
Teacher Participation in Content-Focused
Professional Development & The Role of
State Policy

KRISTIE J. R. PHILLIPS

Brigham Young University

LAURA DESIMONE

University of Pennsylvania

THOMAS M. SMITH

Vanderbilt University

Background/Context: Recent research has demonstrated the potential for teacher profes-
sional development to enhance teacher learning, improve instruction, and increase student
achievement. Nevertheless, research examining the relationship between state and local poli-
cies and teachers’ participation in professional development is sparse. This connection
between policy environments and teacher-based outcomes becomes increasingly important as
educational reforms place new demands on teachers. Since professional development is a key
mechanism to improving teachers’ instruction and students’ achievement, we address the
extent to which state and school policy environments are associated with teachers’ participa-
tion in content-focused professional development. We consider such policy environments
within the context of both mathematics, a high-stakes subject area, and science, currently a
low-stakes subject area.
Purpose/Objective/Research Question/Focus of Study: In describing state policy environ-
ments along several dimensions, we seek to discover which types of policies are more or less
influential in moving teachers into the types of professional development that research has
shown to be most effective for improved teaching and learning.
Research Design: Using a national sample of high school mathematics and science teachers
from the Schools and Staffing Survey (SASS), we conduct a secondary analysis using a
three-level hierarchical linear model (HLM) to predict teachers’ level of participation in dif-
ferent types of professional development. We conduct separate analyses for mathematics (a
high-stakes subject area) and for science (currently a low-stakes subject area).
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Findings/Results: We find that the policy context at both the school- and state-level is more
predictive of teacher participation in effective professional development in a high-stakes sub-
ject (mathematics) than a low-stakes subject (science). We also find that the alignment
between state standards and assessments is a key attribute of state-level policies that tend to
promote teacher participation in content-focused professional development in high-stakes
subject areas. Even though state-level policies are important in promoting participation in
effective professional development, we find that policy environments are strongest when they
are closest to the teacher.
Conclusions/Recommendations: We conclude that both state- and school-level policy envi-
ronments are associated with teachers taking high-quality professional development, but
these findings are most pronounced in high-stakes subject areas. We also find that policies
promoting consistency in the form of alignment between standards and assessments are per-
haps the most important type of policies that states can adopt to encourage teachers to par-
ticipate in effective professional development. 

Research has consistently demonstrated the importance of effective
professional development for teacher learning and for improved instruc-
tional practices—both of which are related to student achievement. In
response to standards-based reforms such as the No Child Left Behind
Act (NCLB) and their emphasis on teacher quality and accountability,
states have adopted educational policies aimed at improving teaching
through professional development. However, not all professional devel-
opment is equally effective in helping teachers improve their skills. Thus,
policy makers face the challenge of adopting policies that not only pro-
mote professional development for teachers but policies that encourage
teachers to participate in types of professional development that have
been demonstrated to improve teacher practices and subsequently, stu-
dent achievement. Nevertheless, even in an educational era shaped by
standards-based reform policies that emphasize teacher quality, little is
known about how policy environments shape teachers’ participation in
professional development.

In this study, we consider the emerging prominence of accountability
and other policy mechanisms as we address the extent to which state and
school policies are associated with teachers’ participation in professional
development. We examine the influence of these policies within the con-
text of both mathematics, a high-stakes subject area, and science, cur-
rently a low-stakes subject area. In describing state policy environments
along several dimensions, we seek to discover which types of policies are
associated with moving teachers into the types of professional develop-
ment that research has shown to be most effective for improved teaching
and learning. 
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IMPORTANCE OF PROFESSIONAL DEVELOPMENT

Current educational policies in the U.S. rely on standards-based reforms
to improve teaching and learning. These reforms include the setting of
high standards, the development of curriculum frameworks, and the
alignment of standards and curricula to assessments. Such reforms,
including those outlined in NCLB, have generated new expectations for
teachers and the achievement of their students (Bybee, 1993; National
Council of Teachers of Mathematics, 1991; National Research Council,
1996; Webb & Romberg, 1994). These new expectations require that
teachers develop a deep understanding of the content they teach (Ma,
1999). Even though teachers generally support the implementation of
high standards for teaching and learning, many teachers do not have the
necessary content knowledge of the subjects they teach that would aid
them in meeting these high standards (Cohen, 1990; Elmore, Peterson,
& McCarthey, 1996; Grant, Petersen, & Shojgreen-Downer, 1996; Sizer,
1992). Research has indicated that, on average, both pre-service and in-
service teachers have a weak content knowledge of the subjects they
teach (e.g., Ball, 1990; National Commission on Teaching & America’s
Future [NCTAF], 1996; Rech, Hartzell, & Stephens, 1993; Tirosh &
Graeber, 1989). As such, content-focused, in-service professional devel-
opment for teachers is a cornerstone of standards-based reform. 

CONTENT-FOCUSED PROFESSIONAL DEVELOPMENT

Research has identified five major characteristics of professional develop-
ment associated with improving teachers’ knowledge, skills, and teaching
practices. These characteristics include the following: (1) a focus on sub-
ject matter content and how students learn that content; (2) opportuni-
ties for active learning; (3) coherence with teachers’ other professional
activities and experiences; (4) involvement with teachers from the same
school, grade, or department to allow for the sharing of ideas; and (5) a
substantial duration of contact hours that are sustained throughout the
year (e.g., Desimone, Porter, Birman, Garet, & Suk Yoon, 2002; Garet,
Birman, Porter, Yoon, & Desimone, 2001; McLaughlin & Talbert, 2001).
These attributes of professional development have also been linked to
student achievement (Cohen & Hill, 2000; Kennedy, 1998). As a result,
recent standards-based reforms (including NCLB) have focused on the
importance of improving the quality of teaching by increasing teacher
participation in the types of professional development that feature these
qualities. This is in contrast to the much-maligned but ever-resilient and
still prevalent “one-shot workshop” (Garet et al., 2001), which often
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focuses on management, discipline, or administrative issues rather than
on subject matter content. 

Of all these features associated with high quality professional develop-
ment, the focus on subject-matter content has the strongest relationship
with student achievement (Cohen & Hill, 2000; Kennedy, 1998;
Wenglinsky, 2000, 2002) and seems to hold the most promise for foster-
ing real change in teachers’ knowledge and, subsequently, in their
instruction and in their students’ learning (Desimone et al., 2002; Garet
et al., 2001). Furthermore, research indicates that professional develop-
ment that focuses on specific content and the ways students learn such
content is particularly helpful in improving students’ conceptual under-
standing of the subject matter (Cohen & Hill, 1998). As a result, sus-
tained, content-focus professional development has emerged as perhaps
the most important type of in-service teacher education.

Research has also demonstrated that very few teachers actually partici-
pate in content-focused professional development (Desimone, Smith, &
Ueno, 2006; Garet et al., 2001). One reason for this is that teachers gen-
erally self-select into types of professional development. Although states
have requirements for continuing education and in-service professional
development hours, the actual content of the professional activities is
usually the teachers’ choice. This was demonstrated in a national study
that found that nearly 70% of teachers nationwide choose their own pro-
fessional development activities (Garet et al., 2001). Because content-
focused professional development is associated with improved teaching
and improved student learning, this finding leads us to question which
state and school policies might encourage teachers to self-select into con-
tent-focused professional development. Such policies, if developed effec-
tively, could lead to increased knowledge and skills in the existing
teaching force. 

POLICY & PROFESSIONAL DEVELOPMENT

Because improvements in teaching and learning rely heavily on teachers’
experiences in professional development (Corcoran, Shields, & Zucker,
1998; Loucks-Horsley, Hewson, Love, & Stiles, 1998; NCTAF, 1996; Sykes,
1996), and because content-focused professional development is associ-
ated with improved teaching and learning (Cohen & Hill, 2000;
Desimone et al., 2002; Garet et al., 2001; Kennedy, 1998; Wenglinsky,
2000, 2002), it is critical to understand which policies work best to foster
teachers’ participation in content-focused professional development.
Previous research has identified district policies that are associated with
increased participation in content-focused professional development,
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such as teacher participation in planning the professional development,
the district’s engagement in continuous improvement efforts, the align-
ment of the professional development with other reform efforts in the
district, and using multiple sources to co-fund the activities (Desimone,
Garet, Birman, Porter, & Yoon, 2001). Similarly, research has identified
several policies that are related to the provision of higher-quality profes-
sional development: (1) the alignment of standards and assessments to
professional development, (2) continuous improvement efforts, and (3)
coordination between postsecondary institutions and school districts
(Desimone, Birman, Porter, Garet, & Yoon, 2003). However, we know lit-
tle about the analogous roles of state and school policy in moving teach-
ers toward content-focused professional development. 

Furthermore, there is a question as to how education policies influence
teachers’ and administrators’ behavior in the context of high-stakes
accountability. That is, NCLB’s high-stakes testing requirements have
encouraged districts and schools to emphasize tested subjects and the
skills and content associated with those subjects. Specifically, NCLB has
increased the time and emphasis on mathematics and English language
arts and decreased time and emphasis spent on other subjects (Center on
Education Policy, 2007). To account for the influence of high-stakes test-
ing requirements, we explore the role of state and school policies in
mathematics, a high-stakes subject area, and in science, currently a low-
stakes subject area.

POLICY ATTRIBUTES THEORY

Our analysis of the potential for state and school policies in promoting
effective professional development for teachers is grounded in the policy
attributes theory. This theory is rooted in Weber’s (1947) classical theo-
ries on authority, social action, and rationalization. The policy attributes
theory, developed by Porter and colleagues (Porter, 1994; Porter &
Brophy, 1988; Porter, Kirst, Osthoff, Smithson, & Schneider, 1993;
Schwille et al., 1988), identifies five attributes that contribute to the suc-
cessful implementation of a policy: consistency, specificity, authority,
power, and stability. Consistency refers to the extent to which all compo-
nents of a system are aligned with one another. Specificity identifies the
extent to which clear and detailed guidelines are specified. Authority
refers to the degree to which a policy is supported and legitimized by
 relevant individuals or institutions. Power is a measure of the rewards and
sanctions attached to a policy. And finally, stability identifies the extent to
which policies and practices remain in place over time. 

The policy attributes theory works as a framework for identifying and
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analyzing the policies that states, districts, and schools use to implement
reforms (Desimone, 2002a). It provides an analytical foundation from
which researchers have drawn insights about the influence of policies
and reforms in several policy contexts. Specifically, it has been used to
study systemic reform (Clune, 1998), comprehensive school reform
(Berends, Chun, Schuyler, Stockly, & Briggs, 2002; Desimone, 2002a),
teacher quality (Desimone, Smith, & Frisvold, 2007), effects of NCLB on
achievement (Desimone, Smith, Hayes, & Frisvold, 2005), effects of
school policies on teacher professional development (Desimone, Smith,
& Phillips, 2007), and teacher decision making in general (Porter,
Archbald, & Tyree, 1990; Porter, Floden, Freeman, Schmidt, & Schwille,
1988). It also applies to this study in that it provides an organizing frame-
work for describing the way state and local policies influence teacher par-
ticipation in professional development activities. 

