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District-Wide Reform of Mathematics and Science Instruction: 
Case Studies of Four SCALE Partner Districts1

William H. Clune 

This paper is a synthesis of case studies of four districts that implemented multifaceted 
reforms aimed at offering rigorous instruction in mathematics and science for all students. The 
districts—urban or urbanizing and ranging in size from medium to very large—were partners 
with three universities in System-wide Change for All Learners and Educators (SCALE), a 
National Science Foundation (NSF)-funded Math and Science Partnership (MSP) project. 
Rigorous instruction for all students requires depth and breadth of impact. To achieve these 
ambitious goals, the districts adopted and adapted a combination of policies (formal and 
informal) under a common theory of action jointly articulated and developed by and for the 
partnership.  

This paper describes the partnership, the common theory of action, evaluative criteria 
derived from the theory, implementation in each district, and the effectiveness of the reforms 
measured against the theory of action. The paper concludes by suggesting models for effective 
district policy in other districts. 

The SCALE Partnership 

Funded in 2002, SCALE was a comprehensive MSP project that included four major 
urban school districts—the Denver Public Schools (DPS), Los Angeles Unified School District 
(LAUSD), Madison Metropolitan School District (MMSD), and Providence (RI) Public School 
District (PPSD)—and four universities—the University of Wisconsin–Madison (UW-Madison); 
California State University, Dominguez Hills (CSUDH); California State University, Northridge 
(CSUN), and the Institute for Learning (IFL) of the University of Pittsburgh, which was a partner 
during the period when much of the data for the case studies was collected.2 LAUSD, DPS, and 
PPSD were affiliated with IFL prior to SCALE. MMSD was introduced to IFL through SCALE, 
and UW-Madison played a strong coordinating role for MMSD similar to that played by IFL for 
the other three districts. 

Under the partnership, each district made a commitment to a common vision and theory 
of action for instructional reform. Agents of the partnership external to the districts (universities, 
other districts) participated in district reform efforts through a process that came to be thought of 
                                                 
1 Special thanks to SCALE colleagues Susan Millar, Eric Osthoff, and Lauren Resnick for detailed comments on this 
paper (not necessarily implying agreement with its analysis and conclusions). 
2 The Institute for Learning was founded in 1995 as a partnership of school districts committed to standards-based 
education and system-wide reform. It serves as a liaison between its parent institution, the Learning Research and 
Development Center at the University of Pittsburgh, and educators in school systems nationwide. It bridges the 
domains of research and practice by conveying to educators the best of current knowledge and research about 
learning processes and principles of instruction. IFL believes that for education reform to be broadly effective and 
equitably distributed, the unit of change must be the district. As a result, the programs IFL develops are designed not 
for schools or individuals but rather for entire districts. Disagreements over the direction of SCALE eventually led 
to the withdrawal of IFL from the partnership. Those issues are beyond the scope of this paper (with its focus on 
districts) but are part of the Building a Partnership branch of SCALE research and evaluation. 
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as co-construction—that is, a broad set of collaborative activities (planning, training, product 
design, piloting, and evaluation) with a wide range of district actors (e.g., top management, 
departments of curriculum and instruction, principals, coaches, teachers) (Clune, 2005). 

The SCALE Theory of Action 

Weiss (1998) posited that the theory of change of a program (here referred to as theory of 
action) has two components—implementation theory (i.e., the intended implementation) and 
program theory (i.e., the anticipated behavioral responses of those affected by the 
implementation)—both hypothesized to lead to the achievement of the program’s intended 
outcomes. The SCALE theory of action had all of the elements specified by Weiss—intended 
outcomes, a design for implementation, and anticipated behavioral responses. 

With respect to intended outcomes, SCALE had a clear, overarching goal of high-quality 
instruction for all students. As stated by IFL Director Lauren Resnick (2006) in a draft design 
paper for SCALE: 

The problem that SCALE is addressing is how to take ambitious ideas for mathematics 
and science teaching reform “to scale”—across all grade levels and all groups of students 
in our urban districts. We are not trying to create a few schools that are models of 
successful STEM [science, technology, engineering, and mathematics] teaching and 
learning, but rather are aiming to make effective high-demand teaching and learning the 
rule, rather than an applauded exception, in each SCALE district. It is difficult to 
overestimate the pedagogical and organizational challenges embedded in this goal. 
Helping teachers within a school to implement effective instructional practice is a major 
challenge, and the idea of doing so across a significant number of schools, with the 
diverse and changing student and teacher populations found in major urban districts, is 
daunting. (p. 2) 

Districts pursued this goal through two major reform efforts, rooted in the following two 
SCALE goals:3

1. Goal 1: Improve core instruction. Improve all regular math and science courses through 
district policies governing curriculum, professional development, monitoring of instructional 
quality, and accountability, all aligned with each other and with the overarching goal. 

2. Goal 2: Science immersion for all students. Develop and implement immersion STEM 
learning experiences to ensure that every student experiences the process of engagement in 
an extended (e.g., 4-week) scientific investigation at least once a year. 

The following discussion describes the implementation design for Goal 1 as developed 
early in the partnership. The design for Goal 2 emerged later and contained parallel elements, as 
described subsequently. 

                                                 
3 Goal 3, which dealt with the contributions of faculty in institutions of higher education, facilitated both Goal 1 and 
Goal 2. 
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Professional development of teachers. For professional development, SCALE adopted 
an IFL model that relied on training of coaches and lead teachers who in turn would train 
teachers. Following is a description of the model in the SCALE Year 3 implementation plan: 

IFL/immersion facilitators provide special training in effective facilitation; coaches and 
lead teachers will often be coached “at elbow” as they begin to do the work. “At elbow” 
or shadow coaching is an essential aspect of our strategy for taking SCALE to scale. It 
bypasses the typical “cascade” effect,4 and brings the learning directly to the classroom. 
The philosophy of creating an environment in which instructional coaches and lead 
teachers collaborate is a cornerstone of the theory of action in all four SCALE districts. 
All four districts have outlined their plans for recruiting and training coaches and lead 
teachers. 

Curriculum. The SCALE theory of action specified curriculum guidance that conformed 
to state standards and encouraged academic rigor. In the words of a SCALE planning document 
submitted by IFL: 

Each SCALE district is aiming for instructional programs that accord with our principle 
of Academic Rigor in the Thinking Curriculum. This principle calls for teaching 
programs that include important conceptual content in accord with the state’s standards 
and at the same time engage students in high levels of cognitive engagement with the 
content. We call this Teaching and Learning on the Diagonal. Whatever name we give it, 
commitment to the academic rigor principle calls on each district to examine the content 
of its teaching programs to make clear assessments of the extent to which the content 
being taught is rigorous, important, aligned and demands high levels of cognitive 
functioning. 

