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School Effects:

New Trends in the Sociology of Education* 12)
양 정 호(성균관대)
난 40여 년 동안 수행되어온 학교효과와 관련된 연구경향
을 분석한 것이다. 학교효과 연구들은 크게 학교투입산출 연구, “효과적 학교” 연구 및 학교조
직 효과 연구 등 세 경향으로 나눌 수 있다. 각 학교효과 연구 경향들은 학교효과에 대한 서로
상이한 개념적, 방법론적 특징을 지니고 있다. 학교효과에 대한 정의를 어떻게 하는가와 새로
운 방법론의 등장 및 적용 여부에 따라서 각기 다른 관점에서 학교가 어떻게 학생들의 학업성
취도에 영향을 주는가를 설명하려는 노력을 계속해 왔다. 연대순(年代順)으로 보면 위에서 분
류된 세 연구경향이 콜만보고서에서부터 시작된 학교효과에 대한 연구자들의 시대에 따른 관
심의 변화를 반영하기도 하지만 현재에도 초기에 주류를 이루었던 학교투입산출 연구물들이
적지 않게 보고되고 있다. 위의 세 연구경향에서 사용된 학교효과에 대한 개념과 적용된 분석
방법을 종합적으로 분석하고 이러한 각기 다른 개념 및 분석방법 적용과 각 연구들의 결과 및
해석․논의간의 관련성을 살펴보고 각 연구경향의 장․단점을 비교한 결과 최근의 학교조직
효과 연구가 교육사회학에서의 실증적인 학교효과 연구에 보다 적합한 것으로 제시되었다.
This study investigates the ways in which quantitative social scientists have attempted
to examine school effects on student achievement. Since the 1966 publication of the
Coleman Report, school effects research broadly categorized as input-output studies,
"effective schools" research, and school organizational effects studies has undergone
considerable conceptual and methodological change. Each has distinctive features of
conceptualizing and modeling school effects. The study aims to address three concerns: (1)
identify and describe chronologically the major conceptual and methodological approaches to
school effects; (2) investigate the relationships between the ways school effects have been
substantively conceptualized and the ways they have been statistically modeled; and (3)
explore how the ways in which school effects are conceptualized and modeled helps us to
account for the nature of the findings, interpretations, and conclusions associated with each
of the three approaches. Compared to previous two approaches, this study shows that
current school organizational effects research has relatively advantages in terms of
conceptualization and methodology. These school organizational effects studies also help us
understand the effects schools have on their students academic achievement.
본 연구는 교육사회학 분야에서 지
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I. Introduction
Over the past four decades, many social scientists have been exploring ways in
which schools can more effectively contribute to the achievement of students.
Most empirical works in the sociology of education concern school effects. This
interest in school effects began with the famous study by Coleman et al.’s
Equality of Educational Opportunity (1966), widely known as the Coleman Report.
This study had a major impact on the way in which quantitative researchers
conducted studies on school effects. Since the publication of the Coleman Report,
school effects research has undergone considerable changes in terms of concept
and methodology. Broadly, it can be classified into three research trends:
input-output studies, “effective schools” research, and current school organizational
effects studies. Each has distinctive features of studying school effects as the
categories may imply. However, these classifications do not mean that only one
specific research style dominates at a particular period. While the classification
generally indicates a chronological order in research trends since Coleman’s work,
studies based on input-output are still prominent in educational research.
These three approaches to school effects are considerably affected by both
conceptual and methodological change. For example, conceptually, school
organizational effects studies concentrate on the internal processes of school
organization. This research also benefits from the newly developed multilevel
methods and statistical programs that examine the effects of school organization
on student academic achievement.
This study is basically focused on the distinctive characteristics of the three
approaches to school effects with a focus on changes in concept and methodology.
In the first section, I will describe the characteristics of each approach in an effort
to show how researchers conceptualize school effects and how they make
statistical models of school effects data. In the second section, I will explain the
relationships or correspondences between the ways in which school effects are
conceptualized and the ways in which they are statistically modeled. In addition, I
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will also show how the nature of findings, interpretations, and conclusions can be
understood by the ways in which school effects are conceptualized and modeled. In
the third section, the strengths and weaknesses of each of the three approaches
are presented. Finally, I make some general points about school effects in
quantitative research.

II. School Effects:

A Chronological Analysis of Concepts and Methodologies
1. Do Schools Make a Difference? The Input-Output Approach
Equality of Educational Opportunity (1966) . The Coleman Report was an

attempt to respond to the Civil Rights Act of 1964, which required the
commissioner of education to conduct a study of “the lack of availability of equal
educational opportunities for individuals by reason of race, color, religion, or
national origin in public educational institutions at all levels...” (p. iii). The
Coleman Report had a remarkable impact both on the conception of equal
educational opportunity as a school effect and on methodological approaches to the
study of the output of public education. As the first major input-output analysis
based on a massive national survey, the Coleman Report examined the influences
of school resources and facilities as inputs through schools as black boxes on
standardized achievement tests as educational outcomes or outputs. Although the
Coleman Report concentrated mainly on the distribution of school resources, the
findings regarding educational opportunities in outcomes got much attention from
the public. Coleman and his colleagues summarized the basic conclusions of their
analyses:
• The socioeconomic background of the students has a strong impact on
academic achievement.
• The variance in achievement is mostly due to differences within schools,
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not differences between schools, and the differences in between-school
variance are accounted for by the attitudes of individual students,
especially racial and ethnic groups.
• School facilities and curriculums account for relatively little
between-school variances in students’ achievement tests.
• Although not a powerful factor explaining the variance in achievement,
teacher quality seems to account for somewhat more than any other
school resource.
• Student body characteristics (i.e., educational backgrounds and aspirations)
are much more related to achievement than school factors or teacher
quality.
• Student attitudes and aspirations (i.e., self-concept and sense of control
over the environment) are strongly related to achievement. (pp. 21-23)
When the Coleman Report was published, these conclusions were conceived as
quite revolutionary because they challenged general assumptions in the educational
community about the ways in which schools affect learning (Dreeben, 2000;
Hanushek, 1989; Heckman & Neal, 1996; Heyns, 1986). That is, they showed that
schools did not make a difference in terms of academic achievement. The
conclusions implicitly assumed that it was possible to conceptualize equal
opportunity as “effective equality of opportunity” (Heyns, 1986). In order to assess
equal opportunity, the effectiveness of school factors (i.e., resources, facilities, level
of expenditure, curriculum, and others) was estimated by the differences in
observed school outcomes (i.e., achievement). In this sense, specific school effects
may be claimed as differences or specific variations between schools. For example,
the Coleman Report demonstrated that schools contributed to only about 10 percent
of variation in the academic achievement of students. For the causal inferences
between equality of opportunity and observed educational outcomes, Coleman and
his colleagues employed correlational and regression analyses. In particular, the
variance partitioning procedure based on the total variance explained (R ) in lieu of
the regression coefficient was used to estimate the effects of various inputs on
outputs (Sorensen & Morgan, 2000).
As the conclusions implied, the Coleman Report generated serious controversy,
2
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which entailed substantial reanalyses of Coleman’s data and generated many new
studies of school effect. Many of these studies questioned the data collection and
analysis methodology of the report.
Reanalyses of the Coleman Report and the evidence for school effects. At
the insistence of Coleman in making the data of the report available to others, it
became possible for interested social scientists to do careful reanalyses of the
Coleman Report. This is why substantial critiques developed in the academic
community. One of the most notable and widely cited reanalyses was conducted
by Hanushek (1972). He estimated educational production functions for grade 6
Black and white children in the metropolitan northeast and Great Lakes regions.
For this analysis, Hanushek provided a conceptual model of the educational
process. The model, Ait=g(F i t , P i t , I i, Si t ), demonstrated that an individual (ith)
students’ achievement Ait at time t has some function g of individual and family
characteristics F i t cumulative to time t; of the peer group influences P i t
cumulative to time t; of innate ability I i; and of the school inputs consumed by
the individual student over the lifetime Si t (Hanushek, 1972; Hanushek & Kain,
1972). With this conceptual tool, he found that teacher characteristics were
important in explaining the achievement of Black and white students even with
the controls of family background and student attitudes. Hanushek also
investigated the effect of racial composition on academic achievement. He found
that the racial composition of schools had a significant effect on whites’ verbal
achievement only in a school with 75 to 100 percent Black student concentration.
For Black students, when the racial composition was greater than 45 percent, there
was a significant negative effect. While the findings may be undercut by the
fragile nature of the Coleman data, the study by Hanushek made important
contributions to conceptualizing and estimating school effects.
Jencks et al. (1972) also conducted an important reanalysis of school effects and
family background. Like the Coleman Report, they found that between school
differences accounted for only a small variance in the achievement of students
after controlling for family background. They also found that school social
composition was strongly related to achievement. But, Jencks pointed out that we
()

