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NOTES ON DESIGNING A SUPPORTIVE CONTEXT FOR TEACHING FOR UNDERSTANDING: COMMENTS ON COBB AND SMITH
Adam Gamoran, University of Wisconsin-Madison

This comment commends Cobb and Smith for their focus on scaling up, for their attention to context in seeking to understand the scaling up process, and for their blending of perspectives from mathematics teaching and learning and organizational sociology and educational policy.  It further offers three suggestions to improve the paper.  First, greater attention should be placed on the procurement and allocation of resources than on structural redesign.  Second, the contingent nature of organizational effects deserves greater attention.  Third, a distinction should be drawn between establishing and sustaining a supportive organizational context.

Today’s paper by Paul Cobb and Thomas Smith on designing district and school environments offers much to admire, and I am glad to have the opportunity to respond to it.  Let me start by identifying its strengths.  I applaud the focus on scaling up reform, which is essential if we are to address the challenge of change all across our national systems.  I appreciate the authors’ recognition that moving to scale means understanding the organizational context in which teaching and learning occurs.  I am further delighted to witness the fruitful collaboration of a specialist in mathematics education with an expert in sociology and education policy, which seems to offer the right blend of expertise to tackle this complex problem.  Cobb and Smith’s approach, moreover, shows much promise.  It is grounded in deep understanding of mathematics teaching and learning, shows commitment to large-scale impact, places much-needed emphasis on teacher professional learning, and is usefully intertwined with the work of a leader in district-driven instructional reform, the University of Pittsburgh’s Institute for Learning (IFL).


 While I commend the undertaking, I believe the approach could be improved if the authors made adjustments in a few of the elements.  I will make three main points about the framework that will, I hope, contribute to the success of the study that is currently under way.  First, I will urge the authors to focus less on structure and more on resources as the keys to supporting teachers’ efforts to improve their practice.  Second, I will try to convince the authors that what matters about school and district organization in providing a context for teaching and learning is its contingent nature.  Third, I will argue for a distinction between establishing and sustaining a supportive organizational context for the improvement of mathematics teaching and learning.

The Limits of Structure and the Possibilities of Resources

Cobb and Smith recognize that responsive resources and supportive structures are both important for creating a context in which instructional improvement can occur, but they give most weight to designing structures.  I would shift the balance to attend more to the procurement and allocation of resources as the priority strategy, and less to structural shifts.  This stance is based on research that demonstrates the ineffectiveness of changing district and school structure as a means to bring about change in the classroom.

During the 1990s, “school restructuring” was viewed as a promising strategy to elevate the quality of teaching and learning in U.S. schools.  As an investigator in the federally funded Center for the Organization and Restructuring of Schools (CORS), I among many others had the opportunity to examine how variation in school structure might influence instruction and achievement.  The central idea of this line of research was that school structures could serve as “levers” to bring about change in the classroom.  Press the right lever, and classroom change would occur.  I already had an inkling that this strategy might be problematic, because of my earlier research on school effects (Gamoran, 1987).  At that time I had the notion that prior studies showing weak relations between school conditions and student learning were misguided because they failed to examine the aspects of schooling that mattered for learning, such as what went on in classrooms (e.g., Coleman et al., 1966).  My study was designed to trace school conditions into the classroom; specifically, to uncover relations between school composition (the student population of a school), school structure (the size of the school’s academic track, and its course offerings), students’ experiences of instruction (their own track locations and the courses they took), and student achievement.  To my surprise and disappointment, the results revealed little relation between the compositional and structural features of schools, on the one hand, and the experiences and outcomes of schooling on the other (Gamoran, 1987).  Instead, the study showed that students’ experiences in school mattered greatly for their achievement, but the structures in which those experiences occurred were only loosely related to their experiences and outcomes.


Studies of school restructuring of the 1990s emerged with similar findings, as revealed particularly in two major books on the topic.  Newmann and Associates’ (1996) work was based on examination of 24 highly restructured schools, where restructuring reflected such elements as block scheduling, team teaching, detracking, new roles for teachers, use of small groups, school-site budgetary control, use of school choice, coordination of school services with community agencies, and so on.  The authors failed to find systematic relations between restructuring and authentic instruction, that is, instruction involving student construction of meaning through disciplined inquiry towards products that have relevance beyond school.  However, they reported that restructuring could be effective when combined with a strong focus on the intellectual quality of student work, and in the context of a professional community of teachers.


