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Abstract. Using a sample of 499 teachers from 23 schools engaged in locally-designed 

schoolwide reform initiatives, we analyzed how well access to expertise predicted the influence of 

reforms on teachers’ practice. We relied on longitudinal data obtained from two surveys of 

teachers’ social networks and self-reported effects of their school’s initiative on their practice. 

Among resources analyzed, we found that access to materials and time for collaboration per se 

were not predictive of teacher change, but reported access to mentors and coaches was. We also 

found that when teachers received help from colleagues who had already been implementing their 

school’s initiative, they were significantly more likely to change their practice. Taken together, 

these two findings suggest that interactions with colleagues function as continually changing 

resources that help individuals interpret and apply the demands of initiatives for their own 

practice, helping reduce variability in reform implementation. 

 

Introduction 
The idea that cognition is distributed or “stretched across” people, tools, and practices has become a core 

construct in learning sciences research (Hutchins, 1996; Pea, 1993; Solomon, 1993). This idea has guided the design 

and analysis of several curricular innovations in science, mathematics, and technology education developed by 

learning scientists (e.g., Gomez, Fishman, & Pea, 1998; e.g., Hewitt & Scardamalia, 1998), and recently Spillane 

and colleagues (Spillane, Hallett, & Diamond, 2003; Spillane, Halverson, & Diamond, 2001) have applied the idea 

of distributed cognition to the study of instructional leadership. They have found that enacting leadership tasks 

typically involves multiple actors whose activities are coordinated with one another; hence leadership is “stretched 

across” people in a single school. In enacting leadership tasks, formal and informal school leaders relied on tools or 

artifacts and organizational structures that constituted their practice (Halverson, 2003; Spillane et al., 2001).  

In this paper, we describe results of a study investigating how more broadly how the distribution of access 

to resources and expertise within schools can influence the implementation of schoolwide reform initiatives. For 

purposes of our paper, we define resources as the material, human, and social goods available to teachers to support 

implementation, and we define expertise as the “know-how” of teachers indicated by their experience with 

implementation of reforms. For our analysis, we relied on questionnaire data for the study obtained from the 

teaching and instructional support staff at 23 schools, and we applied social network methods to characterize the 

patterns of resource- and expertise sharing among school staff over the course of a school year. We then tested a 

model analyzing how the flow of resources and expertise influenced changes in teachers’ practices and report here 

on our results.  

Access to Expertise and Resources in Reform Initiatives  
Learning scientists have become increasingly concerned with exploring how to promote systemic reform of 

science, technology, engineering, and mathematics education (Confrey, Lemke, Marshall, & Sabelli, 2002; Fishman, 

Marx, Blumenfeld, Krajcik, & Soloway, 2004; Singer, Krajcik, Marx, & Clay-Chambers, 2000). The field now 

recognizes that in order for rich and powerful curricular innovations to reach students, those innovations must match 

schools’ capabilities, policy and management structures, and organizational cultures (Blumenfeld, Fishman, Krajcik, 

Marx, & Soloway, 2000). Further, there is increasing appreciation of the role that teacher professional development 

activities must play in promoting enactment; teachers need content, pedagogical, and pedagogical content 

knowledge in order to adapt innovations to local conditions in ways that are consistent with designers’ intentions 

(Fishman, Best, Foster, & Marx, 2000; Fishman, Marx, Best, & Tal, 2003; Spillane, Reiser, & Reimer, 2002).  

Even when most of these elements in place to support implementation, researchers have reported wide 

variation in how effective ambitious reform initiatives are in influencing teachers’ practice (Datnow & Stringfield, 
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2000; Desimone, 1999). Especially troubling is the finding that variation in implementation levels of reform 

initiatives between classrooms in the same school is often greater than variation in implementation levels between 

schools (Elmore, 1996; Lee & Bryk, 1989; McLaughlin & Talbert, 2001). This fact has led one group of researchers 

who have studied elementary mathematics instruction to conclude that the most significant challenge for researchers 

to explain is within-school variation in teaching practices (Rowan, Harrison, & Hayes, 2004). 

