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EDITORIAL INTRODUCTION
A Theory Renaissance?

To the scientist, a number of current trends in 
the language used by education organizations 
are troublesome. Examples include the wide-
spread use of the terms “best practice,” “data-
driven decision-making,” and “outcome-based 
accountability.” These terms are in some ways 
inimical to theory because they either implic-
itly establish practice as “settled” or suggest 
that the meaning of performance data is self-
evident. In contrast, an understanding of these 
phenomena consistent with conventional sci-
ence promotes understanding how things work 
as a basis for achieving organizational effec-
tiveness. Thus, a scientific view fosters skepti-
cism about settled best practice in favor of 
approaches to inquiry and practice steeped in 
understanding and consideration of variable 
contingencies. Likewise, for science, theory is 
a sine qua non when it comes to making mean-
ing of performance data, eschewing the temp-
tation to indulge in naked empiricism. The 
founding editors of this journal considered 
what remedies might provide a productive 
course correction for our field, wondering if 
the time might be ripe to embrace once more 
the power, adaptability, and incrementalism of 
scientific method and theory.

Nearly 70 years ago, there was in the field 
of educational administration a spirited effort 
to shift the knowledge base from particularistic 
narratives of practice to more systematic anal-
yses, empirical evidence, and theoretical 
explanation. Among other markers of the 

period, the appearance of Griffiths’ adminis-
trative theory in 1959 (Griffiths, 1959) and the 
reflections of Monahan on the University of 
Chicago-UCEA theory seminar in 1960 
(Monahan, 1975) are typical testimonials to 
the enthusiasm for what Roald Campbell had 
dubbed “the theory movement.” However, the 
exploration of theory as a basis for research 
and practice in education organization was 
short lived (Campbell, Fleming, Jackson, & 
Bennion, 1987). In fact, Hills claimed that the 
interest in theory and research was always 
more “myth than reality” (Hills, 1965), and by 
1970, Andrew Halpin referred to the theory 
movement as a “fumbled torch” (Halpin, 
1970). The failure of the theory movement is 
perhaps best noted in reading contemporary 
scholarship, where the explicit reliance on the-
ory is often absent, a condition that frustrates 
the accumulation and specification of knowl-
edge, as well as informed practice.

How was this promising light extinguished, 
and how do conditions then and now compare? 
To explore this question, we touch on five 
interconnected and contributing forces: 
(1) conceptual and theoretical immaturity, (2) 
an obsession with grand theory, (3) low levels 
of empirical social science and research skill, 
(4) methodological and measurement limita-
tions, and (5) the necessarily eclectic and mul-
tidisciplinary nature of the field.

It can be argued that, in the mid-20th cen-
tury, as school leadership was attempting to 
Journal of Research on Organization in Education, Volume 1, 2017, pp. v–ix ISSN 2573-4849
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gain gravitas on the university campus, it 
looked to related fields that had already estab-
lished a credible foothold to adapt and borrow 
theories. Perhaps the very first familiar theory 
in this field, derived from both psychology and 
sociology, and often referred to as the Getzels 
model (1958), describes organizational admin-
istration and behavior in organizations as 
social processes wherein human behavior is a 
mathematical function of a nomothetic (insti-
tutional) and an ideographic (individual) 
dimension. As Griffiths noted, generally “The-
ory builders [were] struggling with problems 
of concept development, theory form, lack of 
testable hypotheses, and lack of precision” 
(1959, p. 70). The theoretical work of this era 
created some modest excitement in the acad-
emy, and for the most part it remained there. 
However, the concepts and propositional 
knowledge of early theories, such as that of 
Getzels. were abstract and far removed from 
the ways educational leaders or even scholars 
at the time thought about schools.

A second factor related to the floundering 
theory movement was its obsession with 
“grand theory” (Corwin, Lane, & Monahan, 
1975). The appearance of Talcott Parsons’ The 
Social System (1951) perhaps set the theoreti-
cal bar too high for the needs and readiness of 
those in eclectic and applied fields such as the 
organization and leadership of educational 
institutions. The theoretical achievements of 
Parsons and some other sociologists of this era 
produced spectacular conceptual capital of 
enduring value, but little of it was testable and 
its applicability in explaining and managing 
organizations was not readily apparent. 
Deducing testable hypotheses for research on 
educational organizations proved daunting.

Third, midcentury educational administra-
tion and leadership faculty were seldom 
experts in social science or research methods. 
They were typically experienced educators, 
but they were amateurs in a discipline that was 
just beginning to understand and explore what 
social science might be able to produce rela-
tive to teaching, learning, leading, and orga-
nizing schools. With few exceptions, their 

knowledge, skill sets, and interests were not 
relevant to the production of generalizable 
knowledge. Successive studies of academics in 
this field by Campbell and Newell (1973) and 
McCarthy, Kuh, Newell, and Iacona (1988) 
suggest that scholarship itself was an interest 
of only a small subset of faculty even in the 
nation’s most prestigious educational adminis-
tration programs.

If deriving theories from existing disci-
plines was minimally successful, for reasons 
suggested above, the prospect of building 
organization theory inductively from empirical 
investigation was perhaps even less likely. 
Outside of the psychology laboratory, con-
ducting experimental research (still the gold 
standard in science) was difficult and most 
often inappropriate. The measurement and 
analytical tools of the day were crude and 
descriptive; they lacked the precision needed 
to discern patterns that might shape theoretical 
explanation and made it difficult to determine 
causality. These conditions constituted a 
fourth limiting factor.

Last among the stumbling blocks to suc-
cessful theory building was and still is this 
field’s essentially eclectic nature. What kind of 
theory should we have? What is it most 
important for us to explain and understand? 
How many theories are necessary to explain 
the focal phenomena? Other fields are guided 
by a single paradigm, or in the case of physics, 
two competing paradigms. Within dominant 
paradigmatic orthodoxies, scholars work 
incrementally to test the extensions and utility 
of the theory, adapting, specifying, and some-
times shifting the basic explanation. But until 
the paradigm fails indisputably to account for 
significant new evidence, there remains an 
acknowledged framework consisting of defini-
tive, agreed-upon parameters. Thus, particle 
theorists for example share a common phe-
nomenal explanation of how the subatomic 
world works, which serves as the basic set of 
assumptions and propositional knowledge for 
deriving new hypotheses, theory testing, and 
theory expansion. The comfort of such a unify-



Editorial Introduction vii
IAP PROOFS

© 2017

ing home paradigm has eluded education orga-
nization theory. 

That brings us to 2017 and the introduction 
of a new journal committed to fostering orga-
nization theory in education. We observed that 
much published research in this field is 
detached from, or only implicitly attached to 
any accumulating formal theory. While includ-
ing a conceptual framework has become nearly 
de rigueur in reported empirical research, con-
ceptual frames are not necessarily theoretical, 
nor do they necessarily advance general expla-
nation. There are, of course, classic examples 
of conceptual development generative of quite 
sophisticated theoretical explanation in the 
sociology of organization; take for example 
compliance theory. In his ambitious volume 
exploring compliance, Etzioni (1975) devel-
oped a nine-cell typology of organizations 
based on two dimensions, power and reaction 
to power by lower participants. But more 
important than this set of concepts, he theo-
rized and reviewed existing evidence about the 
relationships between the theoretically derived 
organizational types and other features of 
organization such as methods of socialization, 
emergence of goals, distribution of charisma, 
etc. However, conceptual frameworks in much 
current research rarely move beyond descrip-
tion to positing a set of propositions that 
together constitute a phenomenal explanation 
or middle-range theory. 

Failing to connect ongoing scholarship to 
theory results in a kind of inquiry chaos and 
balkanization. There is a proliferation of 
novel-looking conceptual frameworks, but a 
paucity of theories that might serve as scaf-
folding against which to test new findings, rep-
lications, and specifying evidence. Instead of 
standing on the shoulders of earlier scholars, 
too often we reinvent, rename, and overlook 
what is already known and fail to make vital 
connections that enhance sense-making. Too 
often, the conceptual frames used merely 
structure naked empiricism and examinations 
of data that are devoid of incremental knowl-
edge accumulation in the form of explanation. 
The founding editors hope to establish a jour-

nal that focuses the attention of authors, 
reviewers, and readers on theory formation 
and development. To that end, each abstract in 
the journal begins with a notation of the “pri-
mary theory” and the “contribution to theory” 
made in the paper. 

With respect to the five conditions contrib-
uting to the inhibition and eventual demise of 
the earlier theory movement, we make the fol-
lowing optimistic comparisons to current con-
ditions. First of all, conceptual capital and 
microtheories potentially informing this field 
are now more numerous, precise, and fitted to 
our focal phenomena. Examples include self-
determination theory, collective efficacy the-
ory, enabling bureaucracy theory, and collec-
tive trust theory—all rich perspectives that fit 
education organization well and serve as gen-
erative lenses for guiding hypothesis testing 
and the practice of school policymaking, lead-
ership, and teaching. Less “grand” or “macro” 
in their scope, these theories fall more nearly 
into what Merton has called theories of the 
“middle-range” (Bourgeois, 1979; Merton, 
1968). The level of abstraction favored by 
middle range theories is of interest and use to 
both scholars and practitioners. Such theories 
seem to fit the research efforts of education 
organization well.

Also on the positive side, the tools of 
research, especially measurement and analy-
ses, have become more sophisticated and 
suited to the constraints present in the study of 
educational organization. Measures of atti-
tudes, perceptions, and beliefs can be more 
credibly designed and tested. In particular, two 
primary and very useful statistical approaches 
have in the last decade become common in 
education research, namely structural equation 
modeling and hierarchical linear analysis. 
Both allow for the examination of longitudinal 
data, enabling stronger claims of causality in 
the absence of the experiment. Moreover, tech-
niques like propensity score analysis allow for 
the simulation of experimental conditions, 
again empowering near causal claims, preci-
sion, and confidence in generalizable findings.
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The positive developments in three of the 
conditions are quite powerful and set the stage, 
like never before in research on education 
organization, for the formation of useful theory 
and confident testing of propositions derived 
from it. From this perspective there still remain 
difficulties, however. In schools of education, 
researchers having advanced scientific skills 
and orientation continue to be underrepre-
sented. Likewise, senior faculty are often not 
provided with opportunities to develop those 
skills or stay current in a rapidly developing 
research landscape. Additionally, the eclecti-
cism and multidisciplinary nature of education, 
while in many ways a strength, also continues 
to dissipate research efforts and focus.

Nevertheless, in a spirit of optimism we ask: 
“Is this the time for a theory renaissance in our 
field?” We think it is. Some positive and cur-
rent research conditions suggest that there may 
be greater potential for success today than was 
possible in the mid-20th century theory move-
ment. Moreover, the problems of education 
organization continue to be some of the most 
important to our enduring democracy; scholars 
in this field are in a better place now to make 
important contributions to solutions. We hope 
JROE can play a role in this renaissance by 
inspiring research reporting that begins with 
specific theory (whether novel or established) 
and returns to that theory after reviewing evi-
dence. We close with the instructive and timely 
insights of Robert Merton (1949):

Middle-range theory is principally used in 
sociology to guide empirical inquiry. It is 
intermediate to general theories of social sys-
tems which are too remote from particular 
classes of social behavior, organization, and 
change to account for what is observed and to 
those detailed orderly descriptions of particu-
lars that are not generalized at all. Middle-
range theory involves abstractions, of course, 
but they are close enough to observed data to 
be incorporated in propositions that permit 
empirical testing. Middle-range theories deal 
with delimited aspects of social phenomena, 
as is indicated by their labels. (p. 41)

The editorial team is very proud of the out-
standing set of articles accepted for publication 
in this, Volume 1 of JROE. In the first piece, 
Ronald Heck and Tingting Reid rely on Bid-
well’s social/organization of schools theory to 
model the inherent complexity of structural 
arrangements of school systems in accounting 
for academic attainment. In the second piece, 
an international team of scholars, Daly, Mool-
enaar, Carrier, and Del Fresno, uses complex-
ity theory/complex adaptive systems to 
understand and explain longitudinal patterns in 
the social ties among educational leaders in an 
underperforming district in response to 
accountability pressure. In the third article, 
Berebitsky and Salloum specify the connection 
between collective efficacy and instructional 
improvement efforts by using Bandura’s social 
cognitive theory and Cohen and Ball’s (1999) 
instructional framework to define high quality 
instruction. Finally, Kotok and Ikoma’s piece 
relies on school effectiveness, a sector of the 
literature often regarded as atheoretical, and 
applies a structural equation modeling frame-
work to explore a narrower and more strategic 
approach to this phenomenon. This analysis 
may pave the way for a more productive and 
useful theory of school effectiveness that inte-
grates critical elements of climate, leadership, 
and classroom conditions.

The editors would like to express apprecia-
tion to members of the Editorial Review 
Board, George Johnson at IAP, and colleagues 
around the world who helped in the monumen-
tal task of getting this first issue off the ground. 
We hope readers will note the invitation to 
submit manuscripts this fall, which can be 
found at the back of this volume. We remind 
potential authors of the priority the editors 
place on the explicit identification and reliance 
on theory or theory building, and we further 
pledge to authors the promise of careful, 
prompt, review and useful feedback on all 
appropriate manuscripts.

—For the Editorial Team,
Patrick B. Forsyth, Editor
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EXAMINING MICRO-MACRO 
ORGANIZATIONAL LINKAGES
IN ACCOUNTING FOR DIFFERENCES
IN THE READING PERFORMANCE
OF IMMIGRANT AND NATIVE-BORN 
ELEMENTARY SCHOOL CHILDREN

Ronald H. Heck and Tingting Reid
University of Hawaii at Manoa

Primary Theory: Bidwell’s social/organizational theory of schools (Bidwell, 1965).
Contribution to the Theory: Unlike their mainstreamed peers, English language learners (ELLs) are more 
likely to experience gaps in the continuity of their educational experience, due to variation in the structure and 
delivery of ESL programs. This study uniquely applies a cross-classified multilevel model in examining the 
interaction of the macro (school-level and teacher/classroom-level factors) and micro (student level) organi-
zational linkages which affect the reading achievement of ELL students.

Abstract: We use a large state-representative sample (Hawaii) of elementary-aged students, teachers, and 
schools to examine the reading achievement of immigrant students vis-à-vis their native-born peers. Our 
inquiry concerns the theoretical importance of micro-macro organizational linkages, in order to examine the 
relative effects of classroom and school contexts on reading achievement after accounting for individual dif-
ferences. To unravel the processes by which several contexts are related to individual action, we use cross-
classified data. Cross-classification allows for multiple dimensions of “contextual clustering,” facilitating a 
more flexible definition of context in studying micro-macro interactions. Our goal is to model added complex-
ity of multiple learning contexts inherent in structural arrangements of school systems in accounting for aca-
demic attainment. Findings suggest the specific milieu of contexts bears substantially on the social 
distribution of learning for immigrant students as they encounter specific teachers and school settings that 
influence their experience of the formal curriculum.

For several decades, research on school effects 
has focused on ways schools can mediate ineq-
uities between students’ varied backgrounds 

and their educational attainment. This research 
has determined that some schools are better 
than others in producing high and more equita-
Journal of Research on Organization in Education, Volume 1, 2017, pp. 1–29 ISSN 2573-4849
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ble outcomes among broad socioeconomic, 
racial/ethnic, and language distributions of stu-
dents (Bidwell & Kasarda, 1980; Brookover, 
Beady, Flood, & Schweitzer, 1979; Brookover 
& Lezotte, 1977; Coleman et al., 1966; 
Edmonds, 1979; Lee & Bryk, 1989; Mehana, 
& Reynolds, 2004; Murnane, 1975). Within 
schools, teachers play an important role in 
shaping children’s academic development 
after considering child and family background 
characteristics (Darling Hammond, Wise, & 
Pease, 1983; Good & Brophy, 1986; 
Hanushek, 1971; Rowe & Hill, 1998; Sanders 
& Horn, 1998; Wright, Horn, & Sanders, 
1997). During their early educational years, 
students typically attend one elementary 
school over several years with instruction from 
multiple teachers. For students, assignment to 
specific teachers is one routine decision made 
each year that affects the manner in which they 
experience the school’s formal curriculum 
(Bidwell, 1965; Burns & Mason, 1998; 
Cicourel & Kitsuse, 1963). Because a variety 
of factors regarding teachers’ skills and effec-
tiveness, as well as overall school and student 
needs, go into decisions about which teachers 
teach which students, the assignment process 
can have considerable impact on students’ aca-
demic success (Bidwell & Karsada, 1980; 
Burns & Mason, 1998; Deal & Celotti, 1980; 
Heck, Marcoulides, & Glasman, 1989). 

Students’ differential access to early learn-
ing experiences and school readiness due to 
immigration status, language background, and 
other family circumstances can have important 
implications for how they learn and progress 
during their elementary years, as early 
achievement progress is an important contribu-
tor to later outcomes (Entwisle & Alexander, 
1998; Han & Bridglall, 2009; Magnuson, 
Meyers, Ruhm, & Waldfogel, 2004). Children 
of immigrants may require additional school 
assistance in learning English due to their 
lower literacy skills and reading achievement 
compared with their native English-speaking 
peers (Duncan & Magnuson, 2005; Fuligni, 
1997; Han & Bridglall, 2009; Kao & Tidenda, 
1995; Kieffer, 2010). Upon entry to kindergar-

ten, they are often considerably behind their 
native English-speaking peers in terms of 
English language development and school 
readiness. They may also encounter other 
background challenges including residing in 
low-income neighborhoods, attending public 
schools with limited resources, having residen-
tial instability, and having less parent involve-
ment in their schooling (Mehana & Reynolds, 
2004; Oropesa & Landale, 1997; Portes & 
Zhou, 1993; Rosenbaum & Friedman, 2001). 
Most of these students have limited English 
listening, speaking, and writing skills, such 
that they have difficulty understanding school 
instruction in English (Han & Bridglall, 2009). 
These differences in literacy skills often persist 
well into their educational careers. For exam-
ple, on the 2015 National Assessment of Edu-
cational Progress, 68% of fourth-grade English 
language learners (ELL) scored below basic in 
reading, compared with 27% of non-ELL stu-
dents, and for eighth grade, 71% of ELL stu-
dents scored below basic compared with 21% 
of non-ELL students (National Center for Edu-
cational Statistics, 2015). The results suggest a 
serious and persistent difference in ELL stu-
dents’ reading progress through elementary 
and middle school.

When children of immigrants enter school, 
it is incumbent on school districts to assess 
their English language proficiency to ensure 
their successful integration into mainstream 
English classrooms. The presence of appropri-
ate language-support resources and the prepa-
ration and effectiveness of teachers play an 
important role in shaping these students’ aca-
demic trajectories after considering child and 
family background characteristics (Han & 
Bridglall, 2009). Although research supports 
the benefits of bilingual and dual language 
programs (Han, 2012; Umansky, Valentino, & 
Reardon, 2015), most immigrant students enter 
transitional English-language programs, where 
the goal is to place students in an English-only 
classroom environment as soon as possible 
(Rossell, 2005). In many district contexts, 
teachers have specialized training to work in 
specialized English language programs 
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(Umansky et al., 2015), but in others, teachers 
do not necessarily have the relevant language 
backgrounds to match the diversity of lan-
guage backgrounds of their immigrant students 
(Han & Bridglall, 2009; Rumbaut, 1995). 

In this article, we utilize a large state-
representative sample of elementary-aged stu-
dents, their teachers, and their schools to 
examine the reading progress of ELL students 
versus their native-English speaking peers. We 
focus on students’ upper elementary years, as 
school personnel often assume the reading 
skills of ELL students will converge with 
native English speakers by Grade 5 (Han, 
2012; Umansky et al., 2015). We assume the 
multiple contexts in which the students learn 
(i.e., classrooms and schools) also contribute 
to their reading achievement gains, as prior 
studies suggest (Adelson, Dickinson, & Cun-
ningham, 2016; Chiu & McBride-Chang, 
2006). For ELL students, in particular, little is 
known about how they progress through vari-
ous combinations of classroom and school 
environments (e.g., Han & Bridglall, 2009). 
The continuity of instructional programs and 
academic resources available within the 
school’s learning environment often determine 
its ability to support optimal academic out-
comes (Han, 2012; Pianta & Walsh, 1998). For 
ELL students, the continuity and the quality of 
academic programs and resources are particu-
larly important, since they are attempting to 
acquire the literacy skills needed to participate 
fully in the education process. 

Our inquiry examines the theoretical impor-
tance of micro-macro organizational linkages, 
in order to examine the relative impacts of 
classroom and school contexts on immigrant 
students’ reading achievement vis-à-vis their 
native-born peers. As Zaccarin and Rivellini 
(2002) suggest, the analysis of micro-macro 
linkages (i.e., relationships between group 
contexts and individual behavior) emphasizes 
two aspects—first, detecting how context con-
tributes to variation in individual behavior; 
and, second, identifying which macrolevel 
characteristics are mainly responsible for the 
contextual effect observed. As it can be chal-

lenging to unravel the processes by which con-
text is related to individual action, we make 
use of cross-classified data in the current 
study. Cross-classification allows for multiple 
dimensions of “contextual clustering”—which 
can facilitate a more flexible definition of con-
text in studying micro-macro interactions 
(Rousseau, 1985; Zaccarin & Rivellini, 2002). 

We study how classroom and school macro 
contexts may jointly contribute to explaining 
reading achievement beyond the more studied 
microlevel relationships (e.g., individual 
demographics, language skills, family back-
ground). More specifically, we examine the 
routine movement of a student cohort between 
successive classrooms of teachers who may be 
differentially effective and, in some cases, 
between successive schools that may have dif-
fering demographic contexts and academic 
opportunities. Our goal is to model some of the 
added complexity of multiple learning contexts 
inherent in the structural arrangements of typi-
cal school systems in accounting for student 
reading attainment. Because of the presence of 
such hierarchical social groupings, children 
and educators may share similarities regarding 
educational norms, academic expectations, and 
the equality of educational experiences. This 
approach to studying student development is 
predicated on the view that individuals also 
influence the people and institutions of their 
ecology as much as they are influenced by them 
(Bronfenbrenner, 2005; Bronfenbrenner & 
Morris, 1998; Lerner & Damon, 2006). 

THE ORGANIZATIONAL 
STRUCTURE OF SCHOOLS

To advance our argument regarding the impor-
tance of micro-macro linkages in accounting 
for student reading achievement, we draw 
broadly on organizational theory and previous 
research emphasizing how organizational-
level processes and structural arrangements 
within schools impact academic success as stu-
dents encounter different teachers and school 
settings during their elementary school years. 
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One of the fundamental shifts in conceptualiz-
ing research on schools occurred with the pub-
lication of Bidwell’s (1965) chapter on schools 
as formal organizations, in which he devel-
oped a theory to explain how school structures 
and embedded routines contribute to students’ 
academic attainment. Bidwell contended the 
functioning of the school system in educating 
large numbers of students could be understood 
as the outcome of complex and multilevel 
interactions between the environment of the 
surrounding community and the school sys-
tem’s structural arrangements and the attitudes 
and orientations of its teaching and administra-
tive personnel. The system’s structure and 
organizational routines provide an organiza-
tional milieu in which each teacher’s instruc-
tional practice is to a greater or lesser extent 
coordinated (Bidwell, 1965). Within this 
milieu, Bidwell observed the organization of 
schooling provides teachers with considerable 
professional discretion to make individual 
judgments regarding students’ skills and learn-
ing needs. This is necessary so that they can 
make needed adjustments in day-to-day 
instructional activities. 

At the same time, however, the necessity for 
schools to deliver a formal curriculum requires 
considerable uniformity and routinization in 
moving students sequentially from grade to 
grade and school to school within the school 
system. This often contrary motion necessitates 
the loose coupling of classrooms and school 
administration, which serves both to buffer and 
to stabilize formal classroom practices and 
school structures further, while situating 
important mechanisms through which teachers 
can adapt their work to external demands (Bid-
well, 1965, 2001; Metz, 1984; Weick, 1976). 
We assume this loose coupling also leads to 
some slippage in the effectiveness with which 
individual teachers deliver instruction.

Student Pathways

Research on elementary schools over the 
past several decades suggests that students 
move through primary schooling in various 

nonrandom pathways between classrooms 
with teachers of differing skills and expecta-
tions, formal and informal peer groupings, and 
academic environments with varied opportuni-
ties to learn (e.g., Barr & Dreeban, 1983; Bid-
well & Karsada, 1980; Burns & Mason, 1998; 
Cicourel & Kitsuse, 1963; Oakes, 2005). 
These various pathways are more than just 
academic groupings for moving age-grade 
cohorts through the school system (Bidwell, 
1965). In fact, they represent social positions 
shaped by the teaching-curricular organization 
of the school and the surrounding cultural, 
socioeconomic, and demographic conditions 
of the communities in which they are located 
(Burns & Mason, 1998; Friedkin & Thomas, 
1997; Heck, Price, & Thomas, 2004). Students 
within different sociocurricular subgroups 
may be exposed to different types of educa-
tional experiences and different peer-and-
teacher encounters during their elementary 
school years (e.g., Bidwell & Karsada, 1980; 
Burns & Mason, 1998; Dar & Resh, 1986; 
Oakes, 2005), all of which can have a consid-
erable impact on their further academic 
achievement. We assume, therefore, that some 
school settings (i.e., schools with stronger edu-
cational processes, student academic supports, 
services for families) constitute better learning 
environments than others; moreover, their 
organization of classrooms as learning envi-
ronments is superior to others (e.g., having 
well-qualified and effective teachers) (Ben-
nett, Elliott, & Peters., 2005; Borman & Over-
man, 2004; Griffith, 2002; Han & Bridglall, 
2009). 

Student Mobility

Changing school settings is a common 
experience for many elementary-aged stu-
dents, with approximately 75% of students 
changing schools at least once between kinder-
garten and eighth grade (de la Torre & 
Gwynne, 2009). For example, data from the 
2000 National Assessment of Educational 
Progress (the last time the data were collected) 
indicated that 35% of fourth graders changed 
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schools at least once during the previous 2-
year period, with 19% making one change, 7% 
making two changes, and 9% making three or 
more changes (Rumberger, 2015). School 
mobility occurs more frequently among stu-
dents who have challenges in their lives 
including poverty or low socioeconomic sta-
tus, ethnic minority status, less parental 
involvement, and residential instability (e.g., 
Mehana & Reynolds, 2004). More recent stud-
ies suggest that current rates may be even 
higher and increasing, particularly among low-
income, minority students (National Research 
Council & Institute of Medicine, 2010). 

Research has suggested that school mobil-
ity has at least two direct effects on student 
learning. First, changing schools, when not a 
planned transition (such as from elementary to 
middle school), can create disruptions in learn-
ing experiences, as students are confronted 
with different curricula and different expecta-
tions in new schools (Burkam, Lee, & Dwyer, 
2009). Second, school mobility presents dis-
ruptions in social relationships with peers, 
teachers, and other important adults (Hebers, 
Reynolds, & Chen, 2013). As Hebers et al. 
suggest, this finding is consistent with the eco-
logical model (Bronfenbrenner & Morris, 
1998), in which changes in settings and 
instructional environments can be detrimental 
to student social and academic well-being. 
Student mobility, therefore, can increase the 
likelihood of poor achievement, behavior 
problems, grade retention and, eventually, 
dropping out during high school (Hebers et al., 
2013). Moreover, among the studies that have 
controlled for other events in students’ lives, 
results suggest that student mobility often has 
a negative effect on school performance, 
beyond the impact of other stressful features 
(Astone & McLanahan, 1994; Haveman, 
Wolfe, & Spaulding, 1991; Heinlein & Shinn, 
2000; Ingersoll, Scamman, & Eckerling, 1989; 
Schaller, 1976). A number of studies have also 
explored the reasons for student mobility. 
Most common is residential mobility; how-
ever, parents may also move because their 
child requests a transfer, or to secure a more 

favorable learning environment for their chil-
dren (Engec, 2006; Rumberger, 2003). 
Researchers have found the specific reasons 
and the timing of the move influence its likeli-
hood for producing positive long-term effects, 
even if the short-term effect produces some 
disruption in learning (Rumberger, 2003; 
Swanson & Schneider, 1999). 

Teacher Effects

Previous research on school effects on stu-
dent learning has also focused on the class-
room level and, more specifically, on the 
effectiveness of teachers as the key domain for 
producing student learning within the organi-
zational structure of schools (e.g., Creemers & 
Kyriakides, 2008; Rowan, Correnti, & Miller, 
2002; Scheerens & Bosker, 1997; Teedlie & 
Reynolds, 2000). This interest results from the 
assumption that teaching and learning repre-
sent the core work of schools as organizations 
(Bossert, Rowan, Dwyer, & Lee, 1982). Con-
siderable research dating back to the 1970s 
highlights the variation among teachers in pro-
ducing student outcomes (e.g., Good & Bro-
phy, 1986; Hanushek, 1971; Hawley & 
Rosenholtz, 1984; McCaffrey et al., 2004; 
Murnane, 1975; Rivkin, Hanushek, & Kain, 
2000; Rosenshine, 1983; Sanders & Horn, 
1998; Seidel & Shavelson, 2007). The mea-
surement, consistency, and the size and sus-
tainability of teacher-related effects may 
differ, however, depending on what aspects of 
teaching and learning researchers emphasize 
and the methodological approach employed to 
detect the effects (e.g., McCaffrey et al., 2004; 
Seidel & Shavelson, 2007). In recent years, a 
considerable amount of attention has focused 
on linking longitudinal student achievement 
data to successive teachers in order to make 
inferences about the effectiveness of teachers 
and schools in contributing to student learning 
(Lockwood, Doran, & McCaffrey, 2003). 
There are two important assumptions embed-
ded in this model (Jackson, Rockoff, & 
Staiger, 2014). First, the most important 
observable variable accounted for in the esti-
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mation of teacher effects is a student’s 
achievement outside of the current teacher’s 
classroom, which is typically handled by 
including achievement from the previous year, 
as well as any other “relevant” predictors such 
as language background and student socioeco-
nomic status (SES) in the model. Second, the 
teacher effect persists across classrooms of dif-
ferent students taught by the same teacher.