One model for curriculum guidance was the designed curriculum (or program) defined by 
Resnick as follows in the draft design paper: 

By a “designed” program, we mean one that has been built to careful specifications, 
usually theory-based, and tested in use. Designed programs are usually crafted to fit into 
the time actually available for instruction. They would typically invite considerably less 
“picking and choosing” by teachers than traditional textbooks. Designed programs may 
use traditional written materials (textbooks, workbooks, etc.) or be computer-based. 

A mandated curriculum simplifies policy alignment. Professional development can be 
organized around a single curriculum rather than trying to serve multiple textbooks and 
supplements. Curriculum depth can be enhanced through the problems, learning activities, and 
assessments embedded in instructional units. Three SCALE districts—DPS, MMSD, and 
PPSD—used NSF-supported reform curricula that qualified as designed (e.g., in mathematics, 
Everyday Mathematics, Investigations, and Connected Mathematics; and in science, the Full 
Option Science System [FOSS]); but more traditional curricula may qualify as designed in the 

                                                 
4 Cascade refers to a train-the-trainer model through which an external agent trains district staff who are responsible 
for professional development sessions. The alternative discussed in the quotation is training of coaches and lead 
teachers who provide and facilitate site-based professional development in schools. 

5 



District-Wide Reform of Mathematics and Science Instruction 

same sense (e.g., Saxon Algebra). In the absence of a single mandated curriculum, rigorous 
curriculum content was to be pursued through other forms of instructional guidance, such as 
instructional guides and student assessments that would influence choice of textbooks, 
supplementary materials, and the selection and emphasis of topics for teaching. 

Monitoring. Monitoring of instructional quality (the enacted curriculum) was intended to 
provide feedback for possible modifications of other strategies, like professional development 
(SCALE, 2003): 

Monitoring systems can be quite formal (for example, periodic assessments of students 
with data going into a central data analysis system) or more informal (for example, 
periodic school visits that include classroom observations and analysis of student work 
products). In either case, their goal is formative and diagnostic at a system level. That is, 
they allow senior administrators (superintendents and chief academic officers; 
supervisors of principals) to gauge how schools are doing; they may also allow principals 
to gauge how teachers or groups of teachers are doing, in their efforts to teach all 
students. They examine achievement, and teaching performance . . . systematically and 
frequently, not with the intent of rewarding or punishing but rather of determining where 
further support or training is needed. (p. 16) 

Various other methods of monitoring instructional quality were actively considered by 
the SCALE leadership and district staff (e.g., the Survey of Enacted Curriculum),5 but as time 
progressed the major efforts gravitated toward quarterly assessments of student achievement. 
Student assessments provide information about the content and quality of instruction to the 
extent that student performance is or is not correlated with opportunity to learn (the enacted 
curriculum). For example, difficulties encountered by students on the assessments provide clues 
about which topics should be strengthened. Limitations of using interim assessments as a vehicle 
for monitoring and improving teaching are discussed in the section on PPSD later in this paper. 

Accountability. SCALE lacked a fully developed theory of action for accountability, 
instead relying on the accountability mechanisms already in place in the districts. The intent was 
to use accountability as a source of leverage for the other elements of the theory of action aimed 
at instructional improvement. In practice, interim assessments were the most influential type of 
accountability, resulting in a merger of monitoring and accountability. 

System management and organizational learning. Initially, the SCALE theory of action 
did not include a system dimension concerned with coordination, management, and 
organizational learning. The IFL theory of action did include this component (see below), and its 
importance within SCALE soon became evident. System management is the invisible hand that 
keeps the separate reform components and organizational actors aligned with ultimate goals. It is 
the mechanism of distributed leadership insuring buy-in and support from all levels of the 
organization (Spillane, Halverson, & Diamond, 2001). And it is the instrument of organizational 
learning at every level, providing information, feedback on consequences, and a process for 
reactive problem solving. Complex reforms like those in SCALE, aided by external partners and 

                                                 
5 http://seconline.wceruw.org/secWebHome.htm
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unfolding as design experiments (problem-oriented research and development), obviously 
require sophisticated guidance. 

In the IFL theory of action, the system management and organizational learning 
component was built on a culture of continuous learning, two-way accountability, and nested 
learning communities: 

Commitment to continued learning on the part of all professionals in the system is a 
central feature of the IFL’s district reform efforts. Schools need to become places of 
learning for teachers as well as for students, and principals have a primary responsibility 
for bringing this about. In these nested learning communities, principals should be 
accountable to teachers in the same way that teachers are accountable to students; that is, 
principals have a responsibility to establish effective learning opportunities for teachers. 
At the same time, just as students must take advantage of the learning opportunities that 
teachers provide if they are to achieve, so teachers must take advantage of the 
professional learning opportunities provided and expected in their schools. Principals and 
senior district administrators should be in a similar relationship of two-way 
accountability for continuous learning and school improvement. (Resnick & Glennan, 
2002, p. 166) 

According to Osthoff (2005), IFL staff typically focused on six areas to support and 
guide district actors in enacting their theory of action for improving teaching and learning (see 
also Resnick & Glennan, 2002): 

1. Deep, visible engagement of the superintendent in instructional improvement; 

2. Development of instructional leadership skills of first-line managers (i.e., principals and 
assistant principals); 

3. Provision of tools to help principals and district staff develop their own and teachers’ 
instructional capabilities; 

4. Focus on core academic skills, typically literacy and mathematics; 

5. On-the-job coaching of principals, district leaders, and teachers; and 

6. Use of school, department, and leadership learning plans to foster nested learning 
communities and two-way accountability. 

Elements of SCALE theory of action in Goal 2 science immersion units. A theory of 
action for Goal 2 science immersion units emerged over time, as best illustrated by the case 
study of science immersion in LAUSD summarized later in the paper. But Goal 2 was influenced 
by Goal 1 and had parallel elements that can be introduced and briefly described here.  
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Early on, the Goal 2 team adopted the IFL principles of learning6 as an overarching goal 
and issued a paper merging the original immersion model with these principles (Schunn, Millar, 
& Lauffer, 2006). Immersion units clearly qualified and functioned as a designed curriculum, 
containing a detailed model of instruction as well as embedded problems and exercises. 
Alignment with district standards (mainly scope and sequence) became a major part of the 
immersion enterprise. Professional development was built around workshops providing inquiry-
based training of facilitators and teachers. System coordination was achieved through an 
innovative version of co-construction and co-implementation among external partners and 
district personnel. 