One plausible explanation that has been offered for why reforms do not have a uniform influence on 

teachers’ practice is that relevant expertise and resources are not equitably distributed within or across schools. Such 

an explanation is offered in the research on comprehensive school reform implementation (e.g., Datnow & 

Stringfield, 2000). Yet little research to date has set out to test this hypothesis empirically or employed methods that 

could adequately capture the flow of resources and expertise across people and organizational structures in a school.   

Our research used social network methods to test how the resources and expertise teachers can access 

through their collegial ties with others helps explain variation in the influence that schoolwide reform initiatives 

have on teachers’ practice. Network dynamics have been used widely in the past to explain diffusion of innovations 

in other contexts (e.g., Rogers, 1995), but only rarely in educational settings to study variations in implementation of 

reforms (cf., Frank, Zhao, & Borman, 2004). Our guiding hypothesis, drawn from sociological theories of social 

capital, was that that both the amount of help teachers receive from colleagues and the value of the resources 

provided through interactions influence teacher change  (Coleman, 1988; Lin, 2001; Portes, 1998). The research we 

report on here presents our initial findings with respect to this hypothesis.  

Research Questions 
There are three research questions on we which we report data in this paper: 

• How often do teachers share resources and expertise within a sample of schools that encourage 

teacher collaboration? 

• What kinds of resources and expertise are shared? 

• How do access to resources and access to expertise predict variation in the degree to which 

teachers’ practices are influenced by schoolwide reform initiatives?  

 

Methodology 
Sample 

The sample includes 499 school staff from 23 schools from a single state in the U.S. Pacific West region. In 

constructing our sample, we sought to include schools that (1) were engaged in a reform initiative intended to have a 

schoolwide influence on teachers’ practice and (2) had a commitment to promoting resource and expertise-sharing as 

evidenced by allocation of time for teachers to meet regularly to discuss their school’s initiative. Our sample 

included schools that had different foci; in almost every case, the reform was locally-defined at the school or district 

level, rather than following a specified whole school reform model. Locally-defined schoolwide initiatives are the 

most commonly adopted type of school reform models, and also the most problematic with respect to 

implementation (Datnow & Stringfield, 2000). Table 1 indicates the focus areas of initiatives for schools.  
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Table 1. Focus of initiatives at schools in the sample 

Focus of Initiative Number of Schools 

Technology integration 5 

Literacy/Language acquisition 5 

Data-based decision making 3 

Fostering students’ social development  3 

Restructuring the school 3 

Creating standards-aligned assessments 2 

Lesson study (review of lessons and student work) 1 

Comprehensive instructional improvement  1 

  
The schools in our sample did share a commitment to fostering teacher collaboration about their school’s 

initiative: teachers reported attending an average of 4.14 (SD = 1.89) meetings on a regular basis in which the 

initiative was the focus. The school staff we surveyed included regular faculty members in schools as well as 

specialized staff whose chief assigned function in their school was to promote the schoolwide initiative. Teachers 

could and did nominate any member of the school staff (including the principal) as someone who provided them 

with expertise or resources to help them implement their school’s initiative. Thus, our social network data include 

so-called “positional” school leaders. 

Sources of Data 
Data we report in this paper come from questionnaires administered in fall 2004 and again in spring 2005; 

the items we used in our analysis are described below:   

Influence of the Initiative on Teachers’ Practices. Because the sample of schools in our wider study 

was engaged in diverse reforms with different goals and demands on teachers, we faced a challenge in devising 

implementation measures that could be used to compare schools with respect to their level of implementation and 

understanding of the initiative’s demands on them. To address this challenge, we adopted the same approach that 

RAND researchers studying comprehensive school reform model implementation in the New American Schools 

studies did: we asked about how much the initiative had influenced different aspects of their practice, including 

curriculum and instruction, assessment, and their patterns of interactions with colleagues (Bodilly, 1998). For 

purposes of our analysis, we used the sum of practice dimensions teachers reported that had been influenced by the 

initiative. The reliability of the resulting scale was α = 0.92.  

Collegial Assistance with Implementing the Initiative. We asked teachers to identify colleagues who 

helped them with the initiative, using a numbered roster provided them with the names of all the staff (including 

school leaders) in their school. This prompt asked teachers to nominate “colleagues in this school who have helped 

you in the past 12 months to implement this schoolwide initiative” and the frequency with which they received help 

from these colleagues. 

