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ABSTRACT \
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the ¥ew Ycrk State Education Department has Studied relationships
between school processes and stident achievement. The primary
strategy has beer (1) use multiple regression analysis to obtain
relationships, (2) to use school.-district average‘;CBres as the data
for analysis, and (3) to eliminate, to the extent possible,
differences betveen districts that may be attributed to socioeconomic
conditions and that are not controllable by the schools. This .paper
briefly describes a series of analyses carried out to study
relaticnships between a number of school processes and student
achievement on third- and sixth-grade mathematics aid reading t?sts.
Process variables fell under the general headings of teacher,
financial, and student. Several teacher variables were found to
relate to achievement, but no consistent pattern of relaticnships was
found between expenditure variables and achievement. The positive
results for several teacher variables support logic and conventional
visdom. The higher the salary and the higher the percent of certified
teachers and teachers with graduate . credit, the higher district
achievement is likely to be. These analyses’ do not reveal vhether
cause and effect are inherent in these reldtionships. (Author/IRT)
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STUDYING SCHOOL PROCESSES THROUGH
THE ANALYSIS OF SCHOOL DISTRICT DATA

David J. Irvine*

N Id
- . . .

The Bureau of School Prograﬁs Evaluation of the New York State

Education Department has for a number of years.-studied telationships.
o

between schoc? ;rocessee and’ achievement, The primary strategy has

been: (1) to use multiple regresston analysis to obtain relationships,

~
(2) to use sdhool dist?ict average scores as th& data for analysis; and
{3) to eliminane, to the extent possible, differences between districts

which may be attributed to socioeconomic conditions and o‘&;r variables

” -

not controllable by the schools. Thus far,'the criteria have been
¢ . - ’
restricted to reading and mathematiés test scores.
. This paper briefly describes a series of analyses carried out to
. .

study relationships between a number of school processes and achievement.’

More detatled and technical infofmation regarding specific énalyses can

References and are available on réooest' The “preten paper does not

.atteapt to describe the technical aspects of individual studies,

For purp05es of this paper, the term school processesis used to

include those factors ‘uader the cogprol of the school or school district,

L

“*] wish to- acknowledge the efforts of my colleagues in t Bureau//;
School Progrags Evaluation who carried out the analyses described here
and assisted in the preparation’'of this paper. They are Gerald H,

Wohlferd, Guy D. Spath Philip J, Pillswotth, and Gennaro DiGiovanmi.l®
h}
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For example, nXpenditure¥ are defined as processes even though they
| ¢ -

do not impinge directly on students,

.

~ Data Scurces
has“an unudally large
The New York State Education Department has'an unu 11y lafge
’ and varied nocl of educational data which is updated each year through
the Infogmationﬁ’ﬂnter on Educatiorl, Data of several types are-
collected fror each school district, The data\files~inc1ude:\

1. The Basic Educationdl Data System (BEDS),
« . which contains data on each district, school,
and professional staff member in the state, -

- 2{ The Pupil Evaluation Program (PEP), which each
B * year tests virtually all gtudents in grades
‘ three, six, and hﬂne on ﬁﬁadin and mathggaffzb.
Retarded students and non-Englisy speaking
. .- étuignts are exempt from fgkig’ the tests.
" Results are avaflable for each/school 4rd each
district,* "y * .

:i‘
3

3. kaancial reports, which show income and
expenditures, of school districts, =

M ! » 4, U,S! Census data, whith have been collected v
or estimated for each school district in the
* ’ state, ) ) .

5. School census and enrollment, which contains
data for schools and districts. ,

- v

. Criterion Vagiables

The achievement criteria used to assess the importance of school

Y 3

- processes were district mean scores on the PEP tests: 2

~._ - ¢ Third-grade Reading .
o . . Third-grade Mathematics



‘-3

- Sixth-grade Reading ‘ S -
Sixth-grade Mathematics
. - N " .-
Data for the 1971-72 and, in most cases, 1972-73 school years were
-~ . ' E . .

v

examined,

<

Noncontrollable Variables

o7 Several socioeconomic variables and other variables not con-
\ :
* trollable bx.the schools were used to control statistically for the -

i L4

effects of nonschool factors: . ¢
Total Population of the District T
"t Percent Rural Eopulation, )
Percent of Children Living in a Father/Mother Family
N\ Percent of Owner Occupi.d Housing Units ) {
Percent of Population Living in Units with 1,01 ’
-Person or More Per Room o
%cking Some

Percent of Population Living in Units
. .

. . Plumbing
’ State Aid Ratio ,
Prior Achievement

a . b

Process Variables ’ —

T

/ The process variables studied came principally from=-the BEDS

' \ and financiagl files, fhgy included: ' Co .