()

()

()

()

()
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cannot simply assume the direct causation of school characteristics to achievement
because there is no clear indication
whether or not a school characteristic affects student achievement or vice
versa. If schools with accelerated curriculums and language laboratories enroll
overachievers, are we to assume that the curriculum and the laboratory
boosted their achievement? Or are we to assume that the school developed
the curriculum and got the laboratory because it already enrolled
overachievers (perhaps because it had an unusually effective principal who
got the most out of both his teachers and the board of education)? Similar
ambiguities recur everywhere. (Jencks, 1972, p. 83)
Because there are greater variances in students’ achievement within schools than
between schools, Jencks indicated that school effects research needs to focus on
how schools actually use the resources, instead of paying attention to how
effectively to distribute resources to schools.
Bowles and Levin (1968) investigated the Coleman Report in some detail and
refuted many of its findings. Mostly, they questioned the effects of family
background on student achievement. They also showed that the school
characteristics of having high aspiration and high educational background have a
greater effect on student achievement than the composition of the peer group.
In a well designed study, Murnane (1975) investigated the impact of school
resources on the cognitive achievement of two cohorts of Black inner city children.
He asked whether or not the classroom makes a difference. According to Murnane,
there were important differences in students’ learning in different classrooms. The
differences were found both among classrooms within the school and among
schools. To further examine classroom effects, he also found that the
characteristics of teachers had a crucial impact on student achievement. Teachers
with three to five years’ teaching experience were much more effective than other
teachers. Male teachers were on average more effective than female teachers with
the same teaching experience. He also discovered that Black teachers who had
less than six years’ teaching experience were more successfully teaching reading
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to Black children than white teachers. However, Murnane indicated that caution
must be addressed in interpreting the findings of classroom effects in order to
draw policy inferences, because it was not clear which specific characteristics of
teachers contributed to the achievement of students.
The effects of various school inputs on students were also examined by
Summers and Wolfe (1977). This study was based on data from grade 6
elementary school students in the Philadelphia school district. To examine more
appropriate input effects, they used desegregated longitudinal pupil-specific data
(i.e., particularly designed longitudinal family income and a composite achievement
score over a three-year period). Summers and Wolfe showed that there were
positive school effects of class size, school size, attendance, teachers’ experience,
and racial composition. Especially, low income and low achieving minority students
had negative effects on larger class size with more than 28 students and large
school sizes. For the effects of teacher quality, low-achieving students did better
with less experienced teachers, but high achievers were positively affected by
more experienced teachers.
Hanushek (1972) also studied educational production function with grade 3
student data in California schools. Because of the matching of individual students
and teachers, and the use of longitudinal data, the data had several important
improvements over the previously reanalyzed data of the Coleman Report. He
particularly intended to find the impact of teachers on students’ achievement.
Hanushek reported that there were teacher effects on achievement for the Anglo
students but not for the Mexican-American students. Moreover, a teacher’s verbal
ability had a positive effect on achievement only for the blue-collar Anglo
students. However, the recentness of a teacher’s last educational experience (i.e.,
taking college courses) and the percentage of class time spent on discipline were
negatively correlated with achievement for Anglo students. The findings showed
that different students may need teachers with different characteristics. The
important point in Hanushek’s study was the methodological contribution. For
example, by controlling for prior achievement tests as independent variables, the
study allowed researchers to examine the effects of teacher characteristics on
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students’ achievement.
Consistent with the studies showing positive school effects, Heyns (1978)
provided interesting findings about school effects (i.e. time effects). Based on data
from 4,800 grade 6 and 7 students, Heynes reported differences in student
achievement during the school year and the summer. In general, there were
consistently higher gains in students’ standardized achievement during the school
year than in the summer period. In addition, the summer months widened the
achievement gaps between low and high income students, and between Black and
white students. She also found that students who attended summer school
programs or regularly used public libraries experienced more increased achievement
than those who did not. Heynes concluded that “schooling apparently attenuates
the influence of socioeconomic status on achievement and thereby reduces the
direct dependence of outcomes on family background. The effect is common to
every skill or subject tested, for either racial group, and persists irrespective of
other controls” (p. 187).

2. What Makes Schools Effective? Effective Schools Research
In the mid-1970s and early 1980s, new types of studies emerged challenging the
assumptions and findings of previous school effects studies. The new school
effectiveness research, called “effective schools” research, countered the
conventional conclusion that “schools made no difference in student achievement”
drawn from school effects studies (Bossert, 1988; Good & Brophy, 1986; Purkey &
Smith, 1983). Effective schools advocates argued that there are some unusually
“effective” schools which promote higher student achievement. The research
concentrated on how school processes (i.e., instructional, organizational, and social)
affect student achievement rather than the effects of school resources on the
achievement of students. After initially selecting some effective schools, the
researchers described the characteristics of effective schools and suggested
optimistic prescriptions for school improvement.
Questioning the findings of input-output studies, Klitgaard and Hall (1973)
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conducted a substantial important study on effective schools. The study was based
on the question of whether or not the differences between schools are affected by
school process or student factors (i.e. aptitude). In the study, school effectiveness
was defined as student performance on standardized reading and mathematics
tests. To identify effective schools, Klitgaard and Hall used the data of Michigan
assessments of grades 4 and 7, grades 2-6 scores in New York City, and the
Project Talent high school students test scores of 1960. The histogram analyses of
the residuals from a regression of achievement scores on background factors
showed that there were about 9% effective schools in the sample with increases in
student achievement from the 50th to the 72nd percentile. For Klitgaard and Hall,
the results supported that unusually effective schools with relative high
achievement exist.
Weber (1971) performed one of the well-known first studies on the school
process to identify effective schools. Four inner-city elementary schools were
examined in Weber’s study. To answer which factors are distinguishable in these
four schools from other schools, Weber identified eight school characteristics that
affect students’ reading achievement: strong leadership, high expectations, positive
atmosphere, emphasis on reading, additional reading personnel, use of phonics,
individualization, and careful evaluation of pupil progress. However, the study was
criticized because of several research design problems. For example, it is hard to
say whether or not the eight factors have any effects on achievement, because the
study did not include the assessment of ineffective schools or average schools
(Good & Brophy, 1986).
In explaining school processes, Brookover et al.’s (1979) study was based on 68
selected schools in Michigan. In this study, they developed a model of the “school
social system” showing that differences in school inputs (characteristics of
students and teachers), social structure, and school climate may well explain the
variations between schools in terms of achievement. Based on the model, as school
input variables, the social composition of the student body, the school social
structure, and the school climate were examined. Academic achievement,
self-concept of academic ability, and self-reliance were assessed as students’
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outcomes. In correlation analyses, Brookover et al. found that most of the input
and output variables were correlated to each other to some degree. In particular, a
negative correlation of -.55 was found between mean school achievement and
mean self-concept of academic ability. They also reported that either input or
structure variables explained less than half of the between school variance in
student achievement. Most of the variance was attributable to the characteristics
of the complex school social system. However, the study did not clearly show
which social school system variables had more effect on achievement. In
combining the supplementary classroom observation and interviews with statistical
analyses, Brookover et al. concluded that while the data were correlated, school
climate seemed to move toward learning and student achievement increased, when
there were positive beliefs of teachers, principals, and students about academic
achievement. Moreover, school inputs did not affect the outcomes of student
achievement, self-concept, and self-reliance independent of school process.
Probably the single most important study in effective schools research was
conducted by Rutter et al. (1979). This three-year study investigated 12 secondary
schools in London serving mainly homogeneous working class students. Rutter et
al. attempted to examine school outcomes as criteria of effectiveness in terms of
students’ academic achievement, delinquency, in-school behavior, and attendance.
Academic achievement was obtained from test results both in 1970 and in 1974. In
general, the study asked “why schools function in the ways that they do, and to
consider how and by which means they have an impact on the behavior and
attainments of the children they serve” (p. 177). With the exception of delinquency,
all variables were found to be strongly related to administrative and broadly
measured instructional differences between schools. Rutter et al. suggested that
these findings were attributable to the characteristics of schools as institutional
social organizations that had school “ethos” or climate (i.e., the style and quality
of life at school, different effects of teacher behavior on students, care of the
buildings, and management of students groups) (pp. 182-183). According to the
conclusions of Rutter et al., the school processes in effective schools had the
following major characteristics: “(1) classroom management that kept students

