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ABSTRACT " o

S. -
Cognitive‘test scores in a large sample of American high school stu-
. ’ Y N
dents were analyzed in Public and Private Schools, a report by James
Py T , 2

~

Coleman, Thomas Hoffer, and Sally Kilgo*é. This latest "Coleman Report” : T

came to strong conclusions aMout the effegté.of the public, Catholic, and

L PR

+ & LY - ' .
other-private schools: that the private sectorstproduce higher test scores, _

and that they do so by employing better school policled
\

Y
We provide a detailed critical evaluation of this material, %e find
/

”

that“the methods and interpretations employed fall below the ninimun

-
gstandards of acceptability for soclal-gcienmtific research. We also'find

R 4
. 1’
that the strong conclusions are not warranted by the evfdence.
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THE CAUSAL ANALYSIS OF COGNITIVE OUTCOMES IN THE COLEMAN REPORT
. . k ,
- —/ « “
1. TINTRODUCTION
——
- < -
) 1 [N ' ‘4

In thelr report to thq\National Center for Education Staeistics [1],
L}

James Coleman, Thomas Hoffer, and Sally Kilgore (henceforth CHK) address

P .
three questions with respect to cognittve outcopes (= test scores) % the

American high school system (= 3 sectors: public, Catholic,’and other
p?ivéte): (0 Do mean test scares differ acre;s the threg sectors? (2) Do

the sectors actually produce the differences in oytcome’ 63)-How do the /.

-
L

sectors produce those differences -— that Is, by what policies do they
accomplish their effectg? CHK provide these answers: (1) Yes: mean test

scores are higher, in the private sectors than in the public sector. (2)

N -

Yes: test scores are higher #h the private sector even after controlling

for differences in student characteristics. Furthermare, the private\:ec-

tors prOduce larger gains in test scores during the last two years of igh
school than does the public sector. ?urthermore, the Catholic schools come

. ’ - L4

closer to the “common gchool™ ideal, by educating students of varying
5 .

hackéround more hearly alike tgbn do the other-private and public schools.
(1) The prisate schools produce their higher test scores by placing higher

academic demands and imposing stricter discipline on thelr students ‘than do

the puhlik schools. . . . p ,

Nur task 15 to, assess the valldity of these answers -- that)is, td eval-

» -

« P
uate the evidence 1;d reasoning that generated them. W& have heen handi-

. . RS
capped by the style of the Report, a document of 233 pages + appendices. ‘
L 4 e
Elahorate calculations from varinusg tegression equatinns are given, hut

*
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'S s .
the equations themgelves are rarely presented. Sample sizes-aresseldom
r N .
indicated., The definitions of variableﬁ are often cryptic. 1In such cir-;' .
w . i B ',
cumstances one might want to rely on the.objectivity and scientific

.
.

Judgment of the authors as a substitute for the documentation one expects ) .

to find in a scfentific -report. But t‘ere i1s 8o much advocacy in the CHK

L]
Report that this option &as una(allable to us. We have, however, bgeh
- ¢ . .
assisted b& access to some of the authors' computer output provided to us
R ¢ .o .
on request, and by access to unpublished studies by others who have been *

.. . S~
reanalyzing the original data set. Finally, we have tapped CHK's a?Ticle,

.~ e

"Cognitive outcomes in public and private schools™ [2], and Coleman's own’

-

) 4
” N
Al

- . ' ‘ - .
Our summae; assessments ‘are that the methods and fnterpre#ations/ised by ., P
. \ . B

t

. .
restatement, "Private sthoolg, public ‘8chools, and the public interest”
' S - : .

-~ . .

[31. ) ‘ - . . ,

-

CHK fall below the mifiimum standards for soclal-scientific reseafch, and

s -

. . » A . : :
that CHK's angwers to the quesgionf posed\above are not warranted by their -

- .

~ ) - . . -
evidence. . . . O ) .

2. (MODELS AND DATA ' .

A. ausal Model ’ RN ) ; ‘; . “ L
. Aﬁlb-—r——7*+—- . , ) | 8- . ;
We begin with a formu]a:hﬂ(of the causal models implicft’ {n CHK's anal-

s

ol effects on cegnitive

Fi}ure 14 presents a“general scheme for scho

’ N .
»

ysisi

' outcohes wﬁfch‘appears to J%derlie the text and tables in Chapter 6 of the .,
. . . . ' . - N ’

Repogt. 1In.our diagrams, x =" background, z = sector, s =mschool N

policy,~y = tedd scoré, tHe straight arrows represent direct tausal patts,
2 *
{ -

with;&he'short ar(ows}dénotiﬁk residual paths, and the curved arrows repre-
i AN B o ) \, o \

sent noncausal,as\gociétions.s Thé‘fifht_phase of the analysis .

- - [

\
& -
P
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\\ l' * ) “
) ) - Figure 1 - b

Causal Y-bdels for School Sector Effects on Cognitive Achievement
- . . 3 .

e

>z
S

. 7
1A: General &chenme,

2

-

[
\’- .
% e ' L d
1B: Test score by sector. 1C: Test score by sector,con-
, trolling for background,

.

'1D: Senior test score by sector, con-  '1E: Bchool policy by sector, con-
trolling for sophomore test score, trolling.for background. o

¥

N

.-

1F: Test ‘score by sector, controlling for background and schbol pol.iqy.

3

. 4 . ',
Synbols; x = dackeround, z = sector, 's = school policy, Y%, = test score.,

= A \ - ° ~
¥ Strairht arrows denote!chusal paths, short arrows wg¢note resirual opaths, «
curved arrows cenote noncausal associations, . - -

»

-
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“[1:154-161] takes up the,}raw' association between gector and test
score, as-indigated {n Figure 1B. 1In the second phase of the analysis

[I:165-180], the background-controlled relationship between sector and tegt

&
.

score is investigated, as indicated.in Figure 1C. (Observe that as compared

.
»

with Pigure 1A, the path. from x to z has-been collapsed into an association
,'./)etween x and z, a siailifiéation which 1g justified when residuals leading

to z and y in Figure 1A are uncorrelated; that is, when uAmeasured determi-

nants of 'gsector choice are unrelated to unmeasured determinants of test

score.) The second phase of the analysis [1:180-185] also contains an alter-

native attempt at controlling for differences between the students, in y
~

\which‘ as effectively in Figqée ID..'yz'*-y1 (the change {n test score from
sophomore to genior year) is related to sector. The third phase [1:197-219]

starts with an analysis of the relationship of school policy to background

L

and sector (as in Figure 1E) and proceeds to the felatiop between test Bcore

«

" and sector, now controlling for schoel policy. as well as ‘background (as in’

Pigure 1F). , .

’ .

B. Sectors and Test Scores

»

Mean test scores by sector, alpng with the standard deviations [1:154,
' » .
Tab‘le 6.1.5; 2: Table 3] are reproduced here as Table 1. (Note: QJere and

subsequently, we refer to both [1} and [?] as sources for the game tabular
. A\l

[

- ;
material.. In the event that entries differ between the two sources, ,we use
those from [2]). There are three tests:. Reading, Vocabulary, and

¥ Mathematics (henceforth, R,‘V! M) h centain respectively 8, 8, and 18

.

items. These test scores are the ry depeﬁdent variables throughout

.

CHK's study of cognitive outcomes in American high schools: The tests,

~

( . \ N \ ’

g




. Tablel 1

s

4

"Mean (and Standard Deviation) of Test Scores,
v by Grade and Sector T s

r-3
-

Reading ) Vocabulary Mathematics
4. Soph Senior . Soph Senior ‘Soph Senior

. -

o~

[ g P
Public - "3.60 4,48, 3.69 4.48 9.40 . 10.43

(2.00)  (2.10) ° (1.88)  (1.97) (6.06)  (4.24)
£ M h l‘

Catholic 4.3 F00 4.59 5.35 11.05  12.10.°
. (1,925 (1.96) (1.84)  (1.74)  (3.56) (3.82)

Other Private 4.32 5.3 -~  4.78 5.56 1428  12.74
- (2.495 (2.04) (2.00)  (1.94) . (4.17) (4.14)
- []

Source: ™ [2: Table 3].
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. . v AN
> whigh aré subtests of the longer tests that were administerdd, are-clearly

-

very short and are not generélly used standardized achie&ément tests. What

Justifies their use as the measures of cognitive outcomes in the hiéh
' cor N .:

. schools? :The Réport 1ip viftually stleat on this question, except to say

2
that -
v, ’

. _ these tests do not cover subject matter that is ;h explicit
l part oé‘the cufripulum in the lateg years of high'scgool. ’ s
) The mathematics {items. are all rather élemen:ary,‘involv1ng - ) .
basic agithmetic operations, fractioqﬁ; ana only ; few h}nts
of algebra and geométry [1:159%.

Ll
*, A

This passage should give pause to any reader who seekg answers to questions

— .
(2) and (3). For the mathematics description is-any guide, the coverage:

. - “ ‘ - '

of the tests is hardly an explicit part of the curriculum even in the - e

« .~

earlisz yea}s‘of high school. They appear to measure the outcomes of - :

elementary education’ Thus, a face-value 1nterprétation of Table 1 is that
. .

students who attend private schools have had better”efementary schéol
: 1. :

achievemént than ose who attend public high schools. Perhaps the private

elementary_sector 1s responsiblé for this difference, perhaps not; tHat’
question is neither asked nor answered i{n the Report. Perhaps the private
. .
" high school sectotr adds more to the elementary school achievement than - - N

~does the publio high school sector, perhaps not} that question is asked in
s . r - + -

4 -
the Report, but may not_ be answerable with these test data. The R, V, M

-
-

tests are measures of the inputs into tlge high schools, not of value
added; this has implications for the central issue of selection bias, an 4
. 1s8sue which we discuss at length later. . Y

-

. \ There are three‘sectors, repregented in the CHK sample by 894 pdblfb‘

-~
-
-
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“ s ) schools, .., some of which operate on a shoe-string; and they

- ’ * & - . 3

schools, 84 Catholic schools, and 27 other—private schools. The very small

.
. ¥

dumBer of other—private schdols is disturbing because t

hat, sector is treated . 2 4
| - ) -q‘ﬂ' . .

on a.par with the other two bhroughout the Report. The extreme hetero—

genelty of the othef—private schools is remarked on byOthe authors them- *h
selves' ) . ‘ -

‘ - [ 2 . ’
‘They include the prestigious schools that'are oftef thought of

, as the private schools in America, schools that roughly coincide
. . R

with membership in. the National Associatron of Independent

Schools., Byt they 2lso inclyde a wide range of church-related /

= a7

-3

. include as well schools ‘that have sprung up 1In response to schoal

. e :
desegregation policies and®ogher unpopulas policies in the public
oy pub.

-

. schools [1:155]. ’

.
N - . )

Furthermore', the randomness of this.subsample is compromised by

. [y
~ v

nonparticipation. Although the: Report is mute om this, we learn from the

N 0
.

design manual [4,9] that of the 38, other—private schools originally drawn,l
only 23 agreed to participate, a number supplemented by an additional

drawing of 4 cooperating schools. We doubt that this sample of 27 schools,

L]

nonrandomly drawdf from an extremely heterogeneous sector, merits gerious .
consideration. Population heterogeneity and small sample size would be

' reflectéﬁ,'of course, in large standard errors forsthe sector gtatistics.

Now consider the individual students whose test scores enter Table 1.
/The sample ,design called for obtaining 36'sophomores and 36 geniors in each
/ ] ! s
schopl but the actual sample sizes for the cells in Table 1 will be less . ¢

than those target numbers suggest., Small schools had less thap the target B

number of students, some students were ahsent, and others declined to par-

-

¥ * . © e
ticipate, By 'plecing together information in [4] and CHK's computer output,
* -
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-scﬁooks‘ in moving from sophomore to senlor year '(4:48-;3,.60 = 0.88). g
*ofva-*questioﬁ" as an index of two ‘ars of educational attainment.