.

) Teacher variables: ) ,

. Percent Certified ) , ) .

‘. . ‘ Percent with Graduate Credit . , ‘ ) .
' e - Median Experience . e '

. : ) Percent Married'. | Coee ’ : ' 4

; - Perceat Male -7 ' ' .

Median Sala . : ‘ ' ‘ .

”\ ) . Financial variables: . . .
Total ' Expenditure

Expenditure on Regular Dgy Instruction
- o, ,/}iginditure on Jeachers' Salaries _ ~
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v : 4

Expenditurc¢ on Central Ad;inistration
o Expenditur~ on Principals' Salaries .
. Expenditure on Supervision
District® Wwealth (value of taxable property divided by
enrollmens)

Student variableg: .
Percegt At-. ndance
Sruode-s Wohility

3 i
. : ‘e Procedutes . .
'
THe anals FSES Were carrled out using multiple regress1on models,

B )

- £ollnwing procédures for generating and comparing fhl1 and/restriqted

- * i ‘ " v o<l
‘models, xbe £ul11 model for a given cuiterion includes a set of non-* °, v
. *+ . N - . . Ly

) controllable variables plus the p;ocess'va¥iablg‘bf ihéefestl'-Thg_' "
. restélcted model is the original equation withou} the éroqgss varléble. .: ‘ u;
. ' The petcent of variance ;f the cr1ter10n accounted for by the full ' :‘ .
model is compareé~io the perceht»accounted for by the restricted - o : ' . “

- ‘, o >. . v ‘
model, The differenge is the portion of variance which cah be uhiquely |
c : o / . . ’ ' _
attributed to the process variable, An F-test tan be applied to test o

L] ‘ . . .
‘ . . .

the significance of this unique varjance:in the foilowiﬁg manner: o . -

. .o M .
. . ¢ .

r ' - 2 2 .
¥ - = (Ry - f
. v ’
(1 - Rl )/dfz . f .
2 L N )
where: R12= the squared multiple correlation of the full ‘
, : model (i.e., the percent of variance on the
criterion accounted for by all the variables). '
/'j‘-\ 4
e R22=_the squared multiple correlat1on of ”,?2# o '
' restricted m el. . LA -
\
. ' % |
6 - ‘
- ) - - " - '.
O ° * . :

T
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df) = the number of linearly independent variables
in the full model less the number in the\
restricted model, = ~
: dfz= the number S}'cases or observations less thé
. : number of linearly 1ndependent variables in the
full model. ‘

Resuits -
‘-
The teacher variables were' studied- using 736 school districts

‘ -

in New York State, ‘This number represents about 997 of the districts

1n'tHe state which operate schools at the‘third- and/or sixth-grade

3

level, j . , , - ’

v 5 ) .
, The teéﬁg‘p variables are expressed either as percentages of

the total teaching stdff in the district or as medifns for the

B

teaching staff of the district,
. L L N
Each full model was made up of a set of socioeconomic variables
’ L4

snd, in some cases, prior.meen achievement in addition to the teacher
variable of interest, . The restricted model was the same with the
teachet variable deleted., An F-test was used to test the significance
oflthe difference in RZ between the ¢wo moeels. Results ¥e presented
in Table 1. Only those resnlts for which the F-test was significant
at the iOI level are included, This rather stringent test of
significance was selected because the tendency of slight differences
to be reported out of context in news media make it impoytant not to

report an excessive ngmber of differences which could be.attriﬁutable

to chance or to error of measurement.é‘ln short, an attempt was made
& ~ ! K .

. v ! .
to reduce Type I errors with the résﬁltihgjincrease in Type II errors.