School Effects: New Trends in the Sociology of Education103

actively engaged in learning activities; (2) classrooms in which praise was freely
given and discipline applied infrequently but firmly; (3) a general attitude and
expectation for academic success coupled with specific actions emphasizing those
attitudes and expectations; (4) giving a high proportion of students’ responsibility
for personal and school duties and resources; (5) immediate feedback to students
on what was acceptable performance at school; (6) staff consensus on the values
and aims of the school as a whole; (7) the establishment of clearly recognized
principles and guidelines for student behavior; (8) the provision of a clean,
comfortable, and maintained physical environment for students; (9) demonstrated
staff concern for individual and group student welfare; and (10) the treatment of
students in a way that emphasized (and assumed) their success and potential for
success”(Purkey & Smith, 1983, p. 436). These findings clearly indicated that
school process had important effects on student outcomes. But, school inputs (i.e.,
student population) still had positive correlation with student outcome, while school
process affected outcome more than did input variables.
One of the most recent controversial school effectiveness studies was conducted
by Coleman, Hoffer, and Kilgore (1982). In this study, Coleman, Hoffer, and
Kilgore concentrated on whether or not there are differences between public and
private schools in terms of achievement and what kind of factors affect the
differences. It was the first study using a large national sample of 1,015 public
and private secondary schools with 30,280 sophomores and 28,450 seniors.
Although the findings and methodology (i.e., regression analysis) used in this
study are widely criticized, Coleman, Hoffer, and Kilgore claimed that the
conventional “myth” of public schools as the ideal of “common schools” was no
longer valid (pp. 196-197), because private schools were more effective and
equitable than public schools in terms of student achievement. The study
summarized three major conclusions: (1) private and Catholic schools were more
successful than are public schools in encouraging academic achievement of
students with the same social background; (2) private and Catholic schools were
more likely to have effective characteristics of schools (i.e., high academic climate,
high expectations, academic atmosphere, frequent monitoring of achievement, and
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clear expectations of teachers); and (3) private and Catholic schools not only
achieved better achievement but also produced less variation in achievement
among different racial groups.
However, many social scientists and educators questioned the findings because
of some methodological problems (e.g., selection bias). These issues were
extensively discussed in the Sociology of Education (Vol. 55, no. 2/3, Vol. 56, no.
4, and Vol. 58, no. 2).

3. How Schools as Organizations Work? School Organizational Effects Research
With the promising findings of effective schools studies, the attention on school
effects was shifted to how schools as organizations through school process
(schooling) affect the outcomes of students (Bidwell & Kasarda, 1980; Lee, Bryk,
& Smith, 1993). In other words, it concentrated on how the organizational
characteristics of schools shapes the nature of instructional activities in which
teachers and students are involved and the way in which school resources are
made available and used by teachers and students in these instructional activities.
The concerns of school organization processes are influenced mainly by the
“effective schools” research (Lee, Bryk, & Smith, 1993; Rowan, 1990). Because of
these characteristics, the new school effects research trend from the 1980s until
today can be termed “school organizational effects” research or “school
effectiveness” research. According to Bidwell and Kasarda, most input-output
studies failed to make important distinctions between the school as an organization
and schooling as an instructional process. For example, school organizational
characteristics as school inputs were inadequately treated as aggregate measures
from the individual students. Such measures may lead to bias. Thus, these
misconceptualized school effects research consistently underestimated the effects of
school organization (Burstein, 1980). Unlike the previous studies, as Barr and
Dreeben (1983) clearly indicated, school organizational effects studies need to
conduct multilevel analyses because they are “to assess to the particular nature of
events that occur at the district, school, class, group, and individual student level
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of school system organization.... it means raising the possibility that each level of
organization produces its own outcomes, or values, which in turn have meaningful
connections to events that occur elsewhere” (p. 42).
School organizational effects research with traditional methods. Barr and
Dreeben (1983) studied 15 grade 1 classrooms to examine the effects of different
levels of school organization on students. Unlike the input-output findings, the
main evidence in this study is that “schools are actively productive organizations”
(pp. 152-153). By examining the teaching activities of student grouping as an
organizational unit, Barr and Dreeben found that teachers formed and used student
grouping arrangements in different ways. The grouping depended on the class
size, teachers’ preferences with particular types, and the classroom distribution of
children’s characteristics. More importantly, individual learning (i.e., reading) was
strongly associated with the grouping arrangements having different instructional
paces. For example, grade 1 students who received more new words and phonics
instruction achieved at high levels (pp. 130-138). While Barr and Dreeben’s study
may not explain the whole process of school organizations, it provides a model for
investigating the multilevel effects of school organizations.
Coleman and Hoffer (1987) have raised important issues for school improvement
as they confirm many earlier generalizations about effectiveness. They go on to
argue convincingly that the greater effectiveness of private Catholic schools in the
U.S. stems from their participation within a “functional community,” a community
which lives, plays, and prays together within a set of assumed beliefs. The
Catholic school can more easily develop a common, agreed mission than can the
public school, which must be sensitive to a wide range of individual purposes, or
the non-religious private school, which, although it may form a community of
common values, has little overachieving authority to stem individual dissent. The
authors remind us that good schools are microcosms of larger, working, and
successful communities.
The most controversial and widely cited research on the effectiveness of school
organization was conducted by Chubb and Moe (1990). For the academic
community and the public, this study is well known for strongly evidencing the
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arguments for school “choice” (Bryk & Lee, 1992; Elmore, 1991; Rasell &
Rothstein, 1993; Witte, 2000). They claimed that the fundamental problems of
America’s public schools (i.e., the poor performance of students on standardized
tests) are inherently rooted in the increasing bureaucratization that intends to
make the “one best system” (Tyack, 1974). Therefore, it is necessary to change
current hierarchical school structures, through the mechanism of the market, into
effective organizational structures that are more responsive to clients, because
“how much students learn is not simply determined by their aptitude or family
background―although, as we show, these are certainly influential―but that school
organization has a significant impact all its own” (p. 186). Analyzing the High
School and Beyond (HS&B) and the Administration and Teacher Survey (ATS)
data with school organization index as a composite, the findings also present the
effects of school organization and the relative effectiveness of private schools over
public schools. For example, “by our [this study] own estimates, the typical high
school student tends to learn considerably more, comparable to an extra year’s
worth of study, when he or she attends a high school that is effectively organized
rather than one that is not” (p. 186).
School organizational effects research with new methods. Raudenbush and
Bryk (1986) conducted a crucial study contributing to the conceptual and
methodological advances in school organizational effects research. The study began
with the typical problems in the nested nature of educational data. According to
Bryk and Raudenbush, previous school effects research misconceptualized school
effects and inadequate methodology was used to assess the effects of schools. For
example, traditional single-level analyses (i.e., within school or between schools)
may lead to invalid inferences about school effects, because students are nested in
classrooms; classrooms are nested in schools; and schools are nested in districts,
counties, and countries, and so on. In analyzing these problems, Bryk and
Raudenbush introduced the multilevel modeling approach (i.e., Hierarchical Linear
Modeling) that is a “powerful tool that permits a separation of within-school from
between-school phenomena and allows simultaneous consideration of the effects of
school factors not only on school means but also on structural relationships within
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schools” (p. 13). Because the study was intended only to show how to use HLM
analyses, I will not present the results here.
The main theme of effective schools, namely the school as “community,”
(Coleman & Hoffer, 1987; Rutters et al., 1979) was well addressed by Bryk and
Driscoll (1988). The authors assume that community as a school organizational
form that consists of shared values, common agendas of activities, and collegial
relations among adults with an extended teacher role may affect the outcomes of
teachers and students. Constructing a communal school organization index from
the HS&B data, Bryk and Driscoll reported substantive strong effects of these
communal school organizations on teacher and student outcomes. In highly
communally organized schools, teachers are more likely to have high efficacy and
satisfaction, to enjoy their work, to share high morals with others, and be less
likely to have high absenteeism. Coupled with these effects, students also show
more engagement in academics, low rate of absenteeism, orderly classroom
activities, lower dropout rates, and more gains in mathematics achievement. More
importantly, Catholic and private schools with typically small school size
demonstrate more communal forms of school organization than larger public
schools.
A recent study by Lee and Bryk (1989) also provides useful information about
some characteristics of secondary schools that associate with a higher achievement
and offer a more equitable distribution of achievement among students from
diverse racial and social backgrounds. Using the large HS&B data, Lee and Bryk
examined the effects of organizational differences between Catholic and public
schools in terms of academic outcomes. For this analysis, the study employed a
Hierarchical Linear Modeling method. Lee and Bryk reported further evidence that
organizational differences between schools have a substantial impact on students’
achievement. In particular, academic achievement is strongly associated with the
academic organization of schools (i.e., course taking and academic emphasis) and
school social composition (i.e., teachers’ commitment, orderly environment, and
positive attitudes of students toward academics). For social distribution of
achievement, small school size, normative environment (i.e., school ethos and a
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sense of community), and less variation in course taking in mathematics are
important factors. Lee and Bryk also provide a possible explanation for the
difference in course taking patterns in Catholic and public high schools. In Catholic
schools, there is a strong commitment to core academic programs for all students,
regardless of their social and academic background. However, because of high
sensitivity of public schools to social requests, comprehensive high schools tend to
give more opportunities for students to select courses. And they also have more
diverse forms of student activities. Thus the public school is well described as a
“shopping mall” (Powell, Farrar, & Cohen, 1985).
A comprehensive study of the organizational effectiveness of public and private
schools was conducted by Bryk, Lee, and Holland (1993). Instead of seeking new
findings, this study was intended to synthesize the authors’ school effectiveness
research results regarding relative distinctive features of private schools
(especially, Catholic schools) over public schools over a decade. Bryk, Lee, and
Holland described Catholic school organization as communal in contrast to the
bureaucratic public schools. As reported in previous effectiveness research on
school organization, this study also confirms the general characteristics of effective
Catholic schools in terms of student and teacher outcomes. They include a
“delimited technical core” (i.e., academic emphasis on common core curriculum for
all students), communal organization (i.e., shared values, a common agenda, and
teachers’ collegiality and their extended role of caring for students), decentralized
governance, and an “inspirational” ideology (i.e., “Christian personalism” for
humaneness in day life and religious “subsidiarity” for individual dignity and
human respect). Although these characteristics may not be applicable to the public
schools, the authors also present some potential lessons. For example, these
include efforts in raising academic standards, promoting human engagement,
strengthening parent-school relations, and encouraging caring principal leadership
and teacher empowerment. Under the American public school system, magnet
schools may be close to the communal school organization (Metz, 1986; Rowan,
1990). In addition, issues consistent with Bryk, Lee, and Holland can be easily
found in recent studies on school restructuring (Lee & Smith, 1993, 1996, 2001;
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Lee, Smith, & Croninger, 1997). For example, one main issue in school
restructuring is the call for replacing bureaucratic structures with “organic” or
communal organizational structures. In this setting, teachers are viewed as
professionals with expanded roles in decisionmaking over school-wide issues.