POLICY ATTRIBUTES & EDUCATIONAL REFORM

The link between state policy and improved instruction (both directly
and indirectly, as state policies are filtered through districts and schools)
has been well documented (Bryk, Sebring, Kerbow, Rollow, & Easton,
1998; Elmore, 1993; Fullan, 2001; Hannaway & Kimball, 1997; Murphy &
Hallinger, 1992; Purkey & Smith, 1983; Sebring & Bryk, 2000).
Nevertheless, little is known about the specific characteristics of educa-
tion policies that most successfully lead to improvements in teaching and
learning (e.g., Spillane & Louis, 2002). We briefly describe the extant lit-
erature to explain the importance of each of the five policy attributes and
how they relate to policies at both the state and school levels. We also
identify how these policies relate to standards-based reform, as well as
how they are expected to be associated with improved teaching. 

CONSISTENCY

Consistency is the establishment of coherent policies and programs that
build upon one another and align with each other. At the state level,
when policies within a state are consistent with one another, each educa-
tional strategy supports and reinforces the others (Clune, 1998; Doolittle,
Herlihy, & Snipes, 2002; Porter & Brophy, 1988; Smith & O’Day, 1991).
In the current policy environment of NCLB, one important dimension of
consistency would ideally be the alignment of state standards with assess-
ments, curricula, and teacher professional development (Cohen, 1995;
Corcoran, 1997; Schmidt & Prawat, 1999). At the school level, consis-
tency indicates how well policies that directly affect incentives and oppor-
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tunities for teachers are aligned with state-, district-, and school-level stan-
dards. For instance, such policies might include guidelines for the design
and focus of professional development that are available to teachers in a
particular district or school. Such policies could either promote align-
ment or create inconsistencies in the expectations for teachers at various
levels in the educational hierarchy. For example, a common criticism
from teachers is that a new reform they are asked to follow contradicts a
previous reform—or worse yet, a concurrent reform (Datnow &
Stringfield, 2000; Ross, Alberg, & Nunnery, 1999). Alternatively, when
reforms at all levels (state, district, and school) are aligned with each
other and are pushing teachers in the same direction (i.e., when they are
consistent), they are more easily and readily implemented (Newmann,
Smith, Allensworth, & Bryk, 2001).

SPECIFICITY

Specificity refers to the extent to which a policy provides clear and
detailed guidance as to what schools and teachers are to do. In the case
of standards-based reform, standards often lack specificity (Porter, 1994);
therefore, translating them into practice leaves a great deal of room for
interpretation when specific guidelines and strategies are not provided
(Chatterji, 2002; Porter & Smithson, 2001). At the state level, policies
exhibit specificity when they are accompanied by clear, detailed guide-
lines and strategies for implementing the standards set forth by the state
(Chatterji, 2002; Porter, 1994; Porter & Smithson, 2001). Specificity is
often evidenced in the clarity of state standards, and whether they are
specified for each grade instead of for grade bands (e.g., having one set
of standards for Grades 3-5). At the school level, specificity can be mani-
fested in the detailed guidance provided to teachers, for example,
whether they are provided with a particular curriculum and pacing
sequence, with a general philosophy of instruction, or with a target that
leaves the achievement strategies up to the teacher. Additionally, profes-
sional development can be a powerful force in providing specifics about
a particular reform that results in teachers changing their behavior to
accommodate the reform (e.g., Cohen & Hill, 2000; Cook, Murphy, &
Hunt, 2000; Desimone, 2002). 

AUTHORITY

Another attribute of an effective policy, authority, represents the degree
and type of backing and support a policy engenders. Policies can have
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authority through laws, through social or professional norms, and
through the support of influential institutions or individuals (Porter,
1994; Porter & Brophy, 1988). Authority can also be established through
the degree to which fiscal support offered in the form of resources backs
the policy. Funding attached to a policy often signals the importance pol-
icy makers place on it, which can influence buy-in (Desimone, Smith,
Hayes, & Frisvold, 2005; Smith, 2006). For example, a state-level policy on
professional development could have authority through requirements
that mandate teacher participation in professional development for a
certain number of hours. At the school level, a policy usually has author-
ity when it enjoys the buy-in of the principal and teachers who are
charged with implementing it. Authority can be realized when a policy
becomes part of teacher or school norms, or has the backing of a well-
respected institution (e.g., the American Federation of Teachers) or an
individual (e.g., a well-liked principal or district superintendent).
Authority can also be achieved through the participation of imple-
menters in the design of the policy. For example, when teachers play a
role in shaping the policies they are supposed to implement, the policy
may become persuasive to teachers through their own involvement and
buy-in (Spillane & Jennings, 1997). Such buy-in has long been noted as a
key component of teachers’ adoption and implementation of reform
efforts (e.g., Datnow, 2000; Desimone, 2002a; Tyack & Tobin, 1994).

POWER

A policy is considered to have more power behind it when consequences
are attached to it (Porter & Brophy, 1988). When states offer rewards or
implement sanctions in response to schools or districts meeting certain
policy-related benchmarks, states exhibit power. Such pressures to
respond to certain policies are characteristic of standards-based reforms
(Herman & Golan, 1991; Massell, 1998, 2001; Romberg, Zarinnia, &
Williams, 1989), including NCLB. The NCLB power mechanisms include
the evaluation of schools based on student achievement scores and the
evaluation of teachers based on their credentials. If teachers follow a pol-
icy because of its power, they implement it only because of the threat of
sanctions or the desire to earn a reward. If, however, they follow a policy
because of its authority, they implement it because they have been per-
suaded that it will benefit them or their students. Both authority and
power have demonstrated a relationship to policy implementation (e.g.,
Berends, Bodilly, & Kirby, 2002; Berman & McLaughlin, 1975; Datnow,
2000; Louis & Marks, 1998). However, evidence suggests that power
sometimes results in shallow, short-term implementation, whereas
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authority is more likely to result in longer term and deeper implementa-
tion (Desimone, 2002a). At the school level, indicators of power could
include the degree to which principals observe and evaluate teachers,
and the degree to which it is possible for teachers to be dismissed on the
basis of their performance (see Desimone, Smith, & Phillips, 2007).

STABILITY

The last policy attribute that we consider is the stability of the policy envi-
ronment. How long policies and people remain a stable part of the pol-
icy landscape has a significant influence on the level and quality of
implementation (Huberman & Miles, 1984). Studies of standards-based
reform in particular indicate the need to counteract the forces of politi-
cal instability that cause shifts from one policy directive to another
(Chatterji, 2002; Cohen, 1996; Elmore, Abelman, & Fuhrman, 1996).
While stability is not as readily manipulated from a policy perspective as
the other policy attributes (e.g., educational leaders can attach a reward
to a particular policy, but legislating stability is not as straightforward), it
plays an influential role in the success of any educational reform effort
(e.g., Mirel, 1994; Timar, 1989). While stability is difficult to define at the
state level, it becomes very important at the school level. Conditions such
as high teacher and administrator turnover—particularly in lower
income communities—often make policy stability difficult to achieve.
Additionally, most teachers understand that reforms come and go. As a
result, they often greet a new policy with a “wait and see” attitude, expect-
ing that it will disappear over the horizon like so many of its predecessors
(Ross et al., 1997). The longer a policy remains in place, or the longer a
principal, district superintendent, or teachers remain in their jobs, the
more stable the policy environment. This type of stability provides a sup-
portive context for policy implementation (Berends, Chun, et al., 2002). 

RESEARCH HYPOTHESES

This paper focuses on how state and school policies shape teachers’ par-
ticipation in professional development, which we see as reflective of both
teachers’ decisions about which types of professional development to
take, and districts’ and schools’ decisions about which types of profes-
sional development to offer. Of specific interest are the policies that
 promote teacher participation in content-focused professional develop-
ment, which, according to the literature described earlier, is a critical fac-
tor in improving teaching and learning. Specifically, we ask the following
research questions: 
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• To what extent are state-level policy environments associated with the
number of hours teachers spend participating in professional devel-
opment focused on subject matter content, rather than on instruc-
tional strategies, classroom management, or no professional
development at all?

• How important are state policies in promoting professional develop-
ment relative to more localized school policies?

• Is the relationship between state and school policy and professional
development participation stronger for a high-stakes subject (e.g.,
mathematics) than for a lower-stakes subject (e.g., science)?  

Research has shown weak links between accountability and student out-
comes (e.g., Carnoy & Loeb, 2003; Hanushek & Raymond, 2004); how-
ever, we have found no research that has systematically examined
whether or not the policies associated with educational accountability
promote teacher engagement in professional development activities that
have been shown to improve teaching and learning. To address this issue,
we intend to accomplish the following in our study: First, we provide a
comparative examination of the relationship between different policy
attributes at both the state and school levels and their associations with
teachers’ participation in professional development activities; and sec-
ond, we explore whether the pressure of teaching a high-stakes subject
makes these possible associations between policy and teacher participa-
tion in content-focused professional development any stronger.

In this study, we assess the associations between policy and teachers’
participation in content-focused professional development. We hypothe-
size that state and school policies have the potential to move teachers
away from professional development focused on topics such as classroom
management and discipline and toward content-focused professional
development. Furthermore, the degree to which a policy has more of
each policy attribute, the more we expect the policy to influence practice.
Further, we expect state policy attributes to behave differently than
school policy attributes. State policies are often filtered through district
and school policies; therefore, we predict that the policy environment
carries more influence when it is closest to the teacher—especially when
predicting teacher behaviors such as participation in professional devel-
opment.

We also hypothesize that, in high-stakes subjects such as mathematics,
the attributes of policies (both at the state and school levels) will have a
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stronger relationship with teachers taking content-focused professional
development than in lower-stakes subjects such as science, a subject that
is not yet included in the calculation of whether a school is failing under
NCLB. If the policy attributes work as indicated by the theory, which sug-
gests that more of each improves implementation, we expect a high-
stakes accountability environment to enhance the influence of policy
attributes in moving teachers into content-focused professional develop-
ment. For example, a mathematics teacher is likely to feel pressure to
increase her students’ mathematics test scores because of the high-stakes
accountability environment associated with mathematics. This pressure
would support existing policies designed to encourage teachers to partic-
ipate in professional development. Thus, policies offering rewards and
sanctions attached to test scores might play more of a role in moving the
teacher into content-focused professional development, when compared
with a subject area in which there is less external pressure, such as sci-
ence. Therefore, we expect that attributes of policies would be more
influential on teacher professional development participation in high-
stakes subjects. In subjects such as science, in which external pressures
are not as great, we would not expect the relationship between policy
attributes and teacher participation in content-focused professional
development to be as strong. 