This research has found positive effects of 
earlier and current teachers on student aca-
demic achievement (e.g., Rivkin et al., 2000; 
Rowan et al., 2002; Rowe & Hill, 1998; Sand-
ers & Horn, 1998; Smith, Jussim, & Eccles, 
1999; Thum, 2003; Wright et al., 1997). It is 
important to note that such effects are relative, 
in that each teacher’s estimated effect depends 
on the other teachers in the sample (Jackson et 
al., 2014), as well as any classroom and school 
contextual effects that may interact with the 
effects produced (Kupermintz, 2003; McCaf-
frey et al., 2004). We note that placing teachers 
in their specific school settings reduces poten-
tial bias regarding the lack of random assign-
ment of students and teachers to schools. The 
inclusion of school contexts implies the esti-
mated teacher effects are adjusted for differ-
ences in teacher effectiveness within schools 
(McCaffrey et al., 2004). As a result, the esti-
mates are not contaminated by the fact that 
more effective (and more experienced) teach-
ers are likely to work in schools with more 
capable and motivated students. It is also 
important to keep in mind that the focus is gen-
erally on students’ achievement as a result of 
being assigned to a particular teacher’s class, 
rather than what the teacher does on a day-to-
day basis to produce the outcomes. Studies 
have found that estimated teacher effects hold 
up well when examined across adjacent 
cohorts of students within the same school and 
grade level in studies designed to reduce the 
impact of the nonrandom assignment of stu-
dents and teachers to classrooms (Briggs, 
2013; Kane & Steiger, 2008). Research has 
also demonstrated the long-term efficiency of 
teacher effects. For example, Master, Loeb, 
and Wyckoff (2014) found teacher effects in 

one curricular domain also had substantial 
crossover effects to other curricular domains; 
more specifically, having a better language 
arts teacher affected both math and language 
arts performance in the following year. More-
over, Chetty, Friedman, and Rockoff (2014) 
found support for the view that students 
assigned to highly effective teachers in pri-
mary school were more likely to attend col-
lege, earn higher salaries, live in higher SES 
neighborhoods, and have higher savings rates. 

THE ACADEMIC PROGRESS
OF ELL STUDENTS

ELL status has been associated with an array 
of risk factors for immigrant students’ aca-
demic achievement, thus remaining one of the 
greatest challenges confronting schools. A 
number of explanations account for this chal-
lenge including inequalities in family SES 
(Chao, 2001; Fuligni, Tseng, & Lam, 1999; 
Kao & Tienda, 1995), the lack of sufficient 
school and neighborhood resources; and cul-
tural differences between home and school 
(Rothstein, 2004). Immigrant children gain 
proficiency in English at different rates, 
depending on factors such as age at arrival, 
parent social class, literacy in home language, 
family and community contexts, and other sit-
uational characteristics such as the type of 
school programs offered (Han, 2012; Portes & 
Rumbaut, 1990). Researchers have noted that 
SES and ELL status are often confounded in 
explaining immigrant children’s school perfor-
mance, since immigrant families often reside 
in low-income neighborhoods and attend pub-
lic schools with limited resources (Oropesa & 
Landale, 1997; Portes & Zhou, 1993; Rosen-
baum & Friedman, 2001). This implies that the 
separate effects of language background and 
SES background, as well as their interaction, 
may partially define the educational experi-
ences of students with different cultural back-
grounds within their school settings. 

For immigrant students, in particular, there 
is a need for further research regarding how 
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school variables and resources, including lan-
guage-related instructional supports, influence 
the achievement of ELL students from kinder-
garten to fifth grade (e.g., Han, 2012; Han & 
Bridglall, 2009). Previous research has sug-
gested that some school settings pose greater 
challenges for ELL students’ academic learn-
ing than other settings (e.g., greater turnover, 
teachers’ limited experience). Children of 
immigrants are likely to be more concentrated 
in schools with high proportions of minority 
students, crowded classrooms, and inadequate 
supplies of academic resources (Conchas, 
2001; Crosnoe, 2005; Moody, 2001; Suárez-
Orozco & Suárez-Orozco, 2001). Moreover, 
schools with different concentrations of ELL 
students may provide different instructional 
services and support (Han, 2012; Zehler et al., 
2003). The student composition of the school, 
therefore, has been widely used as a proxy for 
the level of school resources available (Bor-
man & Overman, 2004; Cosentino de Cohen, 
Deterding, & Clewell, 2005; García Coll & 
Szalacha, 2004; Han, 2012; Han & Bridglall, 
2009; Rutter & Maughan, 2002). Han and 
Bridglall, for example, examined the achieve-
ment growth of ELL students within three con-
centrations of ELL schools (i.e., no ELL 
students, low concentrations, high concentra-
tions), noting a reduction in the size of kinder-
garten gaps in reading growth trajectories by 
fifth grade for ELL students versus non-ELL 
students attending schools with higher ELL 
concentrations. In contrast, ELL students who 
were in schools with no reported ELL services 
had consistent reading achievement gaps 
throughout their elementary educational years. 
The researchers attributed the differing results 
to the presence of targeted school resources. 
More specifically, they found the presence of 
Title I services (e.g., extending learning time 
before and/or after school for targeted chil-
dren, family literacy services) and services for 
ELL families (e.g., translators available for 
parent–teacher conferences, outreach workers 
to assist families enrolling children) allowed 
ELL children to improve more quickly than 
their peers not receiving such services. In 

another recent study of features of ELL chil-
dren’s schools, Han (2012) found school envi-
ronments accounted for variance in between-
child differences in ELL students’ reading 
growth, although to a lesser extent than child 
and family background. Among school pro-
cess variables, the increased quality of the 
school learning environment primarily influ-
enced changes in ELL students’ reading scores 
positively. 

RESEARCH FOCUS

In Figure 1, we specify our proposed concep-
tual model. We give special attention to the 
linkages regarding how school and classroom 
macro contexts contribute to microlevel varia-
tion in ELL versus non-ELL reading achieve-
ment. The two ovals in the figure represent the 
school macro contexts. The intersection of the 
two ovals suggests the majority of the students 
attended the same school during the study, 
while a smaller subset of students attended dif-
ferent Year-1 and Year-2 schools. The two 
rectangles represent the classroom macro con-
texts. They do not intersect, which suggests 
students were assigned to different teachers 
each year, with the majority of those assign-
ments within the same school. In addition to 
the effects of demographic, contextual, and 
process controls in the model (indicated by 
small black arrows in the figure), we focus on 
a few key macrolevel variables proposed to 
moderate the ELL-achievement relationships 
of interest. We indicate these relationships 
using the larger, clear arrows. 

From the relationships summarized in Fig-
ure 1, we advance three research questions: 

• First, does the effect of ELL participation 
on reading achievement vary across teach-
ers and schools? 

• Second, does the school concentration of 
ELL students moderate ELL-reading 
achievement slopes? More specifically, do 
ELL students fare better in schools with 
higher concentrations of ELL students?
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• Third, do teacher effects moderate ELL-

reading achievement slopes within 
schools? Are they contingent on whether 
ELL students changed schools?

These research questions lead to the follow-
ing four hypotheses specified in Figure 1. The 
first hypothesis proposes that the microlevel 
effect of ELL participation on reading achieve-
ment will vary across both classroom and 
school macro contexts. The second hypothesis 
proposes that higher concentrations of ELL 
students in the school macro context will 
diminish gaps in ELL-reading achievement 
slopes within classroom macro contexts. We 
indicate this relationship with the vertical 
arrow from the proportion of ELL students in 

the school macro context to the ELL-reading 
achievement slopes within the classroom 
macro context. Our third hypothesis proposes 
that, within classroom macro contexts, 
increased teacher effectiveness will diminish 
gaps in microlevel (i.e., individual) ELL-read-
ing achievement slopes. We indicate this rela-
tionship with the vertical arrow from the 
teacher effects within classroom contexts to 
the slope describing the microlevel effect of 
student ELL participation on reading achieve-
ment within their classes. Our fourth hypothe-
sis proposes that the macrolevel classroom 
effects of teachers on ELL-reading achieve-
ment slopes will be diminished for ELL stu-
dents who change schools. Our model is thus 
consistent with the view that multiple contex-

Figure 1. Proposed conceptual model of micro-macro organizational linkages affecting student reading 
achievement.
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tual clustering partially defines individual 
reading attainment. This approach can yield 
insights into how the social capital in the 
school is distributed; that is, who has access to 
the most valuable resources in the school–its 
teachers–and thus allows us to examine its 
consequences on students’ reading achieve-
ment.

METHOD

Sample. Our data collection focused on 
examining schools’ efforts to improve their 
learning outcomes over a 2-year period. The 
sample consisted of 9,196 students cross-clas-
sified in 516 fourth-grade and 532 fifth-grade 
classrooms and 160 elementary schools in the 
state of Hawaii.1 Student demographics were 
as follows: female = 51.4%; ELL participant = 
13.6%; low SES background (i.e., defined as 
participating in the federal free/reduced lunch 
program) = 40.9%; changed public schools = 
15.1% (with 15.3% of ELL students changing 
schools); minority by race/ethnicity = 49.2%. 
Although the goal is to have ELL participants 
who have been in the program since kindergar-
ten exit as soon as possible, our preliminary 
results suggest considerable numbers of stu-
dents still struggle with acquiring reading 
skills in the fourth grade (i.e., with 25% of 
non-ELL students and over 40% of ELL stu-
dents having low test performance). Moreover, 
current National Assessment of Educational 
Progress data suggest that 88% of Hawaii 
fourth-grade ELL students fall below having 
basic literacy skills against 35% of their non-
ELL peers (National Center for Educational 
Statistics, 2015). 

Explanatory Variables 

Controls. Controls included a range of 
student background [gender, received free/
reduced lunch (low SES), received English 
language services, changed schools), class-
room context (teacher effects), and school con-
text (e.g., student ELL composition, staff 

stability over a 5-year period, student stability] 
variables. ELL composition ranged from 0 to 
47% (M = 10.5%, SD = 9%). The concentra-
tion of low SES students ranged from 1% to 
96% (M = 42%, SD = 16%). We note that 50% 
of the ELL students in the study were also low-
SES students. The stability of the teaching 
staff has been found to be positively associated 
with greater consistency and continuity in cur-
riculum and school improvement efforts and 
positively related to achievement (e.g., Barnes, 
Crowe, & Schaefer, 2007; Boe, Cook, & Sun-
derland, 2008; Guin, 2004; Ingersoll, 2001). 
The mean for teacher stability over the previ-
ous 5-year period was 68.1% with SD = 
20.4%. Student mobility, defined as the pro-
portion of students moving within the state 
system during the previous school year, ranged 
from less than 1% to 28% (M = 7%, SD = 4%). 
We defined high student mobility as 11% or 
greater (coded 1) versus average/low mobility 
(coded 0). 

ELL Program Participation. Schools par-
ticipate in a state-defined English transition 
program, which implies that ELL students 
receive instruction only in English. The stu-
dents attend general classes taught to all stu-
dents and may receive ELL support services 
(e.g., tutoring). Teachers are required to have 
state certification and may have additional pro-
fessional development in providing English 
language services or in bilingual/multicultural 
education, but they do not need special certifi-
cation to teach ELL students. This likely 
makes the effectiveness of the ELL student’s 
teacher even more important, since ELL par-
ticipants primarily stay with their classroom 
teacher during their elementary school years. 

Teacher Effects. Models examining 
teacher effects typically use longitudinal stu-
dent achievement data linked to successive 
teachers to make inferences about the effec-
tiveness of teachers in contributing to student 
learning (Lockwood et al., 2003). A teacher 
effect is not a measure of inputs into the pro-
duction of education but, rather, it is a label 
given to an estimate of the systematic variation 
in an achievement score across students 
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assigned to the same teacher (Jackson et al., 
2014). A teacher identifier is used to link posi-
tive or negative teacher effects on student 
achievement, with a negative effect implying 
the teacher’s students would be expected to 
achieve less than they would if assigned at ran-
dom to another teacher (Jackson et al., 2014). 
To give a basic sense of the methodology, 
Equation 1 characterizes a general teacher 
effect specification (Jackson et al., 2014): 

. (1)

This implies the achievement for individual i 
in year t is a function of various observable 
(Xit) and unobservable factors (it). Research-
ers attribute the residual variation in achieve-
ment to three components: a teacher effect 
(jt), an idiosyncratic classroom-level effect 
(c), and an idiosyncratic student-level effect 
(it). 

We utilized estimates of teacher effects in 
reading from the previous student cohort as an 
observable (Xit) factor in constructing our 
basic teacher effects model (see Eq. 1). The 
resulting teacher scores represent an estimate 
of each teacher’s effect on students’ reading 
performance after removing the effects of 
other student-level variables outside the 
teacher’s classroom known to affect student 
achievement. These variables included student 
demographic background (e.g., English lan-
guage proficiency, and previous achievement 
in reading). Our approach allows us to estimate 
teacher effects on an earlier student cohort and 
then to apply them to a second cohort, such 
that teachers’ effectiveness scores are indepen-
dent from the characteristics of current stu-
dents. This provides one test of the validity of 
the prior teacher estimates in contributing to 
explaining student achievement among a new 
set of students assigned to each teacher. 

We first estimated teacher effects with and 
without contextual indicators added for class-
rooms (c in Eq. 1). We found including the 
classroom context variables was redundant 
(e.g., proportions of low SES, ELL, and SPED 
students) once student demographic controls 

were added. Therefore, we left classroom con-
textual variables out of our final models. Posi-
tive teacher effectiveness scores (i.e., observed 
score – expected score > 0) indicate that the 
observed student achievement scores were 
greater than expected, given students’ previous 
achievement levels and demographic back-
grounds. Negative scores indicate the reverse. 
We categorized teacher standardized scores 
into six bands of effectiveness ranging from 0 
to 5 (i.e., 0 = < 1.0; 1 = 1.0 to 0.500; 2 =
0.499 to 0.000; 3 = 0.001 to 0.500; 4 = 0.501 
to 1.000; 5 = > 1.001). In practical terms, 
scores of 0 or 1 represent “below average” 
effectiveness; scores of 2 or 3 represent “aver-
age” effectiveness; and scores of 4 or 5 repre-
sent “above average” effectiveness.2 

School Instructional Process Information. 
Previous studies suggest the school’s instruc-
tional organization, leadership, and improve-
ment practices have considerable potential for 
influencing school outcomes by increasing the 
school’s educational capacity (Heck & Hal-
linger, 2009; Kyriakides et al., 2009). We uti-
lized annual school surveys regarding teacher 
perceptions of several educational indicators to 
define a weighted composite regarding the 
quality of school processes. Teacher surveys 
can be useful in measuring broader indicators 
of school organizational effectiveness and 
improvement from the perspectives of those 
who are “up close” to key process indicators 
(Louis & Miles, 1991; Minthop & Trujillo, 
2007). We developed a weighted factor score 
defined by five key dimensions of the quality 
of each school’s instructional environment 
(Heck & Hallinger, 2009). These dimensions 
included the perceived quality of school 
(1) leadership focused on instructional 
improvement, (2) learning opportunities, 
(3) expectations for student achievement, 
(4) monitoring student academic progress, and 
(5) social climate. We describe sample items 
comprising each construct in Appendix A. 

 Student Outcomes. Student outcomes 
were scaled scores on the Stanford Achieve-
ment Test (version 9) in reading measured at 
the end of fourth grade and the end of fifth 

Yit Xit i t+= where i t j t c it+ +=
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grade. We centered the intercept in our models 
on students’ ending achievement levels in read-
ing (i.e., end of Grade 5). We standardized the 
scores for ease of interpretation in Tables 2 and 
3. We note that both teachers can contribute to 
the ending achievement score (Jackson et al., 
2014). Because we expressed growth as a gain 
score between the end of Grade 4 and the end 
of Grade 5, we note that the gain portion of our 
models is due solely to the second teacher, 
since only that teacher instructed the student 
during that period (McCaffrey et al., 2004). 

Cross-Classified
Organizational Structures

In this study, we attempt to link change in 
student learning over a 2-year period to differ-
ent combinations of teachers to whom students 
were assigned (e.g., Borman & Kimball, 2005; 
Milanowski, 2004; Sanders & Horn, 1998), as 
well as to different schools the students may 
have attended. Where students are changing 
classrooms (and schools) over the course of a 
study, the set of relationships represent a mix-
ture of nested and cross-classified relation-
ships. We note that the concept of higher order 
levels within a data hierarchy common to typi-
cal cross-sectional multilevel studies breaks 
down for cross-classified data structures, so 
we simply refer to the different groupings of 
units in the data structure as classifications
(Leckie & Bell, 2013; Roberts & Bates, 2010). 
More specifically, at the classroom level, stu-
dents were cross-classified by their previous 
and current teachers, with each student poten-
tially belonging to different combinations of 
first- and second-year teachers, and in some 
cases, to more than one school. We found 15% 
of the student cohort changed schools during 
the study. This means that students were cross-
classified with schools and with any class-
rooms nested within schools. For purposes of 
our study, we note these multiple contexts 
have been less studied regarding their effects 
on the academic progress of ELL students 
through combinations of teachers and school 
settings. 

Typical of cross-classified structures, the 
student data were unbalanced; that is, the dis-
tribution of the number of students observed 
per classroom (Year-1 M = 20.0, SD = 5.8; 
Year-2 M = 20.6, SD = 6.2) varied considerably 
(Fielding & Goldstein, 2006; Raudenbush, 
1993). These data have, for the most part, few 
classes per school; that is, sometimes as few as 
one class per grade level or as many as 10, if an 
elementary school had over 1,000 students. 
Previous research has also noted students do 
not move at random through elementary 
schools (e.g., Burns & Mason, 1998). In exam-
ining the movement of individual students 
within schools, we found that students seldom 
moved as “intact” peer groups between teach-
ers. It was typical for small subsets of under 10 
students to move from a particular Year-1 
grade teacher to several Year-2 teachers. 
Therefore, regarding the focus of our research, 
we suspect that these combinations of student 
groupings, teachers, and schools may have var-
ied consequences for student learning out-
comes, due in part to the differential 
environmental (i.e., instructional practices) and 
educational quality (i.e., teaching effective-
ness) of such organizational arrangements 
(Bidwell, 1965; Bidwell & Karsada, 1980; 
McCaffrey et al., 2004). 

Data Analysis 

Browne, Goldstein, and Rasbash (2001) 
developed a classification notation system to 
provide a simplified means of specifying mul-
tilevel models with several crossed classifica-
tions. In classification notation, students are 
labeled as Classification 1. The separate classi-
fications of higher random effects are then 
labeled using superscripts and subscripts (2), 
(3), and so on, in order to identify the different 
sets of random effects and their associated 
variance (and any covariance) parameters. 
Convention has it that student-level (1) super-
scripts and subscripts do not appear in the 
model equation, but are implicit. In this nota-
tion, i (I = 1, …, Ni) indexes students, while 
school1(i) and school2(i) index the specific 
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fourth-grade school and fifth-grade school, 
respectively, to which student i belongs. Simi-
larly, teach1(i) and teach2(i) index the specific 
effects of the first-year and second-year teach-
ers to which student i was assigned.

Variance Decomposition

We can begin by partitioning the total vari-
ance in Y into several random components.
The total variance is simply the sum of the five 
separate variance components for the reading 
outcome. In this case, the variance components 
include four random components (i.e., regard-
ing schools and classrooms) and a level-1 stu-
dent residual:

(2)

We assume each variance component in Equa-
tion 2 is approximately normally distributed 
(~N) with means of 0 and some variance (  
or ). 

The proportion of variance associated with 
each random classification can be estimated as 
the particular variance component of interest 
divided by the total variance. For example, for 
the Year-2 school, the intraclass coefficient 
(ICC) is calculated as the ratio of the second 
school’s variance to the total variance.

(3)

We can also estimate the ICC for two stu-
dents in the same first-year and second-year 
school or who have the same first-year and 
second-year teachers. For example, adding the 
two school variance components provides the 
correlation in outcomes between two students 
who attend the same first-year and second-
year school. 

(4)

Model 1: Ending Status Intercept
and Growth Rate

For repeated measures data, we often start 
the model-building sequence by estimating 
just the intercept and growth rate. We add t to 
denote the 2 years of reading achievement data 
are nested within individual students. In a 
model with only two repeated measurements 
of the outcomes, the growth must be linear. 
The growth estimate, therefore, represents the 
student gain in reading between Year 1 and 
Year 2. In our models, we define the intercept 
(β0) as students’ average ending status (rather 
than initial status); that is, their reading 
achievement level at the end of Year 2 (fifth 
grade). The growth rate (β1) then describes the 
student’s gain during the second year of the 
study. We can specify the combined model for 
individual i at time t as follows:

(5) 

We specify the Year-1 and Year-2 random 
school effects as classification 4 and 5, respec-
tively, and the Year-1 and Year-2 random 
teacher effects as classification 2 and classifi-
cation 3, respectively. Equation 5 also suggests 
that the reading gain estimate is specified as 
randomly varying between second-year 

schools ( ), since 85% remained in 

their first-year school during the 2 years of 
data collection (with 15% changing schools 
between years). Once we specified gains 
between second-year schools to be randomly 
varying, we found student growth did not ran-
domly vary between first-year schools or 
between classrooms. 

Model 2: Adding Effects for ELL 
Participation and Changing Schools

In Model 2, for ending status in reading, we 
add fixed effects for ELL participation, student 
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mobility, as well as their interaction 
(ELL*changed). For the gain parameter, we 
add fixed effects for ELL participation and stu-
dent mobility. We also add random effects for 
ELL participation slopes for school 2 and for 
teacher 2:

(6)

In Equation 6, we found ELL-reading 
achievement slopes varied only between Year-
2 schools and Year-2 classrooms. We also 
found student mobility did not vary across 
schools. 

Model 3: Adding Remaining
Student-Level Controls,
Teacher Effects and School Variables

In Model 3, we add the remaining student 
demographics (female, minority by race/eth-
nicity, low SES); the school-level composition 
(ELL and low-SES composition), staffing 
(teacher stability), and educational process 
indicators; and the relevant teacher effects. For 
ease of presentation, we present Model 3 in 
two parts in Equation 7. First, we add student-
level controls for female, minority by race/eth-
nicity, and low SES as within-school predic-
tors, along with interactions for low SES and 
ELL participant, student mobility, and student 
gains. We did not specify gender in the interac-
tion terms since it was not significant. Second, 
we add the three school-level predictors. We 
also specify the cross-level interaction of 
school ELL composition on the random ELL-
participation slope (19):

(7)

Third, we add the effects for Year-1 teachers 
and Year-2 teachers and the cross-level interac-
tions in the second part of Equation 7. Note that 
since there are six ordinal levels of effective-
ness (coded from 0 to 5), we specify five β coef-
ficients for each teacher effect (and interaction) 
variable, with the reference group being teach-
ers at the highest level of effectiveness (cate-
gory 5). We also add cross-level interactions 
for ELL participation and student mobility to 
the teacher effect portion of the model: 

(7) 

This second part of Equation 7 specifies the 
fixed teacher effects in Table 3 and the Model 
3 variance components summarized in Table 
2. We investigated other three- and four-way 
interactions between student gains and Year-2 
teacher effects (i.e., ELL participant, changed 
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schools) but found them to be nonsignificant. 
Therefore, we left them out of the final version 
of Model 3. 

RESULTS 

Examining the Odds of Assignment
to Highly Effective Teachers

In Figure 2, we present the results of our 
initial examination of the distribution of ELL 
students versus non-ELL students across the 
six levels of teacher effectiveness. We found 
during Year 1, ELL students were significantly 
more likely to be assigned to teachers of lower 
effectiveness than to teachers of average or 
high effectiveness (χ2 =11.068, 5 df, p < .05). 
Regarding Year-2 teachers, the results sug-
gested ELL students were also less likely to 

have high-effective teachers, and they were 
somewhat more likely to be assigned to teach-
ers of low-average effectiveness (χ2 = 23.775, 
5 df, p < .001). 

Given these initial results, we next exam-
ined student background variables that might 
explain the probability of students being 
assigned to teachers of low, average or high 
effectiveness in Table 1. For Year-1 teachers, 
we found the odds of ELL students encounter-
ing a high-effective teacher versus combined 
average- or low-effective teacher were about 
0.90 times the odds of non-ELL students 
(p = .05), holding SES background constant. 
In other words, the odds of obtaining a high-
effective teacher were reduced by about 10%. 
For low-SES students, the odds of obtaining a 
high-effective versus combined average- or 
low-effective teacher were about 0.93 times 
the odds of average or high SES students (p < 

Note: Clear area above the solid line within the bar indicates fewer 
observed cases than expected; shaded area above the solid line within 
the bar indicates more observed cases than expected

Figure 2. Distribution of teacher effects by ELL participation 
status.
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.05), holding ELL status constant. For Year-2 
teachers, we also considered the possible 
effects for student mobility. The results sug-
gested the odds of ELL students encountering 
a highly effective teacher versus combined 
average- or low-effective teacher were contin-
gent on whether or not they changed schools. 
More specifically, the interaction provides a 
test of whether the effect of changing schools 
on the odds of encountering teachers of high 
effectiveness versus combined lower effec-
tiveness were the same for ELL versus non-
ELL students. The significant interaction sug-
gests that for students who changed schools, 
the odds of an ELL student obtaining a highly 
effective teacher versus lower effective teacher 
were about 0.73 times the odds for non-ELL 
students (or reduced by about 27%), holding 
the other variables constant. For ELL students, 
therefore, changing schools was associated 
with considerably lower odds of being 
assigned to a highly effective teacher than to a 
teacher of average or lower effectiveness. 

Investigating the Models 

We present the results of our successive 
model tests in Table 2. The fixed-effect 
estimates in the table are in standard deviation 

(SD) units. We first summarize the variance 
decomposition in reading achievement for 
combinations of schools and teachers. In the 
variance decomposition column, we standard-
ized the total variance in reading achievement 
to 1.0. The intercept ( ) represents 
average student achievement across all schools 
and occasions. As expected, most of the vari-
ance in reading outcomes was associated with 
individual students (Residual σ2 = 0.797, or 
80%). Second, we note that the correlation in 
reading outcomes for two students attending 
the same school over the study was about 
13.7% (0.078 + 0.059 = 0.137). Third, the cor-
relation in reading scores for two students hav-
ing two common teachers was about 6.5% 
(0.034 + 0.031 = 0.065). This suggests school 
macro contexts contribute slightly more to 
explained variance in students’ reading 
achievement than classroom macro contexts. 
The 2*log likelihood coefficient (2LL) for 
each successive model provides an indication 
in the improved fit of each model to the data, 
which is represented by smaller coefficients. 

Model 1 in Table 2 provides students’ aver-
age ending achievement ( ) and 
average gain ( ) estimates. Note 
that we centered the reading scores on the 

Table 1. Ordinal Regression Examining the Odds of Student Assignment
to Highly Effective Teachers Versus Teachers of Combined Lower Effectiveness

Log
Odds SE

Hypothesis Test

Odds 
Ratio

95% Wald 
Confidence Interval 

for OR

Wald Chi-
Square df Sig. Lower Upper

Teacher 1 Effectiveness

 ELL participant .109 .0555 3.841 1 .050  .897 .804 1.000

 Low SES .075 .0382 3.855 1 .050  .928 .861 1.000

Teacher 2 Effectiveness

 ELL participant  .054 .0667 .656 1 .418 1.056 .926 1.203

 Low SES .066 .0441 2.263 1 .132  .936 .858 1.020

 Changed schools .007 .0651  .011 1 .917  .993 .874 1.128

 ELL*Changed schools .322 .1601 3.990 1 .046  .725 .516 0.988

̂0 0.004–=

̂0 0.632=

̂1 0.629=
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Year-1 standardized scores (i.e., with M = 0, 
SD = 1). Therefore, on average, students grew 
approximately 0.63 SD between Year 1 and 
Year 2 (p < .05) to arrive at an ending achieve-
ment level of 0.63. Model 1 also suggests end-

ing reading achievement estimates varied 
across classroom settings, as represented by 

teachers (  = 0.018,  = 0.015, 

p < .05), and school settings (  = 

Table 2. Standardized Fixed and Random Effects for Reading Achievement (Models 1–3)

Variable
Variance 

Decomposition      Model 1     Model 2 Model 3

Fixed Effects
School Level
Ending Intercept 0.004** 0.632** 0.667** 0.913**
School process 0.098**
Staff stability 0.053**
ELL composition 0.102**
Student mobility 0.008
ELL composition*ELL 0.041**

Classroom Level 
Teacher 1 Effect See Table 3
Teacher 2 Effect See Table 3

Student Level 
Female 0.139**
Minority by race/ethnicity 0.279**
Low SES 0.234**
ELL participant 0.128** -0.003
ELL*Low SES 0.113**
Changed schools 0.176** 0.316**
Minority*Changed schools 0.081**
Low SES*Changed schools 0.093**
ELL*Changed schools 0.036 0.230**

Gain 0.629** 0.623** 0.656**
Gain*ELL 0.031** 0.031**
Gain*Low SES 0.019*
Gain*Minority 0.026**
Gain*Changed 0.012 0.013

Variance Components
School 2 0.078** 0.046** 0.046** 0.008**
School 1 0.059** 0.032** 0.025** 0.006**
School 2 (Gain) 0.003** 0.003** 0.002
School 2 (ELL) 0.017** 0.008
Teacher 2 (ELL) 0.034** 0.032**
Teacher 2 0.034** 0.015** 0.014** 0.012**
Teacher 1 0.031** 0.018** 0.018** 0.010**
Residual 0.797** 0.494** 0.489** 0.463**
Model -2LL 49,184.31 38,997.22 38,809.95 36,448.30

Note: *p < .10. **p < .05.