* [ ’ N .
"C. Statistical Inpference . L L 4 . o

. PR R N v
E i . . R

_we are able to}make rog;h estﬁmate-of the numbers of students who actually

) * N LI ¥} ‘ T ‘

took the tests. These ané displayed in qur Table 2, along with'the number ’
- - 3 . 1 N

of students in the shmp];e [1 AIG‘] . The substantial loss of observations

N \

. L 3 . .
(especially in the oth r-private secto’r)\ is furthe,r cause for concern., An
- » \) ’l, LY ‘ . ‘ -
obvious question 1s whether sthe ®1 percent: of other-private sophorores who
. - s~ R * ., . 3y .

~

did not take the te*s would score as high as the 79 pércent who did. - .

¢ : ' ’ .
Evidently, some of the most, _elémentary descriptive information 'about.the -

. , v
teésts, .the primary dependent vayiables of the entir®, cognitive-ou'tcome

.
“
- e -, -

study, is missing. CHK, however, expreds no r)a\serva‘tion. 14 their answer to

™ P . - <. &

question (1): Private-gector students have higﬁer c'bgni.ve Qutcomes than -y
pe— s ‘ 2 « : ) -

do public-sector -students.  In Table 1/ the dMfferences in'text gcores .

. - ) : . SN ’ : '

aéqoss'thé gsectorsg are s;na}l in absolute terms, Hur large relative to levels
. » . s . . . . . . ¢ , .
and standard deviations. CHK on oc'c‘as_ion use the,increase in average test
. N . " . .,:l ' & N . y ' .
score from the sophomore to the senier y_ear as a standatrd for describing é

. . . T

'
.
»

sector differences. For example, on the 8-item vocabula?' teé{ other- ’ -

.

p'rivate sophomores answer one more itEm correctly than do. public sophomores
' ! 5
(4.78-3.69 = 1.09), an increment yhich eiceeds that-provided by the public
- L3
L ) ‘ t - - 1 ‘

~

Remzirkably, CHK expres's no resetrvation about the vaiidity of "nine-tenths-

. .

- . * »

N T PAFR '_\ ‘ - - * t N . \\ ¥
. . \ " N . X N . i}

. - ’

' .
®

The critical parameters estimated by CHK are tegression coefficients for

‘the relationships represented bf{ ~ou‘f Figxir'és I'C; 1D, and 1F. sThere are
KN . R - ‘ <

surprising gaps .in’'their present,'ation' of the esti‘mates?,most notably with . '

respect to conyentiondl.measures of reliabilirgy. Neither standard errors, "
4

N /e . Ry -
- . B
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s ‘ Table 2, <. :
S Number in Sample ‘and Approximate, Number «
- and Propo#tion Taking Testhy . ‘
N rk p _ _ ‘L_.L "
= - ' : —=
. . , OO E (2) 3 .- N
~ Number * ¢ Number . Propgrtion
: in Sample - Taking Tests . Taking Test ]
i Sopgh Senior - Soph Senior Soph Seniqgy .
A - ‘ - . -
= ?
. : ) Vel
Public 26,448 24,891 23,700 21,500 .90 .86
" Catholice 2,831 24697 2,700 2,400 .95 .89
‘ S~
- § t o’
+Other Private, 631 551 500 450 .79 .82
: . co . )
’ Wl -
z p == ~

Sourcesgy Co?. (1)

from [13A10]; cols. (2) a

+ authors from [#] and computer Butp
' . . B

-

d (3) calculated by present
Qt providgd by CHK.
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. - . /L,
nebr confidence intervals, nor tests-of statistical significange are to be

v

\' found in the CHK Report., ‘ ’ -

- y ’ .
.The sample sizes shown in Table 2 are so large, howevex, that one might

LS

be tembfed\to overlook ‘the gaps on the gggynds that everything must be¥ )
. t * . .

significant. Doing sb would be a gserious mistake;’ Fhrst, 'ln multiple
(IR

’ regressifn analysis, collineagity among tpe explarfatory variables can pro—
lﬁace large standard errors regardless of samﬁlz size. Second, the High '
Sc;eol and Reyond (HS&B) sample was not a simple random sample. .52 design,

‘the students were not,inﬁependently drgwe';csyss the high school .popula=-

tion, hut rather in clusters by school!. The effective sample size 1is

congequently less than the number of .gstudents, so that nominJI standard

errors computed on a simg?e-random-samplihg assumption must be adjusted
A 0

& - M / E
upward. At the extreme, if all students” in each sc‘ool Were identical the

~

effective total sample size wodld pe the number of schools (IOOO 3 rather

-

" tha:h%he number of students (58,000 #). The Report [1 A8] indicates

that nominal standard errors for univatiate statistics (e.g., meansg), should

7 . .
‘he multiplied by factors of 1.5 to 2.5. The appropriate adjustment factors for

S~
regression coefficiepts have not bedn determined. . ) ~

~Third, the treatment of missing values merits attention. The HS&B -

segple eontains m;ﬁy non-respon;es on individual questionnaire items. For
exa;ple, our reading of [4:8-97, R-204] s Ehét'lsz of:th; stﬁdeqts did not
report femily'income, and 502 did not rep;rt father‘s(education. In a
regression equation with many ex;lanatory variables: the number of

complete ohgervations -- those who have no. missing values at all -- must

-

be weld below the npminal sample gize. Jay Noell [S], who ran test-gcore

.
.

regressfons with HS&B data uging a long list of background variables gimi-

K




lar to CHK'S, reports that the number of complete observations in the full
sample is about 23,000, which 18 40 percent of the original 58 ;000. Douglas
Willms [6] used a shorter 1list of background variables and was able to

retain ahout 50 percent of the nearly 30,000 sophomores:

s
[}

. S, U .
These considefarions nggest that for CHK the task of obtaining
appropriate méasures of reliahility wés-ﬁot trivial. The Report contained

*no tnformacion as to how pfssing values were handled their article .

12:19] indicates ébg; the pairwise deletion method was used. “The Report con-
. ’ / .
tained no standard errors at 'all; their article [2] now presents gtandard errors

for varfous derived statistics. Those standard errors are computed on a random—
sampling assumption: they take no account of clustering, and no account of
. .

the implicit reduction in sample size associated with missing values; Con-"

. .
sequently they understate true standard errors. As¢ a rough guide which may

’ y s )

serve unt{l proper m:a§ures of feliability are calculated and reported, we

suggest that readers use a + 3-sigma (or + 4-sigma) rule, rather than the

i
[}

usual + 2-sigma rule, in assedsing statistical significance. 1In any event,
we have found no indication in the Report that the authors' interﬁrefations
and conclusions were.arrived at by applying conventional criteria of gta-

tist{cal inference.

-+
As a F)ﬁél note on sample size, consider the number of hlacks in the

other-private gector of the HS&R samﬁlé, a number unohtainable in the

- !
Ll i .

Report. Our reading of the computer output 13 tWht the entire HS&B sample

of 58,000 gtudents contains {ust 41 blacks in the other-péivate‘se;tor. It
i; remarkahle‘that CHK had no hesitation in calculattng for the Report the .
igsher of blaeks who would shift.to the other-private sector Lq responge to
la'univerqal 51,000 1increase A; income [1:38], a calculation from which they

infer.the response to“tuition tax credits and school vouchers [1:68-73,
/




’ ° ." VA
~ + /
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“ @ - i . s
- . # . d , ;
‘! N - - '/
‘ . . 12 - ' ! '
- ‘*., ©
. P 2R
230-231]. The 1nference 13, of gourse, untenable; see Catterall and Levin
« -7
“ (7). Nor haa the,small sample rze for blacks inhibited CHK's publication v
- R ~7
of a raclal pégregation index%or the other—private sector [1:44; 2:Table b)
.t M * ! ]
/ ‘ B \
2], an index which, one now sees? medsures the distribution of just 41
R 5 bersons across just 27 sgﬁools. .- -
o o _ .o
v .. . g «3. SECTOR EFFECTS ON TEST SCORES
N - . i - '
A. Background €ontrql
. . ' . .
Ay *
There are'varioug ways 'of pregenting the differences in mean test scores
/ - ‘< .. H . e

across gsectors and across ;fade levels., CHK 1in effect proceed as follows.
. N - ' ‘ A ». ‘ 1
Let ;{j = mean test score fn.sector { at grade j, with i = 1,2,3 indexing '
. A - B b'
phe public, Catholic, and other-private sectors, and j = 1,2 indexing the

-

sophomore and senior grad; levéls. Thed define //,//

‘ ’721 - ¥ = Increment (at sophomore level) for Catholic sector <
. 1 / .
y;l - 711 = Increment (at sophomore level) for other—private gsector

E %

F12 - F11 = Senior 4ncrement in public sector v

e N
-

/ ' ’ AF22 - ¥21) - (yyf - y111 = Extra, senior increment for Catholﬁp sectbr

. -

(F32 - 731) - (F12 --yrq) = Eera qeniqreincrement for other-private sector.
e T .
For each of three“ests,mthege obgserved increments, or unadjusted mean d41if-

I'd

ferences, as taken from CHK;[1: Table 4.1.3, 154; Table 6.2.1, 171; 2:
‘ . ‘,’~ v ‘ ‘
-Tables 3, 4], are get out in the first column of our Tahle 3.

The {ssue now is th§ extent to which these ohserved increments survive
3

statistical control for initfal differances among the students entering the .

- -

’ ' several sectors and ‘grades. As CHK put {t:

- N ]
7

o~ {T]he differe¢6b9umay well be. due merely to the differential -

selection of d;}ferent students into the different sectors... .

[, . .

- ‘ B I B
EMC ] - ) : A : ! ) .
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v« , Table 3 .

.. A -

‘Yarious Measures &f Sector and Grade Effects on Test Scorés

Fa) - < —— — — .
* B Controlling For - A
- Observed Background Track . Dropout »
. (1) (2) 3 (4) <(5) (6)
READING - R w
- '{oghomore' Increment. ' . )
) 1) Catholic & .74 32 .23 .26, .18 -
.2) Other—private g2 4 4T .96 - .02 - -
Senior Increment " .
5 3) Publiq, .88 .73 .75 - - 47
“ 4) Extra, Cathgitc =-.22 = -,07 -.13 -
' »
S) Extra, Other- '
private .14 27 L.22 -
) VOCABULARY ’ . y
SopKomore Increment .
& 1) Catholic :90 36 40 L4 - - -
2) Other-private 1,09 330 37 - .- .
Senfor Increment , . .
3) - 1ie .79 «63 J0 - - W41 .
PRl . ) .
. 4) Extra, Catholic -.03 ,13[ Nl - - .20
(3] Extra, Other- .
s 7 “ private ».01 | .17 .04 - - .21 ¢
. »
L ?'mswmcs oo
- ophomore Increment .
1) Catholic T 1465 58 .35 .46 32 - ‘
. ’ R ’ ) s
. - 2) Otherprivate 1.88 .56 .32 .22 - - -
Seniot Incrgment v jf ‘
. 3) Public . 1.23 .88 1.02 , - - 38 .
: j- 4. Extra, Catholic -.18 01 -.02 - - .30
. ) N 3 ]
. 5) Extra, Other—
. private W23 .17 31 - - .60 . N
- Sources: ¥ ‘ ' A
¥ . _ N
Col. (1): Rows 1, 2, 3 in [2:Table 4);®Rows 4, 5 are authors’
calculations from [2:Tables 3,4). p
Col. (2): Rows 1, 2, 3 tn [2:Tahle-4); Rows 4, 5 are authbra’
- calculations from [2:Table 6). -
- Col. (3): Authora' celculations from [1:A12-Al4),
* . Col. (4): From {2:15). . . T
Col. (S):  Authors' calculations (available on request) from{6]. s
Col. (6): Authors® calculatfons from#[2: Table 5]. . -
o . ' ’ - ¢ .’
ERIC . Ly : = -
. . .
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)
-

Are the differences entirely due to selection, or are there

.

" algo different effects...ZQU[W]hat would be the differences

in outcome if the students coming into the different sectors

. »

were alike? {1:167].

A
»

4 .
As their first statistical control, CHK take a set of seventeen bapkgr$gpd '

.

. varidbieq d!'bn from the students’ responses on the hour~long questionnaire -

‘filled out in class [1:172; 2:9]. ,} .=
o ] ' )
. M. this stage, é.convéqtional Analysis-of-covariande approach .would

\ ’ !