III. Conceptual and Methodological Issues:

Their Relationships and the Connection of Them to the
Nature of Findings, Interpretations, and Conclusions
1. Input-Output Approach
Most school effects studies in the 1960s and 1970s were preoccupied with school
effectiveness as a series of input-output analyses. In this approach, school
processes are conceived as “black box” in that student learning as school
outcomes is affected by the available school resources (i.e., books in the library,
class size, various school expenditures, and teachers’ background and attitudes),
diverse background factors of students, family, and community, and student body
composition. In this sense, schools have an impact on the academic outcomes of
students only through those resources which flow to them (Heyns, 1986). This
approach, also well known as the framework of school production function, is
appropriately described as a “narrowly individualistic approach” by Bidwell and
Kasarda (1980): “The school appears as an array of stocks of resources for
schooling. Each of a school’s students, presumably, is equally free to draw on
these stocks as he works, more or less consistently and diligently, at his academic
tasks” (p. 405). Therefore, the main question addressed in production function
studies is to estimate how much each input variable (i.e., school resources,
background characteristics, and peer groups) can contribute to the output measure
(i.e., standardized academic achievement). As many researchers point out, in this
production function approach school processes and the structure and organization
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of the school and classroom are typically never considered (Averch et al., 1974;
Gamoran, Secada, & Marrett, 2000).
Conceptualizing school effects as the relationships between input and output
variables, the numerous empirical studies of school production function dominated
school effects research throughout the 1970s and they are still prominent in
current economic analyses of schools (Hanushek, 1986, 1989). These studies use
different level data to investigate the effects of school production function. For
example, some studies deal with the data of district level (Benson et al., 1965;
Bidwell & Kasarda, 1975; Cohn, 1968; Katzman, 1971; Kiesling, 1969, 1970;
Raymond, 1968); of school level (Boardman et al., 1974; Burkehead et al., 1967;
Cohn & Millman (1975); Hanushek, second study, 1972; Tuckman, 1971); of student
level (Hanushek, first study 1972; Mayeske et al., 1973a, 1973b); of mixed levels,
particularly school-level and student-level (Bowles, 1969, 1970; Bowles & Levin,
1968; Coleman et al., 1966; Goodman, 1959; Guthire et al., 1971; Murnane, 1975;
Levin, 1970; Mayeske et al., 1972, 1975; Michelson, 1970; Perl, 1973; Summers &
Wolfe, 1977; Wiley, 1976; Winkler, 1975; Wolf, 1977) (This list came from Glasman
& Biniaminov, 1981).
For the methodological consideration, it is worth noting that almost all studies
used some form of regression analyses (i.e., ordinary least squares, two-stage
least squares, and variance participating procedures) (Averch et al., 1974). In those
days, the statistical methods of regression analysis were the only techniques which
allowed the researchers to estimate the questions addressed in the production
function studies. When the researchers employed regression procedures, the
production function studies were intended basically to examine the unit
contribution of any input variables to student outcomes (i.e., the estimation of
coefficients values). In other words, as the methods imply, it can be possible to
predict the optimal points at which school resources, background factors, or peer
groups may affect (i.e., increase or decrease) the variation in the achievement of
students if we can empirically estimate the coefficients of each input variable
(Hanushek, 1986; Monk, 1992; Sorensen & Morgan, 2000). In addition, the studies
of school production function tend to assume that the unique contribution of any
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input to output is approximately the same for all students, or any particular
groups of students (i.e., Blacks, or others) (Murnane, 1981).
In terms of conceptualizing and measuring school effects, the Coleman Report is
the landmark study. While several weaknesses were pointed out, it made several
unique contributions to the research examining school effects. In this report, the
authors provided a new way to measure equal opportunity by examining the
differences in the observed outcomes of students (i.e., standardized test scores)
between schools. That is, the effectiveness of equal opportunity is measured by
the variabilities of student achievement among schools (Heckman & Neal, 1996).
This concept of school effects as observed outcomes has had profound impacts on
subsequent studies done in order to explore how schools affect students in terms
of academic outcomes. On the basis of this conceptualization of school effects (i.e.,
“effective equality of opportunity”), the Coleman Report shows highly controversial
results in that schools characteristics and resources may not exert more powerful
influence on student outcomes than family background and other student factors.
As the input-output studies were generally adopted, results were found by
multiple regression analyses, especially the variance partitioning procedure that
assesses the increment of the proportions of variance in the dependent variable
uniquely explained by an independent variable while controlling for the variance
explained in common with the other independent variables (Hanushek, 1972;
Hanushek & Kain, 1972).
The concepts and methodology used in the Coleman Report received immediate
serious challenges from the academic community, especially from sociologists and
economists. While most criticisms have been raised about the methodological
issues of the quality of the data, data aggregation, and variance-partitioning
procedure, there were also some conceptual issues that may not be separated from
the methodological concerns. For sociologists, the findings in the Coleman Report
may be “neither surprising nor unsettling to other sociologists, namely that family
background and peers have a large effect on children, whereas teachers and
physical surroundings have small effects” (Jencks, 1972, p. 106 in note 1). This is
why most sociologists address only the methodological problems in the report. But,
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economists have different concepts of school effects. They are more used to
conceiving of schools in the input and output model. In other words, for
economists, schools make different productions (i.e., academic achievement) that
depend on how resources are distributed. In this context, these production function
studies by educational economists aim to estimate “the best mix of labor
(teachers), capital (school resources), and technology (curriculum and facilities) to
produce achievement by students” (Heyns, 1986, p. 313). Because of these
assumptions of production function, economists provide different forms of
conceptions and methodology in order to assess school effects. They are clearly
shown by Hanushek (1972), Hanushek and Kain (1972), and Murnane (1975).
Despite the use of alternative methodological techniques, the overall reanalyses
of the Coleman Report do not show consistent findings that lead to refute the
important impact of family background on student outcomes (Good & Brophy,
1986), mainly because an inappropriate unit of analysis and data aggregation
significantly inflate the estimated effects of student background on academic
achievement and substantially decrease the likelihood of identifying the
characteristics and practices of teacher, class, or school that are effective (Bryk &
Raudenbush, 1992; Burstein, 1980; Kennedy & Mandeville, 2000; Kreft & de Leeuw,
1998). The methodological problems are also heavily influenced by the
conceptualization of the production function approach to school effects that is
focused on the relationship between inputs and outputs without considering the
school processes, or schooling (Barr & Dreeben, 1983; Bidwell & Kasarda, 1980).
While Jencks (1972) and Jencks et al. (1972) implicitly show a possibility of
pursuing the internal school process, he did not explore this point (see the earlier
quotation). These general problems of input-output approach are nicely illustrated
by Averch et al. (1974) after comprehensively reviewing early school effects
research:
these results [of early school effects studies] should not be interpreted as
indicting that school resources do not affect student outcomes. We can only
observe that these studies have failed to show that school resources do affect
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student outcomes. The difference between these two points is a reflection of
the problems encountered in doing research in the input-output approach.
There are many fundamental difficulties in this research approach, any one of
which could have led to the inconclusive results cited above. And, of course,
there is no way to determine whether the absence of results stems from the
absence of an underlying relationship between school resources and student
outcomes or from a research method that could not find results even if they
were actually there. (p. 54)
However, when input-output studies explored the relationship between resources
and students’ outcomes at the individual level, there was quite substantial evidence
of school effects. In other words, this empirical research clearly supports the
conventional belief that schools do matter in affecting the academic outcomes. This
perspective is manifest in four studies by Hanushek (1972), Murnane (1975),
Summers and Wolfe (1977), and Heyns (1978). With the new methodological
advances, these studies allow researchers to be more sensitive to the relationship
between school resources and the quality of education. For example, they use the
individual student as the unit of observation, the progress of students over time,
instead of achievement level as the measure of effectiveness, and a broader and
more sophisticated definitions of school resources and their distribution to each
student. As Burstein (1980) comments, these methodological features may help
these studies to be more likely to show accurate estimates of the school factors
affecting individual student achievement. These new input and output studies
provide compelling evidence that the characteristics and behaviors of teachers and
peer students are primarily related to the academic achievement of students
(Murnane, 1981). They also showed that the amount of time a student spent
learning produced significant differences in achievement. The evidence of school
effects certainly helps the researchers to continue to explore what makes schools
more effective as a worthwhile quest.