The Role of the Partnership and District Theories of Action 

Although previously touched upon in this paper, partnership requires its own discussion. 
In the first piece I wrote on the subject (Clune, 2005), I portrayed the SCALE theory of action as 
follows: 

The partnership theory of action has an influence on → 
the district theory of action, embodied in  → 
active district instructional guidance within the SCALE mission, which leads to → 
improvement of schools, instruction, and student learning. 

Under this model, the “programs” that are typically the focus of evaluation under a theory-of-
action approach “operate within and are managed by the districts. The question then becomes 
how to describe the theory of action through which the partnership influences these programs in 
a way that ultimately produces the desired outcomes” (Clune, 2005, p. 2). That influence was 
anticipated to occur through wide-ranging activities of co-construction, described in that first 
paper as follows: 

[C]o-construction activities . . . tend to fall into one of four categories: training, product 
design, joint planning (or review), and co-piloting. . . . [t]he activities are carried out at 
every level of the system, from top management to preparing and coaching teachers. 
(Clune, 2005, p. 5) 

These ideas were formulated after months of intensive discussion and learning about how the 
partnership would work among SCALE implementers and researchers.  

If anything, the 2005 paper may have given excessive weight to partnership influence. 
Evaluation of partnership influence—as documented by the case studies—is vital and was the 
focus of SCALE’s Building a Partnership Team. Partnership in this sense refers to assistance 
provided by SCALE partners to the district. But the policies supported by the partnership were 
executed within the district, mostly through district effort and according to its local theory of 
action. In fact, the SCALE theory of action for district policy was developed as a distillation of 
                                                 
6 According to the IFL (2007), the IFL principles of learning are “condensed theoretical statements summarizing 
decades of learning research” and entail organizing for effort, clear expectations, fair and credible evaluations (of 
student work), recognition of accomplishment, academic rigor in a thinking curriculum, accountable talk (evidence-
based discourse appropriate to a discipline), socializing intelligence (intelligence as learned habits of mind), self-
management of learning, and learning as apprenticeship. 
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policies already in place in one or more districts. From that perspective, the SCALE theory of 
action contemplated external partners supporting district policies in addition to the districts 
making the policies work more effectively in service of the goal of instructional change. And the 
district case studies necessarily looked at the entire policy package, not just the part influenced 
by SCALE (if there was any such distinct part). 

As can be seen, the SCALE theory of action for the partnership was emergent and grew 
along with the equally emergent theory of the Goal 2 immersion projects. The SCALE 
partnership got off to a fast start because of its superb access to district decision makers and was 
sustained by the hard work of university and district staff and their openness to the productive 
working relationships that grew over time. 

Summary of the SCALE Theory of Action for District Change 

Implementing the SCALE theory of action was an ambitious goal. The reforms were 
expected to change district policies in a such a way as to deliver strong support for instruction, 
producing both horizontal and vertical coherence: horizontal coherence across policies and 
vertical coherence through the levels of administration between the district and schools. The 
successful district would have a fully integrated system of distributed leadership and function as 
a learning organization (Resnick & Glennan, 2002, McLaughlin & Talbert, 2002). The challenge 
was unavoidable for districts committed to deep and broad instructional improvement. The trick 
was to find a solution simple and strong enough to do the job. 

The District Case Studies 

The district case studies7 were designed to answer two research questions derived from 
the theory of action: 

1. How well was the SCALE theory of action implemented in each district at the level of policy 
and organization? 

2. Did the policies as implemented have the intended effects on teachers and schools? 

A set of “panoramic” studies, referenced and heavily relied on in the discussion below, 
addressed the first research question. Data for these studies was collected in 2003–05. The 
panoramic studies looked at all policies of instructional guidance (e.g., curriculum, professional 
development, monitoring, accountability) to see where SCALE had an influence and how 
different policies might affect each other, then focused on one or two areas in which SCALE had 
the greatest influence. Addressing the second research question, two in-depth studies looked at 
selected areas in two districts to see how the policies played out in schools and among teachers. 

                                                 
7 Evaluation of SCALE was internal, conducted by the Research and Evaluation Team, and had two major parts in 
addition to the district case studies. Upstream from the case studies, the Building a Partnership Team evaluated the 
partnership. Downstream from the case studies, broad-scale outcomes like student achievement were evaluated by 
the Indicators Team, which also conducted targeted studies of particular interventions. The in-depth district case 
studies overlapped with the targeted studies in evaluating the outcomes of selected interventions, like sixth-grade 
science in LAUSD. 
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These two studies were science immersion in LAUSD and interim assessments in Providence. 
LAUSD implemented science immersion on a broad scale, with major investment from the 
partnership. Providence was selected as the site to study interim assessments not because of the 
extent of SCALE influence on that particular policy, but because of the value of having one in-
depth study focus on mathematics, the timing (implementation during the SCALE grant), and 
important issues uncovered by earlier work on the impact of interim assessments in LAUSD. 

Research methods for the panoramic studies were ethnographic in the sense that 
respondents and other data sources (e.g., documents) were chosen according to how well they 
answered the guiding research questions in the district context. Semistructured interviews started 
with district leaders and continued until the research questions could be answered, using prior 
interviews in part to identify key respondents for later interviews (respondents who played some 
key part in the story) and in part to re-interview respondents about key facts. Fact gathering 
continued until analytic closure was reached. Different clusters of respondents were involved for 
mathematics and science at the middle management level (under common leadership at the top). 
Interviewing began with the departments concerned with curriculum and instruction but 
gradually expanded to reach other departments and layers—for example, those concerned with 
supervision of school principals and the local superintendents (in the two large districts). 
Interviews were coded in a qualitative database, with results analyzed and discussed in multiple 
meetings of the project team. 

Interviews (and focus groups) were an important part of the in-depth studies as well. A 
survey was used in the Providence study of interim assessments. The considerably larger and 
more ambitious in-depth study of science immersion in LAUSD included standardized 
measurements of teacher knowledge, protocols for classroom observation, and district-
administered tests of student achievement. 