'begin'vith the regression, Zcross all students, of test score upon -the .

background variables and a set of dynmy variables capturing the sector-by-

grade classification. That 1s:
/ e

¢

!
Iy t 2

1=1 “j=1 %14 %1 . _

. ' ' Q‘ -

where ; = fitted test score, x = background vector, and z

¥

(L) y=x'b+1I
/

1 or 0 according

, 13

to whether the student {'s or is not in sector i at grade j. (Throughout our

‘drticle, "vector” dénotes a col nd the prime denotes its transpose;

thus x'b should be read as the :t:T::\;?Siﬁégs of the elements in x with the.
: e C < '

corresponding elements of b.) The slope vectbr b 1is taken to be the same

y N ’

.

for all sectors, while the dnter%gpts aj4 represent the "main effects” of

-sector and grade. ,The differences (“contrasts”) among the ajj would serve

-

. , % . ‘
as tentative estimates of adjusted-increments to be compared with

corréspond;ng observed increments. If the focus were on secfor effects at

each grade level, the next step in a conventional apptoach would separate

-

-

out the grades‘ahd fit a pair of regressions, still rynning ifross all

LY
sectors: ! .




V4 ~ -
(2a) y = X'hl + 213 a,, z (dophomores)

.

1 711 11

T

_ PR ‘
(2b) = x'b; Zi?k a9 249 (seniors)
¥
. ' ' | .
Here the slope vector 1s Qallowed to differ by grade level, while contrasts

among the ajy4 again estimate Eajusted increments at each grade level
o Al -— . l‘

§
Neither formulation (1Y nor (2) 1s introdyced in the Report, which works

.

. o . o~
with the sample split into two sectors -=vpublic and private (combining sec-

'Y
td

tors 2 and 3) -- and two grades. Four separate regressions (2 sectors x 2
’ . .

C—fubg;;aes) are fitted, with dummy Qariables capturing the Catholic/other-private

.dichotomy within tﬂe.private sector; »

)

v ' + . Y
(3a) x bll a, - (public sophomores)

?3b) = x'b (prfvate sophomores) »

21t 33129y ¥ ag,2q)

(3e) x"b12 + a

. R ' ) .
L(3d) X b22 + 322222 + 332232 (private seniors) .

Al

12 ‘(public éenibrs). .

¢ . ,

. , . e
In this formulation, :h:>:mpaqt of background on test scorgs is allowed -to

-differ hetween the publfe'and private sectors (b1?$ sz), hut not between
~ T

the Catholic agd other-private suﬁsgctors (sz’= 531).

.

These twelve' regressions (2 sectors x 2 grades x 3 tests) are the only,

- : . y . 2
ones tabhulated in the CHK Repotrt. The 1nteqcept3, slopes, and ‘'multiple R 's
N ] » N .

.

) § - . ) T
are glven along ¥ith the means nf fBe backgrqund'varlables in [1:A12-A14]. =

« No standard errors are reported for the coefficlente, 90 we eannot assess

. e " . . Ly
the plausibility of. tHe point estimates of [fé h's and a's. For exa%ple, i - !
- ’ * ¢ ’

,

high family {ncome "really” conducive to low test scores, as 5 of she 12

~ equations say? No other-private schools,réally depress teat scores relative
“i b g . N 3
to Catholic schools, as 4 of 6 equations say? ~Without standard errors, readers
. . . . . ]

»




s

-

p .
[ .
g
S . 16
N .
. > ‘
Y i

"are unahle to judge whet‘Fr.}he reported sector differ
M VR Ve

-

+

\ .
ences in backgrgund

I

‘effects (bzi - blj)fq%e teal, or merely attribupgble to chance variation.

(94

"Indeed, witheno 1aformation on the fit of the simpler specifications (1) and -

I ) 1 Y .
{2) above, there’ are no grounds for judging whe%her,th

v
L)

- .
specgficﬁtioQQCG) provides a meaningfully better fit.
S v, 4

‘

pounded’ by tﬂe authors' persigtence in taking all poin
\ R e i Y

<

'
. ’

[1:41, 45, 46, 160, 177, 201, 203].

3

e non—-additive
Thid fallure 1s com,

teestimates literally

0

""" -- that is, treating them as perfectly reliable -- except when sampling '’
| N N . - ) - ¢ .
variability provides a convenient rationalization for anomalous results’ .

Having fit equations (3), CYK faée}: nechanical problem and'eveioping C

» -
estimates of adjusted increments.

.

The sophdmore 1nc#jmenfs for the pr;iéte

3

. ¢ N
sector, for example, measure the vertical distance hetween the lines {3a) and

(3b). Since the lines are not parallel, the answet depends upon the value

[y ~

of x at 'whi§\ the d

¥

public school sophomore as the’reference‘point: Poimally, let X

. 13
»

value of vector x in seqtor. i at grade j, and P1y = predié&ed nean test

score for sector*{ at grade j.

%) J PLy = ;‘»1'b13 +ayy,

—

1
istance is to be ' measured. C©HK take the average !

v

= ‘mean .

1]

Proém thei} dquations (3), CHK calculate. '

~

N

- (with b3y = sz) and process these‘ﬁredicted means into adjusted 1ndrgpents

-

» in the same manner that “the nobserved means were processed intn oheerved

)

.

fncrements (described at the beginning of this section). Vdr example, the

¢ + 1
estimated adjusted increment gt the gophdmore level for the Catholic sector
' L4 ! N

*;
IR The resultq -- which are\the content of

pe

is Pay

'

{1:171, Table 6.2.1

& 175, Table 6.2.2; 2: Tables 4 & ] -- are displayed in the second column

-

,of our Table 1.

.

« ’—‘ L

oo

lf
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CHK read these numbers as showing substantial Jifﬁerencéé to be attri-

’buted to the privgie gsector [1:173-174;

13

customary to cross—validate distance estimates from non—paréllel regressgions

- ’

hy using alternative reference points.
the tabulations in-[1: AIZ-JA] do permit

sophomore (a mixture of x21 and x31) as

LI Y 4
2:11)¢ 1In ouruefperience it is

- .

3
CHK have not done so, but

y /
us to use tHe“average\Erivate

.
- » - v

the ‘reference point to obtain Pi4's.

- b
spread across the rows of columns 2,

g N . . , ®
Doing so, we ohtain the third column of Table 3, which gives a picture
) .

. . - ~ ° ‘i, T
generally less favorable to fhe private gector. ,(//’//’ s .
l' ’ ’
' Still less generally favorable are the estimates from f1 ting an addi- '
tive specification introduced for the first time in the GHK article, which
. 1 . .

shows the aj 4 estimates from equations (2). These directly glve eétimated

we

T .
increments at the sophomgre level, which e enter in the fourth column of

- . .
Table 3. The remainder of the column canhot be completed from their C

article because the model does ati%u interaction by grade level} but our

/roughncalculation (details available .on request) shows that private: -

sector, 1ncrements'a; the senior level obtqined from (2) are uniformly ‘and

-

v

. .
"substantially less than those from CHK's « CHK [2:15] dismiss egtimates

of addi'tive sector effects from (2).as inferior on the grounds that .one *

must allov for a f‘fl set of interactioms between z and x. The conventional

-
>

evidence for such a claim would be a d?!%nstré@ion that equations (3)° pro- \J;/
\ H
vide a slgnificantly g&(fer fit than equatfons (2), but as we have pre- -

Fd

.

viously noted, CHK offer no gsuch evidence. - ‘. -

] s . .
The alterndative estimates of background-controlled gector effects '

v

3, and 4 of Tahle 3 span a moderately
\ A ' ’ )

wide range. As we ghall see,_afl of these estimates are upwardly

‘biaéed. >

L




B.L' Seléctivity Bias

-

'. - )
‘///’ CHK use 17 measured background variables to control for initial dif- _ .
* ® ) ’ .
ferences amang the students éntering the eeveral sectors. How adequate 1is
/ Y R
2\ this contro!@ We doubt that all 17 variables together can substitute Eor

.
N g A

L] R -~ *
direct initial measures of cognitive achjevement, such as would be.provideqﬁ

'd

by accurate R, V, and M test scores obtained just prior to entering high schdol¥\

*

Consequently, a mpjor-selectivity hiad{problem appears, which may be concep- <'
tualized as fqllows. Supposle that among studénts of the same measured back~
2 ke .

' . gyound, it is the initially higher-scoring stﬁdents who choose the private

’

‘sector. Then the omission of those 1qitial'test gcores, as in CHK's anal-

]

4'*:>~ ys{e\of covarihnce, would produce . a selectivfty blas ‘in favor of the privaf!?‘~\_\-”
o=~ [ Y [1 .

. sector. The problem is compouhded here because CHX's outcome measures aré
' < . : .

themselves measuring pre-high=-school QChievement‘!éther than the outcomes of

. E]

high school experience. ’

. -

)
CHK are well-aware that in nonexperimental situation®” all ver=-
”~ e ,
- L
sions of "analysis of covariance are §ubject'€o skepticism on the grounds
. / .

that the covariates may not capture all relevant preexisting differences.
+ ) .
In their words,

[Tlhere may very well be other unmeasured factors in the g

3 . .

) self-gelection into the private gsector that are assoclated

with highet achlevement {1:224). o s

2

. ’ .
Rut they are o%\severalh contradictory, minds about the efficacy of thelir

f
r oo a

measured packground variables as controls for initial differéﬁcea. Thus CHK
o !

e cite the known difference “in mgéivation for education hetween parents who send C

s

their children to privaterschools am Rhose'ﬁho send thelr children to public a

,qcﬂbols,’and flatly assert:

. ) :

20
e <

©
€




.[T]his.difference between parents, by its very nafpre, is

not gomething on which students in public and private schools

canybe equated. Thus this [backgfound-regressiqn] apprdach, {s a
a particdlarly defective one in comparing public and private

schools [1:168]. N
\

- -

end of the‘Report, their verdict 1s altered:

.

A large number of background'characté;f;tics 1s introduced,

to insure that the selectivity-related differences are

controlled for [1:220]. .

.

How much insurance, ,one wonders, can a particularly defective method buy?
soon after the Report was issued, Coleman told an interviewer that by

the use of background controls,

hias resulting from self-selection was minimized...

-
>

"If anythimg, we probably overcompensated for the

self-motivation factor” (New York Times, April 26, 1981: v-19). -
f {

With underad justment becoming correct ad justment becoming overadjustmént

[}

~‘ ~
in threé steps, it is evident that one cannot rely on CHK's agsessments

I

- T

oy

. &
of their own method.

.

Controlling for prior cognitive achievement‘woald"be the most natural

approach to obtaining unbiased estima;es of high school effects. An alter-

native approach-would focus on the selection process {tself. By modeling,

. 1
and eventually statistically controlling for, the systematic determinants of
\ 4 L 4

‘seotor cholce, one can estimate the net effect of gector upon outcome hy

* -

R rglianet=cn th maining sources ogzyariatlon in sector choide: see Barnow,

Cain, and Goldberger [8]. The two approaches are relatéd, and indeed '{n our




i ’ :
o | ‘ ( 20 -

€

subsequeﬁt discussion we will not always distinguish between backgrduﬁd

variables as influences on prior acq‘evement and as influences on sector
v L ]

choice. Omittihg.a background variable which 1sfcorr;15teJ with initial

13

achievement, but not_with sector choice, should produce no bias in esti-
=™ . ¢ M .

mating sector effects.

Simd larly, omitting a backgrbund variable which is
sz . P -

correlated with gector cholce, butinot.with prior achievement, .should pro-
- -~

) duce no bias in estimating sector effects. Thu§ lel gtatistibal control
over either initial athievement or sector choice would suffice.
Congider now the specific set of ;eventeen variables which constitute
CﬁK's background vector. The 1list omits pFlor cognitive achfevemenf,
gontains poorly measured background variables, anq is far from comprehensive.
. ) Family income, for example, is obtained sy asking the stiudents to guess,

in the middle of an hour-long questionnaire, the dollar bracket into which

- R their family's income ‘fell. The student's gsex and parents' occupationg are
]

on the questionnaire but are not included in CHK's 1{st.

