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FOREWORD -

.

The Bureau of School Programs Evaluation of the New York State®
Education Department has for a number of years been developing pro-

[ 1 cedures for evaluating the performance of schools and school districts.
The Quality Measurement Project, running trom the late 1950's to the
mid-1960's, and the current Performance Indicators in Education Project
were both developed to provide districts with more appropriate procedures
for assessing their influence on student achievement. ,

Paralleling this interest has been an interest in what processes
within schools influence achievement. To summarize research findings on
this topic, a review was made of 97 studies dealing with factors related
to student performanc. 7Twd reports resulted: one, a detailed description
of methods and results;" the other, a summary which re}ated the findings
to ten questions about the effectiveness of education.

With this background, the bureau launched its own studies of school
processes to learn more about what schools can do to improve the achieve-
ment of students. Three strategies were used. OQOne strategy, designated. e
here as the Regression Studies, involved analyzing data in the Department's
data files to determine how various school district factors relate to
achievement. The second strategy, the Outlier Study, involved identifying
high- and low-performing school buildings and analyzing school data to find
variables which distinguished between the two groups. The third strategy,
the Observational Study, called for observing in high- and low-per forming
schools to discover classroom processes which differentiated between the
contrasting groups of schools. The studies had a common purpose: to
identify relationships between school factors and student performance.

The present report summarizes the findings of the three sets of studies.
An expanded edition, Three Strategies for Studying the Effects of School
Processes, provides more detail on the procedures used in the studies. It
1s available from the Bureau of School Programs Evaluation.

A number of individuals contributed to the findings describcd here.
The Outlier Study was carried out by Austin D. Swanson, Professc. of Educa-
tional Administration, and Robert C. Nichols, Professor of Educational
Psychology, both of che University of New York at Buffalo. The Observationai
Study was directed by Ri‘'hard M. Clark, Professor of Educational Psychology of
the University of New York at Albany. The Regression Studies were carried out
by the staff of the Bureau of §chool Progr-ms Evaluation: David J. Irvine,
Chief; Gerald H. Wohlferd: Guy D. Spath; and Philip J. Pillsworth.
Gennaro DiGiovanni, who served as a public administration intern during the
time these studies were under way, conducted several of the regression
snalyses. Mr. Spath coordinated the consolidation of the seVeral studies
into this report and the expanded edition.

John W. Polley
Associate Commissioner for
Research, Planning and Evaluation

iil
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INTRODUCTION

Public interest in education has increased in recent years. The
causes of this increased interest are diverse. Education accounts for
the single largest government expenditure in New York State, to cite
one poasible cause; and in time of economic pressurea, taxpayers and
government officials scrutinize expanding budgets. Beyond fiacal con-
cerns, the basic philosophy of American educatiop is being questigned. *
Education has long been conaidered one of the most important routes o ’
success. Disillusionment with massive attempta to improve education
has brought this belief under fire. Finally, much educational research
has emphasized the -importance of student background and, by contraat,
de-emphasized the importance of the schools in stimulating students'
learning. This has led many people to aak, "Does schooling make a
difference?" .

It is not sufficient to say that schooling does or does not do
what is expected of it. 1In order to improve the schools it {s necessary
to understand the effects of various achool factors on different studenta.
Miny effects are logi:al or are known intuitively to educatora and the
public. But the difficulty of improving the performance of studenta,
even with massive infusions of funds, has {llustrated the limita of our
knowledge. For this reason, educational research has turned more and
more to attempting to discover which schooj fagtors relate to student
learning. This is the direction explored by the research reported in
the present document. /

Some cautions are in order. Thia document focuses on achool
factors as they relate to student performance in reading and mathematica
only. It is possible that these school factors relate to other kinda
of student performance in different waya. It ia also posaible that
tactors found here to be unrelated to atudent performance ia reading
and mathematics are quite important for other kinds of performance.
Still other factors may be important to the quality of life in educa- .
tional institutions dlthough they have no apparent impact on student
performance. For these reasons, changes made in school Programa to
improve student performance in reading and mathematics should be
examined for possilrle effects on other aapecta of student functioning..