The summaries of the case studies offered below focus on the one or two areas of policy 
in which SCALE had the greatest influence and for which the most extensive data was collected 
(as explained above). 

Denver Public Schools: Strong Model, Low Funding, Loose Coupling 

Denver Public Schools was a good example of how to implement the SCALE theory of 
action in a large district. The district’s chief academic officer was the liaison to SCALE, a 
leading fellow of IFL, a prime architect of the IFL-based SCALE theory of action, and the 
architect of the closely parallel DPS theory of action. That configuration of overlapping roles 
(examined in the case study) ended in 2005 when Denver appointed a new superintendent, who 
in turn appointed a new chief academic officer. DPS continued as a SCALE partner under a new 
strategic plan adopted by the district, with SCALE supporting specific math-science initiatives. 
But the original experiment lasted long enough to reveal important strengths and key structural 
problems. 

The case study tracked the Denver experience from the beginning of the SCALE 
partnership to a point in 2005 just before the change in district administration (Clifford & Mast, 
2005). Two related aspects of the reform were examined: (a) an effort described as horizontal 
integration aimed at fostering a shared vision of good instruction across district and regional 
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leadership; and (b) a second effort described as vertical integration (or tightening of governance) 
aimed at extending instructional leadership of the central office to the field level, among teachers 
and schools. Together, this kind of horizontal and vertical integration can be understood as an 
exercise in distributed leadership (getting key actors across the district on the same page about 
quality instruction; Halverson, 2004), as can the SCALE theory of action itself. 

The tools (supportive policies and practices) of horizontal integration included 
professional development of administrators and teacher leaders in the IFL approach, including 
the principles of learning, monthly meetings of a cross-departmental education cabinet, and 
selection of external partners and support based on the principles of learning and the district 
theory of action. 

The tools of vertical integration included creating the office of chief academic officer as 
an assistant superintendent, creating quadrants to bring administration closer to schools, 
reorganizing the central office into subject matter specialties (replacing the elementary/ 
secondary division), adding personnel such as division directors and curriculum coordinators, 
and implementing a curriculum redesign process for selecting, supporting, field-testing, and 
going to scale with new curricula. 

Every aspect of horizontal integration succeeded to some extent. Upper level 
administrators viewed IFL professional development as important in establishing a common 
vision for teaching and learning. Administrators from all levels of the system met and exchanged 
views in weekly meetings of the education cabinet. The common vision of teaching and learning 
and the authority of the chief academic officer led to an educationally coherent strategy for 
acquiring resources and joining partnerships. The chief academic officer told the SCALE 
partnership that the district used “laser beam” criteria for screening external resources and 
evaluating their conformity with the district program. SCALE itself was accepted because of its 
integration with IFL and its ability to offer valuable financial support for new math and science 
initiatives (mostly for professional development). 

Vertical integration also succeeded in several ways. Six new curriculum packages were 
selected under the curriculum redesign process (most before SCALE): Everyday Mathematics 
(elementary level), Connected Mathematics (middle level), Cognitive Tutor Algebra (secondary 
level), Discovering Geometry: An Investigative Approach (secondary level), BSCS Biology: A 
Human Approach (secondary level), and BSCS Science Tracks (fifth-grade science). During the 
SCALE period, the district was engaged in city-wide implementation of Connected Mathematics, 
which got as far as offering extensive professional development for teachers, online best practice 
guides, three programs for teacher leaders and specialists following the cascade (train-the-
trainer) model, and programs for central office administrators. Field-test teachers met with 
central office staff weekly to address weak points in the curriculum, professional development 
needs, and supplementary material. The chief academic officer believed that professional 
development was the key element of long-run support from the central office to the schools, and 
central office administrators said that involving teacher leaders and teachers in all steps of 
redesign helped build ownership and support of the resultant designs, while providing 
professional learning experiences. 
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Although horizontal and vertical integration had some success, the data also showed 
powerful constraints on both efforts. Regarding horizontal integration, although curriculum and 
instruction (C&I) middle managers attended cabinet meetings with managers of other 
departments, “loose coupling”—with its typical pattern of limited communication and 
coordination—prevailed outside the meetings. C&I staff were schooled in the IFL principles of 
learning because they had been personally trained in them, but managers from other departments 
were not. School principals attended the cabinet meetings where C&I-sponsored professional 
development was discussed, and C&I managers were aware of the separate program in the 
district for professional development of school principals, but the two kinds of professional 
development were not coordinated in spite of the potentially important role of school principals 
as instructional leaders. 

Vertical integration had its own set of constraints, of which limited coaching resources 
was the most powerful. Literacy had 135 full-time coaches for 731 K–12 teachers (a 1:7 ratio). 
Math had 30 part-time coaches who traveled from school to school serving 402 teachers (a 1:14 
ratio, with limited hours available). Science had no coaches. Literacy coaches were trained in the 
IFL coaching method. Math coaches received less systematic training, had limited time to spend 
with each teacher, and at the school level sometimes were pressed to provide materials and basic 
support. In science, lacking both coaches and quadrant specialists, C&I administrators recruited 
and trained teacher leaders who had full-time teaching loads. Vertical integration was also 
constrained by the lack of line authority of C&I over quadrant math curriculum specialists (who 
served as math coaches). C&I worked around the problem by hosting a weekly math reading 
group. Lacking quadrant specialists, the science division worked with teachers through 
curriculum adoption and redesign committees. 

In conclusion, mathematics and science reform in DPS was intelligently designed and 
partially executed according to the IFL/SCALE theory of action expressed in DPS as horizontal 
and vertical alignment. The curriculum redesign process did succeed in structuring professional 
development of teachers around textbooks selected to fit a unified and deeply grounded vision of 
learning animating the central office. But horizontal integration was limited by loose coupling 
and insulation of departments from each other, especially the separation of teaching and learning 
from the supervision of school principals, which left school management outside the circle of 
distributed instructional leadership. Vertical integration suffered from limited resources for 
coaching of teachers. To a significant extent, the C&I department in the central office did not 
succeed in extending its influence across departments or pushing the instructional vision out to 
schools, despite the favorable influence of the chief academic officer. 