. .
¢ The list includes several variables (e.g,, possession of an encyclopedia

and of a pocket caleulator) which are “not'clearly prior™ to high school

[ ’

r achievement. CHK claim [1:170-171] that - inclusion of such variables

' - \
"overcompensates” for pre-existing differences, and thus tilts the balance 1in
favor of .the public schéols. But this claim {s unfounded. High test scores

might.lead to purchase of an encyclopedia, and the private sectoc might pro-
ducé higher test scores. But it {8 far-fetched tn presume that this chatn
.. \ - .

¢ of causation overrides the direct role of encyclopedia ownership as a proxy
! AY

for unmeasured fam%&y background, and offsets other neglected prior dif-

rferences among‘atshents entering the several sectors.

* ’ R
“j -Amnong the included background vartables, only the two items referring to

each Jparent’'s desires about the atudent's college plans directly measure

| C 24

*e
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Aruitoxt provided by Eic:

21

. o

parental educational motivation. As for txi student's own motivation,
-, 4 L3
figthing in the baéiground list bears directly on academie vs. vocational

preferences. Privateé schools appear to offer little in’ the way of

. , ) \_ . .
vocational training, as is clear from data in the earlier chapters of

S

the Report [1:“80, 93, 97’]. - So vocational preferences, which presumably

affect performance on cognitive achievemdnt tests, may well ‘influence sector

3

choice as well. Ve expect that among students of comparable background, -

‘,r}- '
those who are brignted toward vocational and general curricula are more

likely to be enrolled in 7he public sector.

. y
+ Sector choice and test scores are also likely to be influenced by such

diverse and unrelated special disadvantages of students as mental or

N

physical handicaps, ;r foreign-ld4nguage-speaking homes, none of which ig

included fn‘the list. 1Indeed, none of the above-mentioned factors, apart

from parental motivation, is discussed, let alone analyzed, in the

t

Report in connection with the decision to enter a particular sector. There

1s no discussion of the school administrators' admission and'retenﬁﬁon poli-

. : ’ | .

cles. We may presufme that public schools aré the least restrictive, but CHK
. . ]

My M

do not analyze or,discués the private schoolé' criteria.

\

The Report ‘p totally silent on fhe‘several curricula -- acadenmic,

L | .
general, and vocational -- taken by the stuaeﬁts, although this information

N .

i .
was on the questionnalire, and track {s a variable that relates to hoth

"

cognitive-achievement add'éeqtor choice. From Lutz %rbring's reﬁort {91,

. . -
prepared at the National Opinion Research Center, and dated September 1980,

it was evident that in the HS&R sample, the average academic-track public

- - - .
school student mcored at about the same level.as the average private school

»

- student. From computer output now availahle to ug, we learn that the

»
3
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. distribution of students by track differs drastically across the sectors.-

According to the students' self-reports, the academic/general{vocational mix

) 1s 20/46/22 1in the public sector, 61/32/6 1in the Catholic seétor and
' € - .
57/37/5 1in the.other-private sector, at the sophomore level. At the Eenior

. ~ N fi )
level the corresponding figures are 34/38/26, 69/21/, 70721/7. Thus it is

[}
reasonable to conjecture that had the student's track status heen ineluded

as a covarjate -- to capture initial abilities, proclivitieé, and interests

.

, T~ then the private-sector adjusted increments would have fallen substan-

‘

N

'tialiy.
\\\\\_~__;_,/ﬂ§-WE\say, CHK's publications [1; 2; 3] are silent on the track vari-

»

% able. Qﬁeried just'after 1ssuance of the Report, Coleman

rejected those who faulted him for comparing students in

non~academic programg’in public schools with ghosp in

I3

private schools, where a higher'proportion are in

\ academic programs. “The program youw are in is not a ’

"background' characteristic for which you.éhould control

S . statistically,” he said. "It hasea lot to do with school - .
-
; policies” [New York Times, April 26, 1981: Y-19]. .
! * ’ V] N

We would agrée with the principle that track status is an inappropriate -
Lk .

control Yariable when it is determined by sector policy, imposed as it were

-

: ., on oihérwise,identical students, in-which_cage it should be’qiewed as one &f .

the methods by whiely the sectors produce cognitive achievement. By the same

’ \

N token, it {s an appropriate control variable when’ {t {s predetermined
. . ' <

x4

in the sense of reflecting initial student characteristics. A reasonable posi-
A . . ’

tion is that {t is a.ﬂixture of both. Coleman takes a polar stance, one which

" T
tilts the CHK study toward overgtating the private gector effect on test scores:
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- N ~ , -
In any assessments of Coleman's stance and the Report's néglect of track status, .

-
~

the following considerations are relevant.  The“variable in question is the

student's own track status, as distlnguished say, from an index of whether

N 1+

of not EF% school offered each.of the tracks. e 1atter variable might be

construed as a pg:e policy, but not- the former.. Purther, Poleman 8 ex -

¢
- -

post rationalization in effect views the geseral and vocational cufricula as . .

/// having no other’function than cognitive development. Readerswho believe ‘

that other functionsg are also servedy; such as preparation for life careers,

would have been helbed by estimates of ;§'H1t1Ve outcome differences by

I 4
track, as an index of the sacrifices made in pursuit of the other objec-"
~ r . . ——— , +
. tives. N . ‘- ’
; . . . N .
"In this connection, it 18 instructive to learn from Peng, Petters,
-
Istad [10:1x] that the HSAB
&
study's primary purpose is to observe the educational
- a a- -
»and occupatlofial plans and activities of young people .
— ! R .
‘.
. . \-”53 they pass through the American educat;onal system
and ta thelr adult rolés.
. . » - ~
In any event, readers bf the CHK Report are. {ll-gerved'by the omission of .
' 4
- all information on the empirical associat{on between track and test score,
1nfonmation which; lf present, they coul hav% interpreted in the light of )
. . . ' ‘ e
their o&é judgments of exogenéity and endo eneigy.
CTe h_ Some.indicattons of that empirical assgbfation in the HS&B sample are now
vailable. Willms [6] analyzed sophom rgé’%oges on the full reading and
H . LI Y *

. mathematics tests (18 and 38 ftens, tespectively).- Because of nume rous

0 a

miasing values on batkground Qaftableéjand the small sample sizéz in the

N , private gector, Willms decidéd.to use a short list of only five ackground

QO . - , zg’ﬂ
EMC . “. ) - e
JAFuitext provid: c ./ N o \ . ~ .« . . . ’ N
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variables to compare the three teacks 1in the public and the Catholic sec~

L] t
tors: Furthermore,” because the students' self-reports of their track status
! . 4

gave proportions which differed substdntially from ‘the aggregqteerékbrted
1 T

r L4

by the HS&B school administrators, he decided to ,recléssify the students.

-

+For this purpose, students who
' M ».

but who also reported that they planned to attend a four-year colle}e or

;epott&d themselves as on the general track,

univetsity immediately following high sc'hool, were teassigned ta the acade-

- [ i

mic track. Thus Willms's academic-track category is properly interpreted as
!

a college-bound category. This reassignment affected about one-quarter of

the general-track students in the public sector, and about one-half of the

ge@;.:rafk students *n the Cathollc sector.>

'

h]

'r Willmsg fitted separate regressions by track, with dummy variables intro-

duced fdr sector. His sample sizes were approximately: academic track ~-

’ 6000 public, 1200 Catholic; general track -- 4200 public, 200 Cathalic; voca-

-

_ 3
tional track -# 2400 public, 100 Satholic. To summBrize the results, we have
: " »

.c{kverted his estimates, which are 1n'long-test units,

— I

e

}?t&uniﬂts for the
are comparable to thgse we have been discussing

Short tests, so that they

u Qtatis available on reque’st.) Nn that understanding, Willmé's estimates

“
-

; of the Cathelic sector increment "at ¢the sophomore level by track are:
9 . -~ '

reading e .12, :36, aﬁd* .18 for the academic, general, and vocational
} . o N

'ét%ks, Tegpectively; mathematics -~ .N0, 1.13, and .50 for #the academic,

general, U"d vocational tracks. 0nly the general-track increments are
reported to be significant, and as Willms's notes, his standard errors are
understatements bééa'use they neglect the clustered design.

b / .
It is {nstructive to combine’Willms's track-specific effects into<an

° : ' »
overall estimate of the Catholic gector effect. FPor illustratjve purposes

IR
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only, we do se by constructing a weighted average, using a mixture of

< »

public sector and Catholic gector welghts. (Details of our calculation are
’ ™

available on request.) We enter these in column 5 of our Téble 3. Observe

.the further shrinkage: the Catholic-sector increments at the soﬁhomore

’ .

- . ° '1 ’
level are, for reading, .18 compared with CHK's «32; and for mathematics,

-

«32 compared with CHK's ,58.

»

Other evidence for the absence of a net sector effect on i
’ ] :: g
test scores among students on‘the same track 1s available in a staff memo-

randum prepéreﬁ at the National Center for Education Statistics [11].
Interestingly enough, the HS&B tests analyzed there are two which tap mater-

1al that i{s in fact t;ught in high schools, némiiy "Science” (for sophomores)

’

and "Mathematics II"iifog sophomores and seniors). 1In the NCES memorandum
mean scores for academié-track students are tabulated for cells deflned by v

two sectors (public and Catholic), three ethnic groups (white, black, Hispanic){\

and three socloeconomic status (SES) "categories. We have constructed
a welghted average across ethnicity and SES for each sector. We find that among

. “ - - '
sophomores, the Catholic gector has .a positive {ncrement for mathematlcs‘

and essentially a zero increment for sclence; among seniors, the Catholic gector
L) ’ B .

has a negative increment for mathematics. (Details availahle on request. )
The Reportbdoes not use, or mention, the widely used econometric

approach selectivity bias 1n§noﬁ%xper1mental data, the gist of which
-
18 a multi-equation model in which the outcome equation is supplemented by

r

an equation determining gelection (ife., sector choice). This model expli-

citly captures the possibility that outcome and selection may have commoa

measured and unmeasured determinants. Under restrictive conditiens, estimation of

'«.

the multi-equation model will provide unblased estimates of the net gecéZr

effecte Mt a minimum, 1t will provide some guidance as-to the extent to
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ich test-score d#ifferences might be attributable to preexisting dif-

ferences rather thqp to settor effects. 1In fact, the firé: step of the econ-

L3

ometric approach,~naﬁe1y a probit regression of & gtudent'g sector gtatus

. on measured backgrqﬁnd, would by itsglf provide an informative s ry
. -““
of the measured background diffgrences among students entering the secBgrs.
~ .
3 ’ .
. The approach wvas developed several years ago by the ecopomfgt James Heckman

(12], a colleague 'gf Coleman, Hoffer, and Kilgore at NORC.

Noell.[5] has applied several verbions of this approach to the HS&B data,

»

using the full reading and mathematics tests for both gfade levels. His
first-step probit:r;gnessions indicate strong eff?cts of background upon
sector choice, with region, religious background, and the gtudents' collegé
.expectations as of fth gfade -- variables not 1nc1udéd in CHK's background

~ vector -- being-amoqg thg most significant. His second step resultg -~ the

+

ad justed regréesfbhs of test score on background -- are mixed. The private
sector effect becomes negative at the senior level, but becomes more posi-

tive at the pypho&ore level. The magnitude of these estimated effects 1is

_

sensitive to the specification of the test-gcore equation specifically to

’ the inclusion or exclusinn of Cathog}c religious background as an explana-

-"

tory variable. Bvidently, this first application of the Heckman approach to

e,

. the HS4B data"set has not provided a definitive regolutign of the

L

selectivié& biasﬁissue. At this stage, {t appears that "strong” conclusions
e oot " :

from the HS&B datg set are not robust across plausible changes in model
specification. - S,
In empirical apprﬁcntions of the econometric approach, two persistent

problems are (1) the spgcification of exclusions for the outcome equation,

ahd (11) high cpllinearltf when such exclusions are not imposed. (See

}

W



S

.

v
v * -

Barnow, Cgin, and Goldherger [8]). Here the exclusions refer to variables
v

*
which affect sector choice, -but do qoé&affect test score. 1If guth variables

[

are picked out on an ad hoc hasis, or capriciously, the estimates of sector

.

effect will not be_val;d.J On‘the.other hand, {f no exclusions aré imposed,
the variaﬁle consfruéted in the probit-régression step, as a function of the
neasured baékgroqna variahles, 1is likely to be highly collinear with those

backgrdund-variables, when they all reappear in the test-scor‘;ation. -1f

so, estimates of secto? effects will.he unreliablg. Others who follow

©

- .
Noell's lead in, using the econometric approach may find that the HS4B data-
set does not contain a rich enough set of measurements. TIf so, the

- '

selectivity-bias issue will remain unresolved.

c.’ Background Revisited: The-""Common School”

-

CHK: [1:176-180] dighress from their_feain focus on the mean differences
* ¢ .