̂teach1 i
2 ̂teach2i

2

̂school1i
2
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0.032,  = 0.046, p < .05). In Model 1, 
student gains also varied across schools 
(  = 0.003, p < .05). In models where 
repeated measures are nested within individu-
als, it is convenient to define a baseline model 
with the growth parameter included for com-
parison with subsequent models. This model 
generally provides more accurate estimates of 
the variance parameters than the simple vari-
ance decomposition model (Hox, 2010). We 
note in passing the difference in the size of the 
variance components in these two models after 
adding the growth parameter. 

In Model 2, we added ELL participation 
and student mobility to explain variability on 
reading intercepts and gain slopes. Students 
who changed schools on average scored con-
siderably lower in reading (  = 0.176, p < 
.05) than their peers who remained in the same 
school. ELL participants had lower scores in 
reading compared with their native English-
speaking peers (  = 0.128, p < .05). The 
interaction between ELL participation and 
mobility was not significant (  = 0.036, p > 
.10). On average, non-ELL students who 
stayed at the same school over the 2-year 
period would be expected to grow about 0.62 
SD in reading from Year 1 to Year 2, after 
accounting for the limited set of predictors in 
Model 2. ELL students’ gain in reading was 
slightly less by about 0.03 SD (  = 0.031, p
< .05). Student mobility did not affect stu-
dents’ reading gains (  = 0.012, p > .05). The 
variance components in Model 2 indicated that 
ELL-reading slopes varied across second-year 
teachers (  = 0.034, p < .05) and 

across schools (  = 0.017, p < .05).3
We note that the variance estimates for ELL-
reading slopes may seem small. Multilevel 
models assume a normal distribution of slope 
residuals, for which the standard deviation is 
the square root of the variance (Hox, 2010). In 
this case, then, the standard deviation for ELL-
achievement slope residuals for Year-2 teach-
ers was about 0.18, and corresponding ELL-

achievement standard deviation for Year-2 
schools was 0.13. Compared to the average 
standardized ELL effect at the student level in 
Table 2 (  = 0.128), therefore, these results 
indicate the contextual variability in the size of 
ELL-achievement effects was considerable for 
classrooms and schools. These results pro-
vided support for our first hypothesis regard-
ing contextual variability in ELL-reading 
achievement slopes. 

Model 3 adds the school and classroom 
macro contexts and the student controls. The 
reading intercept was 0.91, which can be inter-
preted as the expected reading score of a non-
ELL student who was male, not a minority by 
race/ethnicity, of average or high family 
income, and did not change schools. Since we 
standardized all the school variables except for 
high student mobility, the intercept also 
describes an individual attending a school at 
the sample average in school processes, 
teacher stability, and student ELL composi-
tion, and having average/low student mobility. 
Regarding teacher effectiveness, the increase 
in the ending intercept from Model 2 (  = 
0.667) to Model 3 (  = 0.913) was primarily 
the result of the student being assigned to con-
secutive teachers defined as highly effective 
(category = 5). This implies that having two 
highly effective teachers represented a consid-
erable increase in average ending achievement 
over Model 2, which did not include the class-
room macro context. For ease of presentation, 
in Table 2 we summarize the Model 3 results 
for the school macro context and for students. 
We then examine classroom macro contexts in 
terms of descending teacher effectiveness on 
students’ reading achievement in more detail 
in Table 3. 

We next highlight several Model 3 results. 
First, regarding student-level variables, stu-
dents who were minority by race/ethnicity or 
low SES also had significantly lower ending 
achievement (  = 0.279,  = 0.234, 
respectively, p < .05). After accounting for the 
other individual-level predictors in the model, 
the gap in reading achievement between ELL 
students and non-ELL students was no longer 
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statistically significant (  = 0.003, p > .10). 
We note, however, the meaning of this result 
refers to the predicted ending achievement 
score of an ELL student assigned to consecu-
tive highly effective teachers (coded 5), hold-
ing other variables constant. In Model 3, 
student mobility had a larger negative effect on 
achievement for non-ELL students (  = 
0.316, p < .05) than observed in Model 2. For 
ELL students, changing schools was positive 
and statistically significant (  = 0.230, p < 
.05), provided they were assigned to a highly 
effective teacher, holding other variables con-
stant. This implies for these ELL students, the 
reading gap decreased considerably to 0.09 
(0.32 + 0.23 = 0.09), controlling for other 
variables in the model. We note similar posi-
tive reductions in gaps in reading scores for 
minority students (  = 0.081, p < .05, and
0.32 + 0.08 = 0.24), and low-SES students 
(  = 0.093, p < .05, and 0.32 + 0.09 = 
0.23), if they encountered highly effective 
teachers in those macro contexts. ELL stu-
dents’ reading gains were slightly smaller than 
the gains of their non-ELL peers (  = 
0.031, p < .05). Minority students also made 
smaller gains than the reference group of stu-
dents (  = 0.026, p < .05). Low-SES stu-
dents appeared to make slightly larger gains 
compared with students of average or high 
SES (  = 0.019, p < .10). Once again, these 
subgroup estimates assumed assignment to 
highly effective teachers. 

Second, at the school level, stronger staff 
perceptions regarding educational processes 
were positively related to ending reading 
achievement (  = 0.098, p < .05). Similarly, 
higher teacher stability was also positively 
related with ending achievement (  = 0.053, 
p < .05). In contrast, schools with larger con-
centrations of ELL students had lower ending 
reading achievement (  = 0.102, p < .05). 
We also note that school ELL composition was 
associated with diminished gaps in ELL-read-
ing achievement slopes between classrooms 
(  = 0.041, p < .05). These findings provided 
support for our second hypothesis—that is, 
gaps in ELL-reading achievement slopes 

between classroom macro contexts would be 
smaller in schools with higher concentrations 
of ELL students. Of note, in preliminary anal-
yses we found that other school variables (e.g., 
educational processes, teacher stability, and 
student mobility) were unrelated to gaps in 
ELL-reading achievement slopes. 

Examining Differences
in Predicted Teacher Effects 

In Table 3, we provide the results of our 
more detailed investigation of teacher effec-
tiveness scores from Model 3. In this table, we 
present the teacher effects in six categories for 
both the first-year and second-year teachers. 
Each descending effectiveness category can be 
compared against the reference category (i.e., 
highly effective, coded 5) for Year-1 and Year-
2 teachers. Since the estimate for the reference 
category is the intercept, the category 5 esti-
mates in the table are redundant (0). Con-
trolling for the other variables in the model, we 
can interpret the intercept as the ending read-
ing score for a non-ELL student who had con-
secutive highly effective teachers. Recall that 
student would have an ending standardized 
reading score of 0.91 (see Table 2). 

For Year-1 teachers, the descending effects 
on non-ELL student achievement were all sig-
nificantly lower than the reference category, 
holding other variables constant. The size of 
the effects ranged from approximately 0.07 
SD to 0.22 SD, holding other variables con-
stant. Table 3 indicates the negative effects of 
being assigned to Year-1 teachers of descend-
ing effectiveness were generally compounded 
for ELL students, with effects generally rang-
ing from about 0.13 SD to 0.23 SD, holding 
other variables in the model constant. The one 
exception was for ELL students assigned to 
Year-1 teachers in the lowest category (  =
0.056, p > .10). In this latter case, although 
the ELL-effectiveness interaction term was not 
statistically significant, ELL students assigned 
to a highly ineffective Year-1 teacher would 
have predicted scores similar to their non-ELL 
peers assigned to the same ineffective teacher 
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(  = 0.216, p < .05). In contrast, if we con-
sider assignment of an ELL student to a Year-
1 teacher in effectiveness Category 1, the esti-
mated reading gap would be the Category-1 
effect (  = 0.247, p < .05) added to the cat-
egory-1 x ELL interaction effect (  = 
0.196, p < .05), which would be 0.45 SD. 
This represents a considerable gap in ending 
reading achievement, compared with a non-
ELL student assigned to a highly effective 
Year-1 teacher. The table indicates slightly 

smaller estimated reading achievement gaps 
for ELL students, as Year-1 teacher effective-
ness categories increased. 

For the Year-2 moderating teacher effects, 
the pattern was similar to the Year-1 effects for 
non-ELL students (but slightly smaller), with 
descending effects ranging from 0.04 SD to 
about 0.14 SD. The main effect of having two 
highly ineffective (i.e., category 0) teachers 
would be the sum of the Year-1 category 0 
effect (0.22) and the Year-2 category 0 effect 

̂20

̂21
̂26

Table 3. Model 3 Standardized Teacher Effects for Ending Reading Achievement

Variable Teacher 1 Teacher 2

Fixed Effects 
Effect = 0 0.216** 0.107**
Effect = 1 0.247** 0.137**
Effect = 2 0.164** 0.092**
Effect = 3 0.077** 0.055*
Effect = 4 0.068* 0.042
Effect = 5  0  0
Effect = 0  ELL 0.056  0.138**
Effect = 1  ELL 0.196**  0.125
Effect = 2  ELL 0.126**  0.047
Effect = 3  ELL 0.188**  0.046
Effect = 4  ELL 0.230** 0.028
Effect = 5  ELL  0  0
Effect = 0  changed  0.095*
Effect = 1  changed  0.055
Effect = 2  changed  0.083*
Effect = 3  changed  0.103*
Effect = 4  changed  0.192**
Effect = 5  changed 0
Effect = 0  changed  ELL 0.601**
Effect = 1  changed  ELL 0.627**
Effect = 2  changed  ELL 0.267*
Effect = 3  changed  ELL 0.321**
Effect = 4  changed  ELL 0.337
Effect = 5  changed  ELL  0
Effect = 0  gain 0.052**
Effect = 1  gain 0.033*
Effect = 2  gain 0.034**
Effect = 3  gain 0.025
Effect = 4  gain 0.030
Effect = 5  gain 0

Note: *p < .10. **p < .05. 
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(0.11) or about 0.33 SD, holding other vari-
ables constant. Note this estimate is similar to 
being assigned to consecutive category-1 
teachers (i.e., = 0.39 SD). For ELL students, 
the two-way interactions for Year-2 teacher 
effectiveness were generally nonsignificant, 
due to the additional presence of mobility in 
the model. Taken together, however, these 
results provide support for our third hypothesis 
that ELL students fared better when assigned 
to more-effective teachers. 

If we examine the second-year teacher esti-
mates more closely, we observe the pattern of 
teacher effects on ending reading achievement 
was more complex than for Year-1 teachers, 
due to the additional presence of student 
mobility. More specifically, the three-way 
interaction between teacher effectiveness, ELL 
status, and student mobility was statistically 
significant for most effectiveness categories. 
In Table 3, we highlight these effects with gray 
shading to draw attention to the fact that signif-
icant higher order interactions indicate the 
two-way interactions in the model are different 
due to levels of the third predictor (Maxwell & 
Delaney, 1990). The moderate negative coeffi-
cients (i.e., ranging from about 0.27 SD to 
0.63 SD)4 imply that, for ELL students, chang-
ing schools led to a considerable disruption in 
their reading achievement if they encountered 
average or ineffective teachers compared to 
their non-ELL peers who changed schools. As 
noted previously, however, for ELL students 
assigned to highly effective Year-2 teachers, 
gaps in ending reading achievement due to 
mobility were considerably reduced. Overall, 
these results provided support for our fourth 
hypothesis regarding the additional disruption 
in ELL students’ reading progress due to 
encountering average or ineffective teachers if 
they changed schools. 

The interpretation is straightforward 
regarding reading gains, since there were no 
significant interactions due to ELL participa-
tion or mobility. Students assigned to teachers 
rated as category 2 or lower in effectiveness 
made smaller gains in reading compared with 
students assigned to highly effective Year-2 

teachers (  = 0.052, p < .05;  = .033, p
< .10;  = .034, p < .05). We investigated 
other possible interactions regarding ELL sta-
tus and gains; however, they were not statisti-
cally significant, and so we left them out of the 
final model. 

We can also estimate an approximate pro-
portion reduction in variance for intercepts and 
slopes comparing Model 3 against Model 1 
(Raudenbush & Bryk, 2002).5 For school 
intercepts, the proportion reduction in variance 
was over 80%; for teachers, it was about 33% 
for Year-2 teachers and 44% for Year-1 teach-
ers; and for individuals it was about 7%. For 
ELL-achievement slopes,6 the reduction was 
about 53% for Year-2 schools, and for Year-2 
teachers it was about 6%. Finally, for student 
gains, the reduction was about 33% between 
schools. 

DISCUSSION AND IMPLICATIONS

In this study, we examined micro-macro orga-
nizational linkages in order to assess the rela-
tive impacts of classroom and school macro 
contexts on immigrant students’ reading 
achievement vis-à-vis their native-born peers. 
We were primarily interested in the reading 
progress of ELL students, as they often enter 
school at a disadvantage due to speaking a lan-
guage other than English at home. Moreover, 
the effects of multiple contexts on the reading/
literacy progress of ELL students through 
combinations of teachers and school settings 
have been less studied than for other sub-
groups of students. To test our model of 
macro–micro linkages and their impacts on 
ELL reading achievement, we drew on organi-
zational theory and previous research regard-
ing structural arrangements in schools. We 
assumed the loose coupling between class-
rooms and school administrative strategic 
action, which also often serves to buffer the 
school against changing external demands, 
results in the custom of granting considerable 
autonomy through the closed classroom door 
(Bidwell, 1965; Metz, 1984; Weick, 1976) but 
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often results in considerable differences in the 
effectiveness with which teachers deliver 
instruction (Seidel & Shavelson, 2007). 

Our results provide initial insight into 
macro contexts and patterns of achievement 
that differentiate ELL students with respect to 
their non-ELL peers. We found support for our 
first hypothesis that ELL-reading achievement 
scores varied across both Year-2 classrooms 
and Year-2 schools. This finding implies dif-
ferences in the social distribution of learning 
outcomes exist for ELL students (e.g., Lee & 
Bryk, 1989) due to intersection of multiple 
macro contexts (classroom and school learning 
contexts) in explaining variation in individual 
achievement (Zaccarin & Rivellini, 2002). In 
school contexts, we found that teacher stabil-
ity, the quality of schools’ educational pro-
cesses (e.g., leadership, classroom practices, 
student support, social climate), and student 
composition were positively associated with 
ending reading achievement. 

With respect to identifying the possible 
moderating effects of particular macrolevel 
variables on microlevel (ELL-achievement) 
slopes (Zaccarin & Rivellini, 2002), however, 
we were less successful. Consistent with our 
second hypothesis, we found gaps in ELL–
achievement slopes were reduced in schools 
settings with greater concentrations of ELL 
students. Our preliminary analyses indicated 
there was considerable variation in the size of 
ELL-reading achievement gaps across schools, 
suggesting in some schools, the consequences 
of ELL participation on reading achieve-
ment—that is, their social distribution—were 
more substantial than in other settings (i.e., as 
illustrated by larger reading gaps). This find-
ing was consistent with previous research on 
ELL students, which suggests ELL concentra-
tion may be a proxy for the presence of better 
school academic supports. More specifically, 
the presence of more students having difficulty 
acquiring reading skills may benefit ELL stu-
dents, many of whom also qualify for Title I-
related services (Han & Bridglall, 2009). In 
this study, 50% of the ELL students also 
received Title I services. Alternatively, it may 

also be that school academic expectations are 
lower in these settings. We found the staff per-
ceptions regarding quality of school processes 
and other school context variables were unre-
lated to ELL-achievement gaps. Teachers’ per-
ceptions of the quality of school educational 
processes likely provide useful school-level 
information regarding the nature of the overall 
school macro context and student achievement 
(Han, 2012), but they may not be sensitive 
enough to detect differences in the experiences 
of ELL students that might explain variation in 
ELL-achievement effects between classroom 
macro contexts. 

 With respect to classroom contexts, we 
found differences in teacher effectiveness pro-
vide important insights to the reading progress 
of ELL students versus their native English-
language peers. As we traced the movements 
of ELL and non-ELL students through class-
rooms, our preliminary analyses indicated that 
ELL students were significantly less likely to 
encounter highly effective teachers than their 
non-ELL peers. For non-ELL students, assign-
ment to a Year-1 teacher of average or low 
effectiveness had a statistically significant 
negative impact on ending reading achieve-
ment for each descending category, compared 
to assignment to a highly effective teacher. For 
ELL students, additional significant reading 
gaps were evident across all but the lowest 
effectiveness category. These findings were 
consistent with previous research noting the 
differential effects of teachers on various sub-
groups of students (e.g., Loeb, Darling-
Hammond, & Luczak, 2005; Seidel & Shavel-
son, 2007). This result provided support for 
our third hypothesis that ELL students would 
have smaller gaps in ending achievement if 
they encountered more effective teachers. 

For students who did not receive ELL ser-
vices, assignment to Year-2 teachers of aver-
age or low effectiveness also had a statistically 
significant negative effect on ending reading 
achievement. Because of the presence of sig-
nificant higher order interactions in the model, 
however, interpreting only the main effects for 
the Year-2 teacher effects would be incom-
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plete. Second-year teacher effects on student 
achievement were also dependent on student 
mobility and, if students did change schools, 
on whether or not they were ELL participants. 
More specifically, for students who did not 
receive ELL services, the effects of varied 
teacher effectiveness on achievement gaps due 
to mobility were essentially neutral. For ELL 
students, however, the added impact of mobil-
ity on reading achievement gaps was generally 
negative, especially if the student encountered 
teachers of average or low effectiveness. 
Recall that for ELL students who changed 
schools and received a highly effective 
teacher, gaps in reading achievement were 
reduced substantially. This finding supported 
our last hypothesis regarding ELL student 
mobility and was consistent with previous 
research, which implies that for students with 
English language needs, mobility may disrupt 
program and instructional continuity (e.g., Han 
2012; Hebers et al., 2013). We consider the 
academic effects of ELL students’ assignment 
to marginal or average teachers to be substan-
tial, especially in the context of school person-
nel’s potential role in overseeing the 
distribution of quality teacher resources to 
ELL students as they attempt to meet literacy 
standards in order to exit transition-English 
programs. Our results indicated that consider-
able numbers of students still had reading dif-
ficulties well into their fourth and fifth grade 
years (see also Burkam et al., 2009; Han, 2012; 
Umansky et al., 2015).

This study nevertheless has several limita-
tions. Perhaps most important, the data did not 
incorporate independent measures of teachers’ 
qualifications, special training, and observed 
measures of classroom practices that might 
help explain how differences in effectiveness 
levels affect the student reading achievement. 
As a classroom-level measure, estimates of 
teacher effects from students’ background and 
previous achievement leave unanswered ques-
tions regarding how variability in teachers’ 
effectiveness likely results from differences in 
their preparation, academic expectations, cov-
erage of curriculum, instructional strategies, 

and domain-specific learning activities (Seidel 
& Shavelson, 2007). The study therefore falls 
short in addressing questions about the 
sequencing of teacher effects and student out-
comes—that is, do the observed results repre-
sent a teacher-related effect or a selection 
effect? It is possible that various macro con-
textual conditions examined in the study shape 
learning environments in more complex ways 
than our proposed model could uncover. For 
example, this can include the manner in which 
teachers of varying effectiveness may present 
instructional materials to different subgroups 
of students, their lesson pacing, the levels of 
thinking stressed, and the extent to they can 
manage student behavior. 

Second, the data did not contain specific 
information on the quality of ELL services for 
individual students. We note that outside of 
general certification requirements, elementary 
teachers who work with ELL students in 
schools participating in the study were not 
required to possess specialized training. It can 
be very difficult for classroom teachers to dif-
ferentiate literacy instruction for students who 
may have very limited reading skills. Although 
large elementary schools might have an ELL 
resource teacher, this is not currently a state 
requirement. Finally, survey data regarding the 
quality of key education processes at the 
school level represent only a proxy measure 
for more thorough information that could be 
collected about teachers’ instructional exper-
tise, the presence of academic supports, and 
the role of leadership in the coordination of 
school academic processes. We did find that 
stronger staff perceptions about these key 
school processes were positively associated 
with ending reading achievement. It may 
require more-detailed measures of classroom 
academic processes, however, to explain vari-
ation in ELL-achievement slopes between 
classrooms. 

Despite these limitations, we were encour-
aged by the utility of cross-classified multi-
level modeling to represent the ecological 
effects between multiple macrolevel contexts 
and microlevel relationships of interest in this 
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study. This milieu of educational contexts 
bears substantially on the social distribution of 
learning for immigrant students in particular 
during their elementary years, as they encoun-
ter specific teachers and school settings that 
influence the manner in which they experience 
the school system’s formal curriculum. Fur-
ther, the findings contribute to a preliminary 
set of studies suggesting the importance of 
including macrolevel contexts in examining 
the individual and family background vari-
ables that affect the academic progress of ELL 
students during their elementary school years. 
We encourage others working in this area of 
organizational contexts and student learning to 
explore the potential of these varied cross-clas-
sified contextual models as a means of extend-
ing our understanding of students’ educational 
experiences. 

NOTES

1. We note that the data were virtually complete 
on all variables for students in the study, due to 
the necessity of linking students to their teach-
ers and linking teachers to the 160 elementary 
schools in the study through appropriate identi-
fiers. The one exception was ELL status, where 
200 cases were missing out of 9,196 students 
(2%). We compared reading achievement in a 
regression model with listwise deletion of the 
200 ELL cases against a regression model with 
imputed ELL values for the 200 cases across 
10 replications. The standardized beta for ELL 
participation in the first model was –0.066, and 
in the imputed model it was –0.064. We there-
fore decided to use the data with imputed val-
ues (selecting the midpoint number of ELL 
cases across the replications). With respect to 
linking students to teachers, we note there were 
individuals that we could not link to a particu-
lar teacher. If we assumed 20 students in the 
average class (i.e., the mean was approximately 
20 with SD of about 6), with approximately 
500 teachers per grade level, the complete data 
set likely would consist of somewhat over 
10,000 students. 

2. For fourth grade (Year 1) teachers, the percent-
age distributions across ascending categories 
were 10.7, 18.6, 25.6, 20.9, 12.6, and 11.6. For 

fifth grade (Year 2) teachers, the percentage 
distributions across ascending categories were 
10.0, 10.1, 26.0, 32.0, 11.9, and 10.0. 

3. We tested the significance of the model vari-
ance components with likelihood ratio tests, as 
they are typically more powerful than the Wald 
Z tests included in the output (Hox, 2010). 

4. Note that the estimate for ELL students who 
changed schools in category 4 of effectiveness 
(0.337) would likely be statistically signifi-
cant, but there were only a few number of cases 
in this cell (which resulted in a larger estimated 
standard error and corresponding p value 
> .10). 

5. The reduction in ending reading achievement 
variance was as follows: school2 = 0.826; 
school1 = 0.813; teacher1 = 0.444, teacher2 = 
0.200; individuals = 0.067. For year-2 reading 
gains, the reduction was 0.330. For ELL 
slopes, the reduction in variance was as fol-
lows: school2 = 0.529; teacher2 = 0.029. 

6. We note that for random slopes, these estimates 
are approximate only, since the presence of 
random slopes can complicate the proportional 
reduction in variance estimates (Hox, 2010). 
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APPENDIX A

The individual items comprising the five 
dimensions provide information about the 
school’s relative focus on the quality of 
instruction; processes utilized in identifying 
and resolving instructional problems; collabo-
rative staffwide development of a school-
improvement plan; teachers’ classroom 
instructional practices and collaboration in 
developing and refining the school’s curricu-
lum; and teachers’ efforts to assess and change 
their instruction in response to students’ aca-
demic progress and to pursue professional 
development activities. 

• For principal leadership focused on school 
improvement ( = .80), sample items 
included the extent to which principals 
make student achievement a top goal, help 
create a clear school mission and goals, 
resolve instructional problems effectively, 
work with staff and community, monitor 
teacher work, and create open communica-
tion. 

• For school emphasis on learning opportu-
nities ( = 0.86), example items included 
how teachers use class time and provide 
help for students who are having difficul-
ties, the extent to which students participate 
in class, and how well students have mas-
tered identified academic skills.

• For school student achievement expecta-
tions ( = 0.84), items included expecta-
tions for student learning, the relative 
curricular emphasis on developing a wide 
range of academic skills, the extent to 
which challenging academic work is val-
ued, and communication regarding 
expected student learning goals.

• For teacher practices in monitoring student 
academic progress ( = 0.83), sample 
items included teacher evaluation of aca-
demic problems, feedback provided to stu-
dents and parents, homework expectations, 
promptness in evaluating homework, grad-
ing practices, and standards for class 
behavior. 
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• For school climate ( = 0.89), items 
included maintaining a safe school, having 
clean and comfortable buildings, having 
personnel that demonstrate caring attitudes, 
having students with positive attitudes 
about the school, and feelings of together-
ness at the school. 
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Primary Theory: Complexity theory/complex adaptive systems
Contribution to the Theory: This study charts a new direction for district reform research by using a rarely 
used theoretical framework in educational policy research: complexity theory. This theory was used to under-
stand and explain longitudinal patterns in the social ties among educational leaders in an underperforming dis-
trict in response to accountability pressure.

Abstract: Drawing on literature around district reform and policy implementation that suggests the impor-
tance of relational linkages in reform, and complex adaptive systems theory, which highlights the interdepen-
dent and emergent properties of systems, this article explores the evolution of social ties among educational 
leaders implementing a reform policy. We examined the formation and dissolution of social ties between cen-
tral office and principals within an underperforming district over a 3-year period. Through longitudinal social 
network modeling we identified distinct endogenous and exogenous patterns in the formation of social ties 
among leaders, including tendencies toward forming reciprocated, local, and centralized relationships. Impli-
cations for policy and directions for future research are discussed.

Although no longer the law of the land, the No 
Child Left Behind (NCLB) act has still left its 
mark on the education landscape. This article 
is a retrospective look at the way in which one 
leadership team over a 3-year period engaged 
around an improvement policy in response to 

be under improvement. This look back may 
support new ways of conceptualizing the 
implementation of Every Student Succeeds 
Act particularly around accountability. 

A core and hotly contested aspect of NCLB 
is the adequate yearly progress benchmarks 
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that established targets for district and school 
performance. Failure to meet these goals 
results in designation as “in need of improve-
ment” (INI), leading to progressive sanctions 
for districts and schools. A study by the Center 
on Educational Policy (Usher, 2011) during 
the height of the NCLB era indicates that more 
than one third of U.S. schools did not make 
federal targets. In California—where this 
study takes place—2,796 schools serving more 
than 1 million students were designated as INI 
during that same time period, representing 
nearly 45% of all schools in the state receiving 
federal funding (California Department of 
Education, 2009). The number of INI school 
districts also increased to 298 in that same tar-
get school year, representing 47% of all dis-
tricts in the state receiving federal funds 
(California Department of Education, 2009).

In response to accountability demands, 
school districts have developed and imple-
mented numerous policies aimed at improve-
ment (Mintrop, 2003; Mintrop & Trujillo, 
2007). Research indicates that results from 
these reform policies have had mixed out-
comes (Mintrop & Sunderman, 2009). For 
example, in California only 2% of schools and 
1% of districts improved enough to be 
removed from improvement status (California 
Department of Education, 2009). Therefore, 
better understanding of the reform policy pro-
cess may offer additional insight into how 
reform is enacted. In exploring this topic, a 
number of scholars have argued that the pat-
terns of social interaction within and between 
schools and districts are related to the ways in 
which reform are carried out (Bryk & Schnei-
der, 2002; Frank, Zhao, & Borman, 2004; Pil 
& Leana, 2009). 

In examining the social processes involved 
in district reform and policy, scholars have 
drawn on a variety of frameworks that employ 
a social relational lens (Coburn, 2001, 2005b; 
Penuel, Riel, Krause, & Frank, 2009; Spillane, 
2004). These studies typically highlight the 
influence of social processes and provide ana-
lytic purchase on understanding how district 
reform policies are understood, taken up, and 

implemented in a variety of contexts. In gen-
eral this body of work suggests that the type, 
quality, and density of horizontal (within 
schools or districts) and vertical (between 
schools and districts) relationships may in turn 
support or constrain the development of social 
capital in support of policy implementation 
(Coburn & Russell, 2008; Daly, Moolenaar, 
Bolivar, & Burke, 2010). However, as Bour-
dieu (1986) notes, “The existence of a network 
of connections is not a natural given, or even a 
social given” (p. 249), which suggests that 
there are underlying processes of network for-
mation that precede the existence of a social 
tie. Yet few studies identify the factors that 
may account for the formation of networks, 
and even fewer in terms of a policy context 
(Daly & Finnigan, 2010). In support of this 
point, Glaeser (2001) writes, 

Indeed, the weakness of this research is not in 
either the theory or the empirical work on the 
effects of social capital. The real weakness is 
the lack of both theory and empirical work 
focusing on the causes of social capital. If we 
are going to change the level of social capital, 
we must have a coherent model of the forma-
tion of social capital and a body of empirical 
work that we trust about the formation of 
norms and networks. (p. 381)

As the formation and dissolution of ties in 
networks is a process that evolves over time, 
longitudinal analysis seems critical (Daly, 
2010; Honig, 2006), yet there is a dearth of 
work examining how ties are formed or dis-
solved over time around policy within a dis-
trict context. More specifically for this study, 
the longitudinal examination of social interac-
tions between central office and principals 
within a district—many of whom are often 
tasked with the implementation, supervising, 
and/or evaluating how well policy is enacted—
is also lacking. These gaps suggest a need for 
additional conceptual lenses, which may pro-
vide insight into theorizing around tie forma-
tion and complex social interactions among 
leaders as they implement educational policy 
over time. In addressing these identified gaps, 
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we draw on district reform research to frame 
our use of complex adaptive systems in con-
ceptualizing the formation and dissolution of 
ties among educational leaders in a large scale 
policy context. We posit that by examining the 
formation and dissolution of social ties among 
administrators across a district over time as 
they engage reform, we may be better able to 
understand the development of the complex 
social infrastructure that may shape policy 
implementation. 