2. Effective Schools Research
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One of the most promising and popular trends of examining school effectiveness
has been “effective schools” research. While the definition of an effective school
may be different for different persons, effective schools research has a tremendous
impact on the search for school effectiveness. In particular, at the practical level,
school improvement programs have been widespread (for example, see Good &
Brophy, 1986; Rosenholtz, 1985; Stedman, 1985). In other words, this research trend
revived optimism among educators and the public that there are crucial
characteristics of school organization that may significantly affect the academic
achievement of students. Conceptually and methodologically, the research on
effective schools is substantively different from the previous input-output studies.
Unlike the emphasis on school resources in the input-output approach, effective
schools studies concentrate on the school processes that can account for the
variation in student achievement among schools (Good & Brophy, 1986; Teddlie,
Reynolds, & Sammons, 2000). In this sense, the supporters of effective schools
research assume that some particular schools are more effective than others in
encouraging standardized academic achievement of basic skills. These aspects of
school processes are neglected or peripheral to the main concerns of the previous
input-output oriented school effects studies. Because of this conceptualization of
school effects, effective schools research first attempts to identify some unusually
effective schools and then examine the characteristics or factors of effective
schools that cause substantial improvement in student performance.
As described above, the conceptualization of the effectiveness of school
processes shaped the use of particular methodologies by the researchers to enable
them to distinguish effective schools from others and to identify effective school
characteristics. With the exception of Coleman, Hoffer, and Kilgore (1982), most of
these “outlier” school studies focus only on elementary schools with relatively
small sample size (Purkey & Smith, 1983).
First of all, in order to identify the most effective schools, regression analyses
are typically employed with the control for student socioeconomic backgrounds.
Through the regression equation, the positive or negative residual scores are
estimated by the substraction of the “expected” mean of school achievement scores
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from the actual school achievement scores (Gamoran, 1992; Gamoran, Secada, &
Marrett, 2000; Purkey & Smith, 1983). Based on positive or negative residuals,
schools are classified as effective or ineffective. In addition, correlational analyses
are also used to explore the characteristics of school organizations and cultures
that are attributable to the relatively high academic achievement. These research
designs lead to serious methodological shortcomings in effective schools research.
They may be discussed in detail in a later section.
Despite slight differences and serious methodological limitations, effective schools
research generally shows remarkably consistent findings from study to study. The
researchers in the effective schools studies tend to deduce three, five, six, or ten
important school factors for enhancing standardized academic achievement of
students (Purkey & Smith, 1983). As a spokesperson and enthusiastic supporter of
effective schools research, Edmonds (1979) provides some “exemplary” school
characteristics that include strong principal leadership, high expectations for
student achievement, emphasis on basic skills, orderly environment, and frequent
and systematic evaluation of students. As the subsequent comprehensive reviews
by Purkey and Smith (1983), Good and Brophy (1986), and Stedman (1985)
illustrate, the studies on effective schools consistently report the following
characteristics of effective schools: (1) a school culture or climate (i.e., collegial
relationships, sense of community, clear goals, and orderly environment) conducive
to student learning; (2) strong instructional leadership by the principal; (3) an
academic emphasis on basic skills; (4) high expectations of teachers for all
students to achieve; (5) a frequent and systemic monitoring and evaluation of
students’ performance; and finally (6) parental involvement and support (but, this
has some mixed evidence). As shown above, these findings certainly respond to
how effective schools researchers conceptualize school effects or effectiveness of
school processes and which methodological considerations are used.
However, it is important to note that this evidence in effective schools research
does not contradict what input-output school effects research found over the
previous decades. As the highly critical and skeptical reviewers of effective
schools research, Purkey and Smith (1983) argue, the effective schools studies “do
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not refute the general findings that easily measurable differences among schools
(class size variation from 20 to 30 pupils, existing differences in teacher preservice
training, teacher experience and salaries, number of books in the library, etc.) have
little consistent relationship to student achievement” (p.428). They simply
concentrate on other process variables. In addition, the studies “do not find that
there are overall large differences in achievement among existing schools” (p. 428).
For example, the least effective schools under the bottom 20 percent can improve
academic achievement up to the level of the top 20 percent effective schools as
Jencks et al. (1972, pp. 123-124) estimated the academic improvement for average
grade 6 students by approximately two-thirds of a standard deviation, or one full
year of grade-level achievement (Purkey & Smith, 1983). This is the consistent
estimate made by previous input-output research, even by the Coleman Report
(Heyns, 1986). Nevertheless, conceptually, the research on effective schools
demonstrates the crucial importance of school processes and evokes the need of
the sophisticated methodological analyses to explore the school processes in detail
(Lee, Bryk, & Smith, 1993).