Similarly, Elmore, Peterson, and McCarthey (1996) reported that school restructuring generally did not change what teachers did in classrooms.  Rather, classroom change reflected teacher learning, particularly when teacher learning occurred in a professional community.  As Peterson, McCarthey, and Elmore (1996, p. 149) explained,
Changing practice is primarily a problem of [teacher] learning, not a problem of organization….School structures can provide opportunities for the learning of new teaching practices and new strategies for student learning, but structures, by themselves, do not cause learning to occur….School structure follows from good practice not vice versa.

Whereas structure does not change instruction, teacher learning does.  This perspective places teacher professional development, as a strategy to promote teacher learning, at the center of reform (Gamoran, Secada, & Marrett, 2000; Gamoran et al., 2003), exactly as understood by Cobb and Smith.  However, it suggests that the key to supporting improved teaching is not so much structural modification as it is providing resources for professional development, in two ways: first, to facilitate professional development, that is, to ensure it occurs in a sustained, high-quality manner; and to support teachers’ efforts to take what they learn in professional development and apply it in their classrooms.


What sorts of resources support professional development and teaching for understanding in mathematics?  According to Gamoran et al. (2003), three types of resources are needed:

· Material resources: time, material, and other goods and services that can be purchased.  Material resources are exchangeable, and they can be used to generate new resources such as written explanations, drawings and models, and so on.

· Human resources: knowledge, skills, and dispositions of educators, including content knowledge in the subject matter of instruction.  Human resources can be exchanged among groups through overlapping membership.  For example, when a teacher participates in a professional development collaboration and belongs to grade-level group of colleagues in her school, the knowledge and skills s/he obtains in one group can be passed to the other (in both directions).

· Social resources: relations of trust and shared expectations within a group of educators upon which they can draw to support changes in their teaching.  A professional community of educators, with shared purpose, collective focus on student learning, collaboration, and reflective conversations about teaching and learning, is rich in social resources.  Social resources cannot be exchanged but must be constituted anew within each group.  
Although they do not identify these categories of resources, Cobb and Smith implicitly adopt them when the topic of resources is discussed.  In their view, key resources include time (a material resource), access to expert colleagues (a human resource), and shared instructional discourse (a social resource).  Note also that while professional development has a cost in material resources, if it is collaborative, sustained, and focused on student reasoning it may be expected to generate new human and social resources, the latter particularly when the professional development group overlaps with a group inside the school, e.g. a department at the secondary level or grade-level colleagues at the elementary level.

The focus on professional development and on teacher learning thus necessitates a focus on resources, and in my judgment these resources are more salient for teacher change than structures, such as team teaching, block scheduling, detracking, and so on.  However, I do not mean to dismiss structure entirely, and I recognize that structural changes can facilitate the processes that contribute to teacher learning.  For example, the cost in material resources to give each teacher a free period would be the same regardless of how the periods are arranged in the school day, but the benefits of a free period will be greatly magnified if departmental or grade-level colleagues have their free period together.
The Contingent Effects of Organizational Resources

A reader familiar with the research on school effects may well raise an objection at this point.  How can we be focusing on resources when an earlier literature – in fact, a literature to which the school restructuring studies were, in part, a reaction – dismissed resources as a potent school-level condition in influencing student achievement (e.g., Coleman et al., 1966; Hanushek, 1994).  There are two responses to this objection.  First, the early school effects literature examined only material resources, and there is newer evidence that supports the salience of human and social resources (e.g., Bryk & Schneider, 2004; Harris & Sass, 2007).   Second, current conceptions focus on resources not as “levers” to change practice, but as contingent conditions that interact with professional development to provide opportunities for teacher change and greater student learning.

In response to earlier research showing that effects of school conditions on student outcomes were tenuous (Coleman et al., 1966) and that schools were loosely coupled organizations (Weick, 1976), Rowan (1990) posited that the relation between school and student achievement depended on the type of instruction that was attempted in classrooms.  When teaching is routine – that is, relying on predictable routines more or less independent the composition of the classroom or how students respond to instruction – bureaucratic forms or organizational control may be most effective for supporting learning.  In a bureaucratic system, workers (i.e. teachers) are constrained by rules and resources at their disposal.  By contrast, when teaching is non-routine, such as when teachers attempt to adapt instruction to the moment-to-moment exigencies of the classroom, organic management is more likely to be effective.  Under organic management, leaders (e.g. principals) are responsive to their staff (i.e. teachers) rather than attempting to constrain work through the allocation of resources and the execution of commands.  In his empirical work, Rowan and his colleagues (1993) contrasted teaching subject areas that he assumed would be more routine (mathematics and foreign language) with subjects he thought would be less routine (English and social studies).  A more meaningful comparison may be found within subject areas in contrasts of instruction that emphasizes transmission of knowledge from text to student (which Gamoran, Secada, and Marrett, 2000, refer to as “traditional instruction), on the one hand, and instruction that emphasizes student construction of knowledge, that is, teaching for understanding (Gamoran, Secada, & Marrett, 2000; Gamoran et al., 2003).