The purpose of this paper is to take a more 
retrospective look at the ways in which leaders 
in a district team engage around NCLB. We 
examine the development of complex social 
interactions between central office and school 
site administrators engaging a reform policy 
over time using a complex adaptive systems 
framework through the application of longitu-
dinal social network modeling. By doing so, 
we gain a better understanding of how policy 
engagement happens in districts, as well as on 
how patterns of interaction change while dis-
tricts focus on reform in response to account-
ability policy. Two important points about the 
study are worth mentioning: (1) We are 
attempting to expand the repertoire of frame-
works typically used in educational policy 
research by drawing on the rarely used frame-
work of complex adaptive systems; and (2) We 
are using a rarely employed method, social 
network longitudinal modeling, which has not 
been applied to a policy setting in education to 
the best of our knowledge. This intersection 
provides opportunities for new insights, and a 
set of challenges when pushing conceptual and 
methodological boundaries. 

Our exploratory study is guided by the fol-
lowing overarching research question: What 
are the underlying social processes through 
which central office and school site leaders 
form and dissolve ties over the 3-year course 
of implementing a reform effort? We will 
investigate this question in the Naxos School 
District, an urban-fringe midsize district in 
California currently implementing a district-
wide reform policy in response to its fourth 
year of INI under NCLB. We offer that this 

longitudinal exploratory study will add to the 
empirical base around underperforming sys-
tems and make a unique theoretical and meth-
odological contribution as one of the few in 
education to explore the formation and disso-
lution of ties in a context of policy implemen-
tation. 

BACKGROUND

Before unpacking our conceptual framework 
around complex adaptive systems, we will first 
provide background to make the case for the 
attending to the relational linkages in district 
reform. Building on the literature around dis-
trict reform and the growing empirical base 
around the role of social interactions between 
districts and schools, we argue that improve-
ment will require closer attention to the devel-
opment of informal relations between and 
among school and central office leaders as 
they implement reform policy.

Districts and schools continue to face pres-
sure to improve outcomes for all students. In 
response to this accountability context, dis-
tricts and schools have enacted a number of 
reforms in an effort to improve outcomes 
(Mintrop, 2004; Mintrop & Trujillo, 2005). 
Many of these responses have included more 
reliance on focused training, narrow range of 
texts, prescriptive curricula, and standardized 
measurement systems (Mintrop & Truillo, 
2007)—foregrounding a more human capital, 
or bureaucratic, resource management 
approach to change.

A number of scholars have also suggested 
that these intense environments may have del-
eterious effects on the social environment of 
educators by inhibiting collaboration, profes-
sional interaction, and the exchange of instruc-
tional practices (Malen, Croninger, Muncey, &
Jones, 2002; Mintrop & Truillo, 2007). In con-
trast, the empirical base on improving schools 
indicates that if social relations are more trust-
ing, interactive, and collaborative—all aspects 
of increased social capital—then educators 
may be able to increase student improvement 
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(Bryk & Schneider, 2002; Pil & Leana, 2009; 
Mintrop, 2004; Mintrop & Trujillo, 2007; 
O’Day, 2004). Social capital in this sense is an 
investment in the social relations, or ties, 
among individuals in a system through which 
the resources of others can be accessed, bor-
rowed, or leveraged (Coleman, 1990; Lin, 
2001). Literature on social capital suggests 
that it is the pattern and quality of ties among 
individuals in a system that ultimately deter-
mines access to resources and individual and 
collective outcomes (Burt, 1992; Coleman, 
1988, 1990; Granovetter, 1973, 1982; Lin, 
2001; Putnam, 1995). For instance, districts 
that have stronger networks, between leader 
ties may well be able to share information and 
knowledge more effectively (Daly & Finnigan, 
2016).

Within the last decade, researchers examin-
ing educational systems have begun to take a 
more systemic view of reform, moving beyond 
the school to examine the role of relations 
between the district office and schools in the 
work of reform (Hightower, Knapp, Marsh, & 
McLaughlin, 2002; Honig, 2006; Honig & 
Coburn, 2008; McLaughlin & Talbert, 2003; 
Rorrer, Skrla, & Scheurich, 2008; Togneri & 
Anderson, 2003). This line of work suggests 
the important role of the district office in align-
ing processes and structures to support a more 
coherent approach to reform (Honig, Copland, 
Rainey, Lorton, & Newton, 2010; Rorrer et al., 
2008). 

In supporting the goal of coherent district-
wide reform, scholars have indicated that 
social capital in the form of shared understand-
ing, reciprocated sense-making, and clear con-
sistent communication around reform between 
central office administrators and site leaders 
may result in greater coherence, which is con-
ceptualized as clear focus throughout a system 
(Agullard & Goughnour, 2006; Honig & 
Ikemoto, 2008). As central office administra-
tors are positioned to bridge ideas and 
resources, such as knowledge, across the dis-
trict (Burch & Spillane, 2004; Honig, 2006, 
2008); these leaders occupy an important role 
in system reform. As Honig (2003, 2006) 

notes, district administrators’ boundary-span-
ning roles may support local policy implemen-
tation at the school site by moving reform-
related resources. Absent relational linkages 
between sites and central offices, successful 
efforts at reform appear remote (Leithwood, 
Louis, Anderson, & Wahlstrom, 2004). 

Therefore, successful reform efforts may 
require a shift in the way that change strategies 
are conceptualized and enacted within a dis-
trict. This shift entails a move from a singular 
focus on segments of the organization to 
engaging the entire system in a network of 
connections. Several scholars suggest the need 
for a more interdependent systems approach to 
organizational change and the movement of 
information and knowledge (Fullan, 2005; 
Hargreaves & Fink, 2006; McLaughlin & Tal-
bert, 2003), requiring that district and site lead-
ers “think systemically about schools and their 
development and see educational organiza-
tions in terms of their interdependent parts” 
(Smylie, Wenzel, & Fendt, 2003, p. 155). 
Studies of districts that applied systemic 
approaches to change indicate a range of spe-
cific strategies that schools and districts can 
take in building stronger intraorganizational 
ties (Chrispeels, 2004; Honig, 2004; Togneri 
& Anderson, 2003). These strategies include 
building the social capital between levels in 
the organization by creating structures for 
increased collaboration between central 
offices and sites (McLaughlin & Talbert, 
2003), developing learning partnerships (Cop-
land & Knapp, 2006), enhancing communica-
tion (Agullard & Goughnour, 2006), 
distributing leadership (Leithwood et al., 2007; 
Spillane, 2006), and offering differentiated 
support (Honig et al., 2010; Leithwood, 2010; 
Massell, 2000; Massell & Goertz, 1999), all of 
which suggest the importance of interdepen-
dent social relationships in the district reform 
equation. 

In addition, research outside of education 
suggests that systemwide improvement is 
influenced by relations within and across orga-
nizations (McGrath & Krackhardt, 2003; Ten-
kasi & Chesmore, 2003). These social 
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connections can either support or constrain 
opportunities for information and resource 
flow related to the development of new knowl-
edge among individuals, levels, and units 
(Ahuja, 2000; Tsai & Ghoshal, 1998). Fre-
quent ties are important to a coordinated 
reform effort as they support the transfer of 
tacit and complex knowledge, allowing for 
joint problem solving and systemwide 
improvements (Hansen, 1999; Reagans & 
McEvily, 2003; Uzzi, 1997). In effect, while a 
reform may prescribe particular ways of 
responding, it is ultimately the social ties 
between individuals that can influence the suc-
cess of reform implementation (Spillane, Rei-
ser, & Gomez, 2006). 

A growing number of studies (Coburn & 
Russell, 2008; Penuel, Frank, & Krause, 2006; 
Smylie & Evans, 2006) highlight the influence 
of social ties as a way to examine the imple-
mentation of reform. This work suggests that 
the density of ties across and within a system 
can influence the implementation of reform 
policy. In a related vein, policy research indi-
cates that implementation does not necessarily 
follow formal rational, linear, and uniform 
paths; rather, implementation encompasses a 
much more complex social adaptive endeavor 
involving individual interpretation, social 
influence, coconstruction, and contextual fac-
tors (Berman & McLaughlin, 1978; Coburn, 
2005a; Datnow, Lasky, Stringfield, & Teddlie, 
2006; Honig, 2008; Hubbard, Mehan, & Stein, 
2006; Supovitz & Weinbaum, 2008). How-
ever, while these studies offer a tremendous 
amount to our understanding of policy, they 
tend to analyze existing relations instead of 
how social ties are formed or dissolved during 
the implementation process. 

A number of districts and schools continue 
to underperform due to a host of complex 
issues, which may also include the type and 
quantity of social ties between district offices 
and school sites. Recent scholarship suggests 
the need for a systematic, consistent, and col-
laborative approach to reform with the district 
office playing a key role in creating alignment, 
communication, and clear focus on developing 

the relational linkages with schools (Daly & 
Finnigan, 2016). Despite research suggesting 
the important role of districts in reform and the 
importance of intra- and interlevel social capi-
tal, there remains a gap in the literature in 
terms of understanding how informal social 
networks develop and evolve among leaders 
within a policy context. Furthermore, as the 
process of reform implementation takes place 
over time, is grounded in social processes, and 
is interdependent and complex, the theoretical 
framework of complex adaptive systems may 
provide analytic purchase in theorizing the 
evolution of social relations related to reform. 

CONCEPTUAL FRAME

In this section we build on the background 
work previously discussed, which suggests 
that social ties between districts and sites are 
understudied and are important aspects in 
understanding the process of reform. We also 
note that while these existing studies have 
examined the presence of a tie and associated 
outcomes, there has been much less work in 
understanding how these ties develop over 
time. Therefore, in building on the work of 
scholars who examine the role of social ties in 
the process of policy, we focus our attention on 
how policy implementation is a complex social 
process involving the formation and dissolu-
tion of ties over time. In exploring the complex 
development of ties, we draw on key ideas 
from complex adaptive systems as a way to 
theorize around the formation of ties, emergent 
social patterns, and dynamic network changes 
that occur during implementation (Dochy, 
2008; Dooley, 1997; Lemke & Sabelli, 2008; 
Seel, 1999). We are using this framework as it 
provides the opportunity to test out the ideas 
and examine the degree to which they enable 
new insights.

Complexity. Complexity theory has been 
most closely associated with the natural sci-
ences (Innes & Booher, 1999; Kauffman, 
1995; Mitchell, 2009) and only within the last 
few decades has moved into the realm of the 
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social sciences (Allen, 2001; Burnes, 2005; 
Wheatley, 1999). Complexity has been applied 
to the study of leadership (Boal & Schultz, 
2007; Lichtenstein & Plowman, 2009), organi-
zational outcomes and change (Burnes, 2005; 
Dooley, 1997; Fernandez, 2007; Lord, 2008; 
Uhl-Bien & Marion, 2009), government man-
agement and policy administration (Choi & 
Brower, 2006; Meek, De Ladurantey, & New-
ell, 2007; Morcol, 2005), and in various learn-
ing environments (Davis & Simmt, 2003; 
Sumara & Davis, 2006), as well as in a number 
of educational settings (Goldspink, 2007; Mor-
rison, 2002; O’Day, 2002). Essentially this 
scholarship argues that complexity is a lens 
that assists in understanding how complex, 
intricate system-level processes such as the 
dynamic interactions among actors (Lichten-
stein & Plowman, 2009), adaptive behaviors 
(Davis & Simmt, 2003), and learning (Sumara 
& Davis, 2006) are at play in social systems. 
Rather than simply understanding how the 
quantity of ties contribute to the health of a 
system in terms of knowledge sharing, for 
instance, complexity helps describe how these 
interactions are shaped and how they adapt and 
interact, over time; complexity offers a guid-
ing frame through which one may compare 
and understand these emergent patterns 
between actors, drawn from what is known 
about the functioning of other complex adap-
tive systems. In complexity theory, higher 
orders are created unexpectedly and induc-
tively from simple, disordered interactions at 
lower levels of the systems.

Studies applying complexity to school 
reform efforts and outcomes are rare. Of the 
few studies that have been conducted, most 
argue that a complexity lens provides addi-
tional understanding into how systemwide 
changes occur from the inside out as opposed 
to reform that is often enacted in a top-down 
fashion (Booher & Innes, 2006; Goldspink, 
2007; Morrison, 2002; O’Day, 2002). Again, 
this is because complexity looks at the emer-
gent features of systems that occur from disor-
dered interactions at lower levels. A few public 
policy implementation studies suggest this 

framework holds promise in better understand-
ing how policy is executed between distinctive 
actors and their corresponding behaviors 
(Lemke & Sabelli, 2008; Meek et al., 2007). 
However, with the notable exception of Jenni-
fer O’Day’s (2002) work on complexity and 
accountability, there is a lack of research con-
necting complexity and educational policy, 
despite calls for the need for new conceptual 
lenses to examine policy implementation 
(Honig, 2009; Radford, 2006). 

The potential strength of the complex sys-
tems approach to the development of social 
ties in reform comes from the base assumption 
that there is uncertainty when examining indi-
vidual interactions at lower levels in systems 
(Allen, 2001); by reducing a system to a 
mechanical, bureaucratic model we may over-
look adaptive changes that have large effects 
on a system (Miller & Page, 2007). Scholars 
(Goldspink, 2007; Morrison, 2002) have noted 
that shifting from formal to informal perspec-
tives, and macro- to microlevel perspectives, 
may hold potential in better understanding the 
underlying social infrastructure of reform 
implementation. In support of these suggested 
shifts, social science researchers have exam-
ined the nonlinear and unpredictable nature of 
systems by drawing on a complex systems 
approach (Cilliers, 2001; Lemke & Sabelli, 
2008; Mitchell, 2009; Radford, 2006; Seel, 
1999). We are not suggesting that the system is 
“adaptive” in terms of successful negotiating 
the environment, rather that all systems adapt 
in response to their environments.

Complex systems have the capacity to 
adapt and respond to their environments in 
nonlinear ways as is suggested by scholars in 
the policy implementation literature (Mischen, 
& Jackson, 2008). That is, with every change 
or response, agents can “choose” from more 
than one course of action, unlike a singular 
direction in a mechanical system (Allen, 
2001). This suggests that understanding the 
“choices” that are undertaken within a system 
may provide insight into how that system 
forms and ultimately performs. The complex-
ity literature most often refers to the concept of 
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complex adaptive systems, a unique kind of 
complex system that reflects the dynamic, 
interactive, and interdependent nature of adap-
tion of agents to an external environment 
(Seel, 1999), as is suggested in the social pro-
cess of implementing policy. 

Complex adaptive systems are paradoxi-
cally moving between chaos and order, free-
dom and control, and adapting to and 
influencing the environment (Dooley, 1997; 
Mitchell, 2009; Waldrop, 1992). As such, 
complex adaptive systems evolve according to 
two key principles: (1) order is emergent as 
opposed to predetermined, the state of the sys-
tem is often unpredictable and cannot return to 
its exact original state (Dooley, 1997) and 
(2) the nature of change is dynamic, not only 
does a given agent within a system change 
over time, but so do surrounding agents, the 
system, and the environment in which they 
interact (Allen, 2001; Mischen & Jackson, 
2008). In order for a system to be considered a 
complex adaptive system, actors must have 
some opportunity to interact, be dependent and 
interdependent on one another for action, and 
change in response to environmental condi-
tions (Mitleton-Kelly, 2003). 

Complex adaptive systems theory suggests 
that a system’s movement between change and 
stability is patterned and that those patterns 
can be understood as one examines the system 
over time (Fernandez, 2007). Although the 
patterns of social interactions in a system may 
look disordered, these interactions are in fact 
governed by group dynamics, social move-
ments, open-market economies, and a series of 
underlying rules, similar to self-organizing 
behavior patterns of a flock of birds, which 
become more apparent over time (Burnes, 
2005; Choi, Dooley, & Rungtusanatham, 
2001; Kelly, 1994; Stacey, 2001). As such, 
understanding these rules may provide insight 
into the overall patterns of change across a sys-
tem. We argue that these interdependent key 
principles of complex adaptive systems and 
related core concepts (which are explained 
below) will be useful in understanding the 
development of ties between leaders as they 

implement a reform policy. It is important to 
note that while we present these concepts as 
separate, they represent elements of an interde-
pendent system.

Core Concepts
in Complex Adaptive Systems

Equilibrium. As systems evolve, they 
moves through periods of equilibrium as they 
changes and then return to a stable pattern of 
interaction before changing again over time. 
The punctuated equilibrium concept refers to 
the organization’s movement in and out of sta-
ble and instable states as the system evolves 
(Gould & Eldridge, 1977). For new structures 
and order to be created, the system must move 
away from the equilibrium condition, other-
wise changes will be temporary (Mischen & 
Jackson, 2008; Mitleton-Kelly, 2003). Com-
plex adaptive systems theory suggests that a 
system’s movement between change and sta-
bility is patterned and those patterns are 
endogenous to the system and can be under-
stood at a local level of dyadic and triadic 
interaction (Fernandez, 2007). In other words, 
while the patterns of interaction or self-orga-
nizing may look random these interactions are 
in fact governed by a series of underlying 
“rules” (Burnes, 2005; Stacey Griffin, & 
Shaw, 2002). 

Complex adaptive systems are nonlinear. In 
other words, the patterns of interactions are not 
always entirely predictable, and as such there 
is a tension between chaos and order, which 
suggests the presence of change (Cilliers, 
2000; Stacey, 2001). A system is chaotic in 
that for every pathway more than one course of 
action can be taken—leading to unpredictabil-
ity and uncertainty at any given moment—and 
ordered in that patterns, consistency, and equi-
librium care arise. Systems that are adapting 
and evolving move between chaos and order 
and often straddle the “edge of chaos,” which 
is the point at which the system is out of equi-
librium and in an unstable state that moves it 
forward (Stacey et al., 2002). Therefore, sys-
tems can move from chaos to order to chaos to 
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a new form of order, which can be thought of 
as a process of change in adapting to the envi-
ronment.

Organizations that operate on the edge of 
chaos are able to create opportunities for ongo-
ing innovation by injecting novelty into nor-
mal operations, creating new connections, and 
disrupting existing patterns of interaction 
(Brown & Eisenhardt, 1998; Choi et al., 2001; 
Stacey, 2001). Research suggests that if 
knowledge sources are more distributed and 
varied throughout the system, there is 
increased likelihood for knowledge to be com-
bined and recombined into innovative 
approaches (Benifacio, Bouquet, & Cuel, 
2002) and support adaptation to the environ-
ment. Equilibrium then can be thought of as 
the process of an organization moving between 
chaos and the development of a new order as 
the system adapts and changes (Gould & 
Eldridge, 1977). The potential of the complex 
systems approach comes from revealing and 
describing the patterns of such nonlinear adap-
tations as systems move from chaos to order 
(Innes & Booher, 1999; Lichtenstein & Plow-
man, 2009; Mason, 2008). 

As a system evolves it moves through peri-
ods of equilibrium as it changes and then 
returns to a stable pattern of interaction before 
changing again. For example, when examining 
a network of district leaders as a complex 
adaptive system, the pattern of social ties 
among these educational leaders may change 
over time through the formation and dissolu-
tion of ties that follows an introduction of 
reform. These ties begin in a certain pattern, 
change, and then return to a new pattern of 
social interaction as the system evolves during 
implementation. For new structures and order 
to be created, the system must move away 
from the equilibrium condition, otherwise 
changes will be fleeting (Mischen & Jackson, 
2008; Mitleton-Kelly, 2003). In fact, scholars 
argue that for significant change to occur sys-
tems must be moved far from the existing equi-
librium state or risk “bouncing” back to 
existing patterns of interaction (Prigorgine & 

Stengers, 1984). Therefore, given the literature 
on equilibrium we hypothesize: 

Equilibrium: In the first year of implemen-
tation the leadership network will exhibit an 
initial centralized equilibrium state focused 
on the district office as policy initiators to 
increased dispersion of relational resources 
in year two and then return to a near equilib-
rium state in year three. As such, over time, 
social ties related to reform policy implemen-
tation will tend toward significant interac-
tional change. 

Feedback. As a system evolves and 
adapts, it generates feedback loops, or infor-
mation signaling processes, which help to cre-
ate directions of patterned interactions 
(Andriani, 2003; Mischen & Jackson, 2008). 
In order for a system to change and adapt to its 
environment, feedback must occur between 
interacting elements of the system (Marion, 
1999; Morrison, 2002). One form of feedback 
is “regulatory” feedback, describing a reactive 
response to changes in the environment (Mor-
rison, 2002). However, feedback can also be 
characterized as proactive, drawing on infor-
mation to grow, expand, and develop in new 
directions (Wheatly, 1999). Both types of 
feedback are necessary and provide opportuni-
ties for the system to “learn” and as such adapt 
to environmental demands (Morrison, 2002; 
Stacey, 2001). 

As a system evolves and adapts, it generates 
feedback loops, or information-signaling pro-
cesses, which provide opportunities for the 
system to learn and adapt to environmental 
demands (Andriani, 2003; Cilliers, 2000; 
Mischen & Jackson, 2008; Morrison, 2002; 
Stacey, 2001). In order for a system to change 
and adapt to its environment, feedback must 
occur among interacting elements of the sys-
tem (Marion, 1999; Morrison, 2002). Feed-
back both at an individual and system level 
provides for iterative micro- and macrocorrec-
tions toward desired outcomes (Morrison, 
2002). Feedback loops can support a system in 
working at the edge of chaos by providing 
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information to interacting actors in shaping 
progress (Stacey, 2001). 

Feedback as a process of information 
exchange is often distributed through a system 
as a way to increase knowledge, share mean-
ing, and ultimately improve performance 
through learning (Morrison, 2002; Spillane, 
Reiser, & Reimer, 2002). A distributed knowl-
edge system is one where knowledge is “dis-
persed, shared and circulated throughout the 
organization and its members” (Morrison, 
2002, p. 18). Feedback is an important part of 
knowledge management in organizations and 
has been described as critical in meeting orga-
nizational goals (Choo, 2006; Mischen & 
Jackson, 2008; Weick, 1995). As Mischen and 
Jackson (2008) describe, “organizational 
members’ understandings about the organiza-
tions in which they work and the policies that 
they implement are developed and refined with 
a series of feedback given to each other within 
the organization” (p. 12). Knowledge, espe-
cially knowledge in higher performing sys-
tems, is often distributed throughout multiple 
actors across the system (Spillane, 2006: Spill-
ane, Reiser & Reimer, 2002). The stronger ties 
between actors across a system, the more 
likely and efficiently knowledge spreads 
throughout a network (Tsai, 2002).

Rich feedback loops in the form of frequent 
specific exchanges are essential for learning 
and adaptation if a “system is to be in step with 
itself and its environment” (Morrison, 2002, p. 
18). Therefore, feedback as an iterative pro-
cess of learning is an important mechanism in 
systems that can facilitate or inhibit adaptation 
(Choo, 2006; Mischen & Jackson, 2008; 
Weick, 1995). 

Feedback as an opportunity for learning 
may be deepened given opportunities for 
mutual exchanges and adjustments (Morrison, 
2002). Learning as a social activity is poten-
tially enhanced when opportunities for collab-
oration and mutual exchange are provided 
(Lave & Wenger, 1991). Collaborative interac-
tions can support the exchange of information 
and knowledge by enabling reciprocated rela-
tionships (Burt, 1992; Daly & Finnigan, 2010; 

Moolenaar, 2010; Morrison, 2002). These 
mutual exchanges may provide opportunity for 
greater adaptation as these reciprocated ties 
have potential to become imbued with trust, 
value, and legitimacy (Honig & Ikemoto, 
2008) and be valuable in the learning process. 
These ties are further deepened by recipro-
cated relationships and have been suggested to 
support the transmission of tacit, nonroutine, 
or complex knowledge (Hansen, 1999; Rea-
gans & McEvily, 2003; Uzzi, 1996); joint 
problem solving (Uzzi, 1997); and the devel-
opment of coordinated and innovative solu-
tions (Uzzi, 1997), all of which may be 
necessary in implementing reform. Therefore, 
given the literature on the importance of feed-
back through reciprocated ties we hypothesize:

Feedback: Over time district and site lead-
ers will tend toward forming reciprocated 
social ties around reform policy implementa-
tion. 

Emergence. One of the most defining 
concepts of complex adaptive systems is the 
idea of emergence, which describes the pat-
terns of interaction that appear over time 
through the interconnected behaviors of actors 
adapting to and constructing their environ-
ment. As patterns of interaction emerge, the 
complex adaptive system as a whole adapts to 
changes taking place in the larger environment 
(Cilliers, 2000; Morrison, 2002). If we apply 
this idea to an organizational context, the 
adapting organization is one that evolves 
(emerges) through problem solving, experi-
mentation, communication, and other interac-
tive processes (Chiles, Meyer, & Hench, 2004; 
Plowman et al., 2007). These interactions 
often take place in localized segments of the 
system (e.g., leaders in district curriculum 
department), which in turn result in larger 
global patterns of interaction (e.g., strategy for 
curricular implementation across a district) 
that provide insight into the function and 
nature of a system (Anderson, 1999; Osborn & 
Hunt, 2007). 

Recognizing and untangling larger adaptive 
processes from localized patterns of behavior 
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is an important consideration when examining 
emergence (Cilliers, 2001; Miller & Page, 
2007; Morrison, 2002). Local behavior in a 
system may seem entirely different than the 
aggregate, ordered, and emergent outcome. 
Applied to our case, understanding the sepa-
rate interactions of dyads and triads of district 
leaders is important as those interactions give 
rise to an emerging global pattern of social 
interaction across the system, which may be 
related to outcomes for the entire organization. 
This idea has application to the policy imple-
mentation literature as it underscores the 
notion that examining the conditions and 
locally situated context of a policy, not simply 
the larger outcome, is important when under-
standing efforts at implementation. As the lit-
erature around emergence suggests that micro 
dyadic and triadic ties between actors result in 
larger macro patterns that are formed over time 
as a result of adaptive processes, we hypothe-
size: 

Emergence: Over time district and site 
leaders will tend toward forming specific 
“local” micro dyadic (incoming and outgoing 
ties) and triadic (closure) social ties related to 
reform policy implementation.

Fitness Landscapes. Fitness landscapes 
describe the adaptations and movements of 
actors within a system with the “landscape” 
representing the space of all possible interac-
tions (Kauffman, 1995; Mischen & Jackson, 
2008). The “fitness” of the landscape describes 
the connectedness between actors in a system 
and the degree to which novel connections are 
developed and existing resources are searched 
for and exploited (Stacey, 2001). Social scien-
tists have used fitness peak analogies to 
describe and understand the behavior of 
groups of people who “climb” particular peaks 
in the landscape in improving performance and 
gaining a broader perspective over the terrain 
(Byrne & Rogers, 1996; Morrison, 2002). 
Applied to a district system, an opportunity-
seeking leader of a curriculum department that 
climbs a fitness peak may be one that chooses 
to seek out novel interactions and additional 

empirical research evidence as a way to 
improve performance, in essence climbing a 
higher peak in the landscape and gaining new 
perspective. On the other hand, other members 
of the curriculum group may choose to imple-
ment strategies based on existing knowledge 
and opinions of other members in the group, in 
comparison climbing a low rounded peak. 
Both types of peaks are important in imple-
mentation, as it is necessary to both explore 
new knowledge through unfamiliar interac-
tions as well as exploit existing knowledge 
(Hansen, 1999; March, 1994). 

In a fitness landscape, often actors are near-
sighted and unable to see the entire landscape, 
and, therefore, unlikely to plot strategic paths 
(Mischen & Jackson, 2008). This is because 
the landscape is rugged, and in rugged land-
scapes, the highest peak may have little visibil-
ity because of the many local hills and valleys 
that surround it (Choi et al., 2001). The opti-
mal peak may lack visibility due to the com-
plexity of the landscape, and as such searching 
for and climbing a sharper peak may take sig-
nificantly more resources. Simultaneously, the 
landscape is dynamic, each hill and peak 
changing shape and colliding into one another 
over time, pressing individuals to not only con-
tinuously exploit existing knowledge, but also 
explore new knowledge through unfamiliar 
interactions (March, 1994). This suggests the 
importance of forming ties with others who 
may have different perspectives of the ter-
rain—such as position or experience in the 
system—in enabling as broad a perspective of 
the system as possible. 

Actors will often choose to remain in their 
neighborhood (Morrison, 2002), over time 
choosing familiar well-worn paths between 
peaks and leading to a routinelike “institution-
alized” pattern of interaction (Kim, Oh, & 
Swaminathan, 2006), thus inhibiting the for-
mation of outside ties. In education, this might 
be exemplified by district office leaders seek-
ing only relationships with similar positional 
peers, for instance engaging in interactions 
with others in the department and of the same 
perspective (Daly & Finnigan, 2010). Choos-
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ing these well-worn paths creates a kind of 
“path dependence,” as evidenced through the 
established rules and routines of the system
(Choo, 2006). Policies that are intended to 
open up avenues of higher performance may 
result in minimal improvement if actors only 
choose well-worn and familiar routes (Daly & 
Finnigan, 2010; Kim et al., 2006) as opposed 
to forming new interactions. Thus, given the 
literature around fitness landscapes and the 
intention of the Naxos district reform to 
increase the number of novel connections and 
opportunities to explore new paths, we hypoth-
esize: 

Fitness Landscapes: Over time district and 
site leaders will tend toward forming social 
ties around reform policy implementation 
with heterogeneous others in terms of posi-
tion and experience. 

METHODS

We used a longitudinal exploratory case study 
design (Gherardi & Turner, 2002) and social 
network analysis to examine the complex for-
mation of ties related to a districtwide policy 
implementation effort in the Naxos School 
District. A case study approach is most appro-
priate when the phenomena of interest have a 
level of complexity that requires an in-depth 
understanding (Yin, 2003). Moreover, we 
define this case as an exploratory study given 
the unique framework, methodology, and lim-
ited comparative cases.