DATA & METHODS

This study uses data from the Schools and Staffing Survey (SASS), the
nation’s most extensive survey of elementary and secondary schools and
the teachers and administrators who staff them. It is a nationally repre-
sentative sample of teachers and schools and includes a random sample
of schools stratified by state, public/private sector, and school level. The
survey examines issues such as teacher demand and shortage, teacher
and administrator characteristics, school programs, and general condi-
tions in schools (U.S. Department of Education, 2002). While the SASS
was not specifically designed to evaluate causal relationships between
professional development participation and state- and school-level poli-
cies, it provides sufficient information to examine trends and relation-
ships between the types of professional development teachers participate
in as well as state and school policies. Furthermore, it is the only available
dataset through which we can identify systematic relationships between
professional development and state and school policies on a large,
nation-wide scale. We rely on theory to guide the interpretations of our
results, and we suggest that the work we have done here is useful for
enabling a broader look at policy systems and examining whether theo-
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ries about the relationships between policy and teacher participation in
professional development emerge with national data. 

Our analyses included the restricted-use version of the 1999-2000 SASS
public school survey. We use both the administrator questionnaires and
the questionnaires administered to a linked random sample of teachers
within each school. While the total 1999-2000 SASS sample was com-
prised of about 52,000 elementary and secondary teachers, our analyses
focus on public high school teachers whose main assignment fields were
either math or science, as well as their principals. Because our dependent
variable is a composite measure indicating the number of hours teachers
participate in content-focused professional development, we restrict our
analysis to high school teachers whose main assignment fields were either
math or science.1

Analyses for math and science teachers were conducted separately;
therefore, we report two different sets of results—one set for mathemat-
ics and one set for science. Our analytic sample of high school teachers
who reported mathematics as their main assignment field was 2,008, and
1,819 high school teachers who reported science as their main assign-
ment field. Sample weights were used to compensate for the over- and
under-sampling of schools and teachers in the complex stratified survey
design. Each teacher and administrator was weighted by the inverse of
the probability of their selection in order to obtain unbiased estimates of
the national population of public schools and teachers in the year of the
survey. Because SASS is a nationally representative sample of teachers, it
offers us the opportunity to explore our hypotheses in a broad sense by
linking principals, teachers, and the policy environment in which they
work.

MEASURES

Our analyses measure the relationship between teachers’ participation in
professional development and attributes of the state and school policy
environments. We controlled for teacher and school characteristics that
were likely to be related to the policy and professional development vari-
ables. Each of the measures used in our analyses are described below.
Furthermore, we provide an appendix that outlines the exact SASS ques-
tions that correspond to each of the teacher, principal, and school vari-
ables, which describes how we coded the variables, and also provides the
means and standard deviations (where applicable) for each of the two
samples—high school math teachers and high school science teachers
(see Appendix A). This appendix also includes a description of each of
the state-level policy measures we use and how they are operationalized.
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Dependant variables. Professional development takes many different
forms, ranging widely in terms of quality and effectiveness. We focused
on what research has shown to be among the most salient characteristics
for effects on teaching and learning—a focus on subject-matter content
(Cohen & Hill, 2000; Desimone et al, 2002; Garet et al., 2001; Kennedy,
1998; Louis, Marks, & Kruse, 1996). We contrast the number of hours a
teacher spends in content-focused professional development with the
number of hours spent on non-content or instruction related profes-
sional development activities that cover topics such as instructional strate-
gies and classroom management. We do not imply that professional
development intended to help teachers manage the classroom is not use-
ful or important. Rather, given our focus on policy, we explore the asso-
ciations of policy with participation in content-focused professional
development, a type of professional development that is most likely to
influence instruction.

We acknowledge that our measure of content-focused professional
development participation is not without weaknesses. A perfect measure
of quality for any professional development activity would include data
on all of the components that the literature suggests are related to
changes in teaching and learning. Ideally, we would like to know the full
range of characteristics that define a teacher’s experiences in profes-
sional development, including span of time, contact hours, alignment of
professional development activities with curriculum, policies, or educa-
tional initiatives, and whether teachers participated with other teachers
from their school or grade. However, such data are not available in SASS,
or any other nationally representative dataset. Nevertheless, we have con-
fidence in the measures of quality we have chosen for this study, since
focus on content is consistently found to be a leading feature of quality
professional development (e.g., Cohen & Hill, 2000; Garet et al., 2001;
Kennedy, 1998), and classroom management/ discipline has also consis-
tently shown to be unrelated to improved teaching and student achieve-
ment (e.g., Loucks-Horsley et al., 1998). 

Because we assume that participation in one type of professional devel-
opment was likely to be conditional upon how much professional devel-
opment of other types was taken during the school year, we predict total
hours of participation in professional development as a function of the
type of professional development participated in: 1) content-focused pro-
fessional development, 2) professional development focused on teaching
strategies, and 3) professional development focused on classroom man-
agement. We first calculated the total hours each teacher spent in profes-
sional development, and then accounted for the hours spent in each of
the three types of professional development we identify in this study.
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Total hours of participation in professional development were measured
by the number of hours teachers reported participating in any type of
professional development. Because the SASS questions about profes-
sional development asked teachers to identify duration categories that
described their participation in various types of professional develop-
ment (and not the exact number of hours they spent in professional
development), we recoded responses to represent the midpoints of each
duration category. Possible responses about the number of hours teach-
ers spent taking professional development were 0 = did not participate; 4
= 8 hours or less; 12.5 = 9-16 hours; 24.5 = 17-32 hours; and 40 = 33 hours
or more. These recoded responses enabled the creation of a normally
distributed, ordinal measure of the number of hours each teacher spent
participating in professional development.

To account for each of the three types of professional development
teachers participated in, we included dummy variables for each type: con-
tent-focused, teaching strategies, and classroom management. In our
analyses, each of these three dummy variables were interacted with the
total number of hours each teacher spent in professional development,
which created an indicator measuring the number of hours a teacher
spent in each type of professional development, relative to their partici-
pation in other types of professional development. In creating these mea-
sures, we considered professional development to be content-focused
when it was centered on in-depth study of the content in a teacher’s main
assignment field (either mathematics or science) and when it focused on
the content and performance standards in a teacher’s main assignment
field (in our study, either mathematics or science). Teaching strategies
professional development in this study included professional develop-
ment that focused on methods of teaching, use of computers for instruc-
tion, and methods of assessment. Classroom management professional
development included activities that focused on student discipline and
management in the classroom. For more detailed information on each of
these measures, please refer to Appendix A.
Teacher background characteristics. We included control variables in our

models to account for the teacher characteristics that previous research
has shown to be related to teaching behaviors. We expected full-time
teachers to invest more heavily in their teaching than part-time teachers;
similarly, we expected teachers in mid-career and early career to be more
active in seeking learning opportunities and welcoming of new reforms
than teachers in the later stages of their careers (Berends, 2000). Further,
we expected that teachers with advanced subject-matter degrees would be
more likely than their colleagues without such degrees to feel comfort-
able seeking out more content-related professional development
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(Desimone & Smith, 2006). We also expected that teachers teaching an
advanced class would be more likely to take professional development
focused on content and/or instruction to meet the needs of their
advanced students (Desimone, Smith, & Phillips, 2007). And finally, we
expected that teachers without full certification would be more likely to
take professional development to fulfill their certification requirements.

Motivated by research on teachers and also our hypotheses about
which teachers would be most likely to take content-focused professional
development, our analyses included controls for the following: whether
or not a teacher was a regular, full-time teacher (as opposed to a part-
time teacher); a teacher’s total years of experience (grand-mean cen-
tered); years of experience squared (grand-mean centered); teacher’s
education level; whether or not the teacher taught an advanced class in
mathematics or science; and teacher’s certification level (full, partial, or
no certification). Teachers’ level of education was measured not only in
terms of the highest degree achieved, but also in terms of the content
focus of their degree. Specifically, our categories for math teachers were
as follows: bachelor’s degree or beyond in math (reference category);
bachelor’s degree or beyond in math education; minor in math or bach-
elor’s degree or beyond in science (a related subject); and finally, no
major or minor in math or science. Similarly, our categories for science
teachers were bachelor’s degree or beyond in science (reference cate-
gory); bachelor’s degree or beyond in science education; minor in sci-
ence or bachelor’s degree or beyond in math (a related subject); and
finally, no major or minor in science or math.

Teaching advanced classes was measured differently for math and sci-
ence. If teachers taught at least one class in advanced algebra, analytic
geometry, pre-calculus, or calculus, they were considered to be teaching
at least one “advanced” class in math (as opposed to those teachers who
did not teach any of these classes). However, because it is less clear which
science classes should be considered “advanced” from the categories
listed in the SASS, we created three dummy variables to better under-
stand the relationship between teaching advanced science classes and sci-
ence teachers’ participation in professional development. The three
categories included whether or not teachers taught at least one class in
physics, chemistry, or biology. Teachers of other types of science classes
were used as the reference category. We expected the physics and chem-
istry teachers to represent “advanced” science classes, but given that
 biology is offered at many different levels in high school curriculums
(U.S. Department of Education, 1999), we did not necessarily consider it
as a proxy for advanced science class, but rather treated it as a way of dis-
tinguishing different types of science teachers. 
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School characteristics. We expected more professional development par-
ticipation in high-poverty districts than in low-poverty districts, due to the
proliferation of programs and federal government funding (Elmore,
1993). Similarly, we expected more participation in urban than suburban
or rural districts, due to the higher concentration of teachers and more
specialized programs (Hannaway & Kimball, 1997). Thus, we included a
control for whether the school is urban, rural, or suburban. We also con-
trolled for the level of poverty of the student population, measured by
the percentage of students who were eligible for free and reduced lunch
(grand-mean centered). Missing values for school poverty were imputed
using STATA statistical software, based on regression-based estimates
using values of 17 items dealing with school climate. An imputation flag
was created and included in all statistical models. 
Policy attributes. Because the literature on school and state policies indi-

cates that such policies do not act in isolation (Desimone 2002b;
Hannaway & Kimball, 1997; Spillane, 1996), we addressed two levels of
policies: the attributes of school-level policies and the attributes of state-
level policies. Ideally, we would have examined district policy as well; how-
ever, since schools translate district policy and there is substantial
variation between schools in the impact and implementation of district
policy (Desimone, 2006), our examination of school policy in the context
of state policy is a useful step toward understanding the complex interac-
tions of multiple levels of educational policies.