In light of Cobb and Smith’s focus on teaching for understanding, one may expect the relation between organizational conditions and professional learning to exhibit contingencies.  In particular, professional development experiences are likely to have more powerful effects on teaching and learning in schools with greater capacity to support change, where capacity is reflected in material, human, and social resources.  Three examples from Gamoran et al.’s (2003) study will help to make this point.  In one case study, a group of urban middle school teachers, including bilingual teachers and regular classroom science teachers, were learning together to anticipate student thinking in the area of variation and change.  Fast Plants are a resource  used to generate student thinking on this topic; the idea of the professional development group was that teachers would use Fast Plants to generate student work about students’ understanding of variation and growth, which teachers could then examine collectively.  Unfortunately, several of the bilingual teachers lacked the funds necessary to purchase the bank of lights that would enable the Fast Plants to grow.  In this example, material resources were needed to enable the professional development activity to be enacted in classrooms.  Effects on both teaching and learning were thus contingent on organizational resources.

A similar pattern emerged with respect to human resources in another case study.  As Cobb and Smith note, bringing in outside experts can infuse a teacher community with new knowledge and ideas that can stimulate improvements in teaching.  In the case at hand, at least, the outside experts were needed not only to lead professional development, but to coach the teachers as they attempted to implement what they learned in their classrooms.  In this case, the professional development group had grown substantially due to its success and its positive reputation in the district, but this positive development had the unintended consequence that the experts, who were based at a local university, could not work with each teacher individually – the numbers were too great.  This frustrated some teachers and led to their not implementing ideas and practices from professional development in their classrooms.


In any program that goes to scale, it will be impossible for the outside experts to work with every teacher individually.  How, then, can human resources reach the teachers who need them to support implementation?  Instead of relying solely on outside experts, a more viable approach is to develop a cadre of teacher leaders who can subsequently assist their colleagues.  In the following excerpt from a middle school science professional development group (Gamoran et al., 2003, p.81), the teachers come to realize the value of assisting one another on an ongoing basis:
TEACHER 1:  I want to make a comment before we leave.  It’s about the type of feedback we get.  I was hoping we could have a chat after the classroom observation so that we could get some feedback.  Otherwise, it seems like we’re not learning anything…..

RESEARCHER:  We can try and do that more and adjust it on an individual basis.  After winter break, we’re planning to spend some time going over observations and scheduling time to talk to each of you.  We can certainly try to give you more feedback…..

TEACHER 1:  That’s the main thing that you miss [from] student teaching.  Bouncing ideas off of other people.  It helps me to think about things.

TEACHER 4:  Last year, [the lead researcher] shared a lot with me.  One of the biggest advantages of being in the project is having an extra adult and being able to share observations on what you did.

TEACHER 5: Last year, there seemed to be a better balance.  With a bigger group it’s harder.

RESEARCHER:  Last year, the number of teachers was equal to the number of researchers.  With everyone doing teaching experiments, there are more teachers than researchers.

TEACHER 5:
Would it be possible to work together without researchers?  [Teacher 3] and I observing each other would in some ways be more valuable.

RESEARCHER:  I agree whole-heartedly. [Field notes]
In this case the teachers realized they could work together without the researchers and essentially extend the availability of human resources beyond the outside experts.  Moreover, this is also a case of emerging social resources: a teacher colleague group that can support teachers’ efforts to engage in new, perhaps more risky practices.  Although teaching is always an uncertain practice (because cause-effect relations are poorly understood, preferences are ambiguous, and participation is inconsistent, see Weick, 1976), routine teaching allows teachers to manage uncertainty by following predictable patterns of practice.  Teaching for understanding is non-routine, so teachers must find another way to manage uncertainties (Secada & Williams, 2005).  One approach is to rely on a professional community of colleagues to discuss new approaches, share and examine student work, and develop common understandings (a common instructional discourse, to use Cobb and Smith’s terms) to support teaching for understanding.  In this context, teachers can develop lessons together, collectively consider student work, and develop their knowledge and experience in responding to student thinking (Gamoran et al., 2003).  Once again, professional development is likely to have a greater impact on teaching and learning contingent on the availability of human and social resources within the school community.