-




"2 ui aseououy ‘w:«z

D

-

Op1oF (-) uBys snutw v £

-

JUBDTIJITUBTS SBA zY UT asealduyr ayj zowma 103 $91q¥IiBA @soy) 193 Auo

*13A3] [0° ay3 3

q P331edYpuy _sy Q«mm:oﬂumﬁwu aay3IvBou y

pe310daz asaw sj[nsay

¥
. _ ‘ . A _
mzo 1o10° vatA N0 A Iy : mu«umsw.tdz\
| - a. - %%10° 9€LS” 2655 "° 0q . Suypeay
3s. : Sq .
J S aaveo
: r_<z . ?Q ?
' . v o %020° rAAA/ N L1S%° z< 80F3vWway vy
A : : N 2900" | 162%° 622%° On 8upeay
€ AqVED
. . »
\ h ZL61
" | “evio [esee |  owee- 6010* | evee" ov8€” £500° | s68€" 178€" sorIRwayIBy
¢9t0’ 8e#s’ 990§ ° ¢Ze0° 16£S° 990§ ° 0110° « 9L16"° 990§ ° Burpeay
- 9 IaNid
“ -
N 12€0° €526 " 144 Z€€0° VATAN BRA4AYA A610° 001¢° 606% " . 8OFjeWaY IRy
' f 1%20° | 60L%” 89%% * 0L10" £89%° C89h%° #800° 43 89H%* Buypway
. . , . . € IOVH9
jS - & »
: - : 161
ut 19 poK 19Pon uy 12 PoR 19PoK uy 12PoR 12 poR
B 25B2i0ul{ [{ng | paidraisoy | oswaaduy| Ting| peroraysay aswaaduy | T1Ing | pe3aoraysay
Lieieg UBIpON J1EPl1) ajenpreay P2T31113) 3Juldaag
. * . ¥ Yirs auadiag N
% L .
. . — .
. -2 .
AW '
. ! . SI0F138T¥Q 9¢L = N
* STTIVIUVA YIHOVAL OL FTAVINGIHLIV ~
’ N ; INTWIATTHOV N1 FONVINVA OL mZONHbmHMWZOO andINN '
. ‘ , ) . 1 219%

*

Aruitoxt provided by Eic:

[E ©

i




. N - < N
> v » ' c, * . ' -
¥ N , _ ~ R . «
- ’ o ) *24 UT ISBIIDUT Y3 Buimoiioy (-) uBys snutw ® £q pajlvdIputl 8T masucoﬁ.ﬂou w>_auumw= \ 4 -
' .- , , - e *1eas1 10° 2y3
. 38 JUEDIFTUB IS SBM Ly IF IBAIOUT Y YOTYM 103 SIIQUTIBA 280yl 103 A1uo paiaodea aa® s3nsay :
L ' - K| — . i ’ . . * -
4 h :zo L hd . ~ =
. e Azt a --- --- --- --- .- --- SOTIPWAYIBK ]
. I Fa S, ¢ e —-- -——— wan . . 8 -
N. dg X : uipeay
- - wq< . . ) - . e 9 IAVYD :
. . -¢ L
N A 0 (-X900° | 186%* L1S% "™ (-)LTIT10° | %E9%H* Liey? ‘e SOT3RWAYIBY
- BN N (-} 600° | 1ZE%° 62z%* | (-)8z10° [ 8%EY* 622%° Butpeoy
. : ) : £ Javyo.
~ : . . zLet | -
. | ozio* [ezet: zese® | (-us00” | Lese* |  owse* --- --- - §o138maYIEY
' --- -—- 5= --- --- T o--- .- [ --- T Buzpray | .
L] 7 ~
) - ) . . ] . 9 Iq¥49 S
T - - -—- —-——- Cmee . -—-- --e -la 8213 BWag Iy .
ll'w . -'l-.- ———— —e - J . ——- ) - - - - r-- . w:wgwm -
{ . . o ) | ) . £ Iav¥o
. | . . S B 1L61
| SR P 1.1 2 . e 2 [ g 2y AN I 4 rd ; . _
) ‘ - ui- | 13POK 13 PON ur . 12 PO 1°PON >y ut 12 PO 12POKH
asvaaduy| 11N3|. P23I°2T131S9Y { 9swverIU] 1Ind | pP30oTa3say | oswaxoug 111 paaiotaasay| *
i . - , . . N N /\ -
’ oduatTIodxy uBIpal . . ATB 1Uad1ag 3 polaavy juspasg .
_ = .w . . ‘ . .
. g S S3IDTIISIQ JEL = N “ :
. . STTIVIUVA HIHOVAL o._..mqma‘.zm_ngzw ) .
- O INTWIATTHOV NI 4ONVI¥VA QL SNOTINGTHINOD 3NDINA
. N R 3
. ' . , ({NUTIUOD) T 9T9¥Y .

»
Q
IC

’
1
Aruitoxt provided by Eic:

"l




: ' ' As‘can‘be-observed from the table, signifiocant results were
' . "t obtained over all of "the achievement variables for Pergent Certified
Percent with Graduate Credit, and Median Salary. In addition, s1gn1ficant

.results were obtained. in two different years for Percent with Graduate

Credit. Percent Certified for 1972 was not studied because the proportion

'

of uncertified teachers in the state had dropped substantially:

drastically reducing the amount of variation observed in that variable
. in 1972, .Percent Married and Percent Malé produced inconsistent results
v in the two years studied. Median Experience was found to be related
only to sixth-grade Mathematics. (DiGiovanni, March l975, April 1973a,
April '1975b.)* . ; o ' A
. lkpenditure variables were studied using 705 school districts,

Financial data are collected for New York City as.a single*district

,a

|
_ whereas BEDS and PEP data are collected for each of the 31 community
. school districts. For this reason, New York City was omitted from the

analyses using e&penditure variables. N, :
. - * 1

The analyses were carried out in much the same way as the analyses
using teacher variables. For each expenditure variable, the full ‘model

’ ‘(which included the expenditdre'variable of interest as well as variables -
. ? :
outgide the control of the school district) was compared with a restricted

model (from which the expenditure.- variable was deleted) An F-test was

.