This report is a summary of research conducted by the ataff of
the Bureau of School Programs Evaluation and by consultants under
contract to the bureau. It focuses on the findings of the atudiea. A
more detailed description of the studiea is available in Three Strategiea

for Studying the Effects of School Processea.

o8]
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CVERVIEW

Three ssts of studies of school factors ware conducted under the
aegis of fhe Bureau of School Programs Evaluation. All of the studies
had the purpose of identifying school factors which relate to the achisva-
ment of students. They are reported in detail in Three Stratsgiss for
Studying the Effscts of School Processes. The present report describes
briefly the three sets of studies and sumiarizes the findings.

The studies reported here were designed to complement an earlier
burenquublication, What Research Says About Improving Student Perfor-
mance.- That publication summarized the results of 97 research studies
dealing with the relation of a variety ~f school factors to school out-
comes, whereas the present report attempts to intograte findinga of
research done more recently in the schools of New York Stste.

It is hoped that the results reported here can provide a basis
for thoughtful®discussion and, together with other information, suggest
directions which can be pursued to improve education. Bx,itn very
nature, the r~search does not offer simple answera to ithe complex ques-
tions confronting education today. But if the findinga seem to be
cautiously interpreted, parhaps that fact will help us avoid rushing
to conclusions or jumping on bandwagons.

o THE STUDIES

Regression Studies

The first set of studies, carried out by the buresu staff, inves-
tigated factors which are at least partly under the control of school
personnel. As in the Coleman Report, the effects of nonschool factors
were controlled a:! the unique contributions of school variables were
studied. The stuai:s are referred to throughout the report aa the
Regression Studies.

The Outlier Study '

The second type of study used multiple regression analysis to
identify schools which were performing either above or below their pre-
dicted levels of achievement, as computed from nonschool factors. The
study focused on school buildings rather than school districts. Three
groups of schools were identified: 1) High outliers, those achools
whose actual mean achievement scores were well above their predicted
scores; 2) Low outliers, those schools whose actual acoces were well
below their predicted scores; amd 3) Midliers, those schools whose
actual scores fell near their predicted scores. These three groups of




. 3

schools were compared through analysis of variance in an attempt to
determine the effects of a number of variables whith reflect school
processes. Because this study emphasized schools which lay some dis-
tance from their expected levels of achievement, it was dubbed the

o

Qutlier Study. .

Ihe Observational Study

The third kind of study involved observing in 14 lChOOl* which
were identified as above or below predicted achievement, in the 'Qutlier
Study described above. Qbservational instruments, interviews, and
quedtionnaires were used to obtain tinformation about classroem active
ities, interactions among students and staff members, and .perceptions
of ataff members. This study is referred to as tha Observational Study.

-

FINDINGS .

While each of the sets of studies described above used a some-
what different approach, their findings are consolidated below ia an
attempt to develop a coherent, though not necessarily complete, picture
of how school processes relate to school outcomes. Where the results

are contradictory or ambiguous, an attempt is made to show this.
’ H

Is Size a Factor? .
The average achool distrftt enrollment in New York State {n 1971
and 1972 was approximitely 2500, ranging from 30 to over 30,000. 1n
the Regression Studies, district enrollment was found to be negatively
related to achidvement; that is, larger districts had poorer average
achievement. However, when total population of districts was considered,
it replaced enrollment as a predictor. This seems to suggest that the
negative relationship between enrollment and achievement is a function
of urbanness rather than of school size. The finding, then, does not
appear to offer evidence about the optimum size of schools or schgol
districts.