SCHOOL LEVEL POLICY ATTRIBUTES 

The 1999-2000 SASS teacher and administrator questionnaires contained
items related to four policy attributes. From these items, we created one
measure of consistency, two measures of authority, two measures of
power, and two measures of stability.
Consistency. Our consistency measure intended to capture the degree of

alignment between teachers’ professional development and other poli-
cies at multiple levels in the educational system. We measured the consis-
tency of the policy environment with principal reports of how well the
content of professional development for teachers was aligned with
school-, district-, and state-level policies. We created a composite from
nine items derived from two separate questions in SASS. Principals 
were asked, “How important is each of the following in determining the
in-service professional development activities of teachers in this school:
(1) special state-level initiatives, (2) district-level initiatives or district
improvement plan, (3) school improvement plan, (4) implementation of
state or local ACADEMIC standards, (5) implementation of state or local
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SKILLS standards, and (6) teacher preference.” Answers were reported
in a range from 1 to 5, where 1 = not important at all and 5 = very impor-
tant. These six items were combined with three additional items associ-
ated with the following question: “How often is professional development
for teachers at this school (1) designed or chosen to support the school’s
improvement goals, (2) designed or chosen to support the district’s
improvement goals, and (3) designed or chosen to support the imple-
mentation of state or local standards?” (0 = never, 1 = rarely, 2 = some-
times, 3 = frequently, and 4 = always). These items were combined into
one composite measure because the importance and frequency of these
activities demonstrate the degree of alignment and coherence between
policies, all of which correspond with characteristics of consistency.
Factor analyses confirmed that each of these items load on a single con-
struct, which indicated that the separate items all measure the same
dimension or construct, and the composite indicator was created by sum-
ming the items (Cronbach’s alpha = .80).2

Authority. Our measure of authority reflects the idea that policies are
likely to have increased support and be persuasive to teachers when the
teachers play an active role in shaping and influencing those policies.
Our first authority measure included teacher reports of how much influ-
ence they thought teachers in their school had over school-level policies.
We created a composite indicator of “teacher influence over school pol-
icy” by summing teachers’ responses, where 1 = no influence and 5 = a
great deal of influence, to the following seven items: setting performance
standards, establishing curriculum, determining the content of in-service
professional development programs, evaluating teachers, hiring new full-
time teachers, setting discipline policy, and deciding how the school bud-
get will be spent. A composite measure was created by summing these
items (Cronbach’s alpha = .80). We grand-mean centered the variable,
indicating that the variable measures the difference between an individ-
ual teacher’s perception of the level of influence teachers had over pol-
icy in their school, relative to the average math or science teacher
sampled in the SASS.

Our second measure of authority reflects teacher reports of their level
of control over classroom practices. We created a composite variable
from six items that asked teachers how much control they had over plan-
ning the following in their classroom: selecting textbooks and other
instructional materials; selecting content, topics, and skills to be taught;
selecting teaching techniques; evaluating and grading students; disciplin-
ing students; and determining the amount of homework to be assigned
(1 = no control and 5 = complete control). The composite indicator was
created by summing the items (Cronbach’s alpha = .77). As with the
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authority measure of control over school policy, we grand-mean centered
the “teacher influence over classroom policy” indicator, which can be
interpreted as a teacher’s difference from the average “teacher influence
over classroom policy” score.

The third and final measure of authority describes principals’ reports
of the degree to which teachers take leadership roles in designing and/or
implementing professional development activities. The composite mea-
sure, “teacher leadership in professional development,” was created by
summing across two items: administrator reports indicating (1) how
often professional development is planned by teachers, and (2) how
often it is presented by teachers in the school or district (0 = never, 1 =
rarely, 2 = sometimes, 3 = frequently, and 4 = always). Cronbach’s alpha
for this composite was .70. 
Power. In this study, our “power” variables were intended to capture

sanctions that were associated with a school’s policy environment. Each
of our two measures of power came from principals’ reports of policies
and practices at their school, and each of the measures was grand-mean
centered. Our first measure, “barriers to teacher dismissal,” was a com-
posite created as a sum of responses to a question that asked about the
extent to which each of the following six items can be considered barri-
ers to dismissing poor or incompetent teachers: (1) personnel policies,
(2) termination decisions not upheld by third party adjudicators, (3)
inadequate teacher assessment documentation, (4) tenure, (5) teacher
associations and organizations, and (6) dismissal is too stressful and
uncomfortable for those involved. Principals reported that each of these
items either were (coded 1 = yes) or were not (coded 0 = no) barriers to
dismissal in their school. The more barriers to firing teachers, the less
powerful the local policy environment is likely to be. We would expect
teachers to feel more safe and secure in their jobs, and less at risk for neg-
ative sanctions (such as being fired), if there were many barriers to the
principal firing them. Our second measure of power was principals’
reports of how often they supervised and evaluated their faculty and
other staff. Response categories were 1 = never, 2 = once or twice a
month, 3 = once or twice a week, and 4 = every day. Without active mon-
itoring, it would be difficult to reward or sanction instruction (unless
only test scores were used); therefore, we consider this to be an appropri-
ate measure of power.
Stability. According to the policy attributes theory, stability represents

the extent to which people, circumstances, and policies remain constant
over time. The SASS did not directly allow us to examine the stability of
circumstances or policies, but we can, in specific ways, examine the stabil-
ity of the school’s labor force over time. Our two measures of stability
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included the frequency of principal and teacher turnover at schools. Our
first measure was a dummy variable coded “1” if a principal had been at
a school for three or more years and coded “0” if the principal had been
there for less than three years. Our second measure was a percentage of
teachers who participated in the SASS who had been at their current
school for at least three years. Our “stability of teachers” variable is grand-
mean centered in the analyses. 

STATE LEVEL POLICY ATTRIBUTES

To develop state-level measures of the policy attributes for our analysis,
we constructed a State Policy Database from existing national data
sources. These sources include Education Week’s Quality Counts report
(Education Week, 2000), the American Federation of Teachers’ report
on states titled Making Standards Matter (American Federation of
Teachers, 2001), and the State of State Standards report published by the
Thomas B. Fordham Foundation (Finn & Petrilli, 2000). We also created
measures from several SASS (2000) questions asked of public school prin-
cipals that were related to the policy environment in their state.
Principals’ responses to these items were aggregated to the state level
(using the appropriate sample weights), creating a percentage of princi-
pals in each state who responded accordingly. All of our variables were
measured in year 2000 to correspond with the data we used in the SASS.
Descriptions of each of our measures of state policy attributes are
described below. 
Consistency. Our state-level consistency measure indicates whether

state’s achievement tests are aligned with state standards. As reported by
the Quality Counts report (Education Week, 2000), we use a dichotomous
measure (0 = no and 1 = yes) of whether or not a state required a
statewide test that was custom-developed to match state content stan-
dards, also known as a criterion-referenced test (CRT). To account for
our subject-specific analyses in both math and science, we used two sepa-
rate measures: one indicating that a test was custom-developed to match
state content standards in mathematics and another for science.
Authority. At the state level, our measure of authority described the

extent to which states require and fund professional development. Such
a resource provision is an important form of support that contributes to
establish a policy’s authority because it establishes backing and support
for policies related to teachers and teaching. We used Education Week’s
assessment of the degree to which professional development was sup-
ported by the state. The Quality Counts report 2000 rated states as a “0” if
the state did not require professional development for teachers, as a “1”
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if the state required but did not finance professional development for
teachers, and as a “2” if the state both required and financed professional
development for teachers.
Power. We measured state-level power through an eight-item composite

of the number of sanctions and accountability mechanisms available in a
state. The power indicators were taken from the Quality Counts report
(Education Week, 2000) as well as the State of State Standards report (Finn
& Petrilli, 2000). The items used to create this composite measure were:
(1) The state assigned ratings to all schools or identified low-performing
schools; (2) Teacher evaluations were tied to student achievement; (3)
State issued a report card on individual schools, including school test
scores; (4) State required that school report cards be sent home; (5)
State could impose sanctions on schools; (6) State had policies encourag-
ing pay for performance; (7) State had a report card and disaggregated
information; (8) School or district report cards included at least one
piece of information related to teacher quality. A score of “1” indicated
“yes” for each item used in the composite, and a score of “0” indicated
“no”. The scores for each item were summed individually for each state
and centered based on the nationwide average. This identified the power
of the policies in each state relative to other states.
Specificity. Two state-level measures of specificity were also included in

our analyses. The first measured the extent to which materials were made
available for math and science at the state level, with the idea that such
resources were used to provide detail and clarity about a particular pol-
icy. The American Federation for Teachers (2001) identified five areas
where states can offer resources for instruction: (1) State identified
instructional resources that were aligned to the standards in the field of
math; (2) State provided information on instructional strategies or tech-
niques to help teach the standards in the field of math; (3) State dissem-
inated lesson plans and units based on standards in the field of math; (4)
State provided performance indicators to clarify the quality of student
work required for mastery of the content standards in the field of math;
and (5) The math curriculum laid out the learning continuum that
showed the progression and development of knowledge and skills from
grade to grade. Each of these items were summed to create a “Materials”
composite, where a score of “0” indicates that no materials were offered
by the state; “1” means that one of the five types of materials were offered
by the state; “2” means that the state offered two types of materials; “3” =
three types of materials; “4” = four types of materials; and “5” = five out
of the five possible types of materials were offered by the state. Again, this
measure was subject-specific; therefore, we created separate composites
indicating the level of materials available in mathematics and another
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addressing the level of materials available in science.
Our final measure of specificity was a Quality Counts (Education Week,

2000) rating of whether or not a state has clear and specific standards. It
was a dichotomous measure—the state either had clear and specific stan-
dards (by Quality Counts’ standards), or it did not. This rating largely
determined the clarity and specificity of state standards by whether or not
each state described specific standards by grades and by individual sub-
ject areas. Like several other state-level measures, we included two mea-
sures of specificity: one that measured the clarity and specificity of state
standards in high school mathematics and one specific to state standards
in high school science. 

ANALYSES

Our analyses were conducted in two stages, first with our sample of high
school mathematics teachers and then for the high school science
teacher sample. This allowed us to examine whether or not results were
similar for a high-stakes subject (mathematics) and a low-stakes subject
(science). For both stages of these analyses, we used a 3-level hierarchical
linear model (HLM) to predict teachers’ level of participation in differ-
ent types of professional development activities. The Level 1 portion of
the models included all three types of professional development teachers
participated in as a function of their total hours spent in professional
development. Teacher background characteristics and school character-
istics (including school-level policies) made up the Level 2 portion of the
models, and state policy measures were included at Level 3.3 The models
for math and science used the same variables, with the exception of two
teacher background characteristics: teacher education level and whether
or not a teacher teaches advanced classes. Both of these variables were
constructed to account for subject-specific nuances in teacher education
and patterns of teachers’ course teaching; therefore, changes to these
respective variables were made to more accurately accommodate math-
and science-specific models. 

We predicted hours of participation in professional development as a
function of the type of professional development participated in: 1) con-
tent-focused professional development, 2) professional development
focused on teaching strategies, and 3) professional development focused
on classroom management. While we could have modeled each of these
as separate dependent variables, we would have been making the implicit
assumption that the taking of one kind of professional development was
unrelated (i.e., uncorrelated) with the taking of other kinds of profes-
sional development. It is more likely, however, that decisions regarding
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participation in one type of professional development are conditional on
how much professional development of other types has either been taken
or is anticipated to be taken during the school year. To accommodate this
likely correlation, we estimated participation in each of these types of
professional development simultaneously in an HLM framework.
Specifically, the Level 1 models predicted hours of participation in pro-
fessional development as a function of the kind of professional develop-
ment taken (using a dummy variable for each type and a suppressed
intercept). In the Level 2 models, we used teacher- and school-level char-
acteristics to predict hours of participation in each type of professional
development. Level 3 included measures of state policy attributes. This
formulation allowed the residual terms or random effects (unmeasured
factors associated with participation in professional development) for
each of these three models to be correlated (i.e., to follow a multivariate
normal distribution). Our Level 1 model was, in a sense, a measurement
model describing the relationship between our latent and observed data
(for a description of using hierarchical models for latent variables, see
Raudenbush & Bryk, 2002). 