L
across the sectors to investigate the interaction between sector and the
students' backgrounds. This Aigression 13 worth some attention for it led

the authors to a statement that was emphasized 1in press loverage:

)

. .
Altogether, the evidence is strong that the Catholic schools

-
function much cloger to the American idea of the "common
¥

.

sc¢hool,” educa;iné children from different backgrounds alike,
‘ N ,

‘than do the public schools ... fatholic schools more nearly
aPproximate the "common school™ ldeal of American education

than do éublic sch;ols, in that the achie;ement le;els of
students from different .parental educational backgrounds, of
hlack and wh}te students, and of Hispaniec and non-li{gpanic //
white students are more nearly alike in Catholic schbels than

in public schoeig [1:{2i, 2321,

.
’
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What 18 the statistical basis for this statement? Regressi of test

»
»

. score upon measured background b§‘sector is again the mode of analysis, -

despite the authors' ‘prévious dictum that this method {s "particularly
] : .
defective.” But now baekg;ound is confined to only 5 of the 17 variables,

namely fﬁmily income father s educatLon, mother 8 education,/race (black

. -

vs. white), and ethnicity (Hispanic vs. non-Hispunic), shile all three

- .0

sectors are distinguished. .
o
For each test, 6 regression equations (3 sectors x 2 grades) are ’
fitted'
(5)  §oux"by§ + ag; (1= 1,2,3% {=1,2) b

e .
where y = fitted test score, x = bgckground vector (5 elements), the bij are ,

. - ’

slopes, and the ajy are intercepts. CHK [1: Table 6.2.3, 178] present

"selected elements of the by4 estimates,’ namely the coefficients on the race

dummy, the ethnicity dummy, and on_a combination of the parental education
. . LN ) - P

variables. (The coefficients on-income are not given, nor are the race and

ethnicit)y ~coefficients for the other-private gectors, the latter "because

»the numbers of blacks and Hispanics in the sample of these schools 18 small

1 -

E 3

-

enough to make estimates unstable.”) At the sophomore ievel, the éatholic-
sector coefficients by are’qpaller (closer to zero) than the corresponding
public-sector coefficients byjj. Thus, f'r example,

The achievement of blacks is closer’to that of.whites...

in Catholic schools than {n publi® achools [1:178].
+ f

E

N . ‘ ’ .
'Also, in the Catholic sector,the senior-level coefficients are generally

smaller than the corresponding sophomore-level coefficlents, while the

N
) _—-J
d
. 3
'

I
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reverse is true in-the quliggeectog. Thus, o
. [N)ot only is achievement mqi: alike among students from
. * i . -
, different. backgrounds -in the Catholic schaols than ini the .
- - »
A, \
° other sectors, it begqmes_increasingly alike.from the . - - “
sophomore to the senior year [1:179-180]. . , f - .

» .

. “
’ -

This then 18 the empirical source of tit "common 3chool™ ‘conclusion.

. s .
It is hardyto treat this material seriously. First, discarding 12 of 17—\0

. .

. " .
explanatory variableq may be expected'!b distort the estimates of the,
. \ . e
3 \
remaining 5 coefficientsg The potential for bias would be indicated by a

) . .
tomparison of R 's from regresasions usiag the long and short lists of

backgrouné variables. The Report is silent, but CHK's computer output
- 2

Ay
indicates that discarding tﬁé‘laivariables reduced the multiple Rz's by

-

about.one-third and sybstantially changed regression coeffficients on the

i -
3

retaiﬁed‘variables. Second, reported differenqﬁs between publig-sector and

: : J

Catholic-sector Egefficients might be attributable to chance variation.

A third line of argument suggestg that the smaller slopes in the
.
Catholic dector are an artifact of lection. A general result in regres-

i
sion analysis 18 that selection on éie’dependent'variable tends to attenuate -
slopes. And our previous discussion has already indicated that the Catholic /}k
)
. . r
gector appears to be selective, in the statistical s:jpe, of students with

favorable measured backg}ound and unmeasured acadeéi abilities. (A similar

-

situation will arise if one considers the public school academic track as

S

analogous to a private school. Omne would expect to find flatter rela-

« -~

tionships of test score on background within academic track than across all

tracks.) More pointedly, the selec;yﬁity argument suggests that students
with unfavorable measured backgrounfs who nevertheless enter the private

a \ ‘

L]

iy




hiz requires the stringent agsumptions that 80 = } and 81 = g
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. . 4
sector are precisely those whose unmeasured academic proclivities were

-

uﬁusually favorable, 'which 1s a restatement of the flat-relationship resth,

«
.

(For a formal discussion of conditi under which selection gu_aran's "
d ! 7 |

attenuation of slopes, see Goldberger [13].)

On/5§1ance, it 18 evident that CHK's "common school” conclusion has no

solid empirical support. . .

D. Senior Increments . .

v

To asBess sector effects on senior test gcores, CHK [1:167~169]) tntro=

duce sophomore test scores as an alternative to background measures for the
.l ~ ]

statistical control. More precisely, they suggest that sophomore-to-genior

change’, Yy = Y,» sgfves as a measure of outcome produced by the schools. A
\ .

plausible model at this point might bhe

’ . - L3

« 3
- ' ' 7]
(6) Yy 80 21 + X 81 + x, 82 + 2131 LFPLIP! +u,

e

. - “N-
where Y and vy, are the sophomore_ and senior ti?!\ocores, x, and x, are the

1 2

sophomore and senior background vectors, u is a residual, and the4112 are
intercepts (whose differences would be read as sector increments). 1In

the light of (6), CHK's direct use of change scores as estimates of the

2=Oc CHK'[I:

‘169] remark on the first of these, and suggest {2~12] that ruling out an

Interaction hetween level and change (that is, {mposing 80 =) tends to blas

. .

thelr results in favor of the' private sector. (The rationale apparently ts
that 80 > 1, and y1 1s higher in the private sector. Why 80 should bhe

greater than unity ig not clear to us.) Nn the nthef hand, they do neglect
. 3

background entirely in tWis phase, suggessing [2:12} that the control is

\

>t
not necessary. It seems to us that omftting X, and x, does bias the -~

¢« -

34 -.
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\ > ‘
results in favor of the private sector. For example, a family breakup pro-
ducing a single~-parent household might occur maore frequently among seniors
in the public sector and concurrently reduce achiefement.® 1f so, by ignoring
\ N v .

the initial and su sequént levels of x, CHK's-approach would tend to pena-

" 1lize the public secdtor for the decline in Yor

As it bhappens, equation!{%) cannot be fitted Pt the individual student
.level in the HS&B sample. Neither ;1 nor él is available for individual
seniérs, because the sophomores and seniors are not the same, persons.
(This 11initafion wili be removed when the second wave of‘the HS&B‘survey

. P
. returns to the sample schools two years fafter the first wave.) Equation
. . \ .

" () could have been fitied at the 1eve} of school ;verages, but’CHK
- proceed directly to ;he sophomore~to-senior gains, averaged bx sector
' [1:180-185; 2:11]}. T
The observed average gains are in fact the obgerved mean
differences ;12 - ;11 (1 = 1,2,3) which were previously processged into the
incremepts given in our Table 3 (lines 3, 4, S of the first cblumn). Notice
that the "extra senior increment” for the Catholic sector, relative to the
publjc sector, 18 negative for all three tests. At this point, CHK call
/ . . attention to a particulfr selectivity bias prqblem with the ?12. The senior
’ te;t score distributions are distorted by the presence, of rather the
Jahsence, of dropouts: Ff;m the rosters of the sampled schools, they esE}- .
mate that as a consequence of students ‘having dropped out of school d;ring.
. lthe last two years of high schoolf‘jll of the senior class 1is misging in thg
public sector, 13%Z in the Catholic sector, and 157 in #he other-private. gec-

tor. (These rates are tos high. O0Official NCES statistics [14:15] indicate

that the natfonal dropout rate {s 20Z, which 1isg well below the national
A ~

-~




‘lower-achieving stu

ing. CHK deacribe thelr calculation of tﬁe hypothetical y*

%

figurg implied by CHK's\sector rates, namely 29Z.) Presumably 1t 1s the

who tends to drop o‘ixt, so the observed ¥y, ov;state

the means for the full'senioZ.class, the overstatement being largest tn the

~v .
public sector where the dropout rate is highest. ;

CHK's solution to this serious problem is to produce for each sector a

mean far she hypothetical full senior class, y*:, and calculate drbpout-
: . 12 '

. ad justed sophomore-to-senior changes, yqz- ;11. These are given in the

upper panelslof CHK's Table 6.2.5 [1:184] and Table. 5 (2] Processing them
into 1ncrg2ents glves the sixth column of &6ur Table 3. . ‘

The public sector effect ("senior increment") is reduced substantially

.as compared with the observed figures in column 1, and even as compared with

1

the background-ad justed figures in column 2. The Catholic sector effects

.

("extra senior incrementg”) are now non-negative, and the extra senior
e

increments for the other-private sector have become more ppsitive. It is
’ ‘ \ ' -

just these figures which led CHK to ’

the conclusion that greater cognitive growth oceurs between

. ~
the sophomore and senlor years in -both private sectors than

in the public sector [1:225], B
© . .

: )
reversing their earlier view that the obsetved growth seemed "very small

o

_every&here" prd "very much the same among the different gectors™ [1:158]..

Upon examination,”{t was faulty methodology.that generated their find-

1o 28 being
‘ ~
based on the assumptisn that
. ) )
the dropoyts came from the lower 50 percent of the test score

' ¢ -
. O distribution on each test and were distribugéd in that lower

half in the same way that rematnifig seninrs in the lower.half

- ' . \36‘ .
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are distributed. What this means in effect is that within the

lower half of the senior test score distribution, and within

&
*

the upper half, the distributions do not chan e;’but the lower
1

'half,:augmented by the dropouts, becomes a lalger share of the

I } . .
‘4 totall ) .

¢

This aEéuﬁption probably errs on the side of being

' favorable, to those schools with hfir proportions of dropouts
(in this case public échools), because dropouts are probably ) .

~

concentrated more toward the bottom of the distribution than
18 assumed. Thus the assumption is probably conservative

wit® respect tp the inference at hand: that is, the greatér

achievement growth in the private séE}or f1:182-183].

We confess to gome unhcertaihty as to’the arithmetic operation being

described. Our best guess is that y?z’is the score which 100 t X of the

-

observed seniors exceed in sector 1, where

(7) t :1_.~' - /

I 2(1-wy)
with wy being~the dropout rate for sector 1. A rationale for this estima~
tor would run as follows. Supi)ose _tha't the full population test scor«i
" distribution were a;mmetric, so that half were above the mean. 1If the pro-
portion wy ob ghat population drop out, all from the lower half, then the
usper half of the original-group would constitute the proportion ty of the

[

surviving senfors. "With w; = .31, wp = .13, wq = .15, the upper half of the
original gréﬁps would, constitute ty = .72, t3 = .57, and t3 = .59 of the

surinlng senfors in the public, Catholic, and pther-private sectors resbec-

tively. Thus yfz 1s taken to be the score such that 727 of the oPserVEd
Al

N A :
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a

" public seniors score above it, etc. . ‘
i If this is CHK's estimator, then-they did not at all err on thﬂ

of being favorable to/fhe public sector. For the validity of the construc-
tion above as an estimator of the mean rests only on the assumption that

'y
eropouts came entirely from the lower half of a symmetric distribution, and

not on whether they were uniformly distributed dcross that lower half or

 *

more concentrated toward the lower tail, < 1
More important, it is evident that CHK are adjustingxghe wrong distri- T‘
butions in thelr dropout pfocedure. To t;e extent that d;o?ping,ous is
determined by background, ‘it is the conditional distribution of sén}or test
¢ score given‘backgrouqd, }e;;er than the unconditional distribution, that \ -

2 .