3. School Organizational Effects Research
Much previous empirical school effects research addresses the fundamental
methodological difficulties in examining how schools affect students’ learning
(Hanushek, 1972), in particular, the problems stemming from the hierarchical
nature of education in that individual learning occurs in classrooms nested or
located within schools, within districts, and so on (Bryk & Raudenbush, 1992;
Goldstein, 1995; Kreft & de Leeuw, 1998; Snijders & Bosker, 1999).
This hierarchical educational structure results typically in generating multilevel
data. Conceptually, many researchers not only conceive learning as a microlevel
process involving classroom instructions, but also presume that macrolevel
resource distributions affect students. That is, “intensive and extensive
examinations of group process in education are necessary to explain the complex
influences of group settings on individual behavior, of for that matter, the effects
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of higher level organizational units (e.g., districts) on their lower level subgroups
(e.g., schools)” (Burstein, 1980, p. 159). This awareness of the problems reflects
the frequent discussions about which units of analysis may be more appropriate in
estimating school effects. For example, as many scholars (Bryk & Raudenbush,
1992; Burstein, 1980; Kennedy & Mandeville, 2000) indicate, most school effects
research makes cross-level inferences (e.g., using school-level data to make
inferences about individual student achievement) that are more susceptible to
aggregation bias. This is warned against clearly by Cronbach (1976):
The majority of studies of educational effects whether classroom experiments,
or evaluations of programs, or surveys have collected and analyzed data in
ways that conceal more than they reveal. The established methods have
generated false conclusions in many studies. (Italics are added, cited in
Burstein, 1980, p. 159)
Cronbach is not the only educational researcher who addressees the issues of
the multilevel analysis. In educational research, it is not difficult to find examples
dealing with methodological issues and problems in the analysis of multilevel:
cross-level inference or aggregation bias (Aitkin & Longford, 1986; Burstein, 1980);
units of analysis (Hanney, 1974, 1977); contextual analysis (Lazarsfeld & Menzel,
1961) (This list came from Burstein, 1980).
These methodological difficulties are also closely related to the conceptualization
of school effects. In early input-output research, it is obvious that most
researchers conceive school effects as a single level effect (i.e, typically
school-level effect) (Bidwell & Kasarda, 1980). When the main concern is how
school factors affect the achievement of students, a single-level analysis for
inferring other levels is “unwise and risky” (Burstein, 1980). Because of the nature
of educational structures as hierarchical “nested layers,” each level (e.g., students,
classrooms, schools, and states) is inherently interwinded and the effects are
undoubtedly interactive across levels (Barr & Dreeben, 1983). Therefore, the
input-output school effects studies that usually deal with schools, districts, or
nations as units of analysis may yield biased estimates of student-level effects.
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However, some studies (Hanushek, 1972; Murnane, 1975; Summers & Wolfe, 1977)
are more successful in accurately assessing the effects of schools on students than
others, because they use students’ unit of analysis with longitudinal data and
analyze matched data of students and teachers or others. Unfortunately, these
studies are not without the problems of biased estimates (Burstein, 1980).
Stimulated by these problems, the reconceptualization attempts of school effects
have been made by various researchers (Barr & Dreeben, 1983; Bidwell &
Karsarda, 1980; Lee & Bryk, 1989). This reconceptualization concentrates
extensively on the two major characteristics of how students learn and how
schools operate. First, the student’s learning occurs over time. This implies
learning is a process that basically requires measurement in a longitudinal manner
(Bryk & Raudenbush, 1992; Kennedy & Mandeville, 2000). Second, school effects
(e.g., academic achievement) are multilevel processes occurring at different levels
of school organization (Barr & Dreeben, 1983; Kreft & de Leeuw, 1998; Snijders &
Bosker, 1999). In schools as nested organizations, actors at any one level influence
the activities of others at the next, or lower level. In other words, the educational
experiences of individual students are affected by school organizational contexts
(Lee, Bryk, & Smith, 1993). For example, academic achievement is closely related
to how limited school organizational factors (e.g., people, culture, time, and
materials) are perceived and used by teachers for classroom instruction
(Raudenbush & Bryk, 1986).
Coupled with this reconceptualization, the most impressive feature in school
organizational effects research is that new methodological developments of
hierarchical linear models allow the researchers to investigate the multilevel
phenomena of school organizational effects (Bryk & Raudenbush, 1992). As many
researchers have stated, in particular, these methodologies are able to estimate the
interactive or multilevel influences of school organizational factors on the outcomes
of within-schools (e.g., students’ achievement) (for example, see Lee & Bryk,
1989). The usefulness of multilevel methods for school effects studies is well
summarized by Draper (1995):
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Multilevel models have unquestioned usefulness in the social sciences,
particularly in education, for at least two good reasons. First, such models
permit the direct framing of theories about the effects of structural change at
each of a variety of levels in the educational hierarchy, and second, HMs
[Hierarchical Models] at last offer the promise of routine and accurate
adjustments to the standard uncertainly assessments based on simple random
sampling, when the data are gathered in a hierarchical fashion in the
presence of large intracluster correlations. (p. 139)
The school organizational effects research may be divided into two categories
according to whether or not they use traditional or new hierarchical methods, even
though both are primarily concerned about the effectiveness of school
organizational characteristics. The studies by Barr and Dreeben (1983), Coleman
and Hoffer (1987), and Chubb and Moe (1990) acknowledge the importance of
internal school processes in terms of organizational factors. But, they employed the
traditional statistical analysis methods (e.g., correlations, ANOVA, or regression
analyses), even though Barr and Dreeben stated explicitly the importance of the
multilevel processes of school effects. In contrast, most studies in the late 1980s,
based on the comparisons of school organizational characteristics between public
and private schools, can generate more accurate results for school organizational
effects, because conceptualization and methodology adequately fit together. For
example, the newly developed multilevel analytic techniques (e.g., HLM, VARCL,
MLwiN, Genmod, and MIXREG) allow researchers to examine the multilevel
processes of school effectiveness drawn from the multilevel data (de Leeuw &
Kreft, 2001; Kreft, de Leeuw, & Kim, 1990; Kreft, de Leeuw, & van der Leeden,
1994).
However, two school organizational effects studies (e.g, Coleman & Hoffer, 1987
and Chubb & Moe, 1990) provide the common findings across studies: school
organizational characteristics (e.g., school culture, attitudes of teachers and
students, and academic emphasis) influence significantly the ways in which
teachers and students perform in classrooms. The “most carefully framed”
(Bossert, 1988, p. 349) analysis of multilevel processes by Barr and Dreeben (1983)
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shows that the assignments of students and teachers to classrooms as the
organizational unit of analysis exert a strong effect on students’ learning. This
provides clearly a newly promising perspective for examining school organizational
effects that deals with the interdependencies among different structural levels in
education.
Spurred by the influential study of Coleman, Hoffer, and Kilgore (1982) and by
subsequent discussions and reanalyses of the HS&B, most school organizational
effects studies focus on finding an adequate explanation for “private school effects”
in terms of academic achievement (Bryk, Lee, & Holland, 1993). They usually
report the organizational distinctiveness of private schools that encourage the
performance of students. In a reanalysis by Coleman and Hoffer (1987), the
authors claim that the higher achievement and equitable distribution of students’
performance in the private sector may be due to the “functional” community
around the schools. For example, the shared values and consensus among the
school community members (e.g., teachers, students, principals, and parents) as the
elements of a functional community provide a supportive and caring climate for
enhancing the performance of students. Criticizing the bureaucratic structure of
public schools, Chubb and Moe (1990) also offer similar results of organizational
effectiveness in the private sector. However, as I pointed out earlier, these studies
may produce misleading results because of invalid cross-level inference from
sector to school or school to student.
These problems are noticeably resolved by the new statistical multilevel analysis
programs (Bryk & Raudenbush, 1992; Goldstein, 1987, 1995). Employing these new
techniques, the second stage of organizational effectiveness studies begins to offer
more accurate explanations of school effectiveness. In general, the researchers
report the school climate or community effects on academic achievement of
students. As Bryk and Driscoll (1988), Lee and Bryk (1989), Rowan, Raudenbush,
and Kang (1991), and Bryk, Lee, and Holland (1993) state, private and Catholic
schools commonly have the community as one of the school organizational
characteristics that consists of shared values and goals, caring attitudes of
teachers for students, and academic commitment. Probably, these characteristics
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come from the religious elements of the private schools and the small school size
as Bryk, Lee, and Holland (1993) describe “Christian personalism.” Because these
features are confirmed by many substantive studies, the forms of the effective
school organization are named “communal or communitarian school organizations”
in contrast to the ineffective bureaucratic school organizations.
In general, it is apparent that these findings, interpretations, and conclusions are
heavily drawn from the way in which school organizational effects are conceived
and modeled.

IV. Assessing the Strengths and Weaknesses of
the Three Approaches
1. Input-Output Approach
Strengths. (1) Conceptual advances of school effects. In particular, the Coleman