While ideally we would have liked to include schools as a separate level
of analysis, too few high school math and science teachers were sampled
within each school to distinguish teacher and school characteristics sep-
arately. Therefore, the Level 2 portion of our models includes teacher
characteristics as well as school variables. The Level 3 portion of each
model includes measures of state policy attributes. Refer to Appendix B
for a more detailed description of our models.

LIMITATIONS ON CAUSAL ANALYSIS

Although our conceptual model reflects hypotheses about causal rela-
tionships, our data were not based on experimental designs and did not
follow the same sample of teachers and schools over time. Thus, we are
not able to draw causal conclusions about the relationships between pol-
icy attributes and teacher participation in professional development (see
Mosteller & Boruch, 2002; Whitehurst, 2002). However, the data we used
was appropriate for estimating associations and generating strong
hypotheses about cause and effect (see Berends & Garet, 2002; Cook,
1999; Cook, Habib, Phillips, Settersten, Shagle, & Degirmencioglu, 1999;
Foorman, Francis, Fletcher, & Schatschneider, 1998). 

RESULTS

After controlling for teacher and school characteristics, we found small,
but significant, relationships between school and state policies and
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teacher participation in professional development. Furthermore, these
relationships were strongest for content-focused professional develop-
ment and weaker for other forms of professional development, as we
hypothesized. We also found that, while state policies are important in
promoting content-focused professional development for teachers, more
localized policies (at the school level) demonstrate stronger relationships
with teacher participation in professional development. As expected,
these results differed for mathematics and science, with stronger relation-
ships observed between policy attributes and teacher participation in
content-focused professional development in mathematics, a high-stakes
subject area. By contrast, relationships between policy attributes and
teacher participation in content-focused professional development in sci-
ence, a low-stakes subject area, were smaller in terms of effect size, less
likely to reach statistical significance, or worked in the opposite direction
as predicted by theory.

Policy Attributes & Professional Development Participation for Math Teachers

As Table 1 demonstrates, in mathematics, a high-stakes subject area, sev-
eral measures of the school policy environment were important in pre-
dicting teacher participation in content-focused professional
development. Math teachers who reported that they had more influence
over school policy—a measure of authority—participated in 1.8 more
hours of content-focused professional development than teachers who
reported that they had less influence over school policy (p < .001). In
terms of effect size, this coefficient represents a 6% of a standard devia-
tion increase in participation in content-focused professional develop-
ment.4 Teachers in schools where principals observe and supervise
teachers more often—a measure of power—were likely to participate in
.7 additional hours of content-focused professional development (p <
.05), a 2% of a standard deviation increase in participation. Stability was
also an important predictor of participation in content-focused profes-
sional development. Teachers in schools where the principal had been at
the school for at least three years—a measure of stability—were likely to
take about two more hours of content-focused professional development
than teachers in schools with newer principals (p < .01). This is equiva-
lent to a 4% standard deviation increase in participation in content-
focused professional development. At the school level, our measure of
consistency was not significant. 

Some school policies also positively predicted teacher participation in
teaching strategies professional development, but not professional devel-
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opment focused on classroom management. We interpret these findings
to suggest that the school policies that are likely to foster teacher partic-
ipation in learning opportunities focused on content or pedagogy are
not the same factors that might motivate teachers to take professional
development focused on classroom management. Our findings specifi-
cally demonstrate that math teachers who report more influence over
school policy—a measure of authority—were likely to take an additional
hour of teaching strategies professional development (p < .001). This rep-
resents a 3.5% of a standard deviation increase in participation in teach-
ing strategies professional development. Also similar to the findings for

          

Coefficient

Std. 

Error P-value Coefficient

Std. 

Error P-value Coefficient

Std. 

Error P-value

Variables for High School Math Teachers

Intercept 7.714 (1.53) 0.000 *** 7.389 (.98) 0.000 *** 3.420 (1.23) 0.009 **

Teacher Background Variables

Teacher Type (ref=Part-time)

   Full-time Teacher -0.451 (1.30) 0.728 -1.312 (.84) 0.119 0.674 (1.06) 0.524

Years of Total Experience 0.465 (.09) 0.000 *** 0.241 (.06) 0.000 *** -0.167 (.08) 0.028 *

   Years of Experience Squared -0.013 (.00) 0.000 *** -0.007 (.00) 0.000 *** 0.003 (.00) 0.094 †

Teacher Education (ref=BA or More in Math)

   BA or More in Math Education -0.264 (.51) 0.608 -0.271 (.33) 0.416 0.170 (.42) 0.683

   Minor in Math or BA or More in Science 0.785 (.85) 0.356 1.073 (.55) 0.050 * 0.555 (.69) 0.422

   No Degree in Math or Science -0.224 (.71) 0.753 -0.448 (.46) 0.334 0.006 (.58) 0.992

Teaches at least 1 Advanced Math Class 1.504 (.47) 0.002 ** -0.150 (.31) 0.622 -0.383 (.38) 0.320

Certification (ref=Full Certification)

   Partial Certification 1.225 (.91) 0.179 1.078 (.58) 0.065 † 1.439 (.73) 0.049 *

   No Certification 1.796 (1.09) 0.098 1.313 (.70) 0.061 1.316 (.88) 0.136

School Characteristics

% Poverty 0.029 (.01) 0.006 ** 0.012 (.01) 0.082 † 0.014 (.01) 0.088 †

   % Poverty Imputation Flag 0.129 (.95) 0.892 -0.126 (.61) 0.837 -0.243 (.77) 0.752

Urbanicity (ref=Suburban)

   Urban 1.037 (.60) 0.085 † 0.304 (.39) 0.433 -0.162 (.49) 0.738

   Rural -0.457 (.60) 0.445 0.678 (.38) 0.074 † 0.251 (.47) 0.596

School-Level Policy Environment

PD is Aligned with Policy (Consistency) 0.341 (.48) 0.475 0.157 (.31) 0.611 0.295 (.39) 0.447

Influence over School Policy (Authority) 1.799 (.33) 0.000 *** 1.081 (.21) 0.000 *** 0.039 (.26) 0.883

Control over Classroom Practices (Authority) 0.782 (.43) 0.066 † -0.168 (.28) 0.543 0.385 (.35) 0.267

Barriers to Dismissing Teachers (Power) 0.057 (.13) 0.664 0.030 (.08) 0.725 -0.090 (.11) 0.396

Principal Supervises & Observes Teachers (Power) 0.666 (.31) 0.031 * -0.138 (.20) 0.490 -0.003 (.25) 0.989

Principal at School for at Least 3 Years (Stability) 1.918 (.65) 0.004 ** 2.459 (.42) 0.000 *** 0.317 (.53) 0.547

% of Teachers at School for at Least 3 Years (Stability) -0.018 (.01) 0.206 -0.023 (.01) 0.011 * -0.023 (.01) 0.041 *

State-Level Policy Environment

State uses criterion-referenced assessments aligned to state 

standards in High School Math (Consistency) 1.713 (.88) 0.048 * 0.819 (.45) 0.073 † -0.193 (.50) 0.703

Materials available for Math (Specificity) 0.239 (.28) 0.394 0.181 (.14) 0.198 -0.217 (.15) 0.166

State has clear and specific standards in High School Math 

(Specificity) -0.113 (1.07) 0.917 0.047 (.54) 0.932 -1.006 (.62) 0.109

Professional development required & funded (Authority) -1.079 (.75) 0.159 -0.755 (.37) 0.059 † -0.551 (.42) 0.192

Centered Power Composite (Power) 0.270 (1.68) 0.873 0.439 (.81) 0.592 0.554 (.89) 0.538

Level 1 & Level 2 Variance Components 79.487 (8.92)

Slope (standard deviation) 81.047 (9.00) 0.000 *** 24.717 (4.97) 0.000 *** 1.656 (1.29) >.500

   Chi-square 7487.130 4712.782 1156.655

   df 2436 2436 2436

Level 3 Variance Components

Intercept (standard deviation) 2.819 (1.68) 0.000 *** 0.280 (.53) 0.000 *** 0.016 (.13) >.500

   Chi-square 102.500 57.497 20.285

   df 44 44 44

Deviance 112443.856

   df 91

Note . Unstandardized coefficients are shown with robust standard errors in parentheses.

N=15063 observations; 2506 teachers; 50 states.

***p  < .001; **p  < .01; *p  < .05; † < .10

Content-Focused PD Teaching Strategies PD Classroom Management PD

Table 1. Math Teachers’ Particpation in 3 types of Professional Development
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content-focused professional development participation, teachers in
schools with experienced principals—principals who had been at the
school for three or more years (a measure of stability)—were likely to
take about 2.5 more hours of teacher strategies professional development
than teachers at a school with a less experienced principal (p < .001).
This is equivalent to a 5% of a standard deviation increase in professional
development focused on teaching strategies. However, as the percentage
of teachers who had been at a school for three or more years increased,
the number of hours of participation in teaching strategies professional
development decreased slightly (by about .02 hours; p < .05). This is
equivalent to a 2% of a standard deviation decrease in participation in
teaching strategies professional development. A similar, negative rela-
tionship exists between the stability of teachers at a school and participa-
tion in classroom management professional development. We would
expect this, as more experienced teachers tend to have better mastery of
classroom management (Evertson & Harris, 1999; Freiberg, Stein, &
Huang, 1995). 

This study demonstrates that school policies are, to some degree,
related to teachers seeking content-focused professional development,
though we note that the size of the effects we find here are small.
However, given the research-based evidence of content-focused profes-
sional development’s link with improved instruction and student achieve-
ment, our results suggest potential for policies to manipulate this
important teacher behavior. Similarly, our findings that school policies
work to move teachers into professional development that involves the
learning of teaching strategies is also encouraging. While the research
base is not as strong in terms of linking particular pedagogy (separate
from content) to student achievement, there is a strong intuition that
such a link may exist, and certainly the idea of developing more engag-
ing and diverse teaching strategies has the potential to serve teachers and
students well.

At the state level, only one policy attribute significantly corresponded
to increases in participation in content-focused professional develop-
ment. Our consistency measure, an indicator of whether the state uses
criterion-referenced assessments that are aligned to state standards in
mathematics at the high school level, was significantly related to a 1.7
hour increase in teacher participation in content-focused professional
development (p < .05). To interpret the size of this effect, teachers in
states that use criterion-referenced assessments that are aligned to state
standards in high school mathematics participate in 3% of a standard
deviation more hours of content-focused professional development. No
other state policy attributes were significantly predictive of teacher partic-
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ipation in any of the three types of professional development measured
in this study.5

Policy Attributes & Professional Development Participation for Science Teachers

As we hypothesized, fewer policy attributes (at both the school and
state levels) were significantly related to teacher participation in profes-
sional development for science teachers. In science, currently a low-
stakes subject area, only two of the school-level policy attributes were

          

Coefficient

Std. 