- demands adjustment. _Recall that the background controls have been dispensed
with in this po;tion of the CHK analysis. , Surely, the measured background
factors -- family income, parental education, both-pake;ts-present,‘e:p-
nlcity, and the garents'%gh;ughts én whether the student ghould go to college
-- ard predictive of dropping out, as well as of senior athievehent. CHK

have, in their change measure, reintroduced the very background differences

/V\—’-‘ -
they had been so insistent on controlling for in the regression phase.
¢ = ¢ 3 1 A

A formal specification and estimation of the dropout process might be

i

based on the econometric approach mentioned earl¥er. Without it we have
no definitive fAgures for the sector ef 8¢ 1f any, which would remain -

‘ ) after.contrﬂiling both for background ahd for-dropping out. But let us®

.

A
reci}l~£hat CHK's initial 17-variable backgrouad regressions alteady pro-
ot -

vided adjusted measures of sophomore-to-senior growth in the several sectors,

given in rows 3, 4, S5.of the second column of our Table 3. To the extent_'

that dropping out does depend on hackground, those figures can now be viewed.

P ’ p

w
Q

ERIC -
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as controlling both for background's direct effect on outcomes and for its

o effect orf dropping out. gﬂgzzd, CHK could agree with this notion, for they’\'
]
wrote: ) o ’ .

[Flamily backgrounds of seniers are slightly higher than -
thfse of sophomores, a difference that 18 attributable to ‘

greater dropout rates ... for students from lower backgrounds [1:173].
a i .
According to the second column of Table 3, the pyblic sector has larger

!

growth than the Catholic sector for two of the three tésts, while growth in thd®
: ‘ ®
“other-private sector 1s moderately greater -than in the public and Catholic.
sectois. In the Report, CHK [1:175] caution agginsl using those figures

because of their neglect of the dropout phenomenon. The figures they pre-

[}
ferred were the dropout-adjusted ones, whieh we new see are’blased. In
- thelir article, CHK appear less certain: _the background-adjusted extra

senior increments are now introduced after, and as a "variant” on, the’

.

dropout-ad justment method of assessing‘dif§2>éntial gaing,- and are said to
N

suggest that the "dropout correction hay have been too great™ [2:14-15].

. Neverthelegs, a paragraph:or so later their reservations.are abandoned, and

3 ? .
rd

bhey return to the strong language of the Report: "considerably gfeatér"f
and “sﬁbs antial” differences in favor of the private secto}q.
, "The background-controlled increments are'argu;bly preferable to th; drop- 4
. out-édjusted in¢rements, but selec;gvity bigs reg?ing/&s a confounding fac-'

‘tor. As CHK remark, since

" s
. : e

N .
. dropping out of scheol 18 an act of negative selection, -
#

1 - i
- ’

: N - the students who'déop_out are very fikely lower achieving:

than those from similar backgrounds‘whg remaf{h in school- -

'
-

 [1:181].

&
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The background-controlled increments would geem to be more upwardly biase‘

~ s

in the public séctor 1f it were to turn 6ut that this sector has a higher

-

dropout probability for studeﬂ(s of comparable measured béckgrouﬁd. (As °

¢ <t

métters now stand, there is no information ;n this issue in .the CHK reports.)
However, 1f student? were fuliy comparable in their backgrounds, allowing
for the upreasured as well as the measured determinants, it is not at all
'obvious that the dropout probaBhlity for the public sect;r wou}d be h{gher.

As a generalization,‘}arents who anticipate that their children will drop

out are uhlikely to pay the extra expenses required for privﬁ?@)schooling, !
» LN

. 80 private-school enrollees have a retention propensity th‘,‘reflects

parental motivations that are “like those previously discussed in connection .

with testitaking abilities. 7Tt 18 conceivable that, after .controlling for L

A W
" « .

~ A : .
this retention propensity as well as for the dvailable background
. - /
variables, the dropout rate in the publgc gsector would be 'lower, precisely

Y
because public school policiés may be more lax, thus encouraging retention.

. E -
In this light, using the background-controlled sophomore-to-senior changes

°

miy not be biased 1n);avor of the public sector.

. ¢
CHK carry out further calculations to convert the senior inc‘ements

(-additional number of test {tems answered correctly) 1nto_§nnualizéd geowth

rates.  To the two points y?z, ?11 for each sector they fit a differential

erjuation, the parameter of which, i{nterpreted as the mate of growth g, is

estimated as : L.
H
s . - -
(8) . log (l+g) = (1/2) log ((T-y, )T-y%,)) .

where T = total number of items on the test (= mazjyﬁﬁ possihle score).

“These growth rates are the entries in the lower phnels of CHK's Table 6.2.5

¢

N
~ .
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s[1:18&] and Table 5 [2], reproduvced here as the first column in our Table 4. =

. . L

. , In their fol'm*ioig, the growth rate is in-effect the ‘percentage d(c.rease

#in the number of incorrect answers. gsentiallx the' same figures emerge

from the following arithmetic variant of CHK's ’rmla:- -~
. 4~ - ‘ " . » Q
- * -5 -y .
(9 g = (128, - ¥,,)/(T-y,,);

~

see the second column of«our Table 4. A more conventios growth rate would be

. . dgfined in effect“as the percentage increase in the numbd@of correct answers,
P .
. . - 0

. Calculating this as v ‘ b !

- - i

. -

' . ) : - - -
: e 0 log (14g) = (U7D) logGrh,f3 ) T .

- : . e . . ‘ ) p -
gives the numbers in the third colupn of Table 4. The fourfh and fifth "
v - P

columns of Table 4 come .from applying (8) and (10)'respect1ve1); to the back- a

. > ground-ad justed, rather than dropout-adjusted, incremefits. " ) v
- 4 N } . - -

.. . ’

- ’ L3
-~ . B

|
. . . i
Evidently, the choice of growth rate measure is a nontrivial matter. ¢ {
. ] ’ o |
‘Columns (3) and (5) in Table 4 are less favorabl® to the private gectors }

than their counterpal:ts (}) and (4)¢ CHK's ratignale for choosing their

’ A 3

) ‘ - ) L d .
K ° distinctive growth rate formula is that it corrects %r ceiling effects

-

-
e

‘(high-gcoring students are limited in the number of additional correct ’ -

.. v
answers they can get). Actually, their choice 1is an arbitrary one from

d among the ‘altgrnative devices for correcting .a deficiency of the test

’ .

instrumegts th?y used, and one w’*h, in the.event, tilted the balance
. i 1 ‘

+  toward the private sector.
\ - ) - . .
~" To summarize our assessment of the CHK analysis of senior increménts: -
\ ‘o .
’ ’ > { * - . A'
- éf_ind no evidence of a posi¥ive private-sector effect on growth from

’ . - - :

sophombre/ to senior year. Contrary td CHK's positiofy their "extra senior

nd

v /

“ ; . " ‘
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; - S
increments” are contaminated by selection bias, their dropout adjustment is

inappropriate, ‘and their growth rate formula is-arbitrary. In each in-

stance, their choice has tilted the balance in favor of the private sector.

Our summary stands in sharp contrast to that by CHK:

.

N~
-
The estimated learning rates show great differences between

g!udents in other privasf schools and those in public

schools .... It is true that various assumptions are necessary,

as discussed earlier, to estimate such rates. But if the assumptions
’ L 4
are favorable to any sector it 1s probably the public sector.
'Y /‘\\

" The evidence 1is thus rather strong that average acﬁievement

growth- isg cénsiderably greater in the private sectors than .

it 18 in the public sector [1:185]. ha

v

4. SCHOOL POLICIES
\

Q.

imsg -

< -

- Ve turn now to CHK's final phase, their "third method for studying the dif-

A}

3

ferential effects of public and private schools,” which they call the "most

valuable

portionyof the analysis” [2:16, 23]. The full sweep of the ¢laims has
: . K

-

been cbnvey.ed{y Coleman: ~

~

IE_Catholic or &her private schools brimg about higher

’ . =
achievement for cqyparable students,iand 1f they do go through

~

those attributés measured.in the research [1.e., school policies]
which distinguish Catholjc ;and other private schools from public
. b . &

schools, then we should find achievement differences among

: - - » .
schools within any sect%r, public or private.... {W]ithin the
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public .sector, the performance of students similar to the

s dverage public‘gchool sopﬁbmore, butywith the levels,of.homework and

attendance ... and disciplinary climate and student behavior
. - . ‘ -

,attributable to school poficy in the Catholic or other

@

péivate echools, the levels of achievement are approximdtely the

sam¢ as those found in the Catholic and other private sectors.

' The first implicatip. of ‘these results is that they strongly

/
éonfirm the school-effect regults found by the other two methods.

Por the selgction gqtheaia necesgary to account for these differr
. ’s )
. ' A% .
encpsAmpst,be e éialiy tortured operating not qnly.between

.S »gv

.~ .sectors but{alao to the saqe'degree within sectors,‘sad operating

o o select atﬁdents, on the-behavior variables indicated above, into

-
s s 1

9 .
ith particulggvdtgdiplinary climates... . —
r implicatﬁ holda as well: ... these attributes

"described aypvi?are injﬁgit -thosé which make a difference in

* achievement in-all Americaq'high schools no matter what sector

) -

they areuin.“~$chdols which impose stron& academic demands,

. ¢
'schools which ma&e,demandsﬁon attendance’ and on behavior of

T

3

y° students while tHé; are 1n school are,. according to these

" results, achools which bring about higher achievement [3:24-25].

Y
o

) Al A ) [ - -
Our‘diacussion,pill first sketch what CHK did, then explain why their
. % B - - .

! - 1

- approach whs wrong, and, finally,-explain why, -1f correct, their approach
~ —_— LS R

would lgad to preposterous conclusions. - . . ’ ‘ ®
» ' . . . N
T : ) . “ : . -~
B. *Procedures - .

.
. . gt . a

The emﬁirical core of this-phase of CHK's analysis cgnsiats of
o * e

. L, : o
regressions of test:gscore on backgfound ang policy variables, run on the

‘ A
¥
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s

- ! public sector only, separated by grade level: “ ’
" .
.- s . s
. ) = ! ' i . =
(11) y . X blj + 8 C.lj + aljl ) (j J‘lz)
AN . t )
! Lo .
. . A . ” \
T where y = fitted test score, x = background vector (17 varlables), and s =
< . -
- “school policy”™ vector (13 variables). Auxiliary to (11) are.the regre%pions)oﬁ
each of the school policy variables upon the background variables, which'may be
represented in mulfivafiate forhat\é%: * .
) 4
-~ ) _ ' ' 7 -
) ; c1g) 8 x Flj + hlj (3=1,2) )
! o . . ~<J’
(13) &' =x'"F,  +I>2 2z k', (4=1,2).-
23 1=2 “13§ '1j !
Y . - ' . A
Here the Fij are matrices of slopes, while the h11 are vectors of
i . intercepfs. These equations are fitted separately at each grade level, to
R ) ' . 4
the public sector (12) anﬂ to the (combined) private sector1(13). The
. i . .
: auxiliary regressions are than evaluated at a common reference point,
< name ly th9 average public school sopﬁomore's background,. to give
* backgrod;d-controlled measures, of the policy vector as
‘ ' =1 ' ' " N
(14) qi_‘]‘- xll Pi_‘] thij : (1-\1)213! j=1,2)
7 , ‘ .
(with F3j = sz). Converting 15:0 increments by e
o (15) 'dij Ty T 9. (1=2,3; 3=1,2), :

- - -

we have the extra level of the pélicy variables set in each of#the private
'

- »

sectors, relative to the piblic sector, after controllingafor measured

»

background. Finally, CHK myltiply these policy increments by the policy
- - L 1 )

coeffictents tn (11) #nd sum to obtain . '

. . R !
e . A ! | €
4 i

-




’ . i .
.recognize that the policy differences are themselves partdy attributable to

.lead the reader through a maze of preliminary analyses [1:198-206] in which

) - 13
(16) r;j tk-l dijk cljk

vhere k indexes the 13 school policy variables. 1In words, the r

. s W
the pvedictéﬁ change in public sector test s

ﬁublic sector’policies were changed to the levels that prevail in private

“~p

e

e

42

’
(1=2,3; i=1,2),

L)
¢

*
* ij

sector 1 at grade level j‘-- all aftetlcontrollihg for hackground.