Report fundamentally shifts the previous concepts of school effects. The authors
conceive equal opportunity as no differences in observed outcomes. In other words,
effective equal opportunity means less variation between schools in terms of
students’ achievement (Heckman & Neal, 1996; Sorensen & Morgan, 2000). As
Heyns (1986) described, this is a “radical” idea in assessing school effects. Based
on this framework, many school effects studies attempt to explain school effects
by examining the outcomes.
(2) Fairly consistent findings. While there are various conceptual and
methodological differences from study to study in input-output research, there is
some consensus about the specific findings. First, family background powerfully
accounts for the achievement differences between students (Coleman et al., 1966).
Second, there is clear evidence that different characteristics of schools and
teachers influence the academic outcomes of students. Especially, the attitude and
skill of teachers may well explain the variations in achievement (Hanushek, 1972;
Murnane, 1975).
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Schools matter in some ways. As the general findings demonstrate, while
the variation in achievement is undoubtedly mostly attributable to a student’s
individual family background, there are also some indications that schools do
matter. If we use a carefully designed methodology, school effects may be
increased to some extent (Averch et al., 1974; Burstein, 1980). This is supported
by Hanushek (1972), Murnane (1975), Summer and Wolfe (1977). In addition,
Heyns (1978) shows important results in that there are significant learning gaps
between students who are in summer programs and those who are not. These
results also indicate the importance of schools.
Weaknesses. (1) Conceptual limitation and its mismatch with methodology. As
mentioned in previous sections, input-output school effects studies concentrate on
how school resources as inputs affect the outcomes of student achievement as
outputs. This approach presumes schools are black boxes in that the resources
(e.g., dollars, teacher abilities, and student abilities) are equally available for all
students and they influence student achievement. The internal school processes are
neglected in their major research questions. In particular, the input-output studies
examine the extent to which particular resources (i.e., teacher characteristics and
student body composition) are used in schools. This is what Bidwell and Kasarda
(1980) call the distinctions between school and schooling effects.
(2) Data problems and measurement issues. The most serious problems in
production function studies are rooted in the sorts of data used in this empirical
research (Sorensen, 1996; Sorensen & Morgan, 2000). In particular, the Coleman
Report has been criticized on the following three aspects: data representation, the
validity of measures, and the use of snap-shot or cross-sectional data. Originally,
the data used in the Coleman Report was intended to represent all public school
students, but there were a lot of nonresponses and incomplete data. As Bowles
and Levin (1968) and Jencks et al. (1972) demonstrate, the data underrepresent
particular subgroups of students (e.g., nonwhite and lower socioeconomic status
urban students). Second, the validity of many input measures is challenged. For
example, the parents’ education was used as a proxy for the socioeconomic status
of the family, instead of the traditional construction of education, occupation, and
(3)
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income. These proxy variables lead to inadequate estimation of the important input
variables. They also produce biased estimates. For example, they inflate the
magnitude of variance in achievement attributed to family background. Finally, the
Coleman Report used cross-sectional data. Therefore, the students’ prior
achievement were not considered in their analyses. As Hanushek and Kain (1972)
demonstrate, the learning of students is a product over time. These problems
make the findings in the report problematic. Although some studies use
longitudinal and matched samples, the data and measurement problems still remain
to some degree because most educational research is based on quasi-experimental
design rather than true experiments (Averch et al., 1974).
(3) Data aggregation and the total variance explained (R 2). One of the common
methodological problems in input-output studies is related to the data aggregation
used to assess the effects of school resources on achievement (Bidwell & Kasarda,
1980; Hanushek, 1972). For example, typical school-level variables (e.g., per pupil
expenditures and average school achievement) are constructed from some other
level data, especially student-level data. These variables tend to yield biased
estimates of true school effects because true effects are averaged out and may not
be adequately estimated. Bidwell and Kasarsa (1980) show that the influence of
family background on achievement is substantially inflated when aggregated data
are used. These single level analysis problems are indicated by many researchers
(Burstein, 1980). Aware of these problems, some later input-output studies used
matched data focusing on the student as the unit of analysis as many researchers
recommended. These studies are more likely to produce accurate estimates of
school effects, but these designs may not fully resolve the aggregation problems
(Burstein, 1980; Hanushek, Rivkin, & Taylor, 1995).
In typical school effects studies, increments in proportion of variation explained
are used as the criteria for selecting important independent variables. But, as
Bowles and Levin (1968) show, the school input variables are generally
intercorrelated to each other. This multicollinearity problem leads to the incorrect
selection of input variables. For example, in most production function studies,
variation associated with family background variables was estimated before
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estimating the incremental variation for school variables. This tends to increase
the influence of family background factors on achievement (Burstein, 1980;
Hanushek, 1986; Hanushek & Kain, 1972). The criteria of increments in the
proportion of variance in input-out studies are more susceptible to aggregation
bias (Burstein, 1980).
(4) Inconsistent findings. There are some disagreements about the findings in
input-output research. In particular, the influences of peer composition and
expenditure on students’ achievement remain unclear. The debate over the
importance of student body composition is basically initiated by one of the findings
in the Coleman Report: a pupil’s achievement is strongly related to the educational
backgrounds and aspirations of the other students in the school. But, this result is
seriously challenged by Bowles and Levin (1968). They claim that the individual
backgrounds of students (e.g., high aspiration) and school community background
(e.g., majority middle-class community) cause the students to perform better,
instead of the peer group influences. Recently, there has arisen the debate about
whether or not money makes a difference in school performance. As Hanushek
(1986) and Hanushek, Rivkin, and Taylor (1995) point out, the dominant view in
production function literature is that schools are economically inefficient. Therefore,
the variations in school expenditure are not systemically related to variations in
the achievement of students. But, recently, Hedges, Laine, and Greenwald (1994)
claim that there are positive relations between resources (e.g., money) and school
outcomes. This result leads to the debate between the two authors appearing in
Educational Researcher (Vol. 23, No. 3 and 4, 1995).

2. Effective Schools Research
Strengths.

Conceptual change from input-output to process. In effective
schools research, the main concern is not the input-output relationship, but the
process-output connections. Assuming that some relatively effective schools exist
in terms of students’ outcomes, the researchers shift their focus toward
investigating the school process characteristics that seem to affect students. In
(1)
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other words, the focus returns to the conventional wisdom that schools can make
a difference, instead of the pessimistic view, “schools do not make a difference”
supported by input-output studies. This reflects the conceptual advance in
examining school effects and has had profound impacts on the research trends of
school effects, especially the next school organizational effects research. The
effective schools research concentrates on three questions: “(1) how schools and
school districts are structured and make decisions; (2) the process of change in
schools and school districts; and (3) how classrooms and schools can be changed
to increase the time spent on productive instruction” (Purkey & Smith, 1983, p.
428).
(2) Remarkably consistent findings. The strongest aspects of effective schools
research are the striking consistent findings (Good & Brophy, 1986; Heyns, 1986;
Purkey & Smith, 1983; Teddlie, Reynolds, Sammons, 2000). Although there were
serious criticisms of the methodological limitations, several key results are
overlapped and confirmed by the conclusions across the studies. The
characteristics of effective schools include the following elements: school climate;
instructional leadership by the principal; consistent monitoring of instruction; and
school-wide emphasis on high performance (Purkey & Smith, 1983).
(3) Significant impacts on school activities. While there is no substantive
evidence about how well the effective schools characteristics are implemented and
how they affect student learning, many state departments of education, school
districts, schools, and principals enthusiastically accept the major findings and try
to implement them in order to improve their schools (Good & Brophy, 1986;
Gamoran, Secada, & Marrett, 2000). For example, many school improvement
programs were adopted in Milwaukee, New York, and in other places (Good &
Brophy, 1986). Probably, there are several reasons for the widespread
implementations. First, the findings are consistent with what most people believe.
School can improve and make differences in students. Second, social concerns
about accountability, high standards, and basic skill emphasis help effective schools
research to broaden the influences. Third, the strong leadership may meet the
interest of principals or other staff. Finally, the growing standardized test results
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stimulate the improvement program implementations (see Heyns, 1986, pp.
377-379).
(4) Hope for the improvement of public schools. These studies also provide hope
for those who are dissatisfied with the results of previous compensatory education
and Head Start programs (Lee, Bryk, & Smith, 1993). The general aspects of
effective schools (e.g., high or effective school goals, well designed classroom
instructional objectives, and strong instructional leadership by principals) show the
image of the tightly coupled organization. It obviously contrasts with the
characterization of schools as “loosely coupled organizations” illustrated by Bidwell
(1965) and Meyer and Rowan (1983). They show that there are rare school goal
consensus, weak instructional technologies, disconnected roles of teachers and
principals, and no systematic evaluation of school performance. Unlike these
pessimistic or negative features of schools, effective schools have some form of
bureaucratic organization that may lead to improvement in the performance of
students.
Weaknesses. (1) Narrow sample sizes and elementary school selection bias.
Effective schools research has initial and serious research design problems (Purkey
& Smith, 1983; Teddlie, Reynolds, & Sammmons, 2000). They include the lack of
representativeness of the samples and the use of cross-sectional data. The small
sample sizes may bias the comparisons between effective and ineffective schools.
This also increases the doubt of applying the findings from effective schools
studies to other schools. Especially, having the data confined exclusively to
elementary schools make the problem more serious and problematic because
several studies show that there are substantial differences between elementary and
secondary schools in terms of size, goal structure, student characteristics,
departmental structure, faculty characteristics, and curricular delivery systems.
(2) Measurement problems in outcomes. Most studies of effective schools
primarily used standardized academic achievement in reading and mathematics to
assess the effectiveness of schools. This causes several problems. As many
measurement specialists argue, standardized tests may not be valid and reliable
measures of school instructional effectiveness (Murphy, Hallinger, & Mesa, 1985).
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For better measure of school effectiveness, the instructional performance of an
entire school is suggested (Rowan, Bossart, & Dwyer, 1983). In addition, many
reviewers argue that aggregated school level achievement data may mislead the
effects of schooling for particular subgroups of students (Good & Brophy, 1986;
Purkey & Smith, 1983). For example, it is unclear how to effectively enhance the
learning of specific subgroups, when the studies claim that effective schools seem
to be “equally” effective with different groups (Purkey & Smith, 1983; Rutter et
al., 1979). Also, when there are total school effects (i.e., average achievement), we
can name the school as effective even if one specific subgroup is not successful in
achievement (Good & Brophy, 1986).
(3) Inappropriate selection of effective schools. While Klitgaard and Hall (1973)
offer a careful residual analysis, typical effective schools studies suffer from
methodological problems in identifying effective schools (Purkey & Smith, 1983).
For example, in order to identify the most effective schools, regression analyses
are typically employed with the control for student socioeconomic backgrounds.
The way in which the regression equation is used is seriously flawed because the
positive or negative residual scores may be incorrectly or imperfectly estimated
through regression equations by the substraction of the “expected” mean of school
achievement scores from the actual school achievement scores (Gamoran, 1992;
Purkey & Smith, 1983). This is why the classification of effective or ineffective
schools based on positive or negative residuals may be weak or inappropriate.
(4) Unclear causal inference. In most effective schools studies, the correlational
analyses are used to explore the characteristics of school organizations and
cultures that are attributable to the relatively high academic achievement. But, the
correlation does not mean that one causes the other. It simply says that there are
some associations between variables. This creates serious doubts about conceiving
some variables as causes of student achievement. On this issue, Rowan, Bossart,
and Dwyer (1983) clearly point out that the relationship between strong
instructional leadership of principals and student achievement may not be
interpreted as that effective principals can cause improvement in students’
achievement through instructional leadership. For casual inferences, traditional path
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analysis needs to be employed.
(5) Stability of effects. Many reviewers of effective schools research doubt the
stability of school effects on student achievement over the years. In America, the
performance of each school football team seems to positively associate with the
overall achievement of students (Good & Brophy, 1986). Using California
Assessment Program data, Rowan and Denk (1982) show that only about 10% of
schools among the sample are consistently effective or ineffective. They also show
that there is a fifty percent chance for selected effective schools to be considered
effective the following year. While there are some studies reporting the stability of
school effectiveness (Rutter et al., 1979), the stability problems obviously limit the
applicabilities of effective school characteristics to other schools.
(6) Premature applications or implementations of the findings. A number of
researchers have cautioned about the premature application of the findings in
effective schools literature. The concerns are more related to the possibility of
implementing the effective school characteristics. The general findings from the
effective schools studies describe the images of tightly coupled school organization.
While strong aspects of this research tradition, these are also criticized by many
policy analysts and organizational analysts. As the previous educational reforms
indicate, top-down approaches based on tightly coupled school organizations are
not always successfully implemented (Fuhrman, Elmore, & Massell, 1993), mainly
because there are some features of school organization that lead to a weak
connection between upper administrative levels and lower classrooms (Meyer &
Rowan, 1983). These distinctive aspects of school organization seriously constrain
the application or implementation of the findings.