Error P-value Coefficient

Std. 

Error P-value Coefficient

Std. 

Error P-value

Variables for High School Science Teachers

Intercept 6.753 (1.64) 0.000 *** 7.104 (1.18) 0.000 4.704 (1.36) 0.002 **

Teacher Background Variables

Teacher Type (ref=Part-time)

   Full-time Teacher 0.347 (1.34) 0.797 0.041 (.96) 0.966 -0.549 (1.12) 0.623

Years of Total Experience 0.488 (.11) 0.000 *** 0.152 (.08) 0.050 * -0.154 (.09) 0.089 †

   Years of Experience Squared -0.014 (.00) 0.000 *** -0.005 (.00) 0.027 * 0.004 (.00) 0.126

Teacher Education (ref=BA or More in Science)

   BA or More in Science Education 0.905 (.63) 0.150 -0.181 (.45) 0.686 0.459 (.52) 0.380

   Minor in Science or BA or More in Math -2.933 (1.04) 0.005 ** -0.738 (.74) 0.322 1.025 (.86) 0.237

   No Degree in Science or Math -0.752 (.80) 0.346 0.860 (.57) 0.131 1.293 (.66) 0.050 *

Teaches at least 1 Class in Physics 2.306 (.81) 0.005 ** 1.865 (.58) 0.002 ** -0.571 (.68) 0.399

Teaches at least 1 Class in Chemistry 0.321 (.74) 0.665 0.236 (.53) 0.656 -1.337 (.62) 0.030 *

Teaches at least 1 Class in Biology 1.284 (.65) 0.049 * 0.647 (.47) 0.165 -0.884 (.54) 0.103 †

Certification (ref=Full Certification)

   Partial Certification -0.002 (.98) 0.998 0.411 (.70) 0.557 0.536 (.81) 0.509

   No Certification 0.481 (1.02) 0.637 0.052 (.73) 0.944 2.328 (.85) 0.006 **

School Characteristics

% Poverty 0.035 (.01) 0.002 ** 0.020 (.01) 0.012 * 0.018 (.01) 0.053 †

   % Poverty Imputation Flag 0.955 (.98) 0.331 1.080 (.70) 0.123 0.291 (.82) 0.721

Urbanicity (ref=Suburban)

   Urban -0.229 (.67) 0.732 0.107 (.48) 0.824 0.506 (.56) 0.363

   Rural -1.234 (.64) 0.055 † -1.009 (.47) 0.030 * -0.528 (.53) 0.321

School-Level Policy Environment

PD is Aligned with Policy (Consistency) 0.054 (.52) 0.917 0.708 (.37) 0.055 † -0.179 (.43) 0.677

Influence over School Policy (Authority) 0.335 (.35) 0.336 0.485 (.25) 0.051 † 0.099 (.29) 0.732

Control over Classroom Practices (Authority) 0.869 (.48) 0.070 † 0.504 (.34) 0.143 0.371 (.40) 0.354

Barriers to Dismissing Teachers (Power) 0.480 (.14) 0.001 *** -0.047 (.10) 0.643 0.087 (.12) 0.462

Principal Supervises & Observes Teachers (Power) -0.367 (.34) 0.279 -0.058 (.24) 0.810 -0.252 (.28) 0.370

Principal at School for at Least 3 Years (Stability) 1.678 (.75) 0.025 * 1.172 (.53) 0.028 * 0.093 (.62) 0.881

% of Teachers at School for at Least 3 Years (Stability) -0.016 (.02) 0.296 0.007 (.01) 0.534 -0.012 (.01) 0.345

State-Level Policy Environment

State uses criterion-referenced assessments aligned to state 

standards in High School Science (Consistency) 0.865 (.60) 0.154 -0.454 (.50) 0.365 0.100 (.47) 0.832

Materials available for Science (Specificity) -0.371 (.19) 0.056 † -0.260 (.16) 0.104 -0.169 (.15) 0.260

State has clear and specific standards in High School 

Science (Specificity) -0.940 (.77) 0.231 0.012 (.64) 0.985 -0.586 (.60) 0.337

Professional development required & funded  (Authority) -0.494 (.57) 0.392 -0.483 (.47) 0.314 -0.474 (.45) 0.293

Centered Power Composite (Power) 2.314 (1.24) 0.068 † 1.942 (1.04) 0.069 † 0.507 (.96) 0.599

Level 1 & Level 2 Variance Components 87.101 (9.33)

Slope Variance (standard deviation) 88.474 (9.41) 0.000 *** 37.771 (6.15) 0.000 *** 4.170 (2.04) >.500

   Chi-square 6522.304 4920.049 1004.849

   df 2128 2128 2128

Level 3 Variance Components

Intercept Variance (standard deviation) 0.402 (.63) 0.117 0.804 (.90) 0.009 ** 0.004 (.06) >.500

   Chi-square 55.353 69.460 15.890

   df 44 44 44

Deviance 100421.030

   df 97

Note . Unstandardized coefficients are shown with robust standard errors in parentheses.

N=13200 observations; 2200 teachers; 50 states.

***p  < .001; **p  < .01; *p  < .05; † < .10

Content-Focused PD Teaching Strategies PD Classroom Management PD

Table 2. Science Teachers’ Participation in 3 Types of Professional Development
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significantly related to science teachers’ participation in content-focused
professional development, and one worked in the opposite direction we
hypothesized (see Table 2). When teachers worked in a school where the
principal had been in his or her role for at least three years (a measure
of stability), they were likely to take another 1.7 hours of content-focused
professional development (p < .05). This is equivalent to a 3% of a stan-
dard deviation increase in content-focused professional development, a
slightly smaller effect when compared to the results associated with the
same measure of stability for math teachers’ participation in content-
focused professional development. Also, when additional barriers existed
for the dismissal of teachers (a measure of power, or lack of it), science
teachers were more likely to participate in content-focused professional
development (by an additional .5 hours; p < .001). The size of this effect
can be interpreted as a 4% of a standard deviation increase in content-
focused professional development participation. This finding suggests
that this measure of power works in the opposite direction than pre-
dicted by the policy attributes theory (i.e., the weaker the power in the
policy environment as measured by this variable, the more likely science
teachers are to take content-focused professional development). 

Science teachers’ participation in teaching strategies professional
development was also correlated with one of our measures of stability.
When teachers teach in a school with a more experienced principal—
someone who has served as principal in the school for at least three
years—they are also more likely to participate in teaching strategies pro-
fessional development (an increase of 1.2 hours, p < .05), which yields a
2% of a standard deviation increase in teaching strategies professional
development. None of the school-level policy attributes predicted partic-
ipation in professional development focused on classroom management.

At the state level, our measure of consistency—an indicator of whether
or not a state uses criterion-referenced assessments that are aligned to
state standards—was associated with increased participation in content-
focused professional development in math. However, we did not find this
relationship for science. In fact, none of our measures of the state policy
environment were significantly related to science teachers’ participation
in any of the types of professional development used in our analyses.

DISCUSSION & CONCLUSIONS

In our study of a national sample of high school math and science teach-
ers, we find that state- and school-level policy environments are associ-
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ated with teachers taking the type of professional development that is
most associated with improved teaching and learning—professional
development focused on subject matter content. In general, we find that
attributes of state and school policy environments are more predictive of
teachers’ participation in effective professional development when teach-
ers teach in a high-stakes subject area. We also find that policies promot-
ing consistency in the form of alignment between standards and
assessments are perhaps the most important types of policies that states
can adopt to encourage teachers to participate in effective professional
development. Nevertheless, our analyses suggest that this finding may
only be relevant to high-stakes subject areas (such as mathematics). We
also find that state policies are often diffused, and that school policy envi-
ronments tend to demonstrate the strongest relationship between poli-
cies and teacher behaviors. 

Specific to this study, state and school policy environments matter most
for mathematics teachers and their participation in professional develop-
ment focused specifically on math. At the school level, measures of
authority, power, and stability were predictive of math teacher participa-
tion in content-focused professional development, though our analyses
yielded relatively small effects. Measures of power and stability were pre-
dictive of high school science teachers’ participation in professional
development focused specifically on science content; however, our power
measure worked in the opposite direction than suggested by the policy
attributes theory. Our results suggest that barriers to dismissing teach-
ers—a measure that indicates a lack of power—was positively related to
content-focused professional development. Therefore, we conclude that
school policy environments are more influential in high-stakes subject
areas.

At the state level, this trend continues. The only state policy measure
related to teacher participation in content-focused professional develop-
ment was our measure of consistency, which identified states that use cri-
terion-referenced assessments aligned to state standards. However, we
found this relationship only in mathematics, a high-stakes subject area.
Nevertheless, science education has recently come under the microscope
as NCLB required states to adopt science content standards for science
and to begin testing students yearly in science. Although it is up to indi-
vidual states to decide if students’ performance on these assessments will
be a factor in determining whether a district or school is meeting
 adequate yearly progress, the renewed focus on the implementation of
science standards and aligned tests is likely to change the way state policy
influences science teachers’ participation in professional development. 

In relation to our question about how state policy environments influ-
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ence teacher participation in professional development, we find that con-
sistency—a policy attribute that was not significantly related to teacher
participation in professional development at the school level—is an
important policy attribute at the state level. This finding helps explain
one of the ways that alignment between standards and assessments, a fun-
damental component of standards-based reform (Smith & O’Day, 1991),
may work to improve the educational system. As reforms such as NCLB
are mobilized through state educational policies, perhaps the most
important function of these state policies is to create alignment and con-
sistency. States can accomplish this by establishing coherent policies and
programs that facilitate alignment between federal education legislation,
expected outcomes for students, and state standards. These policies
should demonstrate how each educational strategy supports and rein-
forces the others (Clune, 1998; Doolittle, Herlihy, & Snipes, 2002; Porter
& Brophy, 1988; Smith & O’Day, 1991). In the current environment of
NCLB, policies that bear the hallmark of consistency should represent
the alignment of state standards with assessments, curricula, and teacher
professional development (Cohen, 1995; Corcoran, 1997; Schmidt &
Prawat, 1999). 

This study also sought to determine the importance of state policies in
relation to school policies. Others have documented that standards-based
reform is initiated at the state level and interpreted and reshaped at the
local level (Dutro, Fisk, Koch, Roop, & Wixson, 2002). Our results sup-
port this idea and suggest that the local interpretation and implementa-
tion of policy is most directly related to teacher behaviors. We know from
previous work that state policy is important for establishing targets and
providing supports, but a major component of the current standards-
based reform movement is to allow districts and schools to choose their
own strategies for improving teacher and student learning. While our
results do not find overwhelming independent relationships with state
policy, they do show that school-level policies are associated with teachers
having the type of learning experiences the literature suggests are related
to better teaching and therefore increased student achievement. 