Context. The Naxos School District 
serves students in kindergarten through eighth 
grade in 16 schools located in a rapidly grow-
ing and changing urban fringe area near a 
major metropolitan area. Over the past 10 
years the district has become more diverse, 
with current demographics reflecting the 
diversity found in many schools across Cali-
fornia and in U.S. urban settings. The student 
population of the district is 56% Latino, 14% 
African American, 30% White, 67% low 
socioeconomic status, and 25% English-
language learners. 

Over the last 15 years Naxos went from a 
higher performing district with a number of 
sites that were awarded various state and fed-
eral achievement honors to an INI district 
under NCLB. The district is currently in its 
fourth year of implementing a districtwide lit-
eracy reform policy effort in response to its INI 
status. Over the past 3 years Naxos went from 
10 to 16 INI schools, which includes all of the 
district’s schools. However, during that same 
time period the Naxos district was able to show 
improvement over time through the state 
accountability program. The overall state aca-
demic performance index for Naxos indicated 
that the scores prior to the implementation of 
the reform policy in 2012 (start of the study), 
the district’s growth rate was essentially flat. 
In 2013 (second year of the study), the district 
experienced its greatest gain with a 13-point 
improvement over the previous year. In 2014 
(last year of the study), Naxos added an addi-
tional 8 points and in the year subsequent to 
the final data collection (2015) the district 
added 12 more points. Therefore, in relation to 
meeting federally imposed proficiency levels 
(adequate yearly progress), the district did not 
perform well but showed improvement over 
time on state accountability measures. 

We selected the Naxos case as it typifies 
many California districts that primarily serve 
students of color from low socioeconomic 
communities, has a mixed performance pattern 
on federal and state accountability measures, 
and engages in an intentional districtwide 
reform policy implementation focused around 
literacy in an effort to exit INI. In addition, this 
case provides a particularly relevant sample as 
the reform policy involved the creation of 
opportunities for central office and school site 
leaders to form ties through working in part-
nership in joint leadership meetings focused on 
understanding, implementing, and innovating 
around the reform effort. 

Sample. Our study involved those in for-
mal leadership positions in the district, includ-
ing the superintendent, assistant 
superintendents, directors, and supervisors 
from the central office and principals and 
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assistant principals at the school sites. For this 
study, we focused on administrators, rather 
than teachers or other system actors, in an 
effort to understand the specific central office/
site leadership networks given the research 
that identifies the importance of these ties 
(Copland & Knapp, 2006; McLaughlin & Tal-
bert, 2003; Rorrer et al., 2008; Togneri & 
Anderson, 2003). Although we recognize there 
are other actors involved in implementing 
reform, we have purposely narrowed our sam-
ple to leaders in formal roles as a way to 
explore the formation of ties among leaders as 
they often act as policy mediators and bound-
ary spanners between the district and site and 
vice versa (Honig, 2006; Honig & Coburn, 
2008). Moreover, these leaders are often for-
mally tasked with facilitating the development 
and implementation of reform policy (Murphy 
& Meyers, 2008). 

Social Network Data Collection

In order to assess the formation of ties 
within social networks among educational 
leaders in Naxos we developed an instrument 
that included social network questions and 
demographic questions, such as position and 
experience in administration and in Naxos. In 
developing and validating the social network 
questions, we drew upon the background liter-
ature cited in this study regarding district 
reform processes (Coburn & Russell, 2008; 
Honig, 2006; Spillane, 2000; Supovitz, 2006; 
Togneri & Anderson, 2003), our conceptual 
framework around complex adaptive systems 
(Morrison, 2002), previous network studies 
(Cross, Borgatti, & Parker, 2002; Hite, Wil-
liams, & Baugh, 2005), and our recent work 
(Daly & Finnigan, 2010; Moolenaar, 2010; 
Moolenaar, Daly, & Sleegers, 2011). In addi-
tion to drawing on the literature base, we 
selected relationships that reflected both 
instrumental and more work-focused relation-
ships, as well as more expressive relationships, 
which suggest a more social-emotional orien-
tation (Ibarra, 1993). Specifically we used the 
relationship of “knowledge about the reform,” 

as multiple studies suggest the importance of 
transferring knowledge in support of shared 
understanding, coherence, and development of 
novel approaches (Burt, 1997). In addition, 
knowledge is considered more of an instru-
mental relationship as it is primarily focused 
on the transfer of professional knowledge. We 
used “advice for implementation” as it is a 
well-established relationship in social network 
literature that has been associated with out-
comes in organizations (Kilduff & Tsai, 2003), 
and could reflect more than just transfer, but 
also use of knowledge (Maurer, Bartsch, & 
Ebers, 2011). Unlike knowledge, the advice 
relationship is considered to reflect a more 
expressive relationship in that it implies a 
stronger and more personal tie among actors 
(Krackhardt, 1992). Lastly, we selected “inno-
vation around reform,” as our conceptual 
framework suggests the importance of novel 
connections and innovative practices as critical 
to adaptation (Burt, 2004). Innovation, like 
knowledge, is considered to be a more instru-
mental relationship given its focus on work 
related to the reform. 

For each network question we asked 
respondents to quantitatively assess their rela-
tionships with other administrators (district 
office and school sites) on a 5-point interaction 
scale ranging from 1 (no interaction) to 5 (1 to 
2 times a week). For the knowledge network we 
asked administrators to respond to the prompt, 
“Please select the administrators in the Naxos 
network that you go to for knowledge related 
to the [literacy] reform effort … and at what 
frequency?” The advice network was taken 
from, “Please select the administrators in the 
Naxos network to whom you go to for advice 
related to implementation of the [literacy] 
reform effort … and at what frequency?” The 
innovation network was derived from, “Please 
select the administrators in the Naxos network 
to whom you turn to for innovative practice 
related to the [literacy] reform effort … and at 
what frequency?” 

Our longitudinal network analysis focused 
on the most frequent interaction patterns 
within each of the networks as these relations 
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represent more consistent structural patterns 
(Carley & Krackhardt, 1999; Krackhardt, 
2001). The most frequent connections, mean-
ing those that represent an interaction once 
every 2 weeks to one to two times a week (4 
and 5 on the rating scale), were relatively 
sparse, reflecting 12% of all existing knowl-
edge ties, 8% of all advice ties, and 11% of all 
innovative practices ties. 

We used a bounded/saturated approach to 
assess the leadership networks, meaning that 
we collected network data from all the mem-
bers of the Naxos leadership team (central 
office and site administrators). This strategy, 
coupled with high response rates, provides a 
more complete picture of the leadership net-
work and more valid results for only this spe-
cific group (Lin, 2001; Scott, 2000). We 
provided respondents with a list of leadership 
team members and asked them to respond to 
each relationship and the frequency of their 
interaction. We collected the first round of 
social network data at the end of 2012 (the first 
full year of the reform effort) resulting in a 
98% response rate comprising a network of 48 
administrators—23 from central office and 25 
from the schools. At the end of 2013 (the sec-
ond full year of implementation), we had a 
100% response rate of 49 administrators—23 
from central office and 26 from schools. For 
the 2009 data collection (end of the third year 
of implementation 2014) we had a 98% 
response rate comprising 48 administrators—
23 from central office and 25 from the schools. 
Over the duration of the study a total of seven 

leaders left the district and were not included 
in the final analysis. We recognize that the 
exiting and entering of leaders does impact a 
system. However, we chose to create a 
matched data set comprised of the actors that 
completed all three surveys, meaning that we 
only included those leaders that were working 
in the district during all 3 years of the study. 
This strategy allowed us to ensure an accurate 
comparison of specific dyadic and triadic rela-
tions among Naxos leaders in the complete 
time frame of the study, and to respond to 
methodological limitations around modeling 
networks (Snijders, Steglich, & Van de Bunt, 
2010). This process resulted in a final network 
of 43 leaders—18 from central office and 25 
from the schools. Table 1 provides the overall 
demographics of the sample of respondents. 

MODELING COMPLEXITY WITH 
SOCIAL NETWORK ANALYSIS

A number of complexity theorists argue that 
one way to model complexity is through exam-
ining the structure of patterned social interac-
tions that are formed within a network 
(Cilliers, 2001; Mischen & Jackson, 2008; 
Stacey, 2001). Yet few studies exist that draw 
on longitudinal social network data to model 
those formations. Social network analysis is an 
approach for quantifying and visualizing the 
structure of a set of relationships among actors 
(Scott, 2000). Social network data are by defi-
nition interdependent, as the individuals from 

Table 1. Demographics of the Naxos Leadership Group (N =43)

Primary Work 
Location Gender Ethnicity Age

Experience
in Administration

Experience
in Naxos 

42% district 54% female 9% African American 6%  30–34 23% <4 11% <4 

58% site 44%  male 5% Asian 9%  35–39 35% 5-9 26% 5–9

7% Latino 37% 40–49 16% 10-14 16% 10–14

76% White 39% 50–59 14% 15-19 17% 15–19

3% Other 9%  60+ 15% 20-25 21% 20–25

2% 25+ 9% 25+
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whom the data are collected share a social net-
work. As such, social network data violate the 
basic assumption of independence that under-
lies many statistical techniques. Therefore, the 
examination of social networks in general, and 
for longitudinal analysis specifically, requires 
a set of specialized measures described below. 

Correlational Analysis. We first con-
ducted a series of Quadratic Assignment Pro-
cedure correlations using UCINET software 
(Borgatti, Everett, & Freeman, 2002) to deter-
mine the similarities among the three reform 
networks. Quadratic assignment procedure 
correlations, derived from a series of permuta-
tion tests, must be used to run correlational 
analysis on social networks as relations 
between individuals are nested and embedded 
within the same network. Quadratic assign-
ment procedure correlation results yielded a 
moderate correlation between the knowledge 
and advice network (r = .56) and weak correla-
tions among the innovation network and the 
knowledge and advice networks (r = .26 and r
= .32, respectively). While the social network 
questions examined reform-related interac-
tions among leaders, the moderate correlation 
between knowledge and advice suggests both a 
separate and multiplex relation (DeLange, 
Agneessens, & Waege, 2004; Moolenaar, 
2010). This relation indicates that while the 
knowledge and advice questions tap into sepa-
rate underlying dimensions, leaders with 
knowledge ties were also likely to have advice 
ties. The weak correlations among the innova-
tion network and both knowledge and advice 
indicate limited overlap in these networks. 

Core-periphery Analysis. In testing our 
equilibrium hypothesis, we used a core-periph-
ery analysis to test how the structure of the 
overall network changed over time and the 
degree to which resources were dispersed 
across the network. Highly centralized net-
works form a structure referred to as core-
periphery (CP) (Borgatti & Everett, 1999). The 
CP algorithm assesses the degree to which the 
network is highly centralized around a few 
actors (core), with others residing on the 
periphery. The analysis provides a correla-

tional measure that compares the existing 
structure to a perfect star formation in which 
one actor comprises the core and all others 
reside on the periphery. Research suggests that 
a CP structure limits the contribution of 
peripheral actors while simultaneously accen-
tuating the influence of central actors (Egel-
hoff, 1988; Tsai, 2002). 

Longitudinal Network Analysis. We ana-
lyzed the longitudinal network data with a 
class of stochastic actor-oriented statistical 
models for network evolution using the Simu-
lation Investigation for Empirical Network 
Analysis software package (SIENA) version 
3.17 (Snijders et al., 2010; Snijders, Steglich, 
Schweinberger, & Huisman, 2008). SIENA is 
designed to take into account the dependency 
of social network data in the analysis of net-
work change over time, allowing for the mod-
eling of endogenous and exogenous 
parameters (Snijders, Steglich, & Schwein-
berger, 2007). 

In SIENA models, tie change (formation/
dissolution) is the dependent variable. As such, 
the unit of analysis is the relationship, not the 
individual. Our dataset contains two time 
frames, namely from Time 1 (t1) to Time 2 
(t2)—which represents 2012 to 2013—and 
from Time 2 (t2) to Time (t3), which rep-
resents 2013 to 2014. There are four options 
for tie change in a time frame: (1) an existing 
tie stays over time, noted as 1 > 1; (2) an exist-
ing tie becomes disconnected over time, indi-
cated by 1 > 0; (3) a nonexisting tie becomes 
connected over time, noted by 0 > 1; and (4) a 
nonexisting tie stays nonexisting over time, 
indicated by 0 > 0. This change can be mod-
eled based on several independent variables 
that are either endogenous (parameters con-
cerning network structure) or exogenous 
(parameters related to attributes of individuals 
and similarities among dyads). Significant 
estimates indicate that there is a high likeli-
hood of change occurring as a consequence of 
the particular parameter. Based on our hypoth-
eses, we selected endogenous and exogenous 
parameters and then estimated three stochastic 
actor-based models to predict the probability 
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of network change for each type of leadership 
network (knowledge, advice, and innovation) 
from 2012 to 2014. To facilitate interpretation 
of our hypotheses, we report results for each 
hypothesis separately. However, as noted ear-
lier, the concepts of complexity represent an 
interdependent system and as such, all hypoth-
eses were tested using the same longitudinal 
models. 

RESULTS

Relational changes have taken place in the 
Naxos School District leadership team during 
the 3 years of policy implementation. We have 
organized the study’s hypotheses related to 
complex adaptive systems. As a starting point 
we offer the hypotheses for the study and indi-
cate whether each one was supported based on 
our models. We then provide more detailed 
results around each hypothesis.

Study Hypothesis

1. Equilibrium: In the first year of imple-
mentation the leadership network will 
exhibit an initial centralized equilibrium 
state focused on the district office as pol-
icy initiators to increased dispersion of 
relational resources in year two and then 
return to a near equilibrium state in year 
three. As such, over time social ties 
related to reform policy implementation 
will tend toward significant interactional 
change (supported). 

2. Feedback: Over time district and site 
leaders will tend toward forming recipro-
cated social ties around reform policy 
implementation (supported). 

3. Emergence: Over time district and site 
leaders will tend toward forming specific 
‘local’ micro dyadic (incoming and out-
going ties) and triadic (closure) social ties 
related to reform policy implementation 
(partially supported).

4. Fitness Landscape: Over time district and 
site leaders will tend toward forming 

social ties around reform policy imple-
mentation with heterogeneous others in 
terms of position and experience (par-
tially supported).

Equilibrium. Complex adaptive systems 
have a tendency to exhibit nonlinear change 
and move in and out of equilibrium states. In 
assessing the change in states, we conducted a 
core-periphery analysis to examine how the 
overall network structure of the district 
changed over time. Results for the Naxos 
knowledge network resulted in a moderate 
core-periphery correlation in 2012 of .32, a 
weak correlation in 2013 of .19, and then a 
return to a more centralized structure in 2014 
with a strong .50 correlation. It should be noted 
that the advice and innovation network also 
reflected similar patterns. This finding sug-
gests the Naxos network moved in and out of a 
more centralized equilibrium state. The result 
around the core-periphery structure is more 
evident in the graphic represented in Figure 1, 
which presents the knowledge network from 
2012–2014.

The lighter color nodes represent the dis-
trict office leaders and the darker color nodes 
the school site leaders. The squares refer to 
nodes in the core and the circles to those in the 
periphery. The indegree centrality (number of 
ties going into each person) for each leader in 
the network is indicated by the size of the 
node, with bigger nodes representing more 
incoming ties. As these figures illustrate, over 
time the knowledge network related to policy 
implementation became more centralized. Dis-
trict office administrators comprised 100% of 
the core members in 2012, which drops to 40% 
in 2013 and back up again to 70% in 2014. At 
the same time there is an increase for site 
administrators in the core from t1 to t2, but 
then a reduction in 2014. Of particular interest 
is that only one member of the leadership team 
remained in the core from t1 to t3, which was a 
district office administrator in business ser-
vices. Interestingly, although the reform was 
focused on literacy, a member of the curricu-
lum department does not enter the core until 
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2013. In addition, principals, who presumably 
would directly impact the implementation of 
the reform policy at the school level, were dis-

connected from one another and the larger sys-
tem, and in year three resided primarily on the 
periphery. Taken on balance this data suggests 

Figure 1. Core periphery measure knowledge network 2012–2014.



Complexity and Policy 47
IAP PROOFS

© 2017

support for the equilibrium hypothesis around 
the system moving between equilibrium states. 

Although the overall structure of the net-
work over time reflects movement in and out 
of an equilibrium state, we were also interested 
in the amount of change that occurred in the 
formation and dissolution of social ties. In fur-
ther testing the equilibrium hypothesis we 
modeled the change in the knowledge, advice, 
and innovation relations in the Naxos leader-

ship networks during the years of 2012–2014 
(see Table 2). In these analyses, we focused on 
the pattern of most frequent interactions 
among the educational leaders.1 For all three 
types of networks, significant rate parameters 
indicate that there is considerable network 
change between the subsequent time points. 
Moreover, the changes in the knowledge and 
advice network between t2 and t3 are larger 
than the networks’ change between t1 and t2. 

Table 2. Parameter Estimates of Models Predicting Network Change

Parameter

Knowledge Advice Innovation

 Estimate (SE) Estimate (SE)  Estimate (SE)

Rate Change

Equilibrium

 t1 to t2 7.872** (.719) 6.290** (.798) 19.039** (2.208)

 t2 to t3 11.033** (1.302) 10.688** (1.496) 18.422** (2.574)

 Out-degree 1.841** (.132) 1.833** (.166) 1.730** (.092)

Endogenous Effects

Feedback

 Reciprocity 1.517** (.167) 1.671** (.187) .509** (.137)

Emergence

 In-degree popularity .024** (.008) .021* (.010) .031** (.003)

 Out-degree popularity .134** (.023) .174** (.034) .086** (.018)

 Closure (transitive triplets) .269** (.033) .453** (.063) .200** (.020)

Exogenous Effects

Fitness Landscape

 District/site

 Alter .259* (.130) .100 (.123) .071 (.077)

 Ego .029 (.126) .016 (.131) .043 (.082)

 Similarity .484** (.110) .460** (.114) .277** (.075)

 Experience in administration

 Alter .202** (.053) .135** (.060) .014 (.037)

 Ego .100 (.053) .167** (.061) .116** (.035)

 Similarity .380 (.244) .070 (.260) .204 (.193)

 Experience in Naxos

 Alter .087* (.039) .021 (.036) .074* (.028)

 Ego .016 (.040) .010 (.042) .043* (.021)

 Similarity .366 (.196) .303 (.214) .584** (.166)

Note: N = 43 educational leaders. N = 1,806 dyadic relationships. *p < .05. **p < .01. T ratios were obtained by dividing 
parameter estimate by standard error.
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This suggests that the networks tended to 
experience an increasing and significant 
amount of change over time, resulting in new 
patterns of social ties in the leadership net-
work—which offers support for our equilib-
rium hypothesis. The innovation network is 
characterized by the largest rate of change over 
the entire period of the study, suggesting that 
most changes in relationships among the 
Naxos leaders occurred around the innovative 
practices related to reform policy implementa-
tion. The negative out-degree density parame-
ter for all networks signifies that, on average 
and controlling for all other model effects, the 
networks tended to be sparse and leaders were 
unlikely to form relationships with random 
others in the network. 

Endogenous Effects

Feedback. Results suggest support for the 
hypothesis around feedback indicating that all 
three types of reform-related relationships 
have a tendency for reciprocation as indicated 
by the significant rate parameters for reciproc-
ity (Knowledge: 1.517, p < .01; Advice: 1.671, 
p < .01; Innovation: .509, p < .01). The interac-
tions around advice, knowledge, and innova-
tive practices not only increase over time, but 
that increase is due in part to the tendency for 
actors to develop mutual relationships. This 
reciprocation effect is stronger for knowledge 
and advice than for the innovation network, 
which suggests support for our hypothesis 
around feedback.

Emergence. Findings around dyadic ties 
suggest that for all types of social networks, 
educational leaders with high in-degree were 
more likely to become more popular (central) 
over time, as signified by the positive and sig-
nificant indegree popularity estimate (Knowl-
edge: .024 p <.01; Advice: .021 p <.05; 
Innovation: .031 p < .01). This means that over 
time leaders that were sought after early on for 
knowledge, advice, and innovative practices 
tended to be increasingly in demand, become 
more central, and in this sense the “rich got 
richer” in terms of resources. Given that over 

time certain actors were increasingly sought 
after for knowledge, advice, and innovative 
practices, these individuals may have an 
increasing, and as such disproportionate, influ-
ence over relational resources related to 
reform. 

In contrast, educational leaders with high 
outdegree were less often sought out for 
advice, knowledge, and innovative practices 
over time, as indicated by the significant nega-
tive outdegree popularity parameter (Knowl-
edge: .134 p < .01; Advice: .174 p < .01; 
Innovation: .086 p < .01). Leaders who were 
very active in seeking relationships related to 
implementing reform policy were less often 
consulted over time as a source of knowledge, 
advice, and innovation. Taken together, the 
significant in-degree/well popularity parame-
ters suggest that popular advice, knowledge, 
and innovative practice-givers—consultants in 
one sense—occupied increasingly central 
positions in the leadership network. At the 
same time, those actors who tended to seek 
knowledge, advice, and innovative practices—
known as clients—were much less sought out 
for relational resources related to implement-
ing policy. These popularity parameters imply 
that the emergent leadership network in the 
Naxos School District over the 3 years had a 
tendency to make consultants more central in 
the network, while at the same time reducing 
interactions with clients who highly sought 
resources related to policy implementation. 
This combination resulted in a network with a 
few highly central actors dispensing a high 
level of resources, while those who sought 
resources ended up playing less central roles in 
the network. These results suggest support for 
the first part of the emergence hypothesis sug-
gesting the importance of incoming and outgo-
ing ties on the formation and dissolution of 
social ties related to reform.

A significant positive effect of triadic clo-
sure (as assessed by transitive triplets in the 
models) suggests that groups of three leaders 
that had incomplete ties early on tended to 
become more connected over time (Knowl-
edge: .269 p < .01; Advice: .453 p < .01; Inno-
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vation: .200 p < .01). This closure effect—in 
which “friends of friends become friends”—is 
the strongest for advice networks among the 
leaders, which suggests that leaders tended to 
seek advice from a close-knit local group. A 
more local neighborhood orientation provides 
the opportunity to share more complex infor-
mation given shared understanding that devel-
ops over time, and may also inhibit an 
individual leader’s ability to view the larger 
landscape of the policy implementation. The 
emergence of closed triad structures in the 
leadership networks suggests that the system is 
changing as it implements reform, adopting a 
more local context of three actors. These 
results offer support for the second part of the 
emergence hypothesis around the influence of 
triadic closure on the formation of social ties. 

Exogenous Effects

Fitness Landscapes. Findings on the 
exogenous effects indicated that all networks 
are characterized by a similarity effect for 
position (district office–school site) as indi-
cated by the significant and positive parame-
ters around district/site similarity (Knowledge: 
.484 p < .01; Advice: .460 p < .01; Innovation: 
.277 p < .01). This finding signifies that, over 
time, district office leaders tended to maintain 
or develop relationships with other leaders that 
also work at the district office, while leaders at 
the school sites sought other school leaders. 
This effect appeared stronger for relationships 
around advice and knowledge than for rela-
tionships that transfer innovative practices. In 
addition, district office leaders tended to 
receive more ties over time related to knowl-
edge around the policy, as indicated by the 
negative estimate for the “alter district-site” 
parameter (.259 p < .01).

Over time, leaders who have more experi-
ence in administration were sought for knowl-
edge and advice around implementing the 
reform policy more often than leaders with less 
experience, as demonstrated by the positive 
estimate for the alter “experience in adminis-
tration” parameter (Knowledge: .202 p < .01; 

Advice: .135 p < .01). This may signify an 
attempt to adapt to the policy by increasing the 
influence of those with more administrative 
experience. However, it is also possible that 
the overreliance on those leaders with more 
administrative experience may also decrease 
the influence of those administrators with less 
leadership experience who may not be con-
strained by existing patterns of administrative 
behavior. 

Leaders with more years of experience in 
the Naxos School District tended to receive 
slightly less relationships over time around 
knowledge and innovative practices than lead-
ers with less experience in the district, as indi-
cated by the significant negative alter 
parameter for “experience in district” (Knowl-
edge: .087 p < .06; Innovation: .074 p < 
.05). In addition, our results indicate that lead-
ers with less years of experience in the Naxos 
School District tended to send out more ties 
around innovative practices than leaders with 
more experience in the district, as signified by 
the negative ego parameter for “experience in 
Naxos” (Innovation: .116 p < .05). Interest-
ingly, this finding contrasts the result around 
experience in administration in general. It 
appears that over time the demand for interac-
tion around knowledge and advice increases 
toward leaders with more experience in admin-
istration in general, but also toward leaders 
that have less experience in the Naxos School 
District. This suggests that in implementing 
the reform policy, the social system may be 
relying more on experienced administrators 
who have been in the district for a shorter 
period of time and who may bring new per-
spectives to implementation. Finally, results 
show an increase of ties around the exchange 
of innovative practices among leaders with dif-
ferent levels of experience in the Naxos School 
District, as indicated by the negative and sig-
nificant parameter for “experience in Naxos” 
similarity (Innovation: .584 p < .01). There-
fore, findings around the fitness landscape 
hypothesis are only partially supported. While 
leaders did tend to form heterogeneous rela-
tions with other administrators in terms of 
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experience, they also had a higher likelihood to 
form ties with others who were similar in terms 
of work level (district or site). 

DISCUSSION

Although work in policy implementation sug-
gests the influence of social interactions in 
which educational reform is understood, 
shared, and implemented, much less work has 
been done on examining the evolution of these 
social interactions over time during the imple-
mentation of reform. Our exploratory work 
suggests that complex adaptive systems theory 
provided some useful conceptual ideas to 
understand network changes over time around 
policy implementation. Results indicate signif-
icant relational change in the system with pol-
icy networks initially being centralized, 
becoming more dispersed, and then returning 
to a more centralized equilibrium state—and 
with district office leaders playing central 
roles. Mutual ties reflected the feedback sys-
tem in the network as dyadic and triadic pat-
terns emerged with leaders in Naxos tending to 
form ties based on actor centrality and local 
neighborhoods. Finally, there was a mixed 
result around fitness landscapes with adminis-
trators tending to form heterogeneous ties with 
other leaders who had differing administrative 
experience, while also forming homogeneous 
relations with others who were in a similar 
position/level (district-site). These findings 
suggest several major ideas related to policy in 
Naxos: (1) the equilibrium state tended toward 
centralization, with district office leaders play-
ing central roles; (2) feedback and emergence 
parameters were significant across relation-
ships suggesting underlying structural tenden-
cies; and (3) fitness landscapes exhibited both 
well-worn paths and opportunities for novel 
connections.

The equilibrium state tended toward cen-
tralization, with district office leaders playing 
central roles. The first year of implementation 
resulted in centralized networks among leaders 
in Naxos, with central office leaders compris-

ing the core of the network. This pattern is not 
surprising given that district leaders introduced 
the reform and as such had critical “brokering” 
roles in moving information out to the site 
leaders (Honig, 2003, 2006). In year two, 
while district office actors continued to play 
central roles, the relational resources around 
reform were more dispersed across the systems 
with a wider variety of actors comprising the 
core. This may be related to the idea that the 
dispersion of relational resources across a sys-
tem may support opportunities to combine 
resources and generate intellectual capital in 
support of goals (Bonifacio et al., 2002; Honig, 
2006; Knapp, Copland, & Talbert, 2003; 
Naphiet & Ghoshal, 1998). Moreover, this fre-
quent interaction between levels may have 
enabled the development of shared theories of 
action (Agullard & Goughnour, 2006) around 
implementation. Although making no causal 
claim, in support of this proposition the district 
experienced its largest point gain over the 3-
year period charted in the study during this 
time. 

In year three the system returned to an even 
more centralized state than year one with few 
district office administrators comprising the 
core, which may reflect the overall system 
realigning after moving out of the equilibrium 
state in year two. During this period, central 
office administrators once again gained dispro-
portionate influence over the implementation 
of policy given that only district office admin-
istrators were in the core of the network. In 
these central positions, district office adminis-
trators returned to a brokerage role in moving 
relational resources related to implementation 
out to the school site leaders. Perhaps suggest-
ing support for this realignment in 2015 (year 
after the study ended), the district once again 
experienced double-digit improvement as it 
had in 2014. 

This movement between centralized and 
decentralized states may have implications on 
debates around whether centralized or decen-
tralized approaches to organizing are best 
(Ouchi, 2009). Although limited, our data sug-
gests that the arguments around centralized 
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versus decentralized may be setting up a false 
dichotomy. Perhaps the discussion is less 
about whether systems should be centralized 
or decentralized, but rather to consider central-
ization and decentralization as “organizational 
states” that depend on changing contexts, 
coherence in the system, or even “stage” in the 
reform implementation trajectory. In efforts at 
reform, research has suggested that coherence 
building and alignment across the system is as 
important as room for local innovation and 
responsiveness to immediate contexts. This 
idea reflects complex adaptive systems theory 
in which a system has clear parameters in 
which to operate, but there is flexibility to 
move and respond within those broad parame-
ters (Stacey et al., 2002). What those broad 
parameters might entail and how actors may 
respond in local context is still an open ques-
tion, but one which appears important to the 
work of implementing reform. 

Feedback and emergence parameters were 
significant across relationships suggesting 
underlying structural tendencies. Our data 
suggest that policy implementation processes 
result from the “emergent consequence of the 
holistic sum of all the myriad behaviors 
embedded within their systems” (Marion, 
1999, p. 27). Through longitudinal network 
modeling we were able to surface some of the 
structural rules of social engagement underly-
ing the implementation of policy (Burnes, 
2005; MacIntosh & MacLean, 2001). These 
rules around feedback and emergent interac-
tions appear to be very salient as they were sta-
tistically significant across all three policy 
networks. Leaders in Naxos tended to form 
feedback relations with others who recipro-
cated their initial contact around knowledge, 
advice, and innovative practices related to 
reform, while over time dissolving relations 
with other leaders who did not reciprocate ties. 
In addition, over the 3 years, leaders were also 
more likely to form ties with friends of friends, 
creating a type of social closure among triads 
of administrators. Lastly, leaders tended to dis-
solve ties with others who frequently sought 

relational resources and to develop ties with 
those administrators who were highly sought. 