Madison Metropolitan School District: Pushing Science Standards out to Schools, Partial 
Alignment with District-Wide Policies 

MMSD was one of the two midsized districts in SCALE (the other was PPSD) and the 
only district that was not a member of IFL when it joined the partnership. But the district’s pre-
SCALE reform efforts were consistent with the SCALE theory of action and became better 
aligned over time, relying strongly on partnership resources. MMSD did join IFL as an affiliate 
for one year early in the partnership, and IFL left a distinct imprint, for example, in the 
incorporation of the principles of learning in various aspects of instructional guidance and 
professional development. In many ways, UW-Madison played the role of IFL for MMSD, and 
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the historically strong relationship of the university with the district in mathematics and science 
became stronger and more coherent in ways congruent with the SCALE theory of action (Hora & 
Millar, 2007). 

The major initiatives designed to improve math and science instructional guidance were 
undertaken within the MMSD Department of Teaching and Learning (T&L), which had 
responsibility for the main elements of the SCALE theory of action: standards, curriculum, and 
instructional practices; professional development of teachers; monitoring; and assessment. The 
district staff supported a shift to inquiry-based curricula at all levels because they believed that 
these curricula provided teachers with materials and pedagogical approaches that were both 
rigorous and responsive to the needs of all students. Curricular coherence was tightened through 
implementation of a standards-based student reporting system at the elementary level and a 
proposed extension of the system to the middle school level.  

Elementary and middle school science was a good example of increased curricular 
coherence. SCALE was involved with a series of efforts to upgrade the quality of the FOSS 
science curriculum that the district had adopted in the late 1990s. These efforts included fielding 
a survey of teachers’ instructional practice, analyzing state student achievement data, conducting 
a survey of the enacted curriculum, and revising the scope-and-sequence document. The scope-
and-sequence document was used to align and coordinate the major dimensions of instructional 
guidance specified in the SCALE theory of action (e.g., the “big ideas” to be emphasized in the 
curriculum and developed across grade levels; professional development offered by instructional 
resource teachers; the standards-based report cards and grading guides). 

District-level content specialists in math and science were increasingly using professional 
development models that were ongoing, collaborative, on-site, and embedded in the daily work 
of teachers. Instructional resource teachers conducted professional development sessions and 
worked on-site with grade-level teams, individual teachers, learning coordinators, and school 
principals, playing the same role as coaches in the IFL model and using some of the IFL 
approach. Early in SCALE, some instructional resource teachers attended IFL sessions on the 
principles of learning, became enthusiastic about the principles, and incorporated them in their 
own work (for example, the principle of organizing for effort). 

The partnership played a multifaceted role in these activities that is only partially 
summarized here. MMSD used SCALE monies to fund the salaries of two instructional resource 
teachers. A middle school math instructional resource teacher doubled the capacity of the district 
to provide professional development to middle school teachers using Connected Mathematics. A 
secondary science instructional resource teacher doubled the capacity (from one to two) of the 
science staff across all grades. SCALE partners from UW-Madison participated actively in the 
district’s K–8 Science Scope and Sequence Review Committee. SCALE Research and 
Evaluation Team members facilitated discussions of data from the state assessment, the science 
survey, and promising professional development practices. SCALE staff from the UW-Madison 
Center for Biology Education provided valuable insights into science inquiry and ongoing 
professional development efforts with teachers and schools. And the SCALE Immersion Design 
Team provided MMSD science staff and teachers with ongoing assistance in the development of 
immersion units in the district.  
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The biggest challenge for the SCALE theory of action was a lack of obvious coherence 
and coupling between the instructional initiatives just described and a series of ambitious, equity-
oriented district-wide initiatives that transpired at the same time. Regarding the latter, work 
continued on a set of three student performance policies adopted by the board of education in the 
late 1990s (all students proficient in reading by third grade; algebra and geometry completed by 
the 9th and 10th grades, respectively; and 94% attendance throughout the district). The district 
also adopted an education framework built around engagement, learning, and relationships, 
viewed through the lens of race, and incorporating a school-based team model for bringing 
professional learning communities to scale in all schools. The district launched a district-wide 
site-based system for differentiated instruction based on an assessment of student needs and 
corresponding triage of learning options. There was also a relatively new school improvement 
planning process commencing with a year of needs assessment followed by 4 years of 
implementation. Schools were asked to orient their goals to the board of education priorities and 
the district’s educational framework. None of these initiatives was managed by T&L.  

Opportunities for coordination of instructional guidance managed by T&L with these 
initiatives did exist and were utilized to an extent not fully investigated by the case study. One 
venue for collaboration was the superintendent’s management team. The instructional council, a 
subgroup of the management team, focused on teaching and learning. Professional development 
for school principals was managed by the assistant superintendents and focused on high-quality 
teaching and learning, as well as the district-wide initiatives and other common needs. School 
improvement plans might focus on mathematics and science instruction and involve cooperation 
with T&L, but only if a school’s needs assessment identified those areas as priorities. Some 
cross-departmental integration and collaboration did occur. IFL’s principles of learning were 
selectively incorporated into the educational framework and its implementation. Contact between 
T&L and school principals was sometimes active, as in this example:  

One elementary [instructional resource teacher] has been running a regular meeting for 
the six principals in the schools with which she works. The discussions with principals 
focus on such issues as how math education is changing, the development of students’ 
math content knowledge, assessment of student understanding, and the kinds of support 
teachers need to collaborate around math instruction. (Scholl, 2005, Elementary Math 
section) 

But in the absence of explicit and planned connections, one can also see the difference between 
MMSD and a fully integrated IFL district like PPSD (discussed next), where school principals 
received extensive professional development from IFL. The MMSD case study concluded: 

While SCALE resources and influence have been leveraged largely within the Teaching 
and Learning Department and “close to the ground,” their impact could be significantly 
heightened by the changes underway at the system level. Thus far, it is unclear whether 
the system-wide changes and the changes within math and science instructional guidance 
will come together to create a fully-aligned and coherent approach that is visible from the 
top-level district administration through to the classroom level. (Scholl, 2005, 
Interrelation Between System-wide Change and Change in Math/Science Instructional 
Guidance section, last ¶) 
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Providence Public Schools: Limited Success with Interim Assessments 

Prior to joining SCALE, PPSD had become something of a model IFL district. Central 
office staff and school principals received IFL training. Coaches trained by IFL were placed in 
every elementary and middle school. School principals were trained and conducted “learning 
walks,” using the IFL method of visiting teachers’ classes, giving feedback, and providing 
support. Coaches were trained in content-focused coaching (elementary schools) and disciplinary 
literacy (middle and high schools), both conforming to the IFL principles of learning. PPSD was 
also in the midst of rolling out and implementing a series of inquiry-based courses, including 
Investigations (elementary school math), Connected Mathematics (middle), FOSS (middle 
school science), and Physics First (high school). For all of these reasons, the district was 
generally a good fit with SCALE and its theory of action. 