Nature of Resources and Expertise Shared Item. We asked teachers about the nature of resources and 

expertise that were exchanged when they received help from colleagues regarding the initiative. This single question 

asked about eight different forms of help teachers might have received, including exchange of curriculum materials 

and sharing of ideas for curriculum or assessment activities.  

Access to Material, Human, and Social Resources. We asked four questions on the questionnaire 

about teachers’ perception of the value of three different kinds of resources: materials needed to implement the 

initiative; time to collaborate with colleagues to plan for implementation; and access to experts inside and outside 

the school to assist with implementation. We have analyzed each item separately here, rather than as part of a scale, 

since each captures a distinct form of “capital” needed for the implementation of ambitious reforms: technical 

(materials), human (collaboration), and social (expertise). 

Access to Expertise. Because our hypothesis is that the resource conveyed by the help depends on the 

expertise of the provider of help, we include a measure of how much support teachers received from others in their 
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school through talk and help in informal interactions. Consistent with earlier studies in this area  (e.g., Frank et al., 

2004). we have defined expertise as the extent to which a teacher had implemented the initiative in her classroom at 

time 1.  Access to expertise then consisted of the mean of teachers’ expertise at time 1 for all others with whom a 

teacher indicated receiving help about the initiative between time 1 and time 2 (as reported at time 2).  

Procedure 
SRI researchers administered the questionnaires in person to each school in fall 2004 and again in spring 

2005. Questionnaire administration took place during faculty meetings; typically, teachers took between 20-30 

minutes to complete questionnaires. If teachers did not complete them when the researcher was onsite, we provided 

an administrative assistant at the school with a postage-paid return envelope for teachers to return individually-

sealed questionnaires. In addition, we provided an incentive to the school to improve response rates. The overall 

response rate to the questionnaires in fall 2004 was 83.6% (SD = 8.7%), and in spring 2005 the mean response rate 

for participating schools was 80.4% (SD = 12.9%). 

Approach to Data Analysis 
Generally, our modeling strategy employs ordinary least squares regression to model the change in level of 

implementation of the initiative over time. The social network data are used to calculate access to expertise, or focal 

independent variable (see above). Critically, especially for social network data, by modeling change over time we 

control for prior levels of implementation. Thus we controlled for the possibility that those who had prior high levels 

of implementation might be inclined to talk with each other, which would be evidence of selection, not influence as 

we theorize here (Frank, 1998; Frank et al., 2004; Leenders, 1995). Finally we controlled for school differences 

using fixed effects, essentially entering 22 dummy variables into the model for parameters that may have varied 

during the school year. Demographic variables were not included, since our outcome was based on a change score. 

Thus our effects attended to within-school differences based on social network processes. 

Results  
How Often Teachers Help Colleagues with the Initiative 

The teachers in the sample talked with a variety of colleagues in their schools about the initiative, as 

evidenced by measures of density we calculated for each school. On average, teachers reported receiving help 

related to their school’s initiative from 10 colleagues during the 2004-05 school year (SD = 12). Taking into account 

the frequency with which they received help, teachers reported receiving help for a mean of 316 days (SD = 430). 

This weighted mean is not a true measure of how many days teachers got help but rather a useful approximation of 

the duration of help. 

Nature of Resources and Expertise Exchanged 
Beyond an analysis of how often teachers help one another to implement their school’s initiative, it is 

important to consider the nature of the help they provide. In spring 2005, we asked teachers about the kinds of 

resources and expertise shared by colleagues they nominated as helping them and about the value of what they 

received. Table 3 shows the kinds of help teachers report most commonly getting from colleagues are curriculum 

and assessment materials and ideas for classroom activities. Of the help they receive, the most valued forms of help 

are also the two most common: sharing curriculum resources and ideas for learning or assessment activities 
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Table 3. Forms of Help and Teachers’ Judgments of their Value 

 Percent of Teachers Reporting 

 

Form of Help 

Receiving This Form 

of Help 

Help Received Was 

“Very Valuable” 

