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STUDYING SCHOOL PROCESSES THROUGH
THE ANALYSIS 07 SCHOOL DISTRICT DATA

David J. Irvine*

Te Bureau of School Programs Evaluation of the New York State

ir Education Department has for a number of yeaxs,studied relationships_

between school T.roce,ssee and, achievement. The primary strategy has

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

to use i4sool district average scores as thd data for analy;is; and

(3) to elimingie, to the extent possible, differences between districts

,
which may be attributed to socioeconomic conditions and of r variables

not controllable by the school's. Thus- far, the criteria have been

restricted to reading and mathematids test scores.

This b'aper briefly,describes a series Of analyses carried out to

study relationships,kpetween a number of School processes and achievement;

More detailed and technical information regarding specific analyses can

be found -in papers produced by the bureau. ,They are listed under

References and are available on rdquest; The'preSenit paper does not

,

attempt to describe the tethnicaL aspects_of individual studies.

For purpoiess of this paper, the te'rm'school processerT;fs used to

include these factors under the co*rol of the school or school district.

*I wish to-acknowledge the efforts of my colleagues in th Bureau/
School Programs Evaluation who carried out thew'analyses described here
and assisted, in the preparation'of this, paper. They are Gerald H.
Wohlferd, Guy D. Spath, Philip J. Pillswotth, and Gennato DiGiovanm1.1-
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For example, expenditur4 are defined as processes even though they

do not impinge directly on students.

Data Sources

The New York State Education Department has' an unu)ually large

and varied oocl of educational data which is updated each year through

the Informatio,C,nter on Education. Data of several types are

collected from each school district. The data files includer-

1. The Maio Educational Data System (SEW,
which contains data on each district, school,
and professions.' staff member in the state.

:he Pupil Evaluation Program (PEP), which each
year tests virtually all students in grades
three, six, and 'nine on t4ading and mathesofThl.
Retarded students and non-Englfht,speaking

_
students are exempt from Lakin the test.
p?sults are availabie for eac school and each
,district.'

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

4, U.S! Census data, whith have been collected
, or estimated for each school district in the

state.

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

Criterion Vayiables

The achievement criteria used to assess the importance of school

processes were district mean scores on the PEP tests:

Third-grade Reading
Third-grade Mathematics

4
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Sixth-grade Reading

Sixth - grade Mathematics

Data for the 1971-72 and, in most cases, 1972-73 school years were

examined.

Noncontrollable Variables

Several socioeconomic variables and other variables not con-

rollable bythe schools were used to control statistically for the

;affects of nonschool factors:

Total Population of the DidtrIct
Percent Rural popuLation,
Percent of Children Living in a Father/Mother Family
Percent of Owner Occupi,...1 Housing Units

Percent of Population Living in Units with 1. 01

Person or More Per Room
Percent of Population Living in Units cking Some

Plumbing
State Aid Ratio ,

Prior Achievement

Process Variables

The process variables studied came principally from.-the BEDS

and financial files, filo included:

Teacher variables:
Percent Certified
Percent with Graduate Credit
Median Experience
Percent Married'. ,

Perce.lt Male'

Median War/

Financial variables:
Total'Expendtture
gcp.enditure on Regular Ray Instruction

enditure on Teachers' Sal,artes

5
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Expenditure on Central AdministTation
Expenditure on Principals' Salaries
Expenditure on Supervision
District' Wealth (value of taxable property divided by

enrollment)

Student variableq:
PerceQt Att.ndance

Procedures

The analyses were carried out using multiple regression models,

following procedures for generating and comparing all and:restric,ted

'models. The full model for a given criterion includes a set of non-* '.

controllable variables plus the process variable of interest...The

restricted model is the original equation without the prociess variable.
,

The percent of variance of the criterion accounted for by the full

model is compared-to the percent-accounted for by the restricted

.

model. The difference is the portion of variance which can be uhiqueLy

attributed to the process variable. An F. -test can be applied to test
.

the 'significance of this unique varianctjn the following manner:

F = (R1
2
- 112

2
)Adfl

(1 - R
1

2
) /df2

where: RI
2= the squared multiple correlation of the full

model (i.e., the percent of variance on the
criterion accounted for by all the variables }.

;

R22= the squared multiple correlation of
restricted model.
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dfl= the number of linearly independent variants
in the full model less the number in the%
restricted model.'

df2= the number of*cases or observations less the
1

number of,linearly independent variables in the
full model. '

Results

Th& teacher variables werestudied'using 736 school districts
.

in New York State. This number represents about 99% of the districts

in the state which operate schools at the third- and/or sixth-grade

level.