The Outlier Study showed no difference in size between high and
low outlier schools; each group averaged about 100 fewer students than
did schools identified as midliers. iIn addition, classes tended to be
smaller for both positive and negative outliers than for midliers. As
has been suggested in other studies, the effect of class size may be
dependent on the type of student and on the subject being taught.

ERIC
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Do_Evhenditures Affect Learning?

Several typea of expenditurea were inveatigated. Since the
largest aingle expenditure for educetion ia for aslaries, teachers'
saliries were studied in several different waya.

The Regression:Studiea revealed a poaitive relationship between
smedian teacher salaries of school diatricts end average studant achieve-
ment in the diatricts. These findinga were Supported by ths Outliers

v Study, in which teachers in achools achieving aldve expected earned the
most money and teachera ip schoola achieving below expected received. ’
the least. While thess flndings do not mean that higher aalaries
produce higher performance, they indicate that the more successful dis-

[ tricts do pay higher salariea. Not unexpectedly, saiary-related variables,
such as g'aduate credits and experience of teachers, were alao .

%hown to be related to achievement. It is interesting to note that an

' esrlier atudy, uaing 1969 data, showed that the amount of money spent

per pupil on principals' salaries was also related to achievement.

The Regreasion Studies elao examined full tax value and several
district per-pupll ependitures, including total expenditurea and expen-
ditures for regular day instruction, for teachers, for central adminia-
tretion, and for principala. No consistent relationships were found,
in apite of the fact that wide variations were observed from district
to district.

How Are Special Programs and
Services Related to Achievement?

Special programs frequently showed negative relationahips with
achieverx nt. The Outlier Study, for example, revealed a negative rela-
tionahip between achievement and special programs for the handicapped.
Guldance, social work services, and attendance services were also nega-
tively related to achievement, while programs for the academically
talented were more likely to be found in tne high outlier schoola. Theae
findings can be misleading 1f cause and effect are assumed. Suchprograms
are most likely to be found where they are moat needed. Therefore, it
1s not surprising to find that more special programs are found where
achievement is low. In addition, the data available for thesé studies
did not clearly distinguish between types of apecial programs; it is
likely thet some types of programs affect students differently from
other types of programs.

In the Observational Study, high-achieving schools were rated as
having higher total activity in nine of eleven reading activitiea, 3
especially in silent reading, than did low-achieving schools. The Out-
lier Study showed that the wse of rooms for academic rather than voca-
tional study also correlated positively with achievement. The Regreasion
Studies indicated a positive relation between attendance rate and achieve-
ment, but this relationship disappeared when aocioeconomic fagtors were
considered. The same phenomenon occurred in a study of student mobility.

Q 9
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Iraeditional vg. Coen Classrooms A -

Attempts to move away trom traditional teacher-centered class-- -
room arrangements have included many Innovations designed to increase
learning. The Qutlier Study showeq that most classrooms in the schools w «
studied were traditional, with the smallest number of traditional
Qtassrooms being found in {ow outlier schools and the greatest number
in mdlier schools. High outl.ers were mote likely to have open classew
rooms and multi-age groupings. Multi-unit ‘groupings were negatively
related to performance. Midlier schools vere less likely to have
Innovative programs than either of the other two groups of schools.

Other organizational arrangements were not significantly related to
achievement: These i{ncluded clustering, continuous progress, depart-
mentalization, differentiated staffing, dual progress plan, house plan,
modular scheduling, non-graded, self-contained, and team teaching. The
Observatioaal Study supported the findings of the Qutlier Study in
respect to open classrooms.

Do Teacher Characteristics Make a Difference?

2
-

When candidates for teaching positions walk into a school superin-
tendent's office, they bring with them certain personal and professional
characteristics. Among these are their professional training and
experience, age, sex, marital status, and a variety of persotal traits.
The superintendent may have very little ccncrete evidence to luse in
Selecting among candidates with an almost infinite number of combinations
of professional and personal characteristics. Does a candidate with a
doctorate have more to offer than one with many years of experience but
less in the way of formal education? Are women more effective than men
in elementary schools? How important is graduate school training when
the teacher is expected to teach reading to eight-year-old children?

