[I]: X = 5.36,

o =1.97; STS: X = 5.56, ¢ = 1.84.

Social Studies Teacher's National Teacher Exam Score: eighth grade
Social Studies teacher's score on the National Teacher Exam in
Social Studies. SS{I]: X = 64.58, o = 5.96; EST: X = 64.15,

o =.4.18. |

Or school X of Sogial Studies Teachers' Exam score: School average
of Social Studies teachers' scores on the National Teacher Exam in
Social Studies. LS[I]: X = 63.90, ¢ = 3.17; STS: X = 63.98,

o = 3.14. |

Math Teacher's education beyond B.A.: Number of additional credits
beyond the B.A. of the eighth grade Math teacher. SS[I]: X = 1.41,
o = ,53. |

Or school X of eighth grade Math teachers' education beyond B.A.:
School average of eighth grade Math teachers extra credits beyond

the B.A, LS[I]: X = 1.44, 0 = .36; STS: X = 1.40, ¢ = .33.

Math Teacher's race = Pupil's race: eighth grade Math Teacher's race
is same as pupil's race, 0 = mo, 1 = yes, 8S[I]: X = .38, o = .49;
EST: X = .45, o = .40. |

Or difference between Percent Black Students and Percent Blaék
Teachers: Absolute value of the perceni black pupils minus percent

black teachers in pupil's school. LS[J,k]: X = 33.85, o = 17.54;

STS: X = 34.45, ¢ = 18.74.
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27.

30.

31.

32.

29

Percent Black Teachers: Average percent black teachers in schools

pupils attended, 1969/70 - 1970/71. SS[K]: X = 35.7, o = 16.7;

LS[K]: X = 33.33, ¢ = 18.10; STS: X = 34.38, o = 18.42.

Remedial Education Expenditures: Expenditure in pupil's school on
remedial education per low-achieving pupil. SS[L]: X = 38.58,

¢ = 24.06; LS[L]: X = 47.05, o = 38.02; STS: X = 46.45, o = 36.91.
(2) x if Low Achiever: Interaction of remedial expenditure per low
achiever with dummy variable; 0 = non~low achiever, 1 = low achiever
(6th grade score < 5.1).

Class size > 32: Average number of pupils per classroom unit
reporting attendance in pupil's seventh and eighth grade. Dummy
variable: 0 = class size < 32, 1 = class size >-32. ss[el: X = .29,
o = .45; LS[G]: X = .33, 0 = .47; STS: X = .35, ¢ = .48.

27) x Incéme:_ Interaction -of income with class size > 32,

Attending a K-8 school: Dummy variable, 0 = attending &ighth grade not
in an elementary school, 1 = attending an eighth grade in an elementary
school. SS[M]: X = .09, 0 = .29; LS[A]; ‘i = .06, o = .24;

STS: X = .04, 0 = .20.

Percent Black Students: :Average percent black students in school
pupil attended, 1969/70 - 1970/71. SS[J]: X = 65.64, o = 36.04;
Ls[J]: X = 60.20, o = 39.31; STS: X = 64.37, o = 38.03.

(30) x Race: Interaction of pupil's rdce with percent black students
in school,

Percent Blacks in school > 50: Second piece of a two-piece linear
function (spline) of percent black students in school with corner

at 507%; set to equal maximum (O, % Black - 50).
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33. (32) x Race: Interaction of pupll's race with percent black students

in school (~50).

34. Relative Income Change in School Feeder Area, 1960--70: Income of

student's school feeder area in 1960 relative to X income of

Philadelphia ¢+ same ratio for 1970. SS[E]: X = .03, o = .06;

LS[E]: X = .06, 0 =.08; STS: X = .05, 0 = .08.

35. School Enrollment: Number of pupils enrolled in school.

'8S[G]: X = 1632.54, ¢ = 585.07; LS[G]: X = 1676.44, o

STS:

Sources:

i

532.96;

X = 1704.20; ¢ = 514.29.

[A] School bistrict of Philadelphia (SDP) Pupil History Files;
[B] Indi%idual,Pupil.Records, Form EH-7; [C)] Individual Admission
Application Form, EE-40; [D] SDP 1960-70 Pupil Address File;

[£] Authors, 1978; {¥] SDP Roll Sheets; [G] SDP October Monthly
Reports; [H] Gourman Report; [I] SDP Permis File; [J] Euroliment,
Negro and 9panish-Speaking in the Philadelphia Public Schools;
[X] Summary of Persomnel im the Philadelphia Public Schools;

[L] Detail of Proposed General Fund School Operating Bﬁdget;

[M] Forms E-83 and E-84.




&

31

NOTES

lHenri'Theil [1971] suggested that "a plea can be made to divide the
available observations into three parts, the first of which is used for the
choice of the specification, the second for the estimation, and the third for
conditional prediction based on the estim;ted equation in order to verify whether
the method actually works" [p. 603]. And Carl Christ [1966] observed that
"in time-series studies the two main virtues of ﬁredictive tegsts-~extending the
number of observations with which a model is confronted, and doing so in a way
that prevents us from choosing the model in the light of knowledge of the data
with which it is to be confronted-can be attained by fitting the model to all
the data in question just as well as they can be attained by fitting to some of
the data and predicting the rest." But, he continued, "In cross—section studies
the situation may be different. Here the sémple.is typically very much larger

than in time-series studies. We can therefore divide an available sample into

two parts, each containing hundreds or thousands of observations, one part to

be used initially to help suggest the form of the model and the other part to be
used later as a test of the predictive ability of the model chosen. It is not
difficult to make that division so as to prevent our knowledge of the entire

sample from influencing our choice of the model" [p. 548].