In the early days of the SCALE partnership, IFL and other SCALE partners worked 
cooperatively on a range of projects (White, 2005). At the top leadership level, a full-day 
meeting was held in November 2004, at which Lauren Resnick and the PPSD management team 
discussed ongoing efforts to implement a rigorous curriculum in mathematics and science. With 
SCALE funding, IFL coached PPSD staff in the design and implementation of nine after-school 
professional development sessions in mathematics for middle and high school teachers. IFL 
worked with mathematics coaches on teachers’ ability to select tasks with a high level of 
cognitive demand, after which the team visited teachers’ classrooms, looking at instructional 
quality and feedback on students’ work. Major partnership assistance focused on implementation 
of FOSS, which the district had put on the fast track for development of the science curriculum. 
PPSD teachers and administrators attended a FOSS workshop in Madison. The district used 
SCALE funds to appoint a full-time consultant on science curriculum development and 
contracted for FOSS training and science literacy professional development with the East Bay 
Educational Collaborative. 

Two major constraints on the SCALE theory of action were turnover in district personnel 
and policy incoherence produced by different models of professional development and testing. 
As for turnover, during the SCALE grant, the district had three superintendents and one interim 
superintendent; numerous shifts in central office personnel, with several positions left vacant for 
months at a time; and rapid turnover among school principals (who had been trained by IFL). 
Fortunately for SCALE, a core of district administrators strongly supportive of the SCALE 
vision stayed in place during the partnership period. But the turnover took its toll. 

A good example of the policy dissonance produced by having a variety of providers of 
professional development was the Math Matters program for elementary and middle school 
mathematics teachers, a standards-based professional development program created by WestEd 
with the support of NSF and the California Department of Education. Tom Lester, a nationally 
known mathematics trainer from WestEd, provided training for coaches through the Teacher 
Leadership Academy Program. The size of the Math Matters program was substantial. For 
example, by the 2004–05 school year, PPSD had employed 27 mathematics coaches 
(approximately one at each elementary school) applying Math Matters to the mathematics 
Investigations curriculum. District and school staff did succeed to some extent in reconciling 
different approaches to professional development—for example, by infusing Math Matters with 
the principles of learning. But respondents still identified a disconnect between Math Matters and 
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the IFL initiative—for example, in the greater emphasis in Math Matters on skills and discrete 
problem solving. 

The coexistence of the IFL program and PPSD’s major push to implement interim 
assessments of student achievement provides another example of policy incoherence in the 
district. We decided to conduct an in-depth study of the implementation of these assessments 
(Clune & White, 2008) because of questions about policy alignment raised by a prior study of 
interim assessments in the Los Angeles district (discussed in the section on LAUSD). PPSD 
initiated the program during the 2004–05 school year and terminated it in the fall of 2007. 

The district initially rolled out the interim assessments in Grades 2–8 in English language 
arts and mathematics. Teachers on the committee and teacher coaches reviewed the results to 
identify gaps. As a result of the committee’s work, approximately 2,000 test items were 
compiled in an item bank maintained by the district assessment office. Each grade-level interim 
assessment was composed of 21 questions—20 multiple-choice and one open-ended. The items 
were keyed to grade-level expectations, with each expectation covered in at least one test item. 
In mathematics, the open-ended question could be a multi-step problem with three or four parts 
that required students to give the correct answer and show their work. Results on the multiple-
choice items were reported by the district, while teachers scored the open-ended question for 
their own students using a rubric. 

District officials articulated three goals for the interim assessments: (a) completing what 
the district referred to as a “great alignment” of the PPSD scope and sequence, grade-level 
expectations (or for high schools, grade span expectations), curriculum, and assessments; (b) 
providing practice and preparation for the new state assessment, the New England Common 
Assessment Program (NECAP); and (c) providing data for teachers on the instructional needs of 
students, present and future. The case study surveys of teachers and administrators at both 
district and school levels revealed that the district met its three goals at least to some extent. 
Teachers aligned instruction with the assessments (e.g., filling in gaps in coverage), believed that 
students were better prepared for the state test, and used assessment data to meet the instructional 
needs of current students. School support and leadership were viewed as essential to best 
practice. Site-based professional development, such as planning time and assistance from 
coaches, was mentioned frequently as an important venue for discussing the assessments, 
especially in elementary schools. Our earlier panoramic study of the district had shown that 
practices of site-based professional development had been built up during prior waves of reform 
(White, 2005). For example, “daily twos” and “head problems”—short exercises that were the 
most commonly mentioned way of reviewing the assessments with current students—were 
established by the Math Matters program of professional development. 

At the same time, it was unclear whether the interim assessments would be capable of 
producing the major gains in student achievement attributed to formative classroom assessment 
(Black & William, 1998; Stiggins, 2002; Brookhart, 2005). Effective formative classroom 
assessment normally depends on deep professional development for teachers and schools in the 
skills of using student work to orient instruction and motivate students. Although the case study 
showed that some teachers were reviewing the assessments with current students, the practice 
was limited. Teachers still expressed problems with integrating results received 2 weeks after 
assessment; many of the instructional changes consisted of adjusting content coverage for 
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subsequent years rather than working with current students; district professional development 
seemed directed at interpreting data rather than improving instruction, and teachers expressed the 
need for more professional development; and school support seemed highly variable—not part of 
the design or implementation of the interim assessments project—and subject to erosion from 
budget cuts (affecting, for example, the number of coaches). 

It is doubtful that that the interim assessments were fully consistent with the SCALE 
theory of action. The IFL model stressed professional development of coaches and teachers and 
deep learning of the subject matter rather than alignment of the enacted curriculum with detailed 
grade-level guides and items on a standardized assessment. Moreover, professional development 
oriented to classroom instruction was the weakest part of the interim assessments. The two 
models running in parallel were not necessarily completely inconsistent, but they clearly were 
not designed to operate as a coherent package. They are best understood as examples of 
fragmented rather than coherent reform (Cohen, 1982, Cohen & Spillane, 1992; Spillane, 1998). 