The New York State Education Department collects data on teachers
in each of the school districts in the state. From the available data,
five teacher characteristic variables were selected for study:

1. Median Age of Teachers in the District

2. Median Years of Experience

3. Percent of Married Teachers

4. Percent of Male Teachers

5 Percent of Teachers Having Graduate Credit

The Regression Studies revealed no relationships between teacher
age Or experience and average student achievement in a district. The
Outliers Study, on ths other hand, showed a positive relationship
between teachér experience and student performance. Furthermore, a
larger percentage of the teachers in the high outlier schools were on
tenure.

ERIC
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The percent of teachers having some graduate training showed the
moSt consistent relationship with reading and mithematics achievement
in the Regression Studied. Even after controlling for socloeconomic
factors, percent of teachers having 30 or more credit hours beyond the
bachelor's degree,demonstrated a significant relationship to &ll of the,
achievemerrt criteria. )

vSignificant shifts in teacher certification took place from 1970
to 1971. In 1970 only 230 districts had all teachers certified while °
in 1971 this number increaaed to over 480, The Regreasion Studies of
this variable showed a definite negative relationship of percent uncertie
fied to student achievement in 1970. The tremendous reduction in number .
of schools having uncerkified teachers in 1971 led to lesa conclusive
results for that year, but the inferenc.still aeems warranted”that.
certification is desirable..

+

The positive £indings on certification and graduate training were
both supported in the school-building analyses carried out in the Outliera
Study.

A4

Using regressior analysis to study school buildings, it was found
that schools with a greater percentage of 3¢nck teachers had higher levels
of periormance, after controlling for non-sthool factours.

The findings on sex and marital status were mixed. In 1971, no
relationship was found between percent of married teachers in a district
and achievement. 1In 1972, a positive relationship was evident. Percent
of male teachera was negatively related to all achievement criteria in
1972 but only to sixth-grade mathematics in 1971.

¥ .

While these results suggeat that jelationships exist be-
tween student achievement and teacher dgraduate trainings it should be
noted that theae relationships may reflect other factors related to both ¢
achievement and teacher characteristics. For instance, we know that
low socioeconomic school districts tend to have low mean scorea on achieve-
ment tests and high socioeconomic districts tend to have high mean acores.
The positive relationship that seems to exist between percent of tedchers
with graduate credits and student achievement may simply reflect a ten-
dency among higher socioeconomic districts to employ teachers with gradu-
ate training. Conversely, the lower socioeconomic districts may not
have the money to pay the higher salaries of teschers with graduate
credits. . -

s

The hypothesis that these teacher characteristic r. - tOnships1
are merely reflective of the known relationship between soc.oeconomic
status and achievement is even more tenable regarding teacher marital
status and sex. Lower socioeconomic districts might be expected to
hire more men since women might be unwilling to teach in those districts.
And, with a higher teacher turnoves rate, these districts tould be ex-
pected to have a lower percentage of married teachers.

-
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and, Practices Influedce Learning?
—_ ~earning.

., .
. Logig suggeats that school conditiona and practicea which impinge
directly on the daily 'i{vea of students offer the most promiae for *
improving ‘educltion. Yet/ in many ways they are the hardest to atudy.

The Observational Study attempted-to obtain data which would
make ft possible to underatand better the importance of certain con-,
ditions and practices. Some of the results are summarized belbw:
» A .

*~ 1. Teaghers in high outlier schools made lLeas overt effort to
maintain clasds ‘control, had less rigid student behavigr, but were more
efficient {n maintaining the level of control they appelired to want
than' were teachers in low outlder schools. '

,

2. Teachers in high outlier schools were rated aa warmer, more | -
responsive, and placing nore emphasis on cognitive development.