Shared curriculum or assessment materials 86.3% 82.2% 

Shared equipment 51.3% 62.1% 

Covered a class  30.9% 74.7% 

Gave an idea for a learning or assessment 

activity 
86.1% 83.3% 

Gave feedback on teaching 70.5% 77.3% 

Advised on problems with students 78.9% 78.5% 

Advised on problems with other colleagues 53.2% 72.8% 

Advised on problems with school leaders 44.0% 71.1% 

Other 32.7% 80.0% 

 

Influence of Access to Resources and Expertise on Teachers’ Practices 
As Table 4 below shows, teachers’ reports of their level of access to material and human resources was not 

associated with change in how much their school’s initiative influenced their practice. However, two measures of 

access to social capital in the school in the form of mentors and coaches to help them with implementation and 

access to colleagues who were already expert in their school’s initiative were significant predictors of change in 

teachers’ practice. The effect for access to mentors and coaches for ongoing support was particularly strong; 

combined, the two measures of social capital have an effect of roughly 0.3 standard deviations. The effect of access 

to expertise through help one obtains from people with whom one has collegial ties is barely significant and the 

effect size is small, but it is important to note we have used change scores – not levels of implementation – as our 

dependent variable, a conservative measure for use in modeling that is a good approximation of causal influence.  

Table 4. Model of Change in Level of Implementation of the Initiative 

 

Form of Help 

Coefficient 

(standard error) 

Standardized 

coefficient 

Access to Material, Human, and Social Resources 

I have the materials I need for the 

implementation of this schoolwide initiative. 
-0.309 (0.322) -0.07 

I have been given extra time for the planning, 

collaboration, and development of this 

schoolwide initiative. 

-0.137 (0.260) -0.03 

I have access to staff or consultants for 

mentoring, advice, and ongoing support for the 

implementation of the schoolwide initiative. 

1.125 (0.322)* 0.23 

Access through Network Ties to Others   

Access to expertise through help 0.0013 (0.0006)** 0.11 

n=467  R2 =.14 

* p < .001, ** p < .05 

 
Discussion 

Because our analyses rely on longitudinal data, it is possible to draw some tentative causal inferences about 

what contributes to within-school variation in reform implementation. To the extent that teachers have opportunities 

for collaboration that make it possible for teachers to have better access to people they regard as coaches or mentors 

and to colleagues who have already adopted reforms, there may be more evenness across teachers in implementation 

levels. In some cases, coaches or mentors will come from the outside, but they may also be coaches from within the 
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school, a hypothesis we are currently investigating from our case study data from several schools in our study. In 

other cases, help may come from a colleague. Subsequent analyses, furthermore, have revealed that neither the 

nature of the initiative nor its maturity affect the overall results. To be sure, a significant proportion of between-

classroom variation in implementation remains to be explained in our analysis, but our study offers what we believe 

is important good news for reform leaders to put to use in the short term to improve their schools’ capacity for 

change by suggesting that skilled teachers with early experience in adopting reforms and coaches and mentors can 

facilitate teacher change. 

Our study findings are consistent with earlier research that has found about the particular way access to 

resources and time for collaboration relate to school change. Material resources may, as some other scholars have 

suggested, be a necessary but not sufficient condition for promoting instructional change (see, e.g., Cohen, 

Raudenbush, & Ball, 2003). Likewise, time for collaboration can encourage teacher interaction, but the effectiveness 

of collaboration depends on what kinds of interactions take place and with whom (see, e.g., Halverson, 2003). 

Further, our studies suggests that it matters with whom one collaborates or receive help; help from more experienced 

coaches or from peers who are already implementing an initiative is more helpful. 

Our findings do indicate that one kind of resource—the expertise of others—can influence teacher change. 

It may be that for many teachers, their colleagues in the school–either mentors or coaches or fellow classroom 

teachers—function as continually changing resources to support the implementation process. More expert 

colleagues are resources insofar as they have already adapted the goals, principles, and practices of a schoolwide 

reform into their own work context; thus, they can help others in their school interpret and make sense of reforms by 

sharing exemplars or instantiations of reform goals that seem more tangible and real for teachers. Our findings that 

teachers were as likely to share ideas for activities with colleagues as they were to share curriculum materials 

themselves lend some support to this conclusion.  
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