Our findings suggest that the alignment of at least two major compo-
nents of standards-based reform (standards and assessments) appear to
be associated with greater teacher participation in content-focused
 professional development, which is another major component of stan-
dards based reform. Nevertheless, researchers have argued that aligned
professional development (and to some extent, aligned assessment) is
the major piece of standards-based reform that has not been delivered
(Resnick, 2006). Under the current system of top-down accountability
and standards-based reform, it is likely that states are best equipped to
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adopt policies that create consistency and alignment with federal educa-
tional mandates. 

Of course, the path from state policy to teachers’ behaviors is long and
non-linear. While our results demonstrate an important link in the rela-
tionship between teacher behavior and the policy attributes theory, we
acknowledge that not all of the policy attributes we measured yielded sig-
nificant results. Furthermore, and the statistically significant effects asso-
ciated with teacher participation in professional development and policy
attributes were generally small in size. As such, we view our work here as
a first step in examining the link between teacher behaviors and the pol-
icy attributes theory on a national level, and we recommend that future
research further examine the path from state and school policies to
teacher behaviors. Notwithstanding the weaknesses in our study, our find-
ing that consistency at the state level is significantly related to teacher par-
ticipation in content-focused professional development contributes to a
growing body of research that documents the importance of coherence
and alignment in a teacher’s policy environment (e.g., Desimone, Smith,
& Phillips, 2007). For example, in-depth studies of whole-school change
efforts have documented that, when teachers are pulled in different
directions by contrasting reforms, they often do not become committed
to any reform and adhere to their usual practice. However, when the pol-
icy messages that teachers receive consistently push them in the same
direction, teacher motivation to pursue learning experiences and imple-
ment the reforms called for by their school or district increases (e.g.,
Berends, Bodilly, & Kirby, 2002; Datnow, 2000; Desimone, 2002a).

While we interpret our findings in relation to specific NCLB policies,
we remind readers that the components of NCLB we address here repre-
sent major tenets of all standards-based reforms—the alignment of stan-
dards and assessments. We argue that even as changes are made to NCLB
by national education administrations, the main components of NCLB
that embrace standards-based reform initiatives will likely remain intact.
This is supported by the research demonstrating that the degree to which
standards-based reform encourages coherence among policy initiatives is
important in most policy environments, including pre-NCLB policies
(Clune, 1998). Therefore, any standards-based reform—whether it is
called NCLB or something different—is more effective when coherence
among policy initiatives is achieved, as our results suggest.

Because NCLB and related reforms are making new demands on
 teachers, we see professional development as a critical mechanism by
which the U.S. educational system can be improved and by which teach-
ers accumulate the necessary tools to successfully navigate these new
reforms and new educational mandates. Therefore, it is important that



2616 Teachers College Record

we find the most effective ways to encourage teachers to participate in the
types of professional development most likely to improve their practice,
and, in turn, student achievement. We suggest that education policies
can provide important avenues that foster change and improvements in
the current teaching force. Nevertheless, we find that these policies are
only effective when they are related to positive outcomes for teachers—
such as increasing participation in high quality professional develop-
ment. We offer our findings as a contribution to the understanding of
how best to shape policy to provide the most useful opportunities for
teacher learning, with the ultimate goal of increased student learning.

Notes

1. Even though English language arts was another high-stakes subject area with teach-
ers who might have been included in our analyses, we focused only on mathematics teach-
ers (mathematics being a high-stakes subject area) and science teachers (with science
considered a low-stakes subject area). Based on prior research, math and science teachers
are more likely to participate in content-focused professional development and less likely to
participate in other types of professional development when they teach advanced math or
science classes (Desimone, Smith, & Phillips, 2007). In this study, we were able to determine
which types of courses a teacher most often teaches (advanced or otherwise) for two rea-
sons: first, because math and science courses are often ordered hierarchically and sequen-
tially, and second, math and science courses tend to be similar in content and in title
between schools, districts, and states. For example, calculus tends to be similar in both
name and content in every district and state, as does physics. However, other subjects, such
as English language arts, are often not ordered hierarchically or sequentially, thereby limit-
ing our ability to identify teachers who teach advanced courses in non-sequential subject
areas. Furthermore, English language arts courses are often unique to school, district, or
state contexts. For example, “literature” might be a basic course in one state and an
advanced course in another. In an effort to control for the difficulty level of the courses any
given teacher is most likely to teach, we limit our analyses to math and science teachers.

2. All composite measures were created using exploratory factor analysis in the form
of principal components analysis with varimax rotation, which is appropriate given the data
we use in this study (Schonemann, 1990; Steiger, 1990; Velicer & Jackson, 1990).

3. Due to the fact that several of our variables—especially our policy attributes mea-
sures at the school and state levels—measure seemingly overlapping concepts, we tested for
the presence of multicollinearity among the variables we used in our models. We found that
none of our measures (including all of the policy attributes measures at both the school and
state levels) were highly correlated; therefore, we concluded that our measures did not
overlap in significant ways and could be used to test distinctly different concepts in our
analyses. 

4. Effect sizes are determined by multiplying the coefficient by its standard deviation
and then dividing the product by the standard deviation of the dependent variable.

5. In addition to examining the relationships between state- and school-level policy
attributes and teacher participation in various types of professional development, we also
tested all possible interactions in preliminary models. These tests included interactions
among the state-level policy attributes, interactions among school-level policy attributes,
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cross-level interactions between state- and school-level policy attributes, as well as cross-level
interactions between both state- and school-level policy attributes and teacher characteris-
tics. None of these interactions yielded significant results for either our sample of math
teachers or science teachers. Therefore, in an effort to present parsimonious models, we
have excluded these interactions from the full models presented in Tables 1 and 2.
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Math Mean Math SD Science Mean Science SD

20.65 22.89 20.07 23.46

22.42 22.44 24.49 24.47

5.32 8.92 5.64 9.63

Teacher Type

Recoded as: 

Full-Time .96 .96

Part-Time (ref) .04 .04

Years of Total Experience

16.11 10.51 15.17 10.10

Years of Total Experience*

Total years of experience squared* 370.17 381.99 332.12 357.18

"How would you classify your teaching position?"

"How many years have you worked as a FULL-TIME elementary or 

secondary teacher?"

Teacher Background Variables

"In the past 12 months, how many hours did you spend on the following 

activities: (1) professional development activities that focused on methods of 

teaching; (2) professional development activities that focused on uses of 

computers for instruction; (3) professional development activities that focused 

on student assessment, such as methods of testing, evaluation, performance 

assessment, etc.?"

0=Did not participate; 4=8 hours or less; 12.5=9-16 hours; 24.5=17-32 

hours; and 40=33 hours or more  

"In the past 12 months, how many hours did you spend on the following 

activities: (1) professional development activities that focused on student 

discipline and management in the classroom?"

Dependent Variables: Participation in Professional Development

"In the past 12 months, how many hours did you spend on the following 

activities: (1) professional development activities that focused on in-depth 

study of the content in your MAIN assignment field; (2) professional 

development activities that focused on content and performance standards in 

your MAIN assignment field?"

0=Did not participate; 4=8 hours or less; 12.5=9-16 hours; 24.5=17-32 

hours; and 40=33 hours or more  

Participation in Content-Focused Professional Development (sum of 2 items)

0=Did not participate; 4=8 hours or less; 12.5=9-16 hours; 24.5=17-32 

hours; and 40=33 hours or more  

Participation in Professional Development on Teaching Strategies (sum of 3 

items)

Participation in Professional Development on Classroom Management (1 item)

Appendix A. Description of Variables and Descriptive Statistics (unweighted)
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Math Mean Math SD Science Mean Science SD

Teacher Education Level

"Have you earned any other degrees?"

Recoded as:

BA or More in Math (ref) .34

BA or More in Math Education .42

Minor in Math or BA or More in Science .10

No Degree in Math or Science .14

OR

BA or More in Science (ref) .58

BA or More in Science Education .23

Minor in Science or BA or More in Math .07

No Degree in Science or Math .12

Teaches Advanced Classes

Teaches at least one advanced math class (defined as advanced 

algebra, analytic geometry, pre-calculus, & calculus) .46

Teaches other types of math classes (ref) .54

OR

Teaches at least one class in Physics .17

Teaches at least one class in Chemistry .21

Teaches at least one class in Biology .39

Teaches other types of science classes (ref) .23

Certification

Recoded as:

Full Certification (ref) .91 .87

Partial Certification .05 .06

No Certification .04 .07

% Poverty*

30.00 24.41 29.00 24.84

Urbanicity

Recoded as:

Urban .21 .20

Suburban (ref) .41 .42

Rural .38 .38

(Calculated from) "Around the first of October, how many students at this 

school were ELIGIBLE for free or reduced-price lunches?"

Recoded as:

"What type of certificate do you hold?"

"Do you have a master's degree?"

"Do you have a bachelor's degree?"

(Calculated from) "For each class (or section) that you taught during your 

MOST RECENT FULL WEEK of teaching at this school, record the 

appropriate subject matter code and the name of the subject."

School Characteristics

Teacher Background Variables (cont.)

Appendix A. Description of Variables and Descriptive Statistics (unweighted) (continued)
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Math Mean Math SD Science Mean Science SD

Measure of Consistency

4.01 .49 4.01 .50

Measures of Authority

2.48 .74 2.46 .77

4.09 .57 4.18 .58
"How much control do you think you have IN YOUR CLASSROOM at this 

school over each of the following areas of your planning and teaching: (1) 

Selecting textbooks and other instructional materials; (2) Selecting content, 

topics, and skills to be taught; (3) Selecting teaching techniques; (4) 

Evaluating and grading students; (5) Disciplining students; and (6) 

Determining the amount of homework to be assigned?"

School-Level Policy Environment

Teacher Influence over School Policy (sum of 7 items; �=.80)*

Teacher Control over Classroom Practices (sum of 6 items; �=.77)*

"How much actual influence do you think teachers have over school policy 

AT THIS SCHOOL in each of the following areas: (1) Setting performance 

standards for students of this school; (2) Establishing curriculum; (3) 

Determining the content of in-service professional development programs; (4) 

Evaluating teachers; (5) Hiring new full-time teachers; (6) Setting discipline 

policy; and (7) Deciding how the school budget will be spent?" 

Content of Professional Development Aligned with Policy (sum of 9 items; 

�=.80)*

A scale of 1 to 5 where 1 means "No Influence" and 5 means "A Great 

Deal of Influence"

A scale of 1 to 5 where 1 means "No Control" and 5 means "Complete 

Control"

Principal report of "How important is each of the following in determining the 

in-service professional development activities of teachers in this school: (1) 

Special state-level initiatives; (2) District-level initiatives or district 

improvement plan; (3) School improvement plan; (4) Implementation of state 

or local ACADEMIC standards; (5) Implementation of state or local SKILLS 

standards; (6) Teacher preference."  AND "How often is professional 

development for teachers at this school: (1) Designed or chosen to support the 

school's improvement goals; (2) Designed or chosen to support the district's 

improvement goals; (3) Designed or chosen to support the implementation of 

state or local standards?"