While research (Ibarra, 1992; McPherson, 
Smith-Lovin, & Cook, 2001) suggests that 
actors form and dissolve ties with others based 
on attributes—such as similarity in gender, 
experience, or personality—our exploratory 
work suggests that is only part of the story. For 
example, one can imagine an administrator 
developing a relationship with another leader 
based on number of years in administration in 
hopes to draw on that experience in imple-
menting policy. However, our work also sug-
gests that the overall structural patterns of the 
networks in which leaders operate also influ-
ence the development or dissolution of ties. 
This suggests that while leaders operate on the 
larger network in terms of starting and ending 
relationships, the overall network structure 
itself has influence on the likelihood of an 
actor forming or dissolving ties. This interde-
pendent interaction of agent on system and sys-
tem on agent is one of the hallmarks of 
complex adaptive systems (Morrison, 2002). 
This work suggests that while the individual 
has influence on the development of ties, the 
social milieu in which that actor is embedded 
may have equal or greater influence on the 
development of ties and the resulting access to 
resources (Burt, 2000; Degenne & Forsé, 
1999; Uzzi, 1997). Therefore, in understand-
ing the implementation of policy from a com-
plex social standpoint one must look not only 
to the individual and the dyad, but out to the 
larger system and back in again. In essence this 
requires a zooming in and a zooming out of 
perspective that enables a more complete 
assessment of the system (Ibarra, Kilduff, & 
Tsai, 2005).

Fitness landscapes exhibited both well-
worn paths and opportunities for novel con-
nections. Our findings around fitness land-
scapes suggest mixed results in terms of 
forming ties with heterogeneous others in the 
creation of novel connections. Findings indi-
cate that leaders tended to form informal ties 
with administrators that worked at similar hor-
izontal levels (district or site) in the district. 
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This finding held across relationships, suggest-
ing a significant homophily effect for seeking 
ties with others at a similar organizational 
level. Although the formal reform policy 
included a focus on creating vertical ties, the 
informal social networks did not reflect that 
intention. Perhaps the formal hierarchal struc-
ture of the district and the general similarity of 
the formal tasks performed at each level 
played a significant role in overriding the for-
mal reform policy and limiting the develop-
ment of vertical ties. The infrequent horizontal 
interactions between district and site adminis-
trators may have inhibited each group in gain-
ing a broader perspective over the landscape of 
the entire district. Therefore, while the district 
and site administrators as independent groups 
may have been able to exploit existing knowl-
edge, advice, and innovation related to imple-
mentation within level, their ability to search 
or explore these resources across the broader 
system may have been impeded (Honig, 2004; 
March, 1994). Examining the interaction 
between formal and informal systems as well 
as exploiting and searching the landscape to 
increase the fitness of the system is important 
both from a complex adaptive systems per-
spective as well as from recent work around 
district and site relations in successful reform 
efforts (Honig et al., 2010; Leithwood, 2010). 

Homogenous ties tended to form related to 
level, yet over time leaders also were likely to 
create these ties with others in respect to years 
of experience in both administration and the 
Naxos School District. In this sense, leaders 
developed ties with others who came from a 
variety of experiential backgrounds and who 
may have had access to an array of perspec-
tives on the terrain—in terms of experience in 
administration, and varied experience both 
within and outside the Naxos School District. 
So while perspectives on the larger landscape 
may have been inhibited due to similar ties 
within level, these same ties may have also 
been enhanced by access to varied administra-
tive and context perspectives. This finding 
connects to previous work suggesting the 
importance of both horizontal and vertical ties, 

as well as both weak and strong ties, to provide 
actors with access to a variety of resources 
(Hansen, 1999; March, 1994). This diverse 
mix of ties offers the stability of well-worn 
paths that support the exchange of tacit, com-
plex information and knowledge through 
strong and frequent relationships (Hansen, 
1999; Uzzi, 1997) and provide a safe environ-
ment for risk-taking crucial to continuous 
improvement (Daly, 2010). On the other hand, 
these ties offer leaders opportunities to explore 
unfamiliar landscapes infused with novel 
ideas, knowledge, and practices indispensable 
for innovation and organizational learning 
(Burt, 2004; Morrison, 2002). In sum, peaks 
are important in implementation, as it is neces-
sary to both explore new knowledge through 
unfamiliar interactions as well as exploit exist-
ing knowledge (Hansen, 1999; March, 1994). 

Limitations and Future Research. This 
study is the first of its kind to apply the com-
plex adaptive systems approach, as a theory, to 
the understanding of how complex social inter-
actions take place as a policy is implemented. 
In addition, we offer a unique methodological 
approach through the longitudinal statistical 
modeling of tie change, as social network anal-
ysis is often critiqued as static (Borgatti & Fos-
ter, 2003). This methodology has had only 
limited application in educational settings 
(Daly & Finnigan, 2010; Moolenaar, 2010). 
However, although the unique theory and 
method represent a unique contribution, they 
also represent potential limitations. We are 
building on a relatively unused theoretical 
framework in policy research as well as a 
unique method for testing our hypothesis. 
Attempting to model complexity through 
social networks is an inherently difficult 
undertaking as missing elements in the model 
may not be readily apparent given the inter-
connected nature of systems (Allen, 2001). 
While the four concepts represent an approxi-
mation of complex adaptive systems as related 
to social interaction, there are certainly other 
underlying rules around tie formation in the 
implementation of policy for which we do not 
account. We offer this limitation not to suggest 
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that there is limited value in modeling net-
works as a way to gain insight into complex 
social tie change, but as a recognition of the 
difficulties in making the complex comprehen-
sible. As Cilliers (2001) notes, the gap 
between reality and what we can model should 
serve as a “creative impulse that challenges us 
to transform our models, not as a reason to give 
up” (p. 138). Therefore, we offer our model—
while recognizing its limits—as a valuable 
starting point for future work.

Given our study sample is limited to only 
one underperforming district with actors in 
formal leadership positions only, additional 
research is necessary to examine whether these 
findings occur in different district contexts 
with different sets of actors, including teach-
ers, coaches and informal leaders. Future 
research could examine districts that move off 
of improvement status and compare those that 
remain. As this is one of the first studies to 
examine the evolution of a leadership network 
in an underperforming district over 3 years, 
more research over a longer time period with 
different actors (teachers, intermediary organi-
zations) is necessary to understand whether the 
rules we documented are typical of the devel-
opment of social trajectories around imple-
mentation. Further studies should also include 
other critical parameters to model network 
change, such as levels of trust, efficacy, and 
human capital. Moreover, while our model 
tells us something of tie change among leaders, 
we do not fully understand the mechanisms 
behind the formation of ties. Future studies 
would benefit from the addition of qualitative 
data to unpack the specific processes identified 
in models.

Exploring the connections: complexity, 
social networks, and policy implementation. In 
conducting this study we have aimed to 
respond to a call from policy scholars to shift 
policy implementation research from prescrip-
tion to description (Honig, 2009; Meek et al., 
2007; O’Day, 2002; Radford, 2006). We build 
on the work of other scholars and suggest that 
change in response to policy is not necessarily 
the result of a directive or mandate, but per-

haps evolves from a series of interactions over 
time. This study suggests that the organiza-
tional interdependence of action (Giddens, 
1979) is reflected in a network of ties, which 
may ultimately moderate, influence, and even 
determine the direction, speed, and depth of 
how a policy is ultimately implemented (Daly 
et al., 2010; Krackhardt, 2001; Mohrman, Ten-
kasi, & Mohrman, 2003). By focusing on the 
complex formation and dissolution of ties over 
time, we are embracing the social aspects of 
the policy implementation process that may 
provide additional insight into policy out-
comes.

NOTE

1. We also modeled longitudinal social network 
change using SIENA for both all-frequency 
relationships (at least once a year) and most 
frequent relationships (every 2 weeks to at least 
once to twice a week). Both models showed 
similar outcomes. To facilitate interpretation, 
we only report the model of change among 
most frequent relationships over time. 
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THE INFLUENCE OF COLLECTIVE
EFFICACY ON MATHEMATICS
INSTRUCTION IN URBAN SCHOOLS

Dan Berebitsky Serena J. Salloum
Southern Methodist University Ball State University

Primary Theory: Social cognitive theory (Bandura, 1997)
Contribution to the Theory: Previous research has established a connection between collective efficacy 
and success or failure of instructional improvement efforts. This study further specifies the connection by 
using social cognitive theory to explain the relationship between collective efficacy and high quality instruc-
tion as defined by Cohen and Ball’s (1999) instructional framework.

Abstract: Although, researchers have repeatedly demonstrated the positive relationship between collective 
efficacy and student achievement (e.g., Goddard, 2001; Tschannen-Moran & Barr, 2004), little research 
focuses on the mechanism of this connection. At the time of this writing, this study is one of the first to examine 
this association. Insight into how collective efficacy relates to teacher practice can lead to a better understand-
ing of improving instruction, student achievement, and schools in general. In this article, we explore the rela-
tionship between collective efficacy and middle school mathematics instruction in 2 urban school districts 
undertaking education reform. Using survey data and video recorded classroom lessons from 109 teachers 
across 25 schools, we employ multilevel modeling to find a modest and statistically significant relationship 
between collective efficacy and mathematics instruction, as measured by the Instructional Quality Assessment. 

INTRODUCTION

American schools are under continual, 
immense pressure to close the persistent 
achievement gap between disadvantaged stu-
dents and their more advantaged peers (e.g. 
National Assessment of Educational Progress, 
2013). In order to narrow these gaps, numer-
ous policymakers and district leaders have 

sought to improve instruction across whole 
systems. However, these instructional reform 
efforts are often ushered in quickly and rarely 
meet success (e.g., Elmore, 1996; Gamoran et 
al., 2003). In order for these school reform 
efforts to make persistent changes in teachers’ 
practice, districts must leverage systematic 
supports (Cobb & Jackson, 2011) geared 
toward improving pedagogy. For example, 
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districts might invest heavily in resources and 
strategies such as curricular materials, ongoing 
professional development, instructional coach-
ing, or professional learning communities. 
Many district and school leaders though fail to 
take advantage of a critical systematic support 
when adopting reform: collective efficacy. 

Emerging from his work on social cognitive 
theory, Bandura defined collective efficacy as 
“a group’s shared belief in its conjoint capabil-
ities to organize and execute the course of 
action required to produce given levels of 
attainments” (Bandura, 1997, p. 477). In the 
context of elementary and secondary educa-
tion, does the faculty believe in their motiva-
tion and skill to educate all students? 
Schoolwide collective efficacy has a consistent 
link to student achievement above and beyond 
that of prior performance and socioeconomic 
status (Goddard, 2001; Goddard, Hoy, & 
Woolfolk Hoy, 2000; Hoy, Sweetland, & 
Smith, 2002; Goddard, LoGerfo, & Hoy, 2004; 
Salloum, 2017; Tschannen-Moran & Barr, 
2004). Goddard, Goddard, Kim, and Miller 
(2015) extended this line of inquiry by explor-
ing the role that collective efficacy, as well as 
principal leadership, plays in teachers’ instruc-
tional improvement efforts. In this paper, we 
continue this work by directly examining the 
connection between collective efficacy and 
instruction. If policymakers and district lead-
ers hope to improve instruction across a sys-
tem and thereby close achievement gaps, 
collective efficacy may be a key condition in 
facilitating support structures. Thus, we 
explore the relationship between collective 
efficacy and mathematics instruction in two 
urban school districts undertaking education 
reform. 

REVIEW OF THE LITERATURE

In this study, we consider the interaction 
between collective efficacy and classroom 
instruction. We begin this section by review-
ing the literature on collective efficacy through 
the lens of social cognitive theory and then 

briefly explore the research linking collective 
efficacy to student achievement. Next, we 
employ Cohen and Ball’s (1999) instructional 
framework, which argues that the environment 
in which instruction is embedded greatly 
impacts interactions between the teacher, stu-
dents, and content. Finally, we argue that 
collective efficacy, as an aspect of the instruc-
tional environment, can influence instruction.

What Is Collective Efficacy?

Collective efficacy is a group’s belief in its 
capabilities to achieve a common goal. Using 
social cognitive theory as a framework, Ban-
dura (1997) posits that, “efficacy beliefs influ-
ence the degree of persistence and creativity 
with which individuals and groups approach 
prospective tasks” (Goddard et al., 2015, p. 
507). As a learning theory, social cognitive 
theory espouses that a person’s knowledge and 
behaviors are heavily influenced by the behav-
iors and attitudes a person observes around 
them (Bandura, 1986). In schools, this means 
that teachers’ beliefs and actions are greatly 
affected by the beliefs and actions of their fel-
low teachers as well as students, parents, and 
school leaders. For example, a teacher will be 
more likely to attempt a new instructional 
technique if he or she sees the rest of the fac-
ulty embrace the new pedagogy. 

Bandura (1986, 1997) posited that four dif-
ferent sources shape all efficacy beliefs: mas-
tery (enacted) experiences, vicarious learning, 
social persuasion, and affective states, and 
researchers have shown how these aspects can 
influence a group’s collective efficacy (e.g., 
Goddard, 2001; Goddard et al., 2015). This 
emergent group property is more than the sum 
of its parts as several factors may contribute to 
collective efficacy: the knowledge and skills of 
those in the organization; how the organization 
is managed, structured, and led (Goddard & 
Salloum, 2012); and relationships and interac-
tions between colleagues (Berebitsky & Sal-
loum, 2017; Moolenaar, Sleegers, & Daly, 
2012; Somech & Darch-Zahavy, 2000). While 
a school might be populated with competent 
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teachers, collective efficacy will not character-
ize the faculty if the teachers do not believe in 
their collective capability. Whether naturally 
occurring or engineered, collective efficacy 
matters to group goal attainment. 

When applying social cognitive theory to 
education, schools with a robust sense of col-
lective efficacy approach difficult tasks as 
challenges to overcome as opposed to impossi-
ble undertakings. Such organizations set high 
goals for themselves and maintain a strong 
commitment to meeting these goals. When 
faced with a setback, highly efficacious teach-
ers are resilient and therefore recover quickly 
(Gibson & Dembo, 1984). Teachers in schools 
with higher levels of efficacy attribute failure 
to insufficient effort, knowledge, or skill. 
Research has shown that teachers in schools 
with higher levels of collective efficacy tend to 
engage in more reflective dialogue (Lim & Eo, 
2014), exhibit more professional commitment 
(Ware & Kitsantas, 2007), and report greater 
job satisfaction (Caprara, Barbaranelli, Bor-
gogni, & Stec, 2013). In comparison, schools 
with lower levels of collective efficacy tend to 
shy away from difficult tasks. Organizations 
with lower efficacy may have modest ambi-
tions and weak commitment to the goals they 
set. When faced with an impediment, these 
groups focus on their shortcomings and give 
up quickly. Because school faculties with low 
levels of efficacy may attribute poor perfor-
mance as a deficit in student aptitude, they are 
unlikely to be as resilient and could quickly 
lose faith in their capability (Bandura, 1997; 
Salloum, 2011). Therefore, faculties with sim-
ilar skill levels but variant levels of collective 
efficacy may engage students in instruction in 
fundamentally different ways. 

The Relationship Between Collective 
Efficacy and Achievement 

Perhaps the most important reason 
researchers pursue collective efficacy is the 
powerful relationship with student achieve-
ment (e.g. Bandura, 1993; Goddard et al., 
2000). In Bandura’s (1993) seminal study, col-

lective efficacy was positively and signifi-
cantly related to school-level achievement in 
both mathematics and reading. Multilevel 
work by Goddard et al. (2000) supported and 
expanded upon Bandura’s initial scholarship 
by establishing a relationship between collec-
tive efficacy and individual student achieve-
ment in mathematics and reading in urban 
elementary schools after controlling for race 
and socioeconomic status.  A number of quan-
titative studies have linked collective efficacy 
to student performance in elementary (e.g., 
Goddard, 2001; Goddard et al., 2000), middle 
(e.g., Tschannen-Moran & Barr, 2004), and 
high school contexts (e.g., Goddard et al, 
2004; Hoy et al., 2002). Other researchers have 
explored this link qualitatively in low socio-
economic (e.g., Parker et al., 2006) and inter-
national contexts (e.g., Klassen et al., 2008). 
While these studies illustrate the consistent 
association between collective efficacy and 
student achievement, few researchers have 
empirically examined whether or not this is 
strictly a direct association or whether collec-
tive efficacy may influence student learning 
through some other mechanism. We hypothe-
size that one potential way that collective 
efficacy could ultimately affect student 
achievement is via the core of teachers’ work: 
instruction. 

Instruction Defined

At the most basic level, the process of 
teaching and learning is based on interactions 
between a teacher and her students around 
educational materials (Cohen & Ball, 1999). 
Consistent with this viewpoint, instruction 
requires all three elements. Figure 1 presents 
this conceptual model, illustrating the funda-
mental elements of the classroom ecology: the 
triad of teacher, students, and content, which is 
embedded in environments (e.g., Cohen 
Raudenbush & Ball, 2003; Sizer, 1984). The 
sides of the triangle indicate three central rela-
tionships composing instruction: (1) teacher 
and student, (2) teacher and content, and 
(3) student and content. These relationships all 
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take place within environments, which include 
the social and organizational context of the 
individual classroom, the school, and influ-
ences external to the school. Extensive evi-
dence illustrates that even with similar formal 
structures and resources, aspects of the school 
environment, such as collective efficacy, vary 
across schools (e.g., Bryk & Schneider, 2002; 
Goddard et al., 2000; Salloum, Goddard, & 
Larsen, 2017). This variance in environments 
has implications for instruction as teachers and 
schools may make better or worse use of 
resources. This model not only illustrates the 
relational aspects of instruction, rather than 
instruction as something teachers deliver and 
students passively receive, but it also depicts 
the context specific nature of teaching and 
learning. 

Teachers, Students, and Content 

“Teachers mediate instruction: their inter-
pretation of educational materials affects cur-
riculum potential and use, and their 
understanding of students affects students’ 
opportunities to learn” (Cohen & Ball, 1999, p. 
4). Teachers’ intellectual and personal 
resources influence how teachers make sense 
of materials and students. Teacher resources 
include their understanding of content, con-

ceptions of knowledge, relational skills with 
students, and more; these resources mediate 
how teachers shape instruction. First, the 
teacher has a relationship to the curriculum, 
and her knowledge of the subject matter needs 
be deep and flexible in order to connect ideas 
to one another, to address student misconcep-
tions, and build on students’ ideas to maximize 
student learning. She also needs to understand 
subject matter across fields, and the ability to 
connect content to everyday life. This under-
standing of content as well as curricular devel-
opment is known as pedagogical content 
knowledge (Shulman, 1986, 1987). The 
teacher also has a relationship with her stu-
dents; the teacher needs to know her students 
as individuals, as members of a group, and as 
learners. While the teacher thinks about the 
individual needs of each student, she also con-
siders the needs of the group as a whole. 
Finally, while managing students as individu-
als, the teacher must also manage the interac-
tions of students with one another. Students—
and interactions among students—also shape 
the resources for their own learning. Students’ 
experiences, prior knowledge, motivation, and 
engagement are also important to instruction. 
Interactions between students can influence 
the relationship to content knowledge. Content 
is anything with which students engage: texts, 

Figure 1. Model of instruction adapted from Cohen and 
Ball (1999).
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media, technology, tasks, problems, and ques-
tions posed. 

Of course all models are often simplified 
representations, failing to adequately capture 
the interactive dynamics between people. 
Impediments reside in the number of arrows 
depicting interaction among individual stu-
dents, as well as teacher relationships with 
groups. Teachers typically do not interact with 
only one student at a time, but rather with 
groups of students or with an entire class 
(Lampert, 2001). Even when working with an 
individual, a teacher’s interaction generally 
occurs with the other students witnessing the 
communication. Despite the social dynamic 
limitations, the utility of this model is to illus-
trate the main purpose of instruction: the 
teacher’s responsibility to connect students to 
content knowledge. However, the facilitation 
of that relationship not only hinges on the 
teacher’s own relationship to content and her 
relationship with students, but also embedding 
all these relationships within a productive 
environment. 

High Quality Instruction

Both districts studied in this project, 
described in detail in the Methods section, 
sought to improve middle school mathematics 
by aligning instruction with the recommenda-
tions of the National Council of Mathematics 
Teachers (2000). These recommendations 
advocated for all teachers to implement cogni-
tively challenging tasks in their classrooms. 
“Cognitively challenging tasks provide stu-
dents opportunities to engage in problem solv-
ing, thinking and reasoning, and/or developing 
an understanding of mathematical ideas, pro-
cedures, and formulas” (Stein, Grover, & Hen-
ningsen, 1996, cited in Boston & Wilhelm, 
2016, p. 6). However, it is not enough for a 
teacher to simply include cognitively challeng-
ing tasks in her lessons, how she implements 
the task is paramount. The cognitive demand 
of a task can be reduced if a teacher removes 
students’ opportunities to engage with the task 
by overscaffolding or limiting student discus-

sion and voice (Boston & Wilhelm, 2016; 
Stein et al., 1996). For this study, we define 
high quality instruction as ambitious class-
room practices (Franke, Kazemi, & Battey, 
2007; Lampert, Beasley, Ghousseini, Kazemi, 
& Franke, 2010) that employ cognitively chal-
lenging tasks and implement them in such a 
way to maintain the cognitive demand 
throughout the lesson.

The Role of Collective Efficacy
in Instruction

Any factor influencing student behavior can 
deeply affect development, as people are 
partly a product of their environment. The 
school environment, shaped primarily by the 
adults in the building, has consequences for 
student learning. Social cognitive theory, 
which espouses reciprocal causation among 
the self, environment, and behavior (Bandura, 
1977, 1986, 1997), can inform understanding 
of the setting in which instruction occurs. The 
task of creating productive environments rests 
profoundly on teacher skill. While teachers 
harmonize their individual efforts with the 
work of others, they are simultaneously 
affected by what goes on in the classroom and 
the beliefs, motivation, and performance of 
their coworkers. Teachers are influenced by 
the dispositions of their colleagues, as group 
beliefs have an association with individual atti-
tudes (Goddard & Goddard, 2001). It is easier 
for a teacher to remain upbeat and positive in a 
constructive work environment as opposed to a 
negative one. Moreover, teachers both contrib-
ute to and are influenced by collective efficacy 
in their schools. Collective efficacy beliefs can 
shape instruction by influencing teachers’ rela-
tionship with both students, content, and the 
choice of activities she implements to facilitate 
students’ interactions to content. 

Despite our theoretical rationale for the 
relationship between collective efficacy and 
instruction, at the time of this writing, we 
could not locate existing research on this rela-
tionship. However, such examples exist within 
the literature on related concepts such as 
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teacher efficacy and school culture more 
widely. In a foundational study, Gibson and 
Dembo (1984) affirmed such an association by 
comparing the classroom behavior of teachers 
with high and low levels of self-efficacy. The 
researchers noted several differences in 
instructional behavior; teachers with low effi-
cacy were less likely to persist in failure situa-
tions and were more likely to criticize students, 
as compared to teachers with higher levels of 
efficacy. Furthermore, Allinder (1995) learned 
that teachers with high levels of self-efficacy 
developed challenging activities to help stu-
dents succeed and set more ambitious end-of-
year goals for their students as compared to 
teachers with lower levels of self-efficacy. 
These studies provide limited evidence that 
self-efficacy influences instructional practice. 

A study by Brown and Medway (2007) con-
sidered the confluence of school climate, 
teacher beliefs, and instruction in an effective 
school serving underresourced students. While 
this case study did not quantitatively link mea-
sures of school culture to instruction, it pro-
vided an illustration of an exemplary school 
with a positive and academically focused envi-
ronment using more constructivist approaches 
to teaching and learning. Given that this is a 
single case, more robust quantitative studies 
are necessary to make this link.

Rationale for Hypotheses

The purpose of this paper is to more fully 
examine the association between collective 
efficacy and instruction. As we have argued, 
collective efficacy has the potential to influ-
ence the environment in which instruction is 
embedded. When teachers are characterized by 
a robust sense of purpose, informed by their 
colleagues, they are more likely to facilitate 
positive instructional experiences for their stu-
dents. Therefore, we hypothesize that collec-
tive efficacy will have a positive and 
statistically significant impact on instruction, 
measured by the Instructional Quality Assess-
ment (Matsumura et al., 2006) as described 
below. We acknowledge the reciprocal nature 

of this relationship—whereby higher quality 
instruction might also build collective effi-
cacy. For the purpose of this article, we con-
sider the collective efficacy as a predictor of 
instruction though it is plausible that high 
quality instruction might also have an impact 
on collective efficacy as an outcome. In other 
words, we examine the relationship between 
collective efficacy and instruction. The previ-
ous discussion leads us to the research ques-
tion: Is there a relationship between collective 
efficacy and the quality of mathematics 
instruction, as operationalized by the Instruc-
tional Quality Assessment, in schools engaged 
in mathematics reform?

METHOD

Data

In this study, we analyzed data collected as 
part of a larger study of middle school mathe-
matics instructional improvement in two large, 
urban districts. A central goal of the larger 
study was to understand how districts and 
schools could best support high-quality mathe-
matics instruction aligned with the recommen-
dations of the National Council of Teachers of 
Mathematics (2000). The recommendations 
are consistent with ambitious mathematics 
practices (Lampert et al., 2010) that are char-
acterized by teachers supporting students to 
engage in cognitively demanding tasks (Stein, 
Smith, Henningsen, & Silver, 2000), teachers 
pressing students to make connections and 
provide evidence for their reasoning (McClain, 
2002), and teachers facilitating whole-class 
discussions that build on student thinking 
(Franke et al., 2007). In order to assist teachers 
in the development of these inquiry-oriented 
instructional practices, both districts imple-
mented a number of supports including 
instructional coaches, professional develop-
ment, and curricular materials. 

Our sample consisted of 25 schools split 
between the two districts, which we refer to as 
District B and District D. Located in a southern 
state, District B served over 80,000 students 
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with the majority identifying as ethnically His-
panic (nearly 60%). Over 75% of the students 
were economically disadvantaged. District D 
served over 94,000 students in a Midwestern 
state. Nearly 52% of their student body identi-
fied as White, and roughly 63% of the students 
were eligible for free/reduced price lunch. The 
12 schools in District B and 13 schools in Dis-
trict D were selected in consultation with dis-
trict leaders to reflect variation in each district 
on student demographics, past academic per-
formance, and capacity for improvement. 

Within each of the 25 schools, all mathe-
matics teachers and administrators dealing 
with mathematics (i.e., all principals and any 
assistant principal overseeing the mathematics 
department) were sent an online survey that 
included the collective efficacy measure. In 
total, 365 surveys were sent electronically to 
each respondent’s school email, and after 6 
weeks, those that had not completed the elec-
tronic survey were sent a paper copy to com-
plete. Of the potential respondents, 20 chose 
not to participate in the study, which gives us a 
response rate of 94.5%. In addition, approxi-
mately five teachers in each school were ran-
domly sampled to have one of their 
mainstream (i.e., not Honors and not remedial) 
student classes videotaped. The random sam-
pling of the teachers helped to control for dif-
ferences between classrooms. 

After eliminating teachers with missing 
data, 109 teachers across the 25 schools com-
prised our sample. The number of teachers 
ranged within each school from a minimum of 
2 teachers to a maximum of 7. The mean num-
ber in each school was 4.36 with a standard 
deviation of 1.15. 

Measures

To explore the relationship between collec-
tive efficacy and teachers’ instruction, we 
investigated two sources of data collected from 
middle school mathematics teachers: an online 
survey and a video recording of mathematics 
instruction. 

Collective Efficacy 

All mathematics teachers were asked to 
assess the level of collective efficacy in their 
school using a slightly modified version of the 
standard 12-item scale (Goddard, 2002). An 
important tenet of measuring efficacy beliefs is 
that the questions are both “task- and situation-
specific” (Pajares, 1996, p. 1). As this study 
focuses exclusively on middle school mathe-
matics teachers and their instruction, the effi-
cacy items were modestly modified to specify 
“mathematics teachers” instead of “teachers” 
in items such as, “Mathematics teachers in this 
school are able to get through to difficult stu-
dents.” To ensure that the modified items 
behaved in a similar manner, we conducted an 
exploratory factor analysis, and the resulting 
factor structure demonstrated the items cor-
related similarly to the established scale (all 
twelve items and associated loadings can be 
seen in Table 1). The strong reliability of our 
measure (Cronbach’s  = 0.86) was consistent 
with Goddard’s (2002) 12-item measure. 

Instructional Quality Assessment 

To measure teachers’ enactment of instruc-
tion consistent with district reform efforts, 
teachers were video recorded over 2 consecu-
tive days during consistent class periods. For 
the observations, teachers were asked to pro-
vide students with a cognitively demanding 
task and facilitate a whole-class discussion. 
Thus, the video recorded lessons were not 
meant to measure teachers’ routine practice, 
but instead, the potential of the teacher to meet 
the instructional reform goals of the districts: 
cognitively challenging mathematical tasks 
implemented by teachers to maintain the cog-
nitive demand. 

The video recorded lessons were coded 
using the Instructional Quality Assessment 
(IQA; Boston, 2012; Crosson, Junker, Matsu-
mura, & Resnick, 2003), which focuses on the 
cognitive demand of the lesson activity and the 
quality of the whole-class discussion. We 
chose the IQA because the instrument attends 
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matics instruction by maintaining the high-
level cognitive demand of their mathematical 
tasks throughout their lessons. Specifically, the 
IQA contains multiple rubrics on two dimen-
sions of instruction: Academic Rigor and 
Accountable Talk. The Academic Rigor 
rubrics focus on the cognitive demand for stu-
dents during the mathematics lesson, and the 
Accountable Talk rubrics center on teacher 
and student discourse during whole-class dis-
cussion. The developers established reliability 
and validity of the rubrics (Boston & Wolf, 
2006; Matsumura, Garnier, Slater, & Boston, 
2008) with a Cronbach’s  of 0.89 and an 
overall interrater agreement of 82%. 