Los Angeles Unified School District: The Math Planning Group and Science Immersion Units 

LAUSD—with its enrollment of some 750,000 students and its 35,000 teachers and 600 
math coaches—was the giant of the SCALE partners. If the four partner districts were thought of 
as Russian dolls, Denver would fit inside one of the 11 local districts of LAUSD, while Madison 
and Providence would each fit in one of the four quadrants of the Denver district. The great size 
of LAUSD, its complexity, and the extra layers between its central office and schools posed a 
super-sized challenge for the SCALE goals of horizontal and vertical alignment (Osthoff, 2006). 
At the same time, the sophistication of the central office staff, together with the goal-oriented 
approach of then Superintendent Roy Romer, allowed for a high degree of innovation and 
follow-through. 

LAUSD was a member of IFL when it joined the SCALE partnership, and IFL Director 
Lauren Resnick had a collaborative relationship with Superintendent Romer. SCALE became 
active in all areas of its theory of action. For example, SCALE had significant involvement in the 
efforts of the LAUSD Math Planning Group (MPG) to upgrade instruction in mathematics 
(Osthoff, 2006). The MPG consisted of administrators and mathematics instructional support 
staff from the central office and local districts charged with implementing instructional guidance 
policies. One modification considered by the group was the addition of model lessons that would 
guide teachers on how to set up, explore, share, discuss, and analyze challenging everyday 
problems. Model lessons were to be disseminated and supported through a new strategy for 
expedited teacher training concentrating initially on helping a small group of coaches gain 
proficiency with the lessons. These coaches would in turn work with teachers at their schools in 
groups and in individual classrooms to implement the model lessons. 

The MPG also looked at newly implemented periodic assessments. The assessment 
scores were very low, especially at the Algebra I level, motivating the MPG to look for ways of 
improving district support for teaching and learning of standards-based content of the kind 
emphasized on district and state assessments. As part of the MPG, the SCALE Research and 
Evaluation Team, in cooperation with the LAUSD Program Evaluation and Research Branch, 
analyzed data from focus groups to determine how teachers viewed the interim assessments and 
other elements of instructional guidance (Osthoff & Cantrell, 2004). The study, which clearly 
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influenced district leaders, found that many teachers thought that the curriculum had become 
overcrowded. Most saw textbooks as the primary source of instructional guidance and therefore 
experienced other guidance (like the assessments) as calling for instruction on top of what was 
covered in the textbook. Periodic assessments were seen as asking teachers to provide extensive 
remedial instruction to students, requiring them to suspend instruction on regular course content 
to address gaps in requisite student knowledge. Teachers also felt burdened by instructional 
guides that recommended significant use of supplementary materials. Model lessons were seen 
as nice ideas that could not possibly be squeezed into an already overcrowded curriculum. Thus, 
district leaders learned that, in this case, what seemed coherent to district managers did not seem 
so to teachers.8

Science immersion units were a strong and sustained intervention of the SCALE 
partnership in LAUSD. At the heart of immersion unit design is a commitment to engaging 
students in a full cycle of inquiry (e.g., typically spanning a week or more of science 
instructional time) into real-life phenomena (e.g., organic decomposition and photosynthesis; 
electric circuits and magnets). The inquiry approach encourages students to acquire factual 
knowledge and facility with procedural knowledge (e.g., controlled experimentation, scientific 
observation) in the context of exploring relationships among important phenomena. This stands 
in contrast to traditional science instruction, which often treats memorization and procedural 
knowledge as ends in themselves, paying little attention to conceptual understanding or 
application of knowledge to real-life scientific questions. 

During the SCALE partnership, five immersion units were developed and implemented: 
Rot It Right (transfer and cycling of matter and energy during decomposition; Grade 4), Weather 
(Grade 5), Plate Tectonics (Grade 6), Variation and Natural Selection (Grade 7), and Density 
and Buoyancy (Grade 8). Implementation of the immersion units was an evolving process. Early 
on, the partnership adopted a statement melding principles of scientific immersion and the IFL 
principles of learning (Schunn et al., 2006). From the outset, the UW-Madison immersion team 
worked with science experts at the level of LAUSD middle management who were close to the 
point of delivery. The work was enabled by the superintendent, who gave science a high priority; 
the leadership of top central office managers; and a preexisting culture favoring science inquiry 
among district middle managers. Early in the implementation period, the UW team assisted with 
the incorporation of immersion into district instructional guides and professional development 
for teachers. Complete curriculum units were developed and supported by parallel professional 
development, through the process of co-construction and co-implementation. By the third year, 
explicit models were designed for curriculum development, professional development, and 
facilitation of professional development. All of this was immensely fortified both in planning and 
implementation by a large U.S. Department of Education grant awarded to SCALE partner 
California State University, Dominguez Hills (CSUDH). Through this grant, CSUDH and the 
other California state universities in the SCALE partnership provided professional development 
for teachers who would implement the immersion units, thereby operating as a local delivery 
platform for science immersion in LAUSD. 

                                                 
8 Considerable work was subsequently done by IFL and LAUSD—without SCALE involvement—on model lessons 
and related issues. This work is not reflected in the SCALE district case studies or reported in this paper. 
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A substantial in-depth case study was undertaken of the Grade 6 unit on plate tectonics 
(Osthoff et al., 2007). Multiple instruments were used to measure the quality of classroom 
instruction and student learning. The study is still in progress, but initial findings indicate that (a) 
teacher content knowledge was improved through professional development; (b) fidelity of 
implementation was excellent, with most teachers attempting to teach lessons in order and in 
their entirety (though the typical teacher was able to complete only about half the unit in the time 
allotted); (c) student engagement in immersion classrooms was high; and (d) the instruction of 
immersion teachers shifted toward higher levels of cognitive demand (such as conceptual 
understanding). No positive effects on student achievement (as measured by periodic 
assessments) were observed, due in part to the difficulty teachers had completing the immersion 
units when teaching them for the first time. Implementation challenges were observed in three 
areas: (a) pacing (covering the entire unit), (b) aspects of instructional quality, such as skill with 
open-ended questions and use of rubrics for scoring student work, and (c) capacity building, 
especially involvement of school principals and other administrators. 