. used to test the, significance of the difference in R? between the full and

testricted models, Resylts are presented in Table 2, Only those results

v

. for which the F-test was significant at the .01 level are included.

r

Ll
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Few consisteq& relationships were found, Total Exfenditure per

Pup1l was related to Third-Grade Ha:iﬁd&tics in both 1971 and/y972.' Several

4,
. -

other expenditure variables were related tc Third-Grade Mathematics in
either 1971 or-1972, Qg} the relationships did not hold up over both years,

T, v
In a11, expenditure variables were found to be significantly related

.

to matheratice achievement in seven out of twenty-four possible reration-
ghips. Two of the significant relationships were negative., Only one
significant rclationship was found between expenditure variables and

reading ach1e¥gment out of a possible twenty-fouf. (Spath, January 19%54.)
) A major problém in studying equnditures is the gross nature of

\’the variables. When data are aggr;buted at the district i@vel, specific
effects are unlikely to be observed on a spec1f1c area of achieveaent,

The fi nd1ngs m1ght be different if the data indicated how much was spent
for a partxcular set of pupils at a given grade level for a particular

set of instructional objectives. Unfortunately, these kindsof data

were -not readily available for the‘analyses deso({bed here,

A somewhat more-elaborate procedure was used in studying the

~

relationships of rate of atténdaﬁce to achievement, 1In addition to

testing for linear relationships, curvilinear relationships and

I
. -

interactions between rate 2 attendanee andvseveral socioeconomic
L]
variables were .i~vestighted to deterpine their contribution to the

variance of .third-grade a sixsh-érade reaging and mathematics.

-

" In no_instance, was a signi Jcant .-relationship, linear or curvilineayp;

found between attendance and chievement when.socideconomic factor

vere controlled Nor were any f the interaction terms found to




© 212 ) \ ) T~

Y
\

contribute signifigcantly to éxplaining variance of any of the achieveQ
: \
ment criteria, Apparently, rate of attendance is larg®ly a functbon .
' \
of socioeconomic factors and, once those factors are accounted for,

’

rate of attendanqe does not vagy with achievement in any systematic
: i ]

! )
/

way. (Spath, aAugust 1974,)7 .

N

M +

A separate analvsis was carried out to study the relation of

'

student mobility *o achievemen®, tepwise pultiple regression analysis

“was used r&ther than a model-building approach. Third-grade data, N ‘

14 1

collected ir 1972 fror 85 districts, were analyzed., Results of the
~analysis failed to reveal any relationships between mobility and
achievement which reached the .01 level of significance, (Spath,

Janudry 1975b,) T ) -

Conclusions \ o

Several teacher variables were found to relate to achievement.

4

No consistent patterﬁ of relationships was found between expenditure

'

variables and achievement, Neither rate of attendang; nor student
sLEne] .

mobility was found to be related to achievement when socioeconomic factors

were aceounted for, .

a’ .

The pogitive results for several teacher variables support .
logic and the conventional wisdom. The higher the salaries and the
percent of certified teachers and teachers with graduate credit, the - {‘\\.(\/"

higher district achievembnt is likely to be. These analyses do not

.
~

reveal whether cause and effect are inherent in these relatioﬁéhips,

-
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Nor do they indicate, if a causal relationship is present, the mechanism

by which the teacher variables influence achievement.

«

f\\‘~\\‘r The }qsf of established causality and the small (though sig- N ’

.

n1ficant propo}tién of variance accounted for by the teacher variables

studied here suggest caution in applying the resulfs. If school district

. X
policy calls for hirtmg or rewarding teachers who are fully certified

and/or who ha . earned graduate credit, these analyses provide some

i

esume, is also supported by logic, ex- - ®

support;-but that policy, we

I

pervence, and perhaps other research findings., Applying these results

to individual cases would be especially questionable without further

' evidence, “

. The analyses descri above exeﬁplify some of the kinds of s;uﬁies =

which can be done using the didtrict as the unit of ohservation, Some . *

limitations of working with distriat data are also evident, It was
‘ .

because of the limits of this approach that the State Education Departueni , )
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