For our study, raters were trained to use the 
IQA rubrics and achieved at least 80% reliabil-
ity on previously coded videos prior to actual 
coding. Each rater received a random set of 
videos to code, and to maintain interrater reli-
ability, approximately 15% of the videos were 
double coded. The raters had an interrater reli-
ability across all rubrics of 73.25%. Scores 
from the IQA rubrics for the 2 days were 
aggregated to create a single score, and this 
overall score was standardized (M = 0, SD = 1) 

in analyses. While combining scores for the 
individual rubrics may mask some variation in 
instructional quality within teachers, we felt 
that an omnibus score was appropriate for this 
exploratory analysis that is focusing on a 
teacher’s overall ability to enact instruction 
aligned with the National Council of Teachers 
of Mathematics guidelines. Teachers without 
IQA scores were excluded from the final anal-
yses.

Controls 

In this analysis, we included control vari-
ables at both the teacher and school levels that 
have the potential to influence the relationship 
between collective efficacy and instructional 
quality. At the teacher level, we accounted for 
whether or not the teacher had a master’s 
degree, the teacher’s experience in mathemat-
ics classrooms (measured as years experience 
teaching mathematics), and the teacher’s 
mathematical knowledge for teaching (MKT). 
We included these controls because teachers’ 
experience, education-level, and mathematics 
knowledge could influence their ability to 
enact inquiry-orientated instruction. MKT was 

Table 1. Collective Efficacy Factor Loadings (n = 25 schools)

Item Factor Loadings

Our students come to school ready to learn. 0.77

The opportunities in this community help to ensure that our students will learn. 0.65

Math teachers here are confident they will be able to motivate their students. 0.81

Students here just aren’t motivated to learn.a 0.65

Home life provides so many advantages the students here are bound to learn. 0.51

Drug and alcohol abuse in the community make learning difficult for students here.a 0.44

Math teachers in this school are able to get through to difficult students. 0.73

Learning is more difficult at this school because students are worried about their safety.a 0.43

If a child doesn’t want to learn, teachers here give up on him or her.a 0.67

Math teachers in this school do not have the skills to deal with student disciplinary problems.a 0.80

Math teachers in this school really believe every child can learn. 0.68

Math teachers here don’t have the skills needed to produce meaningful student learning.a 0.55

Note: aItems were reverse coded.
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assessed using a paper-and-pencil assessment 
from the Learning Mathematics for Teaching 
project (Hill, Schilling, & Ball, 2004). Specifi-
cally, we employed two test sections (1) num-
ber concepts and operations and, (2) patterns, 
functions, and algebra) to assess teachers’ 
understanding of middle school mathematics 
content and their ability to handle the situa-
tions that arise specifically in teaching middle 
school mathematics (e.g., assessing student 
work, representing mathematical ideas, 
explaining common mathematical procedures) 
(Ball, Thames & Phelps, 2008). Teachers’ raw 
scores from the assessment were translated 
into scale scores based on Item Response The-
ory data from the developers (for more 
detailed information, see the Learning Mathe-
matics for Teaching website at http://
www.umich.edu/~lmtweb/). For our analyses, 
we included an average of teachers’ scores 
from both test sections. 

To meet the needs of students from various 
backgrounds, teachers may adapt their instruc-
tion. In order to understand these patterns, at 
the school level, we accounted for student 
demographics with controls for the percent of 
students of color and the percent of students 
eligible for free/reduced price lunch (FRL). 
We also included a district dummy variable to 
account for any systematic differences 
between the two districts not captured in our 
control variables.

Analysis

To address our research question on the 
relationship between collective efficacy and 
IQA, we employed multilevel modeling, 
which is appropriate given that collective effi-
cacy was measured at the school level, and a 
teacher’s potential to deliver inquiry-oriented 
instruction was measured at the teacher level. 
Further, multilevel modeling allowed us to 
account for the natural nesting of teachers 
within schools. Specifically, we employed the 
xtmixed function in STATA to estimate the 
following model.

Level 1 Model, Teacher Level

Level 2 Model, School Level

Our final model includes 25 schools and 
109 teachers. As mentioned above, the number 
of teacher per school varied from a low of 2 
teachers to a high of 7. Only one school had the 
minimum of 2 teachers, and the great majority 
of schools had at least 4 teachers with com-
plete data. The mean number in each school 
was 4.36 with a standard deviation of 1.15. 
The small number of teachers in a few schools 
is not optimal for multilevel modeling; how-
ever, it was important to model the relationship 
of the school level collective efficacy to 
teacher level instructional quality even with 
the sample size concerns.

RESULTS

To create the measure of collective efficacy in 
schools, each of the twelve survey items was 
aggregated to the school level, and then we 
employed principal axis factoring to create a 
single measure. The items behaved similarly to 
previous uses of the collective efficacy scale 
(e.g., Goddard, 2002) as the items loaded on a 
single factor with a Cronbach’s alpha reliabil-
ity of 0.86. Loadings can be found in Table 1.

Our study sampled 109 teachers in 25 
schools across two large, urban districts. 
School and teacher level descriptives can be 
found in Table 2. Collective efficacy was stan-
dardized to a mean of 0 and standard deviation 
of 1 to ease interpretation. Across the 25 
schools in our sample, collective efficacy 
ranged from 1.57 to 2.29. The average school 
in our sample had 74% of students eligible for 
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FRL, and across the sample, the percent 
ranged from approximately 24% up to 96%. 
High levels of poverty characterized the 
majority of schools with only four schools 
having less than 50% of FRL students. The 25 
schools also had, on average, high proportions 
of students of color with an average of 69% 
and a range of 31% to 99%. Like the percent of 
FRL students, the percent of students of color 
was high in most schools as only six schools 
had a percentage below 50%. 

As discussed in the methods section, we 
aggregated scores from the IQA rubrics on 
both days of observation to create a single 
score for the teacher, which was then standard-
ized. The distribution of teachers shows a rela-
tively normal distribution ranging from 2.80 
to 2.57. The average teacher in our study had 
just over 7.5 years of experience in mathemat-
ics classrooms, however, our sample included 
first year teachers as well as those with over 30 
years experience. Of the 109 teachers, 51% 
held a master’s degree. Like collective efficacy 
and IQA, teachers’ MKT scores were stan-
dardized to have a mean of 0 and a standard 
deviation of 1 to ease interpretation. 

To address our research question, we con-
ducted a multilevel model with teachers nested 
in schools. The outcome was the standardized 
IQA scores for each teacher. At the teacher 
level, we controlled for whether or not the 
teacher held a master’s degree, the teacher’s 

years experience as a mathematics teacher, and 
the teacher’s MKT. At the school level, our 
main variable of interest is the level of collec-
tive efficacy in each school, and we also 
included controls for which district the school 
was in (District D is the reference group), the 
percent of students eligible for free/reduced 
price lunch, and the percent of students that 
identify as a student of color. 

Prior to conducting our multilevel model, 
we conducted correlation analyses at the 
school and teacher levels. As shown in Table 3, 
the percent of FRL students and percent of stu-
dents of color correlated highly (r = 0.68, p < 
.01). Each of these demographic measures cor-
related significantly and negatively with the 
level of collective efficacy in the school (r =
.53, p < .01 for percent of FRL; r = 0.55, p < 
.01 for percent of students of color). At the 
teacher level (see Table 4), IQA was not sig-
nificantly correlated with years experience or 
MKT. In addition, we conducted an indepen-
dent samples t test comparing teacher perfor-
mance on the IQA by whether or not they had 
a master’s degree. Results showed a significant 
mean difference of 0.44 (t = 2.37, p < .05) as 
teachers with a master’s degree tended to have 
higher IQA scores than teachers without. 

Results of the multilevel model can be 
found in Table 5. The multilevel model shows 
that the level of collective efficacy and instruc-
tional quality were significantly and positively 

Table 2. Teacher and School Level Descriptives (n = 109 teachers, 25 schools)

Mean SD Min Max

Teacher Level

  IQAa  0.00  1.00 2.80 2.57

  MKTa  0.00  1.00 2.75 3.10

  Master’s  0.51 — 0 1

  Math years experience  7.63  7.96 1 34

School Level

 Collective efficacya  0.00  1.00 1.57 2.29

 % FRL students 74.23 18.41 23.90 96.42

 % students of color 68.91 23.67 31.29 98.53

Note: aVariable has been standardized to a mean of 0 and standard deviation of 1 to ease interpretation.
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related when controlling for variables at the 
teacher and school levels (b = 0.23, p < .05). 
For a one standard deviation increase in the 
level of collective efficacy in a school, 
teacher’s IQA score tended to increase by 0.23 
standard deviations. In other words, teachers in 
schools with higher levels of collective effi-
cacy tended to display teaching practices more 
in line with the inquiry-oriented instruction 
measured by the IQA rubrics. In addition, 
teachers in schools with higher percentages of 
students of color had, on average, lower IQA 

scores (b = 0.02, p < .05). Interestingly, 
teachers in schools with higher percentages of 
FRL students tended to score higher on the 
IQA (b = .02, p < .05). This counterintuitive 
finding may arise from the multicollinearity of 
variables in the model; the high correlation 
between percentage of FRL and percentage of 
students of color (r = 0.68, p < .001) indicates 
probable multicollinearity, which most likely 
explains the small positive relationship. There 
was no significant difference between the two 
districts on IQA performance. 

Table 3. School Level Correlation Matrix (n = 25 schools)

CE % FRL % Students of Color

CE 1 — —

% FRL 0.53** 1 —

% students of color 0.55** 0.68*** —

Note: ~p < .10. *p < .05. **p < .01. ***p < .001.

Table 4. Teacher Level Correlation Matrix (n = 109 schools)

IQA MKT Years Experience

IQA 1 — —

MKT 0.10 1 —

Years experience 0.03 0.10 1

Note: ~p < .10. *p < .05. **p < .01. ***p < .001.

Table 5. Multilevel Regression With Standardized IQA as Outcome (n = 109 teachers, 25 schools)

Coefficient SE

Teacher Level

  MKTa 0.19 0.13

  Math years experience –0.01 0.01

  Master’s 0.44* 0.21

School Level

 Collective efficacya 0.23* 0.10

  Percent FRL students 0.02* 0.01

 Percent students of color –0.02* 0.01

 District B 0.66 0.45

Note: ~p < .10. *p < .05. **p < .01. ***p < .001. aVariable has been standardized to a mean of 0 and standard deviation 
of 1 to ease interpretation.
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At the teacher level, the only variable with a 
significant association with IQA was whether 
or not the teacher had a master’s degree (b = 
0.44, p < .05). The results indicate that teachers 
with a master’s degree tended to better enact 
the mathematical practices of inquiry-oriented 
instruction measured by the IQA. Neither 
MKT nor years experience as a mathematics 
teacher had a significant relationship with 
IQA.

DISCUSSION AND CONCLUSIONS

As revealed in our review of the literature, 
there is extensive research linking collective 
efficacy to student achievement. In particular, 
when high levels of collective efficacy charac-
terize a school environment, student achieve-
ment tends to be higher (e.g., Bandura, 1993; 
Goddard et al., 2000). However, little research 
focuses on how exactly this schoolwide belief 
can influence student performance. At the time 
of this writing, this study is one of the first to 
examine the association between collective 
efficacy and the quality of instructional prac-
tice. Insight into how collective efficacy 
relates to teacher practice can lead to a better 
understanding of improving instruction, 
achievement, and schools in general. 

To summarize our findings, in 25 urban 
middle schools embedded in two districts, 
there is a modest and statistically significant 
relationship between collective efficacy and 
the potential for high-quality mathematics 
instruction, as measured by the IQA. In other 
words, when teachers in schools believe in 
their conjoint capabilities to successfully edu-
cate students, there is evidence of more 
inquiry-oriented instruction in middle school 
mathematics classrooms. Also of note, we 
found significant relationships between aggre-
gated student demographics and the quality of 
mathematics instruction. In addition, teachers 
who held a master’s degree tended to enact 
instruction that was more inquiry-oriented as 
captured by the IQA. 

Based on the Cohen and Ball (1999) model, 
instruction is the interaction between teachers, 
students, and content. These relationships are 
either facilitated or impeded by the wider edu-
cational environment; collective efficacy is 
part of that educational environment. Often 
this environment is left unconsidered when 
educational reform initiatives are imple-
mented. The findings of this study are import-
ant because collective efficacy, while a stable 
property, is also malleable. When considering 
the application of our findings to practice, we 
suggest that whenever instructional improve-
ment initiatives are considered that school and 
district leaders attend to collective efficacy. 

One way leaders can improve collective 
efficacy is by concentrating on the sources of 
these beliefs as described by social cognitive 
theory (Bandura, 1997). Faculties need to have 
mastery experiences to bolster collective effi-
cacy. Instructional success within a grade 
level, department, or schoolwide could con-
tribute to collective efficacy. Learning from 
peers vicariously is another way to improve 
collective efficacy. District officials might be 
thoughtful about how to provide vicarious 
learning experiences to faculty. Visits to other 
schools, opportunities to collaborate across the 
district, professional developments opportuni-
ties and the like could provide the opportunity 
to see success in other environments and see 
that success is possible in their own schools. 
Leaders play an important role in improvement 
efforts, as they are a main source of verbal per-
suasion. Such leaders can help faculties see 
that they are capable of implementing reform 
initiatives to improve instruction. Leaders also 
have the propensity to impact the affective 
state. The way in which district officials make 
decisions and communicate decisions to teach-
ers, can contribute to feelings of anxiety, 
enthusiasm, desire to take risks, resilience, and 
more. Improve collective efficacy in these 
ways will not necessarily solve problems on its 
own, but it is one of the many levers that 
school and district leaders can use in school 
improvement efforts. 
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Future Research

Given the lack of research into collective 
efficacy and its association to instruction, this 
study makes a contribution to the literature by 
providing an early exploration of the relation-
ship between collective efficacy and instruc-
tion. However, further research is still 
necessary to better understand the relationship 
discerned here. Researchers might gather and 
analyze longitudinal data to see how changes 
in teachers’ collective beliefs about their 
capacity to successfully educate students asso-
ciates with changes in instructional practice. 
Our current analysis does not allow us to dis-
cern the direction of the relationship between 
collective efficacy and instruction. Increasing 
collective efficacy could improve instruction. 
It is also possible that higher quality instruc-
tion is associated with increased collective 
efficacy. In other words, the relationship is 
likely bidirectional and disentangling direc-
tionality is difficult. While the IQA provides a 
measure of instructional quality in mathemat-
ics, it is limited. The IQA only measures cer-
tain aspects of instruction, and our use of a 
combined score across rubrics could mask 
nuances to the relationship between efficacy 
and instruction. Additional studies should 
delve more deeply into different instructional 
actions enacted by teachers. In this study, 
instruction was observed on two consecutive 
days and focused on teachers’ potential to 
enact reform-oriented instructional practices. 
Therefore, future researchers might employ 
qualitative techniques or collect additional 
quantitative observations to understand the 
routine practice in schools with varying levels 
of collective efficacy.

Implications for Policy

The findings of this study illustrate that pol-
icies supporting collective efficacy in schools 
needs to be considered. Given the inherent dif-
ficulties in improving instruction at scale 
(Cobb & Jackson, 2011; Elmore, 1996), a great 
deal of time, effort, and resources must be tar-

geted to see change. Implementing inquiry-ori-
ented instructional practices is not simply a 
process by which teachers are shown the new 
pedagogy, and they can automatically enact 
these practices with high quality. Instructional 
reform requires extensive and systematic 
efforts across an entire system. First and fore-
most, teachers need to buy in to the new 
method as a viable alternative to traditional 
measures. Further, actors at all levels need to 
be committed to the work, to understand the 
context, to provide feedback, to believe that 
the reform is worthwhile, and ultimately that 
the district or school is capable of the reform. 

This study indicates that attention must also 
be paid to the collective efficacy of teachers. 
Undertaking the transformation of instruction 
across a whole school requires a belief not just 
in oneself, but also in one’s colleagues. Teach-
ers may be unwilling to step out on a limb with 
a pedagogical reform if they do not believe that 
their colleagues are willing and able to step out 
on the same limb. Moreover, if teachers do not 
believe that their colleagues can or will imple-
ment changes in their instructional practices, 
then it is unlikely they will put in the extensive 
effort to transform their own practice.

Limitations

Like all studies, there are limitations to this 
work. First, we cannot make any causal claims 
about the relationship between collective effi-
cacy and instructional practices. Given the 
cross-sectional nature of our data, we do not 
know how changes in collective efficacy over 
time might lead to changes in inquiry-oriented 
instruction. Second, our sample is limited. The 
cost of both observing classrooms within 
schools and collecting data across schools can 
be quite high on a large scale, and these costs, 
as well as the difficulty of gathering complete, 
valid data, led to a sample with some small 
within-school samples. We believe that this 
study represents a good first step in illuminat-
ing this relationship, and future research 
should pursue even richer samples. Third, our 
sample is focused on schools within two spe-
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cific school districts. These schools and dis-
tricts do not necessarily resemble schools and 
districts throughout the United States, and 
therefore, the generalizability of these findings 
are limited. Finally, we were not able to fully 
explore how instructional practices mediate 
the relationship between collective efficacy 
and achievement. The relationships among 
efficacy, achievement, and instruction are 
likely complex, and many other variables 
potentially play a significant role in the rela-
tionship. Understanding how other variables 
mediate the relationships, or whether other 
variables serve as mechanisms for the influ-
ence of collective efficacy on student learning, 
is paramount. Future researchers should 
address this need. 
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FROM THE PRINCIPAL TO THE CLASSROOM
How High School Teachers’ Perceptions
of Academic Climate Affect Math Achievement 

Stephen Kotok Sakiko Ikoma
St. John’s University American Institutes for Research

Primary Conceptual Framework: School effectiveness literature
Contribution to the Literature: This report brings to bear recent data on the study of the effects of school-
wide academic climate on math achievement for both public and private schools. School effectiveness, as an 
education phenomenon, has eluded theoretical consensus. Taking a somewhat narrower and more strategic 
approach to school effectiveness, this empirical evidence and analysis may be more productive of a useful the-
ory of school effectiveness that integrates critical elements of climate, leadership, and classroom conditions.

Abstract: This study uses the High School Longitudinal Study of 2009, a nationally representative sample 
of high schools and students, to examine the relationship between principal leadership, professional learning 
communities, and classroom academic climate on schoolwide math achievement. Specifically, this study 
seeks to address the following questions: (1) To what degree does a school’s academic climate—principal 
leadership, collaborative community, and classroom academic climate—predict its schoolwide math achieve-
ment? (2) To what extent does principal leadership and collaborative community influence classroom aca-
demic climate? (3) To what degree do different school types differ on academic climate measures? Using 
structural equation modeling, we found evidence that the average classroom academic climate was positively 
associated with higher schoolwide math achievement and that school organizational factors were positively 
associated with a better classroom academic climate. Based on the results, several implications for policy 
makers and school leaders are discussed.

Although research dating back to the Coleman 
Report (1966) indicates that school effects on 
achievement are small compared to the influ-
ence of student background, schools do indeed 
contribute to the academic performance of stu-
dents. Based on this premise, the school 

accountability movement revolves around the 
notion that characteristics, such as principal 
leadership and school climate, influence stu-
dent performance; and that schools are respon-
sive organizations working to hone the most 
effective instructional practices (Dee & Jacob, 
Journal of Research on Organization in Education, Volume 1, 2017, pp. 77–97 ISSN 2573-4849
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2010; Murphy & Hallinger, 1988; Urick & 
Bowers, 2011). Although many factors contrib-
ute to the overall climate of a school, research-
ers find that academic climate—the quality of 
instruction, the academic standards put forth by 
a school, and the extent that schools value aca-
demic achievement—consistently influences 
student achievement levels (Bryk & Rauden-
bush, 1988; Hoy, Tarter, & Hoy, 2006; V. E. 
Lee & Bryk, 1989; Shouse, 1996). 

However, while it makes sense for school 
leaders to focus on improving their academic 
climate, there is ambiguity concerning which 
specific facets of an academic climate matter 
most for student outcomes with some under-
scoring the role of principals and school lead-
ers (Collinson, 2013; Price, 2012; Supovitz, 
Sirinides, & May, 2010) with others emphasiz-
ing the role of teachers (Brophy, 1983; Riegel-
Crumb & Humphries, 2012; Rosenthal & 
Jacobson, 1968). This study uses nationally 
representative data to disentangle the unique 
elements of an academic climate including col-
laboration, principal leadership, and classroom 
climate in order to assess the effect of these 
different dimensions on schoolwide math 
achievement. By utilizing structural equation 
modeling (SEM), it allows us to measure the 
components of the three academic climate ele-
ments and to examine how these three dimen-
sions affect each other as well as academic 
achievement. Moreover, although SEM is not 
a causal analysis, it allows us to test a hypoth-
esized temporal order of organizational pro-
cesses in a school. In our case, we are able to 
test a hypothesis that principal leadership 
affects classroom academic climate both 
directly and indirectly through a collaborative 
community and to investigate how all these 
three factors affect schoolwide math achieve-
ment. Specifically, this study seeks to address 
the following questions:

1. To what degree does a school’s academic 
climate—principal leadership, collabora-
tive community, and classroom academic 
climate—predict its schoolwide math 
achievement? 

2. To what extent does principal leadership 
and collaborative community influence 
classroom academic climate? 

3. To what degree do different school types 
differ on academic climate measures and 
math achievement? 

The subsequent analysis utilizes the High 
School Longitudinal Study of 2009, a nation-
ally representative sample of U.S. high schools 
and students in order to answer these critical 
research questions. We chose to use high 
schools in this study given the importance of 
high schools on postsecondary outcomes as 
well as because of the inherent challenge for a 
school leader in establishing a cohesive aca-
demic climate across various subject-specific 
classrooms. Although previous research has 
examined school organization, academic cli-
mate, and the effect on achievement (e.g., 
Sebastian & Allensworth, 2012; Supovitz, Sir-
inides, & May, 2010), this analysis uses a 
large, national sample of both public and pri-
vate high schools making our findings general-
izable to the United States as a whole. Whereas 
other scholars such as Urick and Bowers 
(2011, 2014) have also used large national 
datasets to examine academic climate, these 
studies used slightly older data and only 
focused on public schools. By using such a 
recently collected national dataset, it enables 
us to capture academic climate in a policy era 
where school accountability permeates. 

In order to better understand what is meant 
by an academic climate, we first survey gen-
eral literature on academic climates and its 
benefits and then we delve deeper into the 
three layers of organization within a school: 
(1) principal leadership; (2) collaboration 
among teachers; and (3) classroom academic 
climate. 

LITERATURE REVIEW

Academic Climate

School climate refers to the unique norms, 
values, and practices that characterize a given 



From the Principal to the Classroom 79
IAP PROOFS

© 2017

school (Cohen, McCabe, Michelli, & Pickeral, 
2009). Scholars such as Bryk (see Bryk & 
Driscoll, 1988; Bryk & Raudenbush, 1988) 
further distinguish between different domains 
of school climate including the academic cli-
mate, disciplinary climate, and social climate. 
Social climate, or sense of community, cap-
tures the extracurricular aspects of a school 
such as sports, clubs, and public service while 
the disciplinary climate refers to the degree 
that school rules are consistently followed and 
enforced (Bryk & Driscoll, 1988). Although 
both of these aspects of school climate play an 
important role and all three domains are con-
nected to some degree, this study focuses on 
academic climate since it seems to be most nat-
urally associated with the academic success of 
a school. 

Schools certainly convey a schoolwide aca-
demic climate through organization, leader-
ship, and collective responsibility (Murphy, 
Weil, Hallinger, & Mitman, 1982; Urick & 
Bowers, 2011). Even though the conceptual 
language around academic climates has varied 
over the last few decades, a large body of 
research from diverse disciplines touts the 
importance of a strong academic climate. In 
his work on effective schools, Edmonds 
(1979) identified “a climate of expectation in 
which no children are permitted to fall below 
minimum but efficacious levels of achieve-
ment” (p. 22). However, Edmonds also cau-
tioned that high expectations alone were 
insufficient without other schoolwide commit-
ments to academics and discipline. In the 
1980s and 1990s, the effective schools move-
ment gave way to concepts such as “academic 
press” (V. E. Lee & Smith, 1999; Murphy et 
al., 1982) and “academic optimism” (Hoy, 
2012). Bryk defined academic press as the 
quality of instruction, the academic standards 
put forth by a school, and the extent that 
schools value academic achievement (Bryk & 
Raudenbush, 1988; V. E. Lee & Bryk, 1989). 
In a similar vein, Hoy’s work on “academic 
optimism” (e.g., Hoy, 2012; Hoy et al., 2006) 
conceptualized academic optimism to include 

teacher efficacy, academic emphasis, and fac-
ulty trust in students and parents. 

Regardless of how scholars define aca-
demic climate, many have found that creating 
a focused academic climate in a high school 
leads to positive outcomes for students and the 
school. For instance, Hoy et al. (2006) found 
that academic optimism led to higher passing 
rates of 12th-grade competency tests while 
Smith and Hoy (2007) found that academic 
optimism influenced student achievement 
even after controlling for socioeconomic status 
of schools. More recently, Sebastian and 
Allensworth (2012) discovered a positive rela-
tionship between schools with a college bound 
orientation and high school student achieve-
ment (e.g., test scores and grade point aver-
age). Moreover, attending a school with a 
strong academic climate has been found to be 
especially salient for students attending a low-
socioeconomic status school (Shouse, 1996). 
In sum, scholars in the fields of educational 
leadership and sociology of education have 
identified academic climates as a key charac-
teristic of an effective school. Given the 
importance of an academic climate, it is criti-
cal to understand the different levels of school 
organization including the role of the princi-
pal, the professional capacity of the teachers, 
and, finally, the academic climate of the actual 
classroom. 

Principal Leadership
and Academic Climate 

Principal leadership plays a critical role in 
fostering a better academic environment for 
teachers and students in various ways (Cohen 
et al., 2009; Hitt & Tucker, 2016; Urick & 
Bowers, 2014). According to Leithwood 
(2012), leadership refers to “the exercise of 
influence on organizational members and 
diverse stakeholders toward the identification 
and achievement of the organization’s vision 
and goals” (p. 3). One important facet of prin-
cipal leadership is simply their ability to man-
age the school as a whole (e.g., Collinson, 
2013; Grissom, Loeb, & Master, 2013). For 
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example, Grissom and Loeb (2011) found that 
organizational management—attention to 
items such as safety, budget management, and 
personnel concerns—was related to an 
increase in student achievement. Personnel 
decisions such as hiring and the placement of 
teachers in certain classes obviously also have 
major ramifications for student outcomes. 

In terms of an academic climate, organiza-
tion matters, but so does the instructional lead-
ership of the principal (Hallinger & Murphy, 
1984). For instance, when principals observe 
classrooms, they can give teachers meaningful 
feedback on their instruction with the goal of 
improving academic outcomes for students 
(e.g., Freedman, 2003; Fullan, 1995; Glick-
man, 2002). Yet, Louis, Dretzke, and Wahl-
strom (2010) point out that instructional 
leadership in general is poorly defined in the lit-
erature and varies depending on grade level 
with elementary principals more likely to pro-
vide content specific instructional leadership. 
Conversely, high school principals—who are 
featured in this study—usually, manifest 
instructional leadership in a different manner 
than elementary principals due to the depart-
mentalization and specificity of course content 
(Grissom et al., 2013; Price, 2012; Sebastian & 
Allensworth, 2012). In other words, it is diffi-
cult for a high school principal to be an expert 
in so many advanced subjects. Thus, instruc-
tional leadership in high schools often focuses 
on the overall learning environment and sec-
ondary school principals in general take a more 
shared leadership approach relying on depart-
ment heads and team leaders (Heck & Hal-
linger, 2009). Given this study examines high 
schools, we conceptualize instructional leader-
ship in terms of general support for staff, edu-
cational vision, and commitment to innovation. 

Collaborative Communities

A growing body of research suggests great 
value in fostering a collaborative community 
for principals, teachers, and school staff 
(Gamoran, Secada, & Marret, 2007; 
Hargreaves & Fullan, 2012; Louis & Marks, 

1998; McLaughlin & Talbert, 2006; Wahl-
strom & Louis, 2008). In a review of literature 
on professional learning communities (PLCs), 
Stoll et al. (2006) explains that many of the 
components of a PLC around “inquiry and 
problem solving” date back to the writings of 
John Dewey and these concepts took form in 
the 1970s and 1980s with ideas on “reflective 
practitioners” and “self-evaluating schools.” 
According to Stoll et al. (2006), the PLC con-
cept formalized some of these ideas on inquiry 
into a school organizational model emphasiz-
ing collaboration. 

Although no universal definition exists for 
a PLC, common characteristics include: pro-
viding teachers a space to share ideas about 
teaching, providing problem-solving strate-
gies, aligning standards, and creating common 
values as a team (Gamoran et al., 2007; Heck 
& Hallinger, 2009; McLaughlin & Talbert, 
2006). As a compilation of their 15-year study 
of school reforms, McLaughlin and Talbert 
(2006) highlight three functions of a PLC: to 
build and manage knowledge to improve prac-
tice; to create shared language, vision, and 
standards for practice; and to sustain school 
culture (pp. 5–8). Based on their previous 
research in 2001, McLaughlin and Talbert 
(2006) conceptualize a PLC as a drastically 
different one from traditional school commu-
nity, in terms of technical culture (e.g., beliefs 
about students, pedagogy, and assessment 
practices), professional norms (e.g., collegial 
relationships and professional expertise), and 
organizational policies (e.g., class assignment 
and resource allocation) (p. 18). Along these 
lines, Fullan (2001) has long argued that for 
schools to be effective they must instill a col-
laborative culture rather than relying on indi-
vidual incentives such as merit pay. The extent 
of collaboration varies as a function of profes-
sional capacity, time for collaboration, and 
leadership, but there is some merit in even 
minimal collaboration and there are major 
advantages for schools with rich professional 
learning communities.