3. More total activity takes place in reading classes in the
high outlier schools. ,

« 4. «Children {n high outlier schools engage in more silent °*
reading while children in low outlier schools engage in more qral '
reading. .

5. In grades one to three, teachers in high outlier schools
gave more positive afd less negative reinforcement than did teachers

in the low outlier schools. ¢
1

6. In grades four to six, teachers in low outlier schools gave
more reinforcement. In general, however, they tended to use negative
reinforcement more than the teachers in the high.outligr schools.

o2

7. Pupils in'the 'high outlier schools were more enthusiastice
and were better able to sustain attehtion.

N .
8. On selected jtems r¢lated to open education, the high out- -
lier schools appeared more often. -

9. [Items on physicagl space and facilities generally did not
differentiate between high and low outlier schools.

How Do the Attitudes of
the Staff Relate to Learning?

v

The attitudes of teachers are frequently cited as influences on
the performance of ctudents. For that reason a number of attitudes,
perceptions, and expectations of teachers and other staff membera were
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investigated in the Observational Study. The findings include the
following:

1. Teachers in high-outlier schbols expected more children to
. graduate from high school, to go to college, to become good readers .
and to become good citizens than did teachers in low outlier schools.

2  Te~chers in high performing schools saw their children as
more iutelligent, hetter behaved, more pleasant to teach, and their
parents as more concerned.

3. Teachers in high and low outlie¥ schools were uaot*different
fn the amounts of help they perceived as being available in handling
problems.

4. Reading teachers in the bigh outlier schools gave more favor~-
able evaluations of the reading programs in their schools than did
reading teachers ia low outlier schools. The former ¢i.» rated the class-
room teachers more favorably in using appropriate matertials, extending
reading into other areas, askirg children to read with purpose, and
» using informal diagnosis.

S, Principals in high outlier schools generally saw their
personnel as more competent than Jdid principals in low outlier schools.

6. Principals in high outlier schools saw themselves as having
better rapport with teachers, parents, and pupils than did the princi- .
pals 1n low outlier schools. However, principals in low outlier schools
reported better rapport with the school board.
a

SUMMARY OF FINDINGS

Summarizing the findings of a group of related studies presents
a number of difficulties. The volume of results resists a concise
trestment. Attempting to discuss the results in simple terms may pro-
duce misieading conclusions. The ambiguities and contradictions between
the findings of different studies may defy easy explanations.

A particular problem in interpreting ctoss-sectional data, which
these studies used, involves the extent to which variables can be
inferred to cause the outcomes with which they ave associated. It is
part of the litany of research that "correlation does not imply causation.”
However, there is a human tendency to jump to conclusions about cause :
and effect Findings such as those presented here should be interpreted
with restraint and logic in order to avoid faulty conclusions.

1=

' One area in which a logical analysis of the situation may avoid
incorrect conclusions has to do with the findings that special programs
are frequently associated with low achievement. A hasty conclusion may
be that the special programs are ineffective or actually detrimental to

10




-9.

student achievement. However, many special programs--for the handi-
capped or for the disadvantaged, to cite two instances--have been
implemented to meet particular needs. A negative correlation between
the prevalence of special Programs and achievement, rather than
meaning that the programs have adversely affected achievement, indi-
cates that the programs sre located where they are peeded.

In spite of the possible problems of interpretation, it seems
that a summary of findings from the three types of st:?ﬂ!!'may be
frér

useful. The following summary shows which variables wfre associated
with students’ achievement in reading and arithmetic

social and
economic factors were accounted for.

Factors Associated with High Achievement

High achievement of students was associated with the following
factors:

—

Higher teachers' salaries.

Use of rooms for academic rather ehan vocational
study.

Open classrooms.

Multi-age groupings.

Higher levels of graduate training of teachers.
Larger percent of Black teachers.