~)This ié an elaboraté procedure. CHK's previous use of regressions (see
(3; - (4) above) would requirelthem merely ‘to run equaiion (11) separately
for each secgor, evaluate those equatioﬁs ;t a common geference point for x,
and directly éalculate the increments in y for the public sector after

assigning private levels of s. CHK introduce (12) - (16) because they

background differences [1:269]. That the policies are not, after all,
purely exogenous.is an important point.

Indeed their route 1is ‘even mote circuiuﬁhs than so far described.

A

3

~

-

.~

represent

cores that would result {f the

-

They first

s

"‘test scores are regressed on the CHK “Short l1st” of five background variables .

wret

‘that four dd&s of attendance per semggter are worth as much as the last two

. Q '

and, ia turn, several separate "schaol policy” variables. This maze 1mp11q#/
) k3 .

startling regults. For example, one of the.CHK school-policy variables, absen-

teeism, shgﬁb an unusually large effect on test scores. Taking the regression

Y b

we calculate that four days of qdditioqal attendance per semester would ralse
mathematics test scores by .85 pofnfs.
S A .
tics test scores betyeen theﬁsophomore'and senior years in public schools ™
. . e .

is .88 (see column

-

$

\

-

-

Table 3)7
R

So one has the implausihle conclusion =

4

»

—

fesults in Table 6.3.2 {1:2n2] togegher with the variable cdéding [1:B3],

% o

o ¥ 1.

-

Now, the predicted increase in mathema-

-

1




! 43 & e "
L} \) .7

years of high school in terms of test score gadhs. Implausible, that {s,

1f one views the absenteeism variaSI; as a measure of school'poliég. On

the otherzhand,.if absenteeism 1s viewed as an ‘indicator of student-gpecific
traits -- prior academic failingb, dislike of school, etc. -- the finding {gme

entirely plausible.

-

CHK also report the effect of school size on test scores [1:203-205]}. The
- 7~ ’

effect 18 positive, and publlc schools are larger than private schools.
L2 ,’“q !"
Since school size is a variable which differs markedly across the gectors,
/ . by .
it meets the criterion which CHK say they used in assembling their
% .

policy vector, s [1:197].% But school size is also the only policy

variable mentioned which is generally favorable to the public gector. And

it is not included in their £€ull policy vector, to which we now turn.
There are thirteen variables in their full set of "school policies”™,
all obtained from the student's questionnaire. It is instructive to note

-

that this same set of variables is variously-referred to as "school charac-

teristics and student behavioral wariables” [1:210], "school functioning™ ;
kS

hie 3

variables [1:213; 2:21]] “school factors™ [1:206, 207, 212], and "student

, behavior and schoET\slimate:\}2:19]. @Touped into five afeas, the list 1s,
. , .

-

shown in _;;‘¥;gié 6;3.4- 2: Table 7] and 1; disdussed in gome detail in
“n_in {1 ' ; ] e

.-

4 .

[1:207]. The interested reader should consult the original survey questions
' .

from which those items were aelectedi Doing 8o will still leave one
mystified as to why “disciplinafy climate” is measured in part hy studehts’

ratings of their "téachers' interést in students.” .

. ) /" ! .
CHK's approach to jointly analyziag the ef fects of the thirteen school

-

policy i&riébles upon test dcores is represgntéd by our equations (11) -

v .t

(16). In théiT article, Table 7 {2:T19} displays the d*4\2i equation (15),

' R v

v
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while Table 8 [2:21] displays the r;j of equation (16), in terms of com

ponents b\)lt up separately for each of the five policy "areas”. In

the Report, those displays appear as Tables 6.3.4 and 6.3.5 [1:210,. 213].

-

The underlying estimated regressions (11) - (13) are nowhere presentedf Ic *

-

is évident, nonetheless, that gome or all of the coefficients on the dis-

ciplinar} climate variables in the test score regression (11) were negative,
[ ’ ]
at the sophomore level.. That 13 to say, good aisciplinary climate produced

lower test scores. Noting this anomaly, CHK [1:216, 2:22) undertake a rdund- "

about subsidiary calculation (1:2177219], which, as far as we can determine,
- .

/ ' .
amounts to re-estimating equation (11) after excluding the student behavior .

i 0 ¢ -
variables. 'The results from this re-estimation are hot shown but CHK refer

s

to Table 6.3.6 {1:218] in’'claiming that most of the re-estimated coef- ’ ’
ficients on the Jisciplinary climate variables were positive. 'They then

interpret thls result as a demonstration that disciplinary climate operates.

L2

through student behavior ta produce. achievement [1:219; 2:23). It is not -

-

clear to us whether this subsidiary causal ordering -among their policy areas k -

1s or 1s not valid. What is clear is that it will be incorrect to credit '
S '

both disciplinary climate and student behavior with positive effects upon

[}

achievement. . - ; .
The results for the final calculations (16) are shown in CHK's Table 8

[2:21) and TabTe.3.5 [1:215]. Their Table 8 is purported to show the

.

achievement "diffefences within the public sector associated with the behavioral _

’

fa

and school differences that remain between private and public schools when

. stuyeﬁt backgrounds are controlled” [2:20]. The quoted pagsage may be

”

'

unclear. Their reasonifig {s that 1f these increments (shown in the

"accounfted for” gows of their Table é) are equal to the previously calcu-
o




backgroung-controlled increments (shown in the 'ove;all' rows of thelir
)

Table 8), then the test scores of public school students would equal those

vof their hyﬁg/;etical counterparts in the privg&e sector, {f only they were
/
given the sime level of the school policies.

There are 1% pairs of numbers in CHK's Table 8 which-‘show the “total

accounted for” and the *overall” differences in test scores. Coleman's

A} - C !
claim {s that thefnquers in each pair are "approaximately the game™ [3:25]+

As the reader can see, at most 6 of the 12 satisfy that description,
- / '
Consider next the 7 pairs in which the "accounted for” number exceeds the

"overdll” numbef. CHK's interpretation should be that the public schools

- -
.

are more efficacious with these school policies than the private schools
are. 1In fact their interpretation is that the analysis is "imperfect” and

shows “puzzling differences” [1:214]. Nevertheless, the final judgment of

”
- LN
CHK is that "the policy differences affect public achievement just as .they
. e

do private school—achieveggnt' [2:23]5 which leads Coleman to the sweeping

claims we quoted Bt the begtnning of this section.

7

CHK have not run regresgions of test score on policy and background
within the private gector. Nor have they offered any evidence that the

coefficlents on s are significantly different from zero in the public sec-
t/Ol’- ot I

C. Critique N
We advise readers not to devote much energy puzzling over the 1ssues(of

ambiguity of definition, sector efficaey, or statistical significance /‘

7
regarding the CHK policy variables. The wvarlables do not define, and only

remotely reflect, school policles. The variables are the Btudent'sg j{gcrip-
; . Y,

-

tion of his or her personal hehavior and perceptions of others':beha¥vior.
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In corfffast to these itéms are some HS&R qliestions asked of school officials -.

. -

- that wgre about "school policles. But these responses make no appearance’ in

. the CHK analysis. -~
- g .
’ The “school policy” variables used by CHK have all the appearance of
heing {a) primarily, reflections of student background characteristics’pot .
~

. otherwise controlled for; and (b) secondarily, emdogenous outcomes

reflecting school achievement; and (c) least of all, exogenous school policies.
N l

In this light, we see that CHK are attributing to the pudblic schools nega-
tive.effects that reflect sources (a) and (b). - et

Consider the variables defined By whether or not the student has taken an ad-

P

: \
vanced mathematics course or an honors course in mathematics or in English.

.

Are these not indicators of academic abil{ties and motivations? . Are these

4
not also measures of scholastic achievement, just as the test scores them—

-

selves are?, "Having taken an advanced mathematics coufse” 18 a variable
’ ".
’ whose role im a regression equation explaining mathematics®test gcores is

14 .

similar to that of a*variable defined as Jhaving achieved a high grade in a

previous mathematics course.”™ Does the latter represent a school polizy?

( , -

Yes, to some extent. But i3 it sensible to estimate the effect of

[

school policies with such a variable? (Vote‘that the variable for having

taken an advanced mathematics course is not defined by whether or not the.

school offers the course.) . -

JDoing homework,” "attending school,”-and “cutting class” are similarly

aspeEE? of a student's hehavior that, At face value, are predominantly reflec-
‘

tions of the student's motivations and acédeﬁic orientatio‘( Are we to
L 4 : » .
. . believe that the role the school has,played‘in shaping the student's motiva-

tion and orientation justifies calling these variahles "achool policies” as

- »

.
* "
. .
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-

-

soorl as their dependence on 17 measured bﬁckground varfables has been

extracted? No doubt some of the varfation in the CHK school poticy
\

t

variableq\is explained by the 17 background variahles. CHK do not tell us

how much, but {t does not really.matter, because the 13 so-called poliev

~ \
variables continue to reflect other background cha:geferistics of the students.
. . oy

Recall that analysis of covariance ‘on measured background 1s {n their words a

"particularly defective” method for controlling fo¢ such Jifficult-to—measure
A ‘ - )

"Concepts as student motivation and ahiliey.

Indeed, CHK themgelves raise the {ssue that we have been

discussing:

Nne might argue that ... the kind of students who tend to be

.
—

> 7/
lower achlevers are those who are absent or cut classes, and
" it is not the absences themselves that reduce achievement.
This may be so, and the issue certainly merits further

attention [1:200]. Le .

But they dismiss this argument in the very next sentence on the prounds that
the regression coefficients of y on s are similar "in the different sectérs,
- where policies lead to very\different levels of agsenteeism." The force of =

this loglc escapes us entfirely.

-

Two additional wrinkles “in the CHK patchwork of dgchool-policy variables
need to he discussed. First, CHK construct school means for "cutling clasg"s

1]
and for "abseqteeism" that omit the student's own responses, and assign these

school means to the student [1:215-216]., FEvidently, all studente {n a

school are assigned approximately the same ‘value for the clgss-cutting
L] . ‘ R
and the absemteeism variables. CHK would have uB belleve fhat this purges the

variab}eﬁ of thelr backgr0und‘£omponent. But a simple eiample should

- B
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L 4 "
dispose of this spurious claim. , . .

L]

Assume Yy.® earnings for the ith worker, ai = the worker's.age, and a

regression produces dyilda1 > 0 as evidence that a, has\a positive effect on
Yy Suppose another hypothesis 18 that a firm's "age pol{dx” has an effect °
.- on earnings. To test -this, Yy 18 regressed on ;, where a is the mean age of

»

tde ith worker's co-workers. It is found that q;i/dz >0, 18 this evi-
] PR * b - ’ .
dence for the hypothesis that a firm's "age policy”™ has a positive effect on

the earrfiings of a given worker?

Surely a counterinterpretation is that a .
1s a proxy for a,. 1In fact 1f a, were a test score, 1t might be so fallible
. a measure that a coubQ be a;better estimate of the true score. A natural

way to proceed is tg regress y, on a, and ;, which will indicate whether a

. " has.an effect after controlling for a

1y Zvidently, CHK would=find it suf-

%

ficient to regress vy

i

on a and some x

?
T repregenting the worker's

-

“background, " aﬁd then assert that a shows the effect of the firms's "age

-

policy.”

4

-

.
L 4
.

I

A secqnd wrinkle introduced by CHK in their quest for a "school policy”

interpretétLoh-is to rely on the variables that define the student's percep-

J

tion of other students' behavior. They claim th4:

e,
. : disciplinary climate ... and student behavior in the @
+ y é )
. .
[ school ... characterize the school as a unit, rather than .

the student. They are least susceptihle to the alternative
selection hypothesis, which for them must hecome especially

. tortured [2:18]. .