The tea variables are exp,:,ssed either as percentages of

the total teaching staff in the district or as medirns. for the

teaching staff of the district.

Each full model was made up of a set of socioeconomic variables

and, in some cases, priorAlean 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

of the difference in R2 between the two models Results ire presented

in Table 1. Only those results for which the F-test Was significant

at the 101 level are included. This rather stringent test of

significance was selected because the tendency of slight d ferences

to be reported out of context in news media make it impo tant not to

report an excessive number of differences which could be attributable

to chance or to error of measurement., In short, an attempt was made
A

. r

to reduce Type I errors with the remiltt4 increase in Type II errors:.

GB.
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As4can be-observed from' the table, significant results were

obtained over all of'the achievenTnt variables,foor Percent Certified,

Percent with Graduate Credit, and Median Salary. In addition, significant

`.results were obtained -in two different years for Percent with Gradu4te

Credit. Percept 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 Male produced inconsistent results

in the two years' studied. Median Experience was foUnd to be related

only to sixth-grade Mathematics. (DiGiovanni, March 1975, April 197:5a,

April -1975b.)'s

Expenditure variables were studied using 705 school districts.

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

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 expenditure variables.

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 expenditure 'variable of interest as well as variables

outside 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 R2 between the full and

restricted models. Restj.lts are presented in Table 2. Only those results

for which the F-test was significant at the .01 level are included.
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Few consistent relationships were found, Total E100enditure per
.16

Pupil was related to Third-Grade Mayibtics in both 1971 and J1972. Several

other expenditure variables were related tc Third-Grade Mathematics in

either 1971 or-1972, 12.12 the relationships did not hold up over both years.

In a11, expenditure variables were found to be significantly related

to mathematicE achievement in seven out of twenty-four possible rekation-

ships. Two of the significant relationships were negative. Only one

significant relationship was found between expenditure variables and

reading achierment out of a possible twenty-four. (Spath, January 1975)

A major problem in studying expenditures is the gross nature- of

the variables. When data are aggrtbc.ied at the district4evel, specific

effects are unlikely to be observed on a specific area of achievement.

The findings might be different if the'data indicated how much was spent

for a particular.set of pupils at a given grade level for a particular

set of instructional objectives. Unfortunately, these kinds of data

were,not readily available for the analyses desocr here.

A somese:at more-elaborate procedure was used in studying the

relationships of rate 9f attendance to achievement. In addition to

testing for linear relationships, curvilinear relittionships and

interactions between rate attendance and-several socioeconomic

'variables weredniestig ted to determine their contribution to the

,variance ofthird-grade a sixth-grade reading and mathematics:

In no instance, was a signi cant relationship, linear or curvi'linea

found between attendance and Chievement whensociOeconomic factor

' were controlled. Nor were any the interaction terms found to
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contribute significantly to explaining variance of any of the achieve -

\

went criteria. Apparently, rate of attendance is largely a functi,on

of socioeconomic fadtors and, once those factors are accounted for%

rate of attendance does not vat!, with achievement in any systematic

way._ (Spatb: Auglist 1974.)/

A separate analysis was carried out to study the relation of

student mobilit o achievemerit. Stepwise multiple regression analysis

-was used rAther than a model-building approach. Third-grade data,

c collected it 1972 from 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,

January 1g75b.)

Conclusions

Several teacher, variables were found to relate -to achievement.

No consistent pattern of relationships was found between expenditure

variables and achievement. Neither rate of attendancy nor studen

mobility was found to be related to achievement when socioeconomic factors

were accounted for.
0

The positive results for several teacher variables support

logic and the conventional wisdom. The higher the salaries and the

r.**N..1percent of certified teachers and teachers with graduate credit, the . 4/

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

reveal whether cause and effect are inherent in these relationships.

14
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The lack of established, causality and the Small (though sig-
,

N
nificant) proportion of variance accounted for by the teacher variables

-13-

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

by ich the teacher Variables influence achievement.

studied here' suggest caution in applying the results. If school district

ie

policy calls for hirtv$ or rewarding teachers who are fully Certified

and/or who hz. Earned gr uate credit, these analyses provide some

support;'but that policy, we esume, is also supported by logic, ex-
_

perience, and perhaps other rese ch findings. Applying these results

to individual cases would be especially questionable without further

evidence.

The analyses descri above exemplify some ,of the kinds of studies

which can be done using the di rict as the unit of observation. Some

limitations of working with distri't data are also evident. It was
s .

because of the limits of this approach that the State Education Department

stimu ed additional studies which are being described in this:symposium.

\ \
--..........
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