Collaborative teacher models including 
PLCs have been found to have several positive 
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effects on schools and learning. According to 
McLaughlin and Talbert (2006), the presence 
of a strong PLC increases teacher efficacy, ele-
vate classroom expectations, and ultimately 
increase student achievement for high school 
students (also see Hargreaves & Fullan, 2012). 
Notably, several scholars (V. E. Lee & Smith, 
1999; Louis et al., 2010; Moller, Mickelson, 
Stearns, Banerjee, & Bottia, 2013) have found 
a positive relationship between collaborative 
cultures and student achievement. V. E. Lee 
and Smith (1999) found that the presence of 
collective professional groups in high schools 
not only increased student achievement, but 
also decreased the effect of socioeconomic sta-
tus on achievement.

The Classroom Academic Climate

The influence of classroom academic cli-
mate has been found to promote improved stu-
dent motivation, efficacy, and achievement 
(Ames, 1992; Meece, Anderman, & Ander-
man, 2006). Although the organization of an 
entire school strongly influences student 
achievement, the classroom nonetheless serves 
as the most direct manifestation of an aca-
demic climate considering the majority of 
teaching and learning occur there (Banks, 
2006; Louis et al., 2010; Sebastian & 
Allensworth, 2012). Ultimately, in a loosely 
coupled system, the teacher serves as the pri-
mary mechanism for implementing a rigorous 
curriculum and maintaining a consistent aca-
demic tone (Price, 2012; Strivens, 1985). 

Individual classrooms can vary greatly even 
within the same school in their academic cli-
mate since it depends so much on teaching 
practices, beliefs, and abilities of an individual 
teacher. Strong leadership and collaborative 
communities can help homogenize some 
teacher skills and practices, but there is still 
great latitude for teacher differences in imple-
mentation. Teacher expectations for their stu-
dents are emblematic of whether a class is a 
strong or weak academic climate. Rosenthal 
and Jacobson (1968) famously explored how 
high teacher expectations created a self-fulfill-

ing prophecy and translated to higher student 
performance. Ensuing studies in both class-
rooms and even nonacademic settings con-
firmed that expectations—both negative and 
positive ones—affect student achievement and 
attainment (Brophy, 1983; Raudenbush, 1984; 
Rumberger & Palardy, 2005). In sum, class-
room academic climates are highly important 
to student learning, and school organization 
can be highly influential on teacher attitudes 
and practices within the classroom.

OTHER CONTEXTUAL FACTORS 

Although contextual factors are not the focus 
of this study, several other school-level factors 
potentially affect the prospering of an aca-
demic climate. It is well documented that 
school socioeconomic status greatly influences 
student learning, and it is likely to improve 
school organization due to better resources 
(J. Lee & Wong, 2004) and less behavior dis-
ruptions (Kotok, Ikoma, & Bodovski, 2016). 
Much research has been done to understand 
the role of socioeconomic status on academic 
outcomes for six decades since the seminal 
Coleman Report (1966). The majority of quan-
titative studies on school effects and achieve-
ment find socioeconomic status to be salient, 
both at the individual and school-level (Alex-
ander, Entwisle, & Kabbani, 1997; Bodovski, 
Nahum-Shani, & Walsh, 2013; Kotok, 2017; 
Rothwell, 2012). Although socioeconomic sta-
tus plays an important role, other school orga-
nizational features also play a role. 

Some scholars have suggested that private 
schools and even public charter schools have 
institutional advantages when it comes to cre-
ating an academic climate and raising achieve-
ment (Bryk, Lee, & Holland, 2003; Chubb & 
Moe, 1990; Coleman, Hoffer, & Kilgore, 
1982; Cookson, 1995; Morgan, 2001; Neu-
mann, 2008). A set of studies on Catholic 
schools (Bryk, Lee, & Holland, 2003; Cole-
man et al., 1982) advanced the common school 
ideal, the idea that the academic climate of 
Catholic schools benefits from a clear mission, 
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rigid structure, and smaller school size on 
average. Yet, Catholic schools also benefit 
from selection bias since students are not ran-
domly assigned to such private settings 
(S. Lubienski, Lubienski, & Crane, 2008; Pal-
las, 1988; Wenglinsky, 2007). Whereas Catho-
lic schools, especially in urban areas, do 
indeed perform better academically, a more 
nuanced analysis has demonstrated that public 
school students perform as well or even better 
when controlling for various factors (C. A. 
Lubienski & Lubienski, 2013). 

CONCEPTUAL FRAMEWORK 

 This study draws on school organizational lit-
erature—effective schools (e.g., Murphy, 
1990) and teacher collaboration (Daly, 2010; 
Hargreaves & Fullan, 2012; Louis et al., 2010; 
McLaughlin & Talbert, 2006; Moolenaar, 
Sleegers, & Daly, 2012), as well as the aca-
demic climate literature (Bryk & Raudenbush, 
1988; Hoy, 2012; Hoy et al., 2006; V. E. Lee & 
Bryk, 1989). Both the school effectiveness and 
collaborative approach models conceptualize 
schools as a mode to affect the classroom aca-
demic climate and not the other way around 
(Hallinger & Heck, 1998; MacNeil, Prater, & 
Busch, 2009). In turn, classroom academic cli-
mate is most likely to have a direct effect on 
achievement given that teachers implement the 
vision of schoolwide initiatives through their 
daily interactions with students. Figure 1 illu-
minates our conceptual framework of the path 
of different aspects of academic climate and 
how they ultimately affect schoolwide 
achievement. Based on this framework, we 
formulate several hypotheses. 

Hypothesis 1: All three aspects of academic 
climate will have a positive effect on school 
wide academic achievement. 

Hypothesis 2: Teacher collaboration will pos-
itively influence classroom academic climate 
by improving and/or developing the beliefs 
and practices of high school teachers.

Hypothesis 3: Principals will play a key role 
in promoting classroom academic climate, 
both directly and indirectly through teacher 
collaboration.

We base this first hypothesis on the preced-
ing literature supporting the importance of an 
academic climate on learning outcomes. The 
second hypothesis builds on the PLC research 
indicating that collaboration amongst teachers 
leads to increased efficacy and expectations in 
the classroom (Hargreaves & Fullan, 2012; 
McLaughlin & Talbert, 2006). Yet, the school 
principal also plays a central role in fostering 
collaborative interactions among teachers, 
counselors, and other school personnel 
(Hargreaves & Fullan, 2012; Louis et al., 
2010; McLaughlin & Talbert, 2006; Wahl-
strom & Louis, 2008). One way of instilling 
this collaborative spirit is by incorporating 
suggestions and opinions from the teachers 
and staff and sharing leadership roles with 
them (McLaughlin & Talbert, 2006). 

 Given our secondary question on school 
types, we also formulated some hypotheses 
regarding the relationship between school 
types, academic climate and achievement. 

Hypothesis 4: Private schools will be per-
ceived to have stronger academic climates.

Hypothesis 5: Organizational, demographic, 
and academic climate characteristics will 
explain away private school advantages on 
math achievement. 

These secondary hypotheses can examine 
claims that private schools are perceived to be 
more academically focused and can help us 
understand academic climate perceptions of 
charter schools. However, at the same time, 
this study is limited in that it does not capture 
the extent that selection bias influences advan-
tages, if any, for private schools. Given this 
lack of consensus on this private school advan-
tages, this question is examined more as an 
exploratory theoretical inquiry.
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In this study, we utilize restricted school-level 
data from the High School Longitudinal Study 
of 2009, a nationally representative sample of 
approximately 24,000 students attending 944 
schools. Since we seek to understand the rela-
tionship between leadership, school climate, 
and schoolwide achievement, we used schools 
as the unit of analysis. Since the school was the 
unit of analysis and we were interested in indi-
rect effects, we elected to use one-level SEM 
rather than a multilevel model. Our study pri-
marily utilizes data from the baseline survey, 
which was the only wave when students, prin-
cipals, and math teachers were all surveyed, 
and from the first follow up data to obtain math 
scores for the spring of the 11th grade. We 
used the both ninth- and 11th-grade math 
achievement outcomes to measure the extent 
that achievement levels changed over time. In 

sum, we estimated the effect of a given school 
on the academic performance of the school. 

All three academic climate measures serve 
as exogenous predictors of schoolwide 11th-
grade math achievement. However, we also 
test whether the effects of principal leadership 
are mediated by the other two academic cli-
mate measures as well as if collaboration is 
mediated by classroom academic climate. In 
using SEM, we are able to have classroom aca-
demic climate and collaborative community be 
both exogenous predictors and endogenous in 
that other model variables affect them. 

 The sample of math teachers varies by 
school depending on the number of surveyed 
students with different teachers. Although the 
High School Longitudinal Study of 2009 does 
not provide the number of teachers per school, 
the teacher-level variables capture personal 
teacher practices and perceptions of their 
teacher peers. Moreover, teacher weights were 
used to address missing teacher responses. 

Figure 1. Conceptual framework.
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Subsequent analyses used the recommended 
teacher or school weights and balanced repli-
cated repetitions to obtain more accurate esti-
mates and robust standard errors.

Measures 

Outcome Variable

The dependent variable for achievement is 
the average 11th-grade math test score for the 
school. The math assessment measured student 
achievement in algebraic reasoning in the fall 
of the ninth grade and the spring of the 11th 
grade. Item response theory was used to mea-
sure student performance (National Center for 
Education Statistics, 2014). Both scores were 
aggregated to the school level. The 11th grade 
school average was used as an outcome while 
the ninth grade average test score was used as 
a control allowing us to measure the average 3-
year growth of each high school. It is worth 
pointing out that math represents a proxy for 
academic success of a school since the High 
School Longitudinal Study of 2009 did not test 
students in any other subject and grade point 
average is not a uniform measure across 
schools. Although we acknowledge math is 
only one aspect of achievement, it is a strong 
indicator for long-term attainment and 
employment (Adelman, 1999), and it is uti-
lized as an important measure of school suc-
cess in the current accountability environment.

Independent Variables

The three independent variables were latent 
meaning that they were composites based on 
observed variables (Bollen, 2002). In this case, 
the observed variables are a series of survey 
responses from the students’ ninth-grade math 
teachers. All responses were answered using a 
4-point Likert scale ranging from 1 (strongly 
disagree) to 4 (strongly agree). All of the 
observed variables were first coded so that all 
higher responses indicated a positive response, 
and then they were aggregated up to the 
school-level using teacher weights.

Principal Leadership

 Principal leadership is an exogenous vari-
able based on six questions on how well the 
principal: (1) communicates a vision; (2) com-
municates expectations to staff; (3) consults 
staff on important decisions; (4) deals well 
with outside pressures; (5) is interested in 
innovating; and (6) sets and implements prior-
ities. 

Classroom Academic Climate

Classroom academic climate was based on 
four questions regarding the extent that teach-
ers perceived high academic rigor and expecta-
tions at their schools: (1) teachers expect very 
little of students (reverse coded); (2) teachers 
set high standards for teaching; (3) teachers set 
high standards for student learning; and (4) 
teachers make clear goal for students. 

Collaborative Communities 

Collaborative community was based on five 
questions regarding how teachers perceived 
the degree that teachers worked together 
towards common goals such as: (1) share 
methods for teaching; (2) share approaches for 
underperforming students; (3) share materials 
from workshops; (4) discuss beliefs about 
teaching; and (5) share student work.

Control Variables

Several organizational and demographic 
controls were included in the model. In terms 
of organizational factors, a categorical variable 
was used for school type: traditional public 
schools, public charter, private Catholic, and 
private non-Catholic. Traditional public 
schools (TPSs) served as the reference cate-
gory and all other variables were transformed 
into dummy variables for the analysis. School 
size was originally a continuous variable, but a 
categorical variable was used based on previ-
ous literature (Rumberger & Palardy, 2005) 
regarding school size (small < 300; small 
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medium = 301–999; medium = 1,000–1,999; 
medium large = 2,000–2,999; and large > 
3,000). Medium served as the reference cate-
gory initially, but only a small school effect 
was detected compared to other schools. 
Therefore, only the small school variable was 
included for model parsimony. In order to cap-
ture the socioeconomic status of the school, a 
continuous variable was used to measure the 
percentage of students at the school receiving 
free/reduced lunch (185% of the poverty level 
or less). As mentioned earlier, average 9th

grade math achievement was used as a control 
to measure prior achievement. 

Analytic Approach

As a first step, we examined descriptive sta-
tistics comparing the four school types on dif-
ferent measures of academic climate and 
school traits. Next, an ANOVA was conducted 
to examine if differences were statistically dif-
ferent between traditional public schools and 
the other school types. This allowed us to 
answer our third research question. In order to 
answer our first two research questions, we 
used SEM software, Mplus version 7 to con-
duct a confirmatory factor analysis and path 
analysis predicting schoolwide math achieve-
ment. The confirmatory factor analysis 
allowed us to create three latent variables to 
uniquely measure collaborative community, 
principal leadership, and classroom academic 
climate based on our theoretical framework. 
The confirmatory factor analysis approach was 
chosen over an explanatory approach since a 
preexisting theoretical framework was utilized 
(Thompson & Daniel, 1996); and the aim was 
to assess how it fit with a nationally represen-
tative dataset rather than the localized samples 
in which it had been applied to previously. 
After the three factors were created, a path 
analysis was conducted to examine their 
effects on schoolwide 11th-grade math 
achievement, as well as the direct and indirect 
relationships between collaborative commu-
nity and principal leadership on classroom aca-
demic climate. Given the importance of 

socioeconomic status, the percentage of stu-
dents at the school receiving free/reduced 
lunch was used as a control for all three aca-
demic climate variables as well as 11th-grade 
math achievement. Additionally we included 
controls for school type and school size on aca-
demic climate given these factors are poten-
tially influential on the academic climate.1
Several goodness of fit indices were used to 
evaluate how well the model fit the data. 

FINDINGS

Table 1 provides descriptive results for all four 
school types. On average, Catholic and private 
non-Catholic had significantly higher school 
math averages for both ninth- and 11th-grade 
compared to traditional public schools. Com-
pared to TPSs, the other three school types also 
tended to be statistically smaller in school size. 
Notably, the percentage of students receiving 
free/reduced lunch was significantly higher at 
charter schools than TPSs, but both private 
school types had extremely lower rates (p < 
.001). These differences illustrate key differ-
ences in the types of students received by dif-
ferent school types and the varying types of 
schools available in terms of size. 

In terms of the climate variables, both pri-
vate non-Catholic and Catholic schools gener-
ally had better perceptions of classroom 
academic climate responses than TPSs while 
charter schools had slightly lower perceptions. 
For instance, on average, perceptions of 
teacher expectations at private schools were 
higher at statistically significant rates com-
pared to TPSs. On average, charter schools 
reported weaker perceptions of teacher expec-
tations and were less likely to have clear class-
room goals. 

Teacher respondents tended to perceive pri-
vate non-Catholic schools as possessing the 
strongest collaborative communities. For 
instance, on average, private non-Catholic 
schools had significantly higher rates of shar-
ing student work, sharing beliefs, and sharing 
methods than TPSs. Catholic schools exhibited 
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Table 1. Weighted Descriptive Statistics by School Type (n = 910)

School Type

Public 
Noncharter 

(n = 720)
Charter 
(n = 20)

Catholic
(n = 100)

Private 
Non-Catholic

(n = 70)

M (SD) M (SD) M (SD) M (SD)

Fall ninth-grade math score 











Spring 11th-grade math score 











Classroom academic climate (α = 0.87)

 Teacher expectations 











 Set high standards for teaching 











 Set high standards for students 











 Makes goals clear 











Collaborative Community (α = 0.87) 

 Share methods 











 Share approach for underperformers 











 Share material from workshops 











 Discuss beliefs about teaching 











 Share student work 











Principal leadership (α = 0.91)

 Communicates a vision 











 Communicates expectations to staff 











 Interested in innovation 











 Consults staff on decisions 











 Deals with outside pressure 











 Sets and implements priorities 











% free/reduced lunch 











School size 
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the lowest levels of collaboration, but they did 
not differ significantly from TPSs on any of 
the four collaboration variables. The strength 
of charter school collaboration was mixed with 
charter schools being perceived to have lower 
levels of sharing student work compared to 
TPSs while teachers perceived charter schools 
to be statistically more likely to discuss beliefs 
about teaching. 

In terms of principal leadership, on average, 
charter schoolteachers rated their principal the 
highest on five of six variables (four of which 
were statistically significant). Private, non-
Catholic school principals were also perceived 
to be significantly better than those of TPSs 
while perceptions of Catholic school principals 
did not differ significantly from those of TPSs. 
In sum, there was not much difference between 
Catholic schools and TPSs in terms of aca-
demic climate. Conversely, perceptions of the 
academic climate at private non-Catholic 
schools tended to be better than TPSs. 
Although a small sample of schools, the 
descriptive statistics suggest that charter 
schools were perceived on average to have 
strong instructional leaders, but charter 
schools differed little or were lower in most 
other academic climate areas. 

Table 2 provides the factor loadings for the 
final confirmatory factor analysis model. The 
Cronbach’s  for all loadings was high 
between 0.87 and 0.91. Reliability values 
above 0.70 are considered acceptable (e.g. 
Nunnally, 1978; Tavakol, & Dennick, 2011). 

Table 3 displays the results for the final 
path model, and Figure 2 highlights the stan-
dardized coefficients of the main variables 
from the final model. Although we report both 
standardized and unstandardized coefficients, 
the standardized ones are the primary focus in 
this section for the sake of easier interpretabil-
ity. Overall, the model explains 75% of vari-
ance of school math achievement. For 
schoolwide math achievement, a one unit SD
increase in ninth-grade achievement was asso-
ciated with over three quarters of a SD
increase in 11th-grade math achievement (p < 
.001). In other words, schools with higher 

achievement to begin with continued to 
increase their advantage. Of the three latent 
variables, only classroom academic climate 
was directly associated with 11th-grade math 
achievement. On average, an increase of 1 SD
in classroom academic climate was associated 
with a 0.12 SD increase in schoolwide math 
achievement when controlling for school type, 
% FRL, and prior achievement (p < .05). The 
standardized effect of classroom climate was 
far smaller than prior achievement; part of this 
can be a function of less variability in the 
classroom climate scale. It should be noted 
that when the unstandardized coefficient was 
examined, a full 1-point increase in the 4-point 
scale is associated with almost a 4-point 
increase on math achievement. Therefore, 
while the average increase is significant, it is 
not very large. However, if a student theoreti-
cally went from a school with an extremely 
poor classroom academic climate to one with 
an extremely strong one, there would be a 
sizeable difference in their school’s achieve-
ment. 

Overall, the model explained 43% of the 
variance of schools in classroom academic cli-
mate, and it indicated a positive relationship 
between leadership, collaboration, and class-
room academic climate. The strength of a col-
laborative community had the largest effect at 
almost half a SD (p < .001). On average, an 
increase of 1 SD in principal leadership was 
associated with a direct 0.20 SD increase in 
classroom academic climate (p < .01) when 
controlling for other variables in the model. 
The relationship between principal leadership 
and classroom climate was mediated by the 
strength of collaborative community. The indi-
rect effect of collaborative community on the 
relationship between principal leadership and 
classroom academic climate is 0.13,2 and thus 
the total effect of principal leadership on class-
room climate is 0.33.3 In terms of school size, 
there was only a significant effect for 
extremely small high schools with less than 
300 students enrolled (p < .001). Again, while 
the two types of private schools are initially 
positively associated with classroom academic 
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climate, these relationships become nonsignif-
icant when controlling for the other variables. 
Notably, charter schools were negatively asso-
ciated with classroom academic climates
(0.19; p < .01). Overall, the test of the entire 
model indicated a strong fit: CFI = 0.95; 
RMSEA = 0.03; SRMR = 0.05.4 Only the χ2

test did not indicate a goodness of fit (p < 
.001). However, since χ2 tests are extremely 
sensitive to sample size and are generally not 
deemed a practical test for assessing model fit 
(Cheung & Rensvold, 2002).

Limitations

There are also key limitations related to this 
study. Although a measure on the extent that 
teacher collaboration occurs in a high school 
was used, there exists uncertainty on the qual-
ity and frequency of such interactions. Sec-
ondly, the latent variables rely on teacher 
perceptions of academic climate since stu-
dents’ questions on climate dealt more with 
safety and social climate. In terms of school 
context, the use of free/reduced lunch as a 

Table 2. CFA for Classroom Academic Climate,
Collaborative Community, and Principal Leadership (n = 810)

Factor Loadings 
(SE)

Classroom Academic Climate (α = 0.87)
 Teacher expectations 0.71***

(0.05)
 Set high standards for teaching 0.86***

(0.05)
 Set high standards for students 0.90***

(0.03)
 Make goals clear 0.50***

(0.10)
Collaborative Community (α = 0.87)
 Share methods 0.72***

(0.05)
 Share approaches for underperformers 0.80***

(0.06)
 Shares material from workshops 0.61***

(0.06)
 Discuss beliefs about teaching 0.81***

(0.06)
 Share student work 0.66***

(0.08)
Principal Leadership (α = 0.91)
 Communicates a vision 0.92***

(0.02)
 Communicates expectations to staff 0.91***

(0.02)
 Interested in innovation 0.77***

(0.05)
 Consults staff on decisions 0.67***

(0.06)
 Deals with outside pressure 0.75***

(0.05)
 Sets and implements priorities 0.82***

(0.05)
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Table 3. The Relationship Between Academic Climate and Math Achievement (n = 810)

Unstandardized Est.
(SE)

Standardized Est.
(SE)

11th-Grade Math Achievement on
 Classroom academic climate 3.81*

(1.92)
0.12*
(0.06)

 Collaborative community 1.57
(1.10)

0.06
(0.05)

 Principal leadership 1.68
(1.68)

0.08
(0.07)

 Prior math achievement 1.33***
(0.09)

0.77***
(0.05)

 % FRL 0.03
(0.02)

0.09
(0.06)

Classroom Academic Climate on 
 Collaborative community 0.35***

(0.07)
0.44***
(0.06)

 Principal leadership 0.14**
(0.05)

0.20**
(0.07)

 Prior math achievement 0.01**
(0.004)

0.18**
(0.06)

 % FRL 0.001
(0.001)

0.05
(0.09)

 Small school (<300) 0.20***
(0.04)

0.30***
(0.06)

 Catholic (Ref. Public Non-Charter) 0.00
(0.06)

0.00
(0.04)

 Private Non-Catholic (Ref. Public Non-Charter) 0.06
(0.07)

0.07
(0.08)

 Charter (Ref. Public Non-Charter) 0.28**
(0.10)

0.19**
(0.07)

Collaborative Community on 
 Principal Leadership 0.27**

(0.09)
0.30**
(0.10)

 % FRL 0.03
(0.02)

0.09
(0.06)

Ind. Effects on Math
 Coll. Comm>Class Climate 1.33* 0.05*
 Prin. Leader>Class Climate 0.53 0.02
 Prin. Leader>Coll. Comm. 0.22 0.02
Ind. Effects on Class Climate 
 Prin. Leader>Coll. Comm. 0.10** 0.13**
R2 Other Indices
 Math Achievement 0.75 RMSEA 0.03
 Academic Classroom Climate 0.43 SRMR 0.05
 Collaborative Community 0.09 χ2(181) 285.83
 CFI 0.95

TLI 0.94
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proxy for socioeconomic status creates some 
issues when analyzing both public and private 
schools since private schools are less likely to 
enroll such students and in some cases do not 
report such data. However, our interest in how 
academic climate differed by school type 
deterred us from restricting the sample to pub-
lic schools as other similar nationally represen-
tative studies have done (see Urick & Bowers, 
2011, 2014). Given the inclusion of private 
schools, we caution readers from interpreting 
the lack of significant results as meaning that 
school socioeconomic status has no bearing on 
student achievement. After all, a negative 
effect of % FRL on achievement and climate 
was detected as expected, but it was not signif-
icant perhaps as a function of this unique pub-
lic/private dataset. Future research should seek 
alternative measures of socioeconomic status 
that are clearer indicators for both school types 
than FRL. 

By focusing only on average math achieve-
ment (the only available test across all 
schools), we ignore individual variation in this 
outcome as well as other key high school indi-
cators such as graduation rate.5 Thus, we think 
future research should both examine different 
outcomes and utilize a more localized 
approach in order to capture more qualitative 
data on academic climates. However, our 
study used the school as the unit of analysis, 
given that the public often evaluates schools as 

one entity. Our study aimed to better under-
stand how schoolwide factors operated to 
improve all-important schoolwide academic 
outcomes, and the use of very recent nationally 
representative data allowed us to situate these 
findings in the current national context. 

DISCUSSION 

This study examines how different aspects of 
academic climate affect schoolwide math 
achievement. In sum, the analysis explained 
three fourths of average 11th-grade math 
achievement. Although prior achievement 
played the most influential role, at least one 
feature of academic climate—average class-
room academic climate—directly affected 
schoolwide achievement and other compo-
nents of academic climate indirectly influ-
enced achievement. Conceptually, our SEM 
analysis is similar to that done by Supovitz, 
Sirinides, and May (2010), but our study wid-
ens their findings and other similar studies by 
utilizing nationally representative data and 
examining high schools. Similar to Suppovitz 
and his colleagues and partly consistent with 
the first hypothesis in our study, we find that 
the classroom processes were positively asso-
ciated with higher school wide math achieve-
ment. 

Figure 2. Path diagram of the main variables with SEM results.
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In terms of the second and third hypothesis, 
we did find collaboration and principal leader-
ship to be positively associated with average 
classroom academic climate. Our findings 
indicate that collaboration was highly influen-
tial in cultivating a better classroom academic 
climate and indirectly influenced school 
achievement. In addition to providing support 
for teachers, collaborative communities offer 
principals a vehicle to implement their vision. 
Although principal leadership did not directly 
affect or indirectly affect math achievement at 
a statistically significant level, it was posi-
tively associated with both of the other two 
academic climate factors—collaboration and 
classroom academic climate. Notably, 
McLaughlin and Talbert (2006) reason that the 
“complex organizational structure of the com-
prehensive high school” may deter principals 
from building a schoolwide collaborative 
model. On the other hand, this complex struc-
ture is also the very reason that high school 
principals should consider a more collabora-
tive environment. High school principals 
almost always have less specified content 
knowledge than elementary school principals 
due to the rigor of high school courses in com-
parison. Moreover, the relatively larger size of 
most high schools makes it more difficult for 
one principal to be an overly involved instruc-
tional leader. Collaboration allows school 
leaders to promote higher expectations in the 
classrooms, more rigorous content, and raise 
the overall academic orientation of the school 
(DuFour & Mattos, 2013).

 A secondary contribution of this study is 
that we illuminated differences in academic 
climate by school type and examined if these 
school sector differences affect classroom aca-
demic climate. In our descriptive analysis, we 
found that teachers at private non-Catholic 
schools perceived their classrooms to have 
stronger academic climates than public 
schools. Given the literature on Catholic 
schools and academic press, we expected a 
stronger relationship between the three aca-
demic climate variables. Indeed, Catholic 
schools were perceived to have higher expec-

tations than public schools, but they did not 
differ significantly in any of the other catego-
ries. 

Moreover, in the SEM, only charter schools 
had a significant relationship to classroom aca-
demic climate compared to traditional public 
schools and it was a negative one at that. 
Although the SEM indicated a negative associ-
ation between charter schools and classroom 
academic climate even after controlling for the 
percentage of students at the school receiving 
free/reduced lunch, we encourage further 
research to examine how other contextual fea-
tures, such as teacher experience and disci-
pline climate, influence this disparity. 

These findings have several implications 
for policy makers and school leaders. 
Although we find classroom academic climate 
to be an important predictor of math achieve-
ment, it should be pointed out that this analysis 
detects the average effect of the teachers at a 
school all sharing an academic orientation 
rather than the individual effect of each teacher 
on student performance. Moreover, the fact 
that prior achievement is so salient illuminates 
the limits of effective organization and aca-
demic climate when students lack skills enter-
ing high school. Therefore, these results 
should not be interpreted as a call to hold indi-
vidual teachers more accountable on their aca-
demic climate, but rather build capacity 
amongst teachers within a school. School lead-
ers can benefit from policies designed to 
encourage teacher collaboration and provide 
resources to help teachers develop stronger 
classroom academic climates and to poten-
tially chip away at achievement gaps. Conse-
quently, the school and its district can reap 
benefits such as a more satisfied, effective fac-
ulty and higher levels of achievement. 

NOTES

1. Some additional control variables were consid-
ered such as urbanicity, percent minority stu-
dents, percent teachers certified, and years of 
experience of principals. None of these vari-
ables were significant and led to a poorer fit of 
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the model. Since none of these variables were 
central to our theoretical framework, we 
dropped them from the final model in order to 
improve the model fit. Moreover, the certifica-
tion variable was a poor indicator since private 
schools are much less likely to have certified 
teachers, yet may measure qualifications in 
other ways. 

2. Indirect effect is the product of two standard-
ized estimates: principal leadership on collabo-
rative community (0.30) and collaborative 
community on classroom academic climate 
(0.44). 

3. The total effect is the addition of the direct and 
indirect effects of principal leadership on class-
room academic climate (i.e., 0.20 + 0.13 = 
0.33).

4. The cutoff criteria of the fit indices is: CFI > 
.95; RMSEA < .06; SRMR < .08 (see Hu & 
Bentler, 1999; Kline, 2011).

5. See Kotok, Ikoma, and Bodoski (2016) for an 
analysis of school effects on student dropouts. 
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