2Edgar L. Feige [l975j, in an article on the incentiv;s created by profes-—
sional journal editorial policies, commented: "Unfortunately, we have all too
often come to associate 'poor' results with the lack of achievement of statistical
significance and 'good' results with the achieyement of statistical significance.
¢ - »it is undoubtedly encouraged by implicit journal editorial policies which

assign a .considerably lower probability of acceptance for publication to empiri-




white and more affluent public schoal children" [269 F. Supp. 401 (1967), P.40

" and jargon. « . . The reports by the experts—one noted economist plus assistai
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cal studies which report 'negative' or, more correctly 'nonsignificant' resultsu
[p. 12917. -

3In the landmark Hobson v. Hansen case, Circuit Judge J. Skelly Wright

of the Distric Court "held that Superintendent and Board, in operation of publ
school system in District of Columbia, unconstitutionally deprived Negro and

poor public school children of their right to equal educational opportunity wi

D.D.C. 1967]. In the follow-up suit Judge Wright conveyed his disaffection wi
the.opposing testimonies of expert witnesses: 'the unfortunate if inevitable
ﬁendency has been to lose sight of the disadvantaged young students on whose

behalf this suit was first brought in an over—grown garden of numbers and char

for each sidé—are less helpful than they might have been for the simple reason
that they do not begin from a common data base,'disagree over cruciél sta%istil
assumptions, and reach different conc1u51ons" [327 F. Supp. 844 (1971), p.859,:
D.D.C. 1971]. Also, see Summers and Wolfe £1976], Berk [1977], Summers and Wol

[1977] for an exchange on the use of statistics in the courtroom.

'QSome of the data, such as test scores and sex, are unambiguously specifi
to the pupil. Other data, such as the class size and teacher background, are
treated as uniform for all students in the classroom. if students in the sam
class are handled differently——receiving more or leés of the teacher's time,

example--the data are hot then literally specific to the pupil.

5We have developed a procedure described in an article by the authors
[1978] using 1970 Phlladelphla Census data for estlmating block income. The
estimates were generated from data on block mean housing values, block mean

contract rental values, tract distribution of block contract rental values, and
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tract distribution of income values. The block income appropriate to -each
l?upil Qas taken to be his or her family incoﬁé. This procedure.igvblves: (1)'
forming the cumulative distributions of data for each tract of owner-occupied
housing values, contract rental values, and family income; (2) converting these

’

;cumulative distributions into'relative distributions (percentiles); (3) deter—
wming for each block the percentile in the tr;ct distribution of mean owner-
occupied housing value and the percentile for mean contract rental value; (4)
w1y determining the corresponding normal deviate arguments; (5) adjusting these by
the regression coefficient fér the tract between housing and income data for a
cross—classified 20 peréenﬁ sample; (6) assigning percentiles to the adjusted
arguments; (7) finding the income values for thes percentiles; (8) édjusting
for differences in the income distribution of renters and ownefs; (9) averaging
~the th“incomE‘values for each block. The procedure was carried out for black

and nonblack income and housing distributions, and each pupil was assigned an

income estimate on the basis of his or her race.
6Definitions, i's, o 's, and sources of the data are in the Appendix.
7These were the subjects all students were required to take,

8The Gourman rating, published in The Gourman Repdrt (Phoenix, Arizona:

The Continuing Education Institute, 1967) was used. It is a rating based on the- ‘
undergraduate programs of néarly all colleges and universities in'the United !
’St;téé, with informatién draﬁn from professional societies, commercial publicationms, J
foundations, etc;; as well as the institutions themSgl?es. The areas rated

include: (l) individuai depértments, (2) administration,'(BS fééulty (including -
studeﬂt/staff'ratio and research), (4) student services.including financial and i
honor programs, and (5).general areas such as facilities and alummni support.

The Gourman rating is a.simple average of all of these.
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9We could proceed this way because we had tested to be sure that there w

no covariance between the varlance of the estimators and the variance of the

small sample equation.

lOSee the authors [1977]. The same general conclusions were reached for

elementary school students,”
llFor interaction variables, the t—statisties in the table indicate only
whether or not there is a significant difference in the impact of each input

among different types of students. Tests of the forﬁ:

: e- o+ éy*.
s . c e =A SR LN ‘2 ; W x
| VBT + BFyaZ ¥ 28,y

ngeugsed“foddetermine.the specific walues of the interaction terms at which p

the results were significant. The 0 values for a full range of these inter--
action term values are shown in Table 1.

rleor the variables without interaction the test took the form:

"N - ~
where Bl is the coefficient of the experimental sample, 82 is the matching

"

1 is the standard error of the coeffici

. of the experimental sample, and ¢, the standard error of the coefficient of t

coefficient of the replication sample, ©

~

2
replication saﬁpleo For variables with interactions, the test was of the foi
" G§i¢ Biy®) - (o, * Bzy%)

- V/ ~9 ) *2\ ‘ ~ ( & Iy + A% vE + PR
..,[o_.“l *GBly + 2cov(a B,)] Lg&g' UB?_Y' 2cov(a,B,)]

?

.

where the terms with 1 as a subscript vefer to the experimental sample, and t

terms with 2 as a subscript refer o the replication sample.
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l3A"review of the results 6n class size is fully detailed in a recent

Educational Research Service Study (1978) which concludes: "There is general
consensus that the research findings on the effects of class size on pupil

achievement across all grade levels are contradictory and inconciusive." (p.68)
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