A scale of 1 to 5 where 1 means "Not Important at All" and 5 means 

"Very Important" AND 0=Never; 1=Rarely; 2=Sometimes; 

3=Frequently; and 4=Always

Appendix A. Description of Variables and Descriptive Statistics (unweighted) (continued)
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Math Mean Math SD Science Mean Science SD

Measures of Power

2.88 1.76 2.90 1.78

0=No; 1=Yes

3.29 .74 3.30 .74

Measures of Stability

Principal has been at Current School for at Least 3 Years .57 .50 .58 .49

74.94 17.69 75.20 17.69

(Calculated from) "In what year did you begin teaching in THIS school?"

Measures of Consistency

.76 .43

Measures of Consistency (cont.)

.48 .50

0 = No; 1 = Yes

State requires a statewide test that is custom-developed to match state content 

standards in science, also known as a criterion-referenced test (CRT).

0 = No; 1 = Yes

School-Level Policy Environment (cont.)

% of Teachers at Current School for at Least 3 Years*

Barriers to Teacher Dismissal  (sum of 6 items; �=.69)*
Principal report of "Are the following considerations barriers to the dismissal 

of poor or incompetent teachers in this school: (1) personnel policies; (2) 

Termination of decisions not upheld by third party adjudicators; (3) 

Inadequate teacher assessment documentation; (4) Tenure; (5) Teacher 

associations and organizations; (6) Dismissal is too stressful and 

uncomfortable for those involved?"

Principal report of "IN THE LAST MONTH, approximately how often did 

you engage in the following activities in your role as principal of this school: 

(1) Supervise and evaluate faculty and other staff?"

1=Never; 2=Once or twice a month; 3=Once or twice a week; 

4=Everyday

State-Level Policy Environment

State uses Criterion-Referenced Assessments Aligned to State Standards in High 

State requires a statewide test that is custom-developed to match state content 

standards in mathematics, also known as a criterion-referenced test (CRT).

State uses Criterion-Referenced Assessments Aligned to State Standards in High 

(Calculated from) Principal report of "PRIOR to this school year, how many 

years were you employed at the principal of THIS school?"

Principal Supervises & Observes Teachers*

Appendix A. Description of Variables and Descriptive Statistics (unweighted) (continued)
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Math Mean Math SD Science Mean Science SD

Measures of Specificity

2.14 1.40

1.36 1.43

.76 .43

.78 .42

Rating of whether or not a state has clear and specific standards in High 

School Science

0 = No; 1 = Yes

0 = No; 1 = Yes

State has Clear and Specific Standards in High School Science (Education Week, 

State has Clear and Specific Standards in High School Mathematics (Education 

Materials Available for Science (American Federation for Teachers, Making 

Standards Matter Report 2001 )

State has 0 to 5 of the following resources for science: (1) State identifies 

instructional resources that are aligned to the standards in the field of science; 

(2) State provides information on instructional strategies or techniques to help 

teach the standards in the field of science; (3) State disseminates lesson plans 

and units based on standards in the field of science; (4) State provides 

performance indicators to clarify the quality of student work required for 

mastery of the content standards in the field of science; and (5) The math 

curriculum lays out the learning continuum that shows the progression and 

development of knowledge and skills from grade to grade.

0 = No resources; 1 = 1 resource; 2 = 2 resources; 3 = 3 resources; 4 = 

4 resources; 5 = 5 resources

Rating of whether or not a state has clear and specific standards in High 

School Mathematics

State-Level Policy Environment (cont.)

State has 0 to 5 of the following resources for mathematics: (1) State identifies 

instructional resources that are aligned to the standards in the field of math; 

(2) State provides information on instructional strategies or techniques to help 

teach the standards in the field of math; (3) State disseminates lesson plans 

and units based on standards in the field of math; (4) State provides 

performance indicators to clarify the quality of student work required for 

mastery of the content standards in the field of math; and (5) The math 

curriculum lays out the learning continuum that shows the progression and 

development of knowledge and skills from grade to grade.

0 = No resources; 1 = 1 resource; 2 = 2 resources; 3 = 3 resources; 4 = 

4 resources; 5 = 5 resources

Materials Available for Mathematics (American Federation for Teachers, Making 

Standards Matter Report 2001 )

Appendix A. Description of Variables and Descriptive Statistics (unweighted) (continued)

    

Measure of Authority

1.22 .62 1.22 .62

Measure of Power

.66 .24 .66 .24

* Indicates that variables are grand mean centered according to the entire sample of SASS respondents.

However, means and standard deviations are reported for uncentered variables.

S    

A scale from 0 to 2 where 0 = "The state does not require professional 

Professional Development Required & Funded (Education Week, Quality Counts 

Report 2000 )

Centered Power Composite* (Education Week, Quality Counts Reports 2000 ; 

Thomas B. Fordham Foundation, The State of State Standards 2000 )

0 = No; 1 = Yes

An average of the following variables (centered at the state-level): (1) The 

state assigns ratings to all schools or identifies low-performing schools; (2) 

Teacher evaluations are tied to student achievement; (3) State issues a report 

card on individual schools with the test scores; (4) State requires that school 

report cards be sent home; (5) States can impose sanctions on schools; (6) 

State has policies encouraging pay for performance; (7) State has a report card 

and disaggregates information; (8) School or district report cards include at 

least one of the pieces of information on teacher quality.

State requires districts or schools to set aside time for professional 

development and finances professional development for all schools or 

districts; state does not only offer funds in the form of grants or for specific 

programs.
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Appendix B: 

Model Notation Predicting Hours of Professional Development as a Function of 

Type of Professional Development Participated In 

 

Level 1 Model: 
 

In the level 1, we model the measurement effort associated with Content-Focused 

professional development, Xjk, Teaching Strategies professional development, Yjk, and 

Management professional development, Zjk: 

 

Rijk (Total hours of all types of PD) = D1ijk (Xjk (Content-Focused PD) + �1jk) +  

D2ijk (Yjk (Teaching Strategies PD) + �2jk) + D3ijk (Z jk (Management PD) + 

�3jk) 

 

This equation can be viewed as a classical measurement model in which Rijk is a fallible 

measure of latent variable i (total hours of professional development participation) for 

teacher j teaching in state k. We use three latent variables in this equation: Xjk, which is 

the “true” value of Content-Focused professional development participation as was 

reported by teacher j teaching in state k. Similarly, Yjk, is the “true” value of Teaching 

Strategies professional development participation as was reported by teacher j teaching in 

state k. Finally, Z jk is the “true” value of Management professional development 

participation as was reported by teacher j in state k. The predictor D1ijk is an indicator 

variable taking a value of 1 if Rijk measures Content-Focused professional development 

participation and 0 if it measures something else. Similarly, D2ijk takes the value of 1 

when Rijk measures Teaching Strategies professional development participation and 0 

when it does not. And lastly, D3ijk takes the value of 1 when Rijk measures Management 

professional development participation and 0 when it does not (Raudenbush & Bryk, 

2002). 

 

Level 2 Model: 
 

The second level model describes variation in the three latent variable among respondents 

within states: 

 

Xjk = Xk + �x1k (Full-time teacher)jk + �x2k (Years of experience)jk + �x3k (Years of  

experience squared)jk + �x4k (BA or more in math education)jk + �x5k 

(Minor in math or BA or more in science)jk + �x6k (No degree in math or 

science)jk + �x7k (Teaches at least 1 advanced math class)jk + �x8k (Partial 

certification)jk + �x9k (No certification)jk + �x10k (% poverty)jk + �x11k 

(Poverty imputation flag)jk + �x12k (Urban)jk + �x13k (Rural)jk + �x14k (PD is 

aligned with policy)jk + �x15k (Influence over school policy)jk + �x16k 

(Control over classroom practices)jk + �x17k (Barriers to dismissing 

teachers)jk + �x18k (Principal supervises & observes teachers)jk + �x19k 

(Principal at school for at least 3 years)jk + �x20k (% of teachers at school 

for at least 3 years)jk + rxjk   
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Yjk = Yk + �y1k (Full-time teacher)jk + �y2k (Years of experience)jk + �y3k (Years of  

experience squared)jk + �y4k (BA or more in math education)jk + �y5k 

(Minor in math or BA or more in science)jk + �y6k (No degree in math or 

science)jk + �y7k (Teaches at least 1 advanced math class)jk + �y8k (Partial 

certification)jk + �y9k (No certification)jk + �y10k (% poverty)jk + �y11k 

(Poverty imputation flag)jk + �y12k (Urban)jk + �y13k (Rural)jk + �y14k (PD is 

aligned with policy)jk + �y15k (Influence over school policy)jk + �y16k 

(Control over classroom practices)jk + �y17k (Barriers to dismissing 

teachers)jk + �y18k (Principal supervises & observes teachers)jk + �y19k 

(Principal at school for at least 3 years)jk + �y20k (% of teachers at school 

for at least 3 years)jk + ryjk   
 

Zjk = Zk + �z1k (Full-time teacher)jk + �z2k (Years of experience)jk + �z3k (Years of  

experience squared)jk + �z4k (BA or more in math education)jk + �z5k 

(Minor in math or BA or more in science)jk + �z6k (No degree in math or 

science)jk + �z7k (Teaches at least 1 advanced math class)jk + �z8k (Partial 

certification)jk + �z9k (No certification)jk + �z10k (% poverty)jk + �z11k 

(Poverty imputation flag)jk + �z12k (Urban)jk + �z13k (Rural)jk + �z14k (PD is 

aligned with policy)jk + �z15k (Influence over school policy)jk + �z16k 

(Control over classroom practices)jk + �z17k (Barriers to dismissing 

teachers)jk + �z18k (Principal supervises & observes teachers)jk + �z19k 

(Principal at school for at least 3 years)jk + �z20k (% of teachers at school 

for at least 3 years)jk + rzjk   
 
Therefore, within states, latent responses are viewed as possibly depending on the teacher 

and school characteristics identified in the equations above. 

 

Level 3 Model: 

 
The third and final level of the model describes the variation across states in the adjusted 

mean participation in Content-Focused professional development, Teaching Strategies 

professional development, and Management professional development:  

 

 Xk = γx0 + γx1 (State uses criterion-referenced assessments aligned to state  

standards in high school math)k + γx2 (Materials available for math)k + γx3 

(State has clear and specific standards in high school math)k + γx4 

(Professional development required & funded)k + γx5 (State-level power 

composite) + uxk 

 

 Yk = γy0 + γy1 (State uses criterion-referenced assessments aligned to state  

standards in high school math)k + γy2 (Materials available for math)k + γy3 

(State has clear and specific standards in high school math)k + γy4 

(Professional development required & funded)k + γy5 (State-level power 

composite) + uyk 
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 Zk = γz0 + γz1 (State uses criterion-referenced assessments aligned to state  

standards in high school math)k + γz2 (Materials available for math)k + γz3 

(State has clear and specific standards in high school math)k + γz4 

(Professional development required & funded)k + γz5 (State-level power 

composite) + uzk 

 

Thus, the adjusted mean participation in Content-Focused professional development, Xk, 

Teaching Strategies professional development, Yk, and Management professional 

development, Zk, vary across states as a function of the state policy attributes identified in 

the models above (Raudenbush & Bryk, 2002). 

 

 

   