3. School Organizational Effects Research
Strengths. (1) Reconceptualization of school effects as multilevel processes. As

Bidwell and Kasarda (1980) claim, school effects need to be considered as
multilevel processes, because students are nested in classrooms where the actual
learning happens; classrooms are also nested in schools; and so forth. This nature
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of educational structure is well noted by researchers conducting school
organizational effects studies. Influenced by effective schools research, the
literature of school organizational effects attempts to explain the interdependence of
organizational processes and to assess the influences on teachers and students. In
other words, they examine the complex influences of each organizational level on
the individual behaviors of teachers and students.
(2) Methodological and technical advances. New development in methodology for
analyzing multilevel data resolves the dilemma between conceptualization and
methodology (Bryk & Raudenbush, 1992; Goldstein, 1995; Kreft & de Leeuw, 1998;
Raudenbush & Bryk, 1986; Snijders & Bosker, 1999). Even though several
researchers were aware of the multilevel processes of school effects, they were
forced to use single level methods because there were no multilevel tools available
until recently. The statistical programs of HLM, VARCL, MLwiN, and Genmod
enable researchers to adequately examine school organizational effects from
multilevel data (Kreft, de Leeuw, & Kim, 1990; Kreft, de Leeuw, & van der
Leeden, 1994).
(3) The importance of school organizational characteristics. Most common
findings in school organizational effects research are related to some form of
organizational characteristic of schools (Newmann, Rutter, & Smith, 1989). These
factors also significantly affect how teachers and students are doing in schools.
For example, the studies by Coleman and Hoffer (1987), Chubb and Moe (1990),
Bryk and Lee (1989), and others consistently show that the school community or
climate encourages the academic achievement of students. Based on the
comparisons between private and public schools, the communal, organic, or
communitarian school organizations consist of shared values and goals, common
agendas, academic emphasis for all students, and positive and collaborative
attitudes of teachers (Bryk, Lee, & Holland, 1993; Lee & Smith, 2001). While the
applicabilities of these findings to the public schools remain unclear, it is obvious
that they are important characteristics of schools to enhance the learning of
students and to make teachers more accountable.
Weaknesses. (1) The availability of adequate data. As mentioned earlier, all
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forms of school effects research confront data problems related to measurement
issues. The studies of school organizational effects may not be exceptional in this
matter. Although most of these studies use some form of longitudinal data, the
problems still remain. For example, as Lee and Bryk (1989) show, the typical
variables of school organizations need to be constructed in some statistical ways
because it is hard to find the correctly matched variables in the data sets. This
problem is well addressed in Lee and Bryk who criticize the construction of
organizational variables (i.e., school organization index) in Chubb and Moe (1990)’s
study. The other problem is related to the lack of information. In other words, it
is hard to know whether or not the estimated effects of some school
organizational variables represent the real effects of the variables. For example,
Lee and Smith (1995) indicate that they could not tell whether or not the
estimated effects of school restructuring as organizational variables reflect the
recent innovative practices in schools.
(2) Critical methodological issues: Assumptions, model specification, and others.
Recently, there have been serious discussions about the usefulness of multilevel
analyses including those of several prominent multilevel methodologists. In the part
below, I will concentrate on the general issues in multilevel methods and their use.
Like other statistical models, hierarchical or multilevel models are based on
several assumptions: normal distributions of errors with equal variances and linear
relationships. If these assumptions are violated, the estimation procedure may be
biased. In addition, school organizational effects models using hierarchical methods
are sensitive to large standard errors of the estimates, to omitted variables, and to
the transformations of existing variables (Goldstein, 1987, 1995). For these reasons,
the estimates may be biased. Even though new algorithms are used to produce
more correct estimates, the problems still remain. The multilevel methods also
produce very complex results that may lead to interpretive confusion and wrong
conclusions (Draper, 1995). For example, whether random or fixed models are used,
whether centering is used or whether two, three or more levels are specified
produce different outputs. Moreover, some scholars doubt the predictability of
multilevel models for observable reality (Draper, 1995). Despite the several
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problems above, researchers seem to agree that multilevel methods have relative
advantages over traditional regression models (Kreft &Yoon, 1994). Maybe, the
issues of multilevel methods are now in the stage where “disaffection [of
multilevel methods] begins to set in” (Mason, 1995, p. 221).

V. Conclusion
Overall, I would argue that there are clear connections between the way in
which school effects are conceptualized and the way in which researchers model
school effects data. While it appears clear that the issues on school effects are
closely related to the conceptualization, they are tied to methodological aspects as
well.
The three approaches identified in this study have different conceptual and
methodological characteristics. In input-output studies, researchers typically
conceive schools as black boxes in that the outcomes of schools depend on what
resources are available. In this sense, the main concern is how school resources
are allocated in an efficient way. By contrast, effective schools research
concentrates on internal processes and their relationship with outcomes.
Conceptually, this is quite different from production function studies. While in
input-output studies, most researchers are concerned about expenditure per pupil
and other resources, effective schools research typically presents some
characteristics of effective schools that seem to contribute to increased student
academic achievement. One of the important points in effective schools studies is
the focus on school culture or climate. In effective schools research, the positive
school culture emphasizing academic learning is one of the critical factors to
increase standardized achievement tests. Finally, recent school organizational
studies have distinctive aspects in both conceptualization and methodology.
Because of the nature of education as multilevel or nested processes, previous
studies have serious problems in building statistical models. They are more used
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to do single level analyses in order to do cross-level inference. But, the recent
development of new statistical tools for analyzing multilevel data enables
researchers more accurately to estimate school effects. This description of the
three research trends correctly reflects the conceptual and methodological change
in quantitative school effects research. In addition, the nature of findings,
interpretations, and conclusions are also well understood in this context.
While school organizational effects studies as the last research trend in school
effects have relatively advantages over previous approaches in terms of
conceptualization and methodology, there are still some unresolved technical
problems. However, I think school organizational effects research provides the
better way of understanding school effects as I mentioned above.
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