Two limitations were professional development and alignment with the periodic 
assessments. Professional development moved closer to the school in that it was offered for the 
district science specialists who then provided it to teachers at a centralized location. But 
professional development reached only a minority of science teachers overall—rarely all 
teachers in a given school—and it was not available at the school level. In other words, LAUSD 
did not find a way to push the professional development all the way down to the school for more 
than a few teachers per school in a subset of schools. Regarding alignment, the immersion unit 
placed far greater emphasis on some cognitive demand categories (communicate understanding, 
analyze, make connections) than the periodic assessments, which focused heavily on 
memorization and procedural knowledge (with some attention to communicate understanding). 
Consequently, the more successful teachers were in implementing the immersion units with 
fidelity, the more the alignment of the units with the periodic assessments suffered. 

In summary, the sixth-grade science immersion units were implemented with a 
considerable degree of coherence across the curriculum and professional development. 
Monitoring and accountability were provided externally through the SCALE in-depth case study 
and internally through the interim assessments and efforts of district staff. Two limitations were 
the absence of professional development at the school level and lack of alignment with the 
interim assessments.  

Conclusion 

The SCALE theory of action was successful in many ways. Excellent access to top 
management allowed the partnership to assist with multiple dimensions of instructional 
guidance. Major reforms unfolded with partnership assistance in every district: curriculum 
redesign and professional development in DPS, new science standards and site-based 
professional development in MMSD, professional development of math coaches in PPSD, and 
model lessons and science immersion in LAUSD. Horizontal and vertical alignment was a 
central focus, each reform containing multiple elements of instructional guidance coordinated 
with each other and a strong focus on support for schools and teachers. Sustainability can be 
difficult to recognize so close to the events (Century & Levy, 2002), but the district reforms 
assisted by the partnership had many of the elements of a sustainable impact: a unifying vision of 
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instruction, seemingly durable changes in district policy and organization, and leadership, as well 
as apparently secure institutionalization of curricula, professional development, monitoring, and 
accountability. 

The biggest obstacles were turnover in district leadership, loose coupling of the multiple 
elements of system-wide reform, insufficient budget for adequate school site support (e.g., 
coaches), and lack of horizontal and vertical alignment. Horizontal alignment was never 
complete due to parallel systems of leadership within districts, professional development, and 
assessments. Vertical alignment also was constrained by loosely coupled parallel systems of 
school improvement and school principal training, insufficient numbers and training of coaches, 
and the complexity of integrating multiple streams of instructional guidance for teachers. In 
many ways, the obstacles were the familiar problems of fragmentation and complexity found in 
other studies of systemic reform (Cohen, 1982; Cohen & Spillane, 1992). In the obstacles, one 
can also see a hole in the SCALE theory of action noticed early in the partnership by Halverson 
(2004): the absence of a clearly articulated link between policy at the top and schools. 

One can also see progress in the theory of action over time in lessons learned. From the 
NSF point of view, organizational learning through experimentation is a main goal of the math 
and science partnerships, which are aimed more at discovery or exploration than implementation 
through “exploitation” of an existing best practice (Axelrod & Cohen, 2000). From the 
perspective of horizontal and vertical integration, science immersion represented the most 
coherence, with tight packaging of a detailed curriculum, professional development for teacher 
trainers, and professional training for teachers quite close to the school level. Late in the 
partnership, SCALE assisted with implementation of a similar package in LAUSD, Agile Mind 
Biology (Charles A. Dana Center, 2008). Agile Mind (which was not the subject of a case study) 
is a package of highly articulated classroom lessons and formative assessments supported 
through initial face-to-face training and daily lesson-by-lesson online professional development 
of teachers. Students also have access to the system online. Usage and sophistication of 
instruction are monitored at Agile Mind headquarters, with feedback provided to sites. 
Affordability is insured by strict cost controls on fees and dial-up computer access for teachers 
and students. Fundamentally, these interventions move instructional support much closer to the 
school and classroom, thereby gaining both power and coherence at the point of delivery. 
Instructional systems adopted with a high level of buy-in at the school level, as required by Agile 
Mind, seem more likely to survive changes in top leadership. 

The idea of a coherent package of instructional guidance delivered directly to schools can 
be seen in a broad class of interventions—for example, replacement units in mathematics 
implemented in California (Cohen & Hill, 2000) and RtI (response-to-intervention or response-
to-instruction) models designed especially for differentiated instruction (Foorman, Kalinowski, 
& Sexton, 2007). A familiar example is Robert Slavin’s highly successful intervention Success 
for All (Borman et al., 2007). Success for All is a whole-school program aimed at the acquisition 
of basic reading skills by all children; the program has been implemented in more than 1,200 
mostly high-poverty Title I schools in 46 states. An excellent example of “exploitation” of a best 
practice, Success for All is purchased as a comprehensive package, including materials, training, 
ongoing professional development, benchmark assessments, and a plan for organizing resources. 
Students in Success for All schools spend most of their day in traditional age-grouped classes, 
but are regrouped across grades for reading lessons targeted to specific performance levels. 
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Teachers assess each student’s reading performance at 8-week intervals and make regrouping 
changes based on the results. Most students who need additional help receive one-to-one tutoring 
to get them back on track. Cooperative learning is used to build academic skills. Each Success 
for All school has a full-time program facilitator who oversees the daily operation of the 
program, provides assistance when needed, and coordinates the various components. Like Agile 
Mind, Success for All has been designed to operate affordably within existing school budgets 

All the elements of the SCALE theory of action are present in Success for All at the 
school level: the goals of high-quality instruction for all students leading to high student 
achievement, expertise and support provided by an external partner, a specified curriculum, site-
based professional development, monitoring and adaptation of instruction, organizational 
restructuring, and managerial training. The essential point here is the underlying principle rather 
than the particulars of specific programs—namely, that the challenges to horizontal and vertical 
coherence uncovered in the SCALE district case studies are best met by providing a complete 
package of instructional guidance fashioned for coherent operation at the point of delivery, rather 
than by expecting elements or pieces of instructional guidance created at the district level to 
come together on their way to schools. The grand challenge raised by the SCALE district case 
studies is whether such school models can be successfully replicated across entire districts 
through some combination of central and school management. Answers to those questions will 
require an extension of the organizational learning begun in SCALE. According to Peter Senge’s 
1990 book on systemic thinking in business settings, The Fifth Discipline, the most powerful 
organizational learning occurs through the leverage achieved by replacing a negative dynamic 
(such as vertical and horizontal incoherence) with a positive one (such as a combination of 
district and school-based models). Through such organizational learning, obstacles and 
opportunities become better understood, improved practices are designed and adopted, and 
problems become more tractable (Resnick, Besterfield-Sacre, Mehalik, Sherer, & Halverson, 
2007; Halverson, 2006). 
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