L ) o . -

e
By this logic, any school-level variabl;‘that is constructed by averaging/

students' characterisfics -- e.g., the students’ mean score. on a mathematics

s

test takef In eighth grade -- 18 on the game foot¥g as a school variable that

-t
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[

M is ;n actu;I pélicy -~ e.g., a policy’of not giving ggades.u CHK ‘could say,
after all, that both variablea "characterize the.pcho;I as a unit,” and,
’ going o‘n‘hg of fensive, asgert that 1t would be "éspecially tortu\re'd" to - ) -
contend that eighth grade test scores r;fléht initial differences i
among the students entering the high schools. ) . o
’ wfth.their disciplinary ciimate variables CHK have Shiétéd attention o

from school policy variables towards school-level variables of whatever

nature. Their use of a student-behavior variable, which includes such behg-

vior as "attacking teachers,” presents a dfffer;}h‘uliiii::; namely, Is a *
. « . . r

student’'s test score affected by the hackground characteristics of his or

her peers? This is {ndeed an important issue for many parents, hut it does

»

ngt address the question, What is the effect on a student's test score of
. .

g
N

school Te&icies? In paséing, we ‘might note that an improvement to 'the CHR~ 4

. : S

specification to measure the effect of the peer group's disciplinary beha-
! N I - .
vior is a regression that also includes as a variable t%; student'syown - d

prior disciplinary conduct. The peer-group effect would generally be biased
1f the individual effect were not controlled, just as, 1in the example above,

- & -
,dyilda was blased in the absence of a control for a

1° -
v - R . . r 1
s . ~ .
., De. Assessments o s 7
. o : | - - s
/ '{n assembling their list, of 13 school policy variables, CHK selected some
[ ,."‘J i s c- T '
./ items from the questionnaire, but not others. 1In particular, in defining the
| .
"coursework” yariable, they chose (a) the algepra, geometry, and trigonometry -
. coursfut not the calculus, physics, or chemistry courses; and (b)' "advanced
‘ or hond¥s program” in Fnglish or mathematics, but not "remedial programs”
1g English or mathematics. /' . 2 .
e & , ,‘ , . e
We do not know Wh<:QHK made thege choices. Had they used the items they ‘
“ 1
) .
-
. ‘ ‘~
Qo e ' S50
ERIC B B




‘pglicy variables.

50

¢

passed over,‘.re guspect that the§ would have reached the following conclusfons:
(1) students who have taken, or are taking, calculus gcore higher on the

mathematics test, even after controlling for background; (2) students who
’ ) -
have taken, or are taking, remedial mathematics courses score lower on the
§
)

mathematics test, even after controlling for beckground. Consequently, 1T

] R -

CHK were to adhere to6 their position that "coursework” is a school policy,

they would conclude that removing students from remedial math courses and/or

putting them int&ﬁs;ICUlusuipurses would raise mathematics test scores by
1

the amounts shown by the coefficlents in their regressiors.

v

, Had CHK presented such findings on the calculus and remedial variables,

+

the findingé, at least, @ould have been met with derision. Should the reac- &

tion be any different because they are using "advanced math" and "honors”

[y . -

variables, ingtead? , .

A final note: Recall Coleman's stance that "academic track" is a policy

nvariable, rather than a proxy for the background abilities and motivations of the

' % .

»
’

”students. 1f so, shouldn t it have been 1nc1uded in the pdlicy vector? Had'

that ,been done, another powerful policy would have been revealed just

-

shift students from vocatlonal and general tracks -to academic tracks and
. » -
secure the gains measured by the coefficients on track! The fallacy
’ S M 4 .
involved would be precigély the same ag in the CHK interpretation of their school

.

.

5. CONCLUSION,

In our assessment of t®e CHK adalysis of cognitive outcomes we have

found no basis for acceptlng thelr conclusions and no merit 1n thelr an§1y-
¢

sis. Their principal conclusioqg about the cognitlve’gains attributable to
- f
the privste 9éctor and to certain school policies are not we;Tanted by

. , L /

- . T

P
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o nore egali;ari

‘ ) [;#and Gdldberger {16]). ’ : - . ' .

~ R N -
- .. 4
- J - A d r »
\
[ 3 , ~
.o 51 r LA &
L] L . v
. ’ o \‘ L ¢ uw‘: ~ . ( )
+, thelr data. Thelr research methods, or,. alternative.ly, their exécution of
AN :""l . ) , . i
“d-"the methods, are replete with flaws, The presentation of their analyses 1§
con.fuéing, 1&:0mpf’&te, Qn.d bjiased. Their mistakes and their style are one-
sided‘—-_’pro-priivate. It 1s as {f they decided 4o write a brief for the .
LI R . . E ‘ ’

o

: ~ ‘ . » N “
proposition that socie’ift'to the subsidization of private schools and

' . ) - .- -
away frop the subsidiz‘a on of public gchools. These faults are also evi-

- X *

dent in other aspects of their Report' (a) _theh’_glation between private
schooling and segregation (see Taeuber nd James‘[IS]); and (b) the relation_

- betﬂn Imcome and tuition .tax-credits, og the one hand, and attendance.’a‘t,

-

or éhoice of, priveie Qr publ'ic schools, on the otheér (see Catterall andeevin_

7 -

f'HK corklud?on the hasis of four. phases of analyses that the privafe

sector has beneficial effacts on cognitive achievement. We summarize our‘

.

) " - - o)
) 4 . 4 ' . o
!h asgessment of these analyses a.s oklowsx . ' .
7 . R
P L A . . . ) 2. .
_ 1. Their first analysis #sed multiple regressiord with 17 background . .
L 4 ! .

varia'bles_. Our ‘discussion, élong wi'th'that of prevf%us cofumentators (see
R ) . . N * ’

Educat}io'navl f{esﬂearch Service [17] and Murnane [18]), noted the presumptive bias

. . . . ‘ .,
. againsb?ic shools in this approach. When academic track is.used as a
N reasonab alternative control for this selection S—ias, the outcomes in favor of

.
] ~ ¥ [,
- . ’ , * . \
& R

othe »{)l’i;te_ sector virtually disappear.
« L] . .

.
-

2. A eecond aﬂalysiq purported to show that,"atholic qchools are '

~

. v P
cause they produce more similar test scores_among stu-
.- . ] ~

4 verse s‘ioeconc;;nic backgrounds. This apnroach was twice
.Y first, by the exc]nsion of ‘relevant hackgrdund variables (lé of the
- -.ecbnd we surmise, hy the truncation of student cogtdtive abilitlies in
a narrower range in the f‘atholic sector than in the public sector. ]
Q . . . ’ 55 » -0
S . y '




oY
.

hd

-~

" 3. The third amalysts was the study of sophomore~to-senior -
] .

Y -

change in test scores. The CHK pro-private conclusion here was due to the
4 M . . .

A A8 .)
absence of contral over background. Our measured sophomore-to-senior change,

using bagkgrmﬁw controls, showed that the advantgge to the ptivate gector

P

°

disap'f)éars (1§ a conventional growth rate f.or’ni;nlé 1s used) or is sharply

atéenuated (1f CHK's ceiling formula is used). The background-control

’ -

ap'proac?) is itself not 'adequate, however, 8o its results are,only indicative

~

of the direction of blas in the CHK approach.
. N A » .

4, CHK.'s:fin’al ar\alysis; in which th*attribute the test*score gains in

xs N -~ . .
the private sector to selgcted~ school ;iolicie:l, strikes us_as patently falla-

¢ . »
cloys. School policies get credit for outcomes that are due to stud&}:

backgrounds. 1In this segtion CHK push their' pro-private methods and

v

- oS N ‘
interpretations to fanciful extremes. For CHK,: taking*an advanced mathematics

eoursé and, for Coleman, taking the academic'tl!ck, are “school policies.”

-
©

And to measure the effects of such "policies” dn test scores, they merely
\

read the coefficients of their "policy&"‘variables from regressions that also \
. - .,
include the background variahles. The pitfalls of selfction are appgrent.

> What s true of the variables "advancd mathematlcs course” and "academic

-

track” is true 6f "private sector”; namely, they all contaln an ohvious bias

due to omitted student ability and hackground characteristics.

s ‘ > > e
] - -
*
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; " Y b
" - i
3 ) .
-
- - — .,
. Qb :

ve




-t

y .o REFERENCES LT

- ( \
{11 James Coleman, "Thomas Hof fer, and Salry Kilgore, Public and Private
Schools, Report to National Center for Education Statistics, by

National Opinion Research Center, Chicago March 1981., Mimeo.
(2} ___, "Cognitive outcdmea<1n public and ptivate schools.” Mimeo.
. University of Chicago, December 1981. .
‘ - [3] James Coleman, "Private schools, public schools; and.the public RN

., 1interest,” The Public Interest, No. 6& Summer 1981, pp. 19-30,

[4] 4 National Opinion Research Center, High Schoal and Beyond, Information

* i(for Users, Base Year (1980) Data, Version-1, Chicago: :_NORC, -

December 1980. L ' .

N 3

(5] Jay Noell, “The'impact of private schools wher self-gelection is
controlled: A critique, of Coleman's 'Public and Private Schools'"
Waghington, D.C.: U.S. Department of Education, September 1981,
Revised. WMimeo. ’ ‘

..

[6] Douglas Willms, "Achfevement outcomes in public and private schools:

L

a closer look at the High School and Beyond data,” Stanford University:

. Institute for Research on Educational %inance and Govetrnancey
' ’ Nctober 1981. Mimeo. I )
[71 James S. Catterall and Henry S. Levin, "Public and privetevschoolé:
evidence on tuition’tax credits,” Department of Education,
University ‘of California at Los Angeles, November, 1981. Mimeo.

. . .
[8] Burt S. Barnow, Glen G. Cain, and _Arthur §. Goldherger, "Issues in the
’ analysis of selectivity bias,” pp. 43-59 in E. W. Stromsdorfer and .
G. Parkas, editprs, Evéluation’Studies Reéview Annual, Volume 5,
Beverly Hills: Sage Publications, 1980.

* [9] Lutz Erbring, High School and Beyond Summary Report: An Overview of
- + Outcomes in Secondary Education, Report to National Center fér
Education Statistics, by National Opinion Research Center,
September 2, 1980, Mimeo. .

[10] Samuel S. Peng, William R. Fetters, and Andrew J Kolstad High Schogl
and Beyond: , A National Longitudinal Study for the 1980' A.
Capsule Description of High School Students, National Penter for
”» Education Statistics, April 1981,

4

’ (11] Bill Petters, Jeffrey Owings, Sam Peng, and Ricky Takail, "Review of
NORC report Public and Private Schoold,” Washington, N.C.: National
Center for Educatinn Statistics: Memorandum, June 28, 1981.

-~




"8
. — '
( . ; o v
lfal\i:pes J.. Heckman, "The common structure of statistical modgels of trun-
¢ cation, gample selectiop, and limited dependgnt variables, and a
simple ejyimatot for sych models,” Annals of Economic and Social
Measurement, 5, 1976,1A75-692¢ . C i
. . 7 * *
[13] Arthur S, GoIdberger, "Lﬁnear regression after gelection,” Journal of
o “ 15, 1981, 357-366. . -
~® . o - - . ow
[14) ter for Education Statistics, Educational Digesti 1980,
Washingtom, N.C.:  NCES, 1981. ' . o

/
f

h

3

[15} Karl E. Taeube}‘and havid R. James, "Racial segregation among public and
private schools,”™ University of Wisconsin-Madison: Center for
Demagraphy and Ecology, November 1981. Mimeo. ) .

[16] Arthur S. Goldberger, "Coleman goes privite (in puﬁlic?i' Stanford:
Center for Advanced Study tn the Behavioral Sciences, May 1981.

L Mimeo.

J . . . .

[17] Educational Research Service, “Coleman teport on public and private

. schooks: the draft summary and eight critiques,” School Research -
.. Forum, Qpril 1981. - .

.

¢

N ‘ DPRE
[18)" Richard J. Hurnang, 3Evidence, analysis, and unanswered questions:

Coleman’s new study, Public and Private Schools,” Yale Univer§{5y:
Institution for Soctal and Policy Studies, April-1981. Mimeo.

3

~
L 4