Better control of classes but with less overt

effaort on the part of teachers to meintain
control, -

Less rigid student behavior.
9. Greater teacher warmth and responsiveness.
10. Greater emphasis by teachers on cognitive
development. X
l1. More total activity in reading classes.
12. More silent reading.
13. Positive reinforcement of students by teachers. -
14. More enthusiasm on the part of students.
15. Better ability on the part of students
to sustain attention.
16. nigher expectations on the part of teachers
for their students to become good readers
and good citfzens, to graduate from high
school, and to go to college.
17. Teachers' perceptions of their students as more
intelligent, better behaved, and more pleasant
to teach and the students' parents as more
Concerned,
18. More favorable ratings by reading teachers pf the
reading program in their schools.

14
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R 19. More favorable ratings by reading teachers of
classroom teachers in using appropriate

materials, extending reading into other areas,
asking childrea to read with purpose, and
using informal diagnosis.

20. Higher ratings by principals of the competence
of personnel 1in their schools.

21. Principals' perceptions of a high level of
rapport with teachers, parents, and pupils.

Factors Associated with Low Achievement

Low achievement of students was associsted with the following

factors:

Larger district enrollment.

Special programs for the handicapped.

More puplil services, including guldance, social
services, and attendance services.

Multi-unit plans.
Larger percent of uncertified teachers in a

district or school.

More oral reading.
Negative reinforcement cf students by teachers.

Principals' perceptions of%a high level of
rapport with the school board.

N N e

w o

@~

Ambiguous Relationships with Achievement

Factors Showing
*A number of variables showed ambigGous relationships with
student achievement. Among these were: -

1. Class size.
Per-pupil expenditures for instruction, teachers,

principals, and central administration as well
as total per-pupil expenditures.
3. Median years of ¢xperience of teachers in a district.
4. Percent of married teachers in a district.
5. Percent of male teachers in a district.

»

Factors Not Associated with Achieveﬁent

Several variables were found not to be associated with achieve-
ment. Among these were:

1. Attendance rate, once socioeconomic factors are
considered.

2 Student mobility.

ERIC_
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3. Various organizational and grouping arrangements,
including clustering, continuous progress, depart-
mentalization, differentiated staffing, dual progress
plan, house plan, modular scheduling, non-graded,
self-contained, and team teaching.
Median age of teachers in a district. 4
School facilities and space. ' .
Teachers' perceptions of the amount of help available
in handling problems.

[V o

DISCUSSION

In many respects, the findings of these studies seem to agree
with other research conducted during the past decade. However, some
very logical, long-held assumptions about the effects of certain system-
wide administrative variables are not supported. None of the "expected"
relationships with achievement were demonstrated for attendance,
mobility, special compensatory programs and services, and grocs expen-
diture variables.

o

Mixed results were found for class size, school size, and inno-
vative programs. Smaller classes in smaller schools and fnnovative
programs appear to be found 1n both high and low outliers.

The most encouraging findings related to teacher characteristics,
staff attitudes, and school practices. Results of the several studies
indicate that good teachers are the heart of the educational system, as
conventional wisdom would suggest. Students seem more likely to achieve
well where teachers are hetter trained, more often certified, higher
paid, ani more likely to be tenured. The teachers in high performing
schools have higher expectations for their students and more favorable
perceptions of them; they appear to be warmer, more supportive, and more
responsive. This 1s accompanied by more enthusiastic students. Teachers
in more successful schogls.also appear to deemphasize strict control
and lean toward more open education. These studles do not inform us as
to what "better” teachers do to bring about high g%hievement, nor do’

° they explain why a warmer, more open environment is more conducive to
learning. -

- The relationships described are not necessarily causal. General-
1zations drawn from these studies should be considered in the light of
° other research and the decision maker's experience and unique situation.
These findings are offered as one more bit of information which can con-
tribute to an understanding of educational processes. One conclusion
Seems apparent: Studying district-wide variables and school variables
seems to he less rewarding than studying the teaching-learning interface.
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