Elements of Sustainability

Until now I have commented on modifications to Cobb and Smith’s model that may enhance the prospects for promoting teaching improvements in mathematics at scale.  Once changes are enacted, however, sustaining change becomes a crucial challenge.  Among the threats to change are turnover among teachers and leaders, community conflicts about curriculum and teaching, and state and district accountability systems that constrain teachers to privilege knowledge of facts and procedures above deep understanding (Gamoran, Secada, & Marrett, 2000; Gamoran et al., 2003).  In light of these challenges, what steps can be taken to improve the chances of sustainability?

By sustainability, I mean not simply continuing with new practices, but generative change, that is, sustaining a continuous learning and implementation process  among teachers, which Cobb and Smith refer to as fostering a learning organization.  As teachers become more experienced, and as a lore of knowledge about student thinking accumulates, teachers become better equipped to respond to student thinking, but the need for ongoing learning among teachers persist.  When change is generative, teachers modify and adapt their teaching continually in response to new learning and reflection (Franke et al., 2001).


In our empirical work, we considered four dimensions of sustainability drawn from Woolcock (1997): integration, linkage organizational integrity, and synergy (Gamoran et al., 2003).  By integration, we meant relations of trust and shared expectations among educators in a community – reflected in what Cobb and Smith refer to as a “common instructional discourse” and Putnam (2000) identifies as “bonding” social capital.  Linkage also refers to relationships, but these are relationships that connect groups to one another; what Putnam calls “bridging” social capital.  So, for example, a grade-level group of elementary teachers needs strong connections to teachers in other grades, to school and possibly district administrators, and perhaps to other teachers at the same grade level in other schools in their district to maintain generative practice.  

The term “organizational integrity” refers to the capacity of the organization (in our case, a department, school, or district) to marshal resources to support an initiative.  We argue that sustainability depends on a continuing flow of resources (material, human, and social), and thus an organization with more operational aptitude is more likely to sustain changes that have occurred.  Finally, synergy refers to common efforts taking place in the focal context (e.g., a high school math department) and the wider environment (e.g., the district or state).  To the extent that these initiatives are aligned with one another, teacher change is more likely to be sustained.  


A contrast between two case studies from Gamoran et al. (2003) will help illustrate these points.  In one case, researchers and middle school teachers in an urban district had been planning for some time to implement an innovative statistics unit that would facilitate teaching for understanding with attention to student thinking.  However, when the district adopted a rigid schedule for curriculum coverage and testing, the teachers felt compelled to abandon the effort.  As one teacher explained (Gamoran et al., 2003, p.179),
…We were working on seeing if there’s any way that [the city] curriculum could be worked in with this [professional development] program.  And it was … like, ‘well, okay, that’s fine, but then you got to consider this, that’s fine but you got to go this way, that’s fine but there’s this obstacle to face’ … and [one of the researchers] was very positive, [saying] ‘well, if I can do that on the computer … [will] that work?’  ‘No because you’ve got to do this.’  And it was becoming so jumbled that I was wondering at that point, is there any way? … I mean, it was becoming, major obstacles were being presented to try to pull both in together…  [Interview]
In this case we see lack of synergy (the group and the district were going in opposite directions) and, despite a well-integrated group of researchers and teachers, a shortage of linkages (the kinds of connections outside the group that might have protected it were not present).  


Contrast this example with that of a suburban middle school in which the focus on teaching for understanding was well aligned with the district’s direction.  Moreover, the principal and more than one district administrator were strong supporters of the group, providing the sort of linkages that were missing in the urban case.  In this instance, teachers were able to maintain activities even after resources from outside experts were diminished.  Moreover, the district had developed an effective approach to mitigating conflict in the community that arose over teaching for understanding: parents were offered choice, through charter schools, and by selecting teachers for their children within schools.  These choice practices functioned as safety valves to relieve pressure on teachers who were pursuing teaching for understanding in mathematics.  Although this story is one of sustainability through the period observed by Gamoran et al. (2003), the district subsequently opened a second middle school and teachers were redistributed across schools.  Combined with other staff turnover, these changes ultimately undermined the collaborative efforts to focus on teaching for understanding.
Conclusions

These suggestions for further thinking are offered in the context of what overall is a very positive assessment of Cobb and Smith’s approach to fostering and studying large-scale mathematics teaching reform.  The literature is replete with examples of how to improve teaching and learning, but far fewer stories of success in a broad context.  Elevating mathematics instruction and achievement system-wide requires an infusion of resources, targeted at the most effective levers, particularly teacher professional development.  Cobb and Smith’s model indeed places professional development at the fulcrum of change.  It is also important to recognize that material, human, and social resources will be needed to help teachers take what they learn from professional development and implement it their classrooms, and that further steps will be needed to sustain such efforts over time.
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