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Abstract
This evaluation capacity-building project seeks to advance the science of evaluation by demonstrating the use and applicability of theory-based evaluation (TBE) in science, technology, engineering, and mathematics (STEM) education. This work focuses on both developing and refining a theoretical framework for an innovative evaluation design of STEM educations programs and providing meta-analyses of how different approaches in teacher professional development affect teaching practices and student learning. The project has four components: (1) Identification and review of existing evaluations in the area of STEM education. 2) Meta-analysis of selected studies. This work includes a cross-project synthesis to summarize the combined evidence and develop a theory-based model of the links between professional development and teacher practices and student outcomes that can be used by NSF for program planning and design of future evaluations. (3) Development of theory-based models of professional development. Using select evaluations included in the meta-analysis, a theory-based framework will be applied to each study to develop theories of professional development. (4) Dissemination of results. The project seeks to contribute to the advancement of the evaluation field by demonstrating how theory-based evaluation can be applied to professional development initiatives. The investigators anticipate that the project will have impacts leading to improvements in the areas of evaluation design, NSF program design and development, and NSF program review.
Project Description

Our proposed grant seeks to advance the state-of-the art of evaluation by applying theory-based evaluation (TBE) in science, technology, engineering, and mathematics (STEM) education.  The grant will result in both the development and refinement of a theoretical framework for an innovative evaluation design of STEM education programs and provide meta-analyses of how different approa​ches in teacher professional development affect teaching practices and student learning.  Results of the grant link directly with the goals of the evaluative research and capacity building program.

In explicating the linkages between a program’s means and ends, theory-based evaluation surfaces the tacit assumptions about why a particular program or approach is expected to work. (i.e., its theory of action , or theory of change, sometimes expressed in the form of a logic model).   In using TBE, the assumptions specified in a logic model are then followed through data collection and analysis using measures associated with short- and long-term outcomes.  The evaluation tracks each stage of the process to determine whether the assumptions hold.  The approach requires that the assumptions be specified in detail, including the sequential activities to be conducted, the effect each activity is expected to have, the next step of the process, what the expected response is, what the next step should be, and so on, until the final set of expected outcomes is reached (Birckmayer and Weiss, 2000; Chen and Rossi, 1987; Patton, 1997; Weiss, 1995, 1997, 1998, 2000).  The evaluation would then assess whether the expected assumptions and outcomes occurred for each of the sub-activities and outcomes specified.  In so doing, both causal linkages and faulty assumptions can be identified readily, and often long before the final stages of a program are reached.

The TBE approach has broad applicability, and has been used successfully in a number of program areas, most often in the health and community development arenas (Birckmayer and Weiss, 2000).  We believe the method is applicable to the National Science Foundation’s (NSF) STEM programs, and propose to test it systematically through this grant.

A new approach to evaluation seems warranted given the large investments our nation has made in the reform of K-12 STEM education.  Although a fair investment also has been made in evaluating the effectiveness of these reforms, we have learned relatively little about how the reforms affect teacher practice and student learning.  To be sure, we have learned many things about what works well, what works less well, where, and for whom.  One matter that we have yet to fully understand, however, is what it is about certain programs that yield big gains, whereas other programs fail to register any noticeable changes in teacher practices or student learning.  From available evaluation evidence, we have only hints and clues about which elements make a difference.  This is the problem that TBE is designed to address.

Weiss (2000) offers the following example of how TBE can be applied, based on her work with comprehensive community initiatives funded by foundations and the federal government.  Many comprehensive community initiatives rely on the coordination of services.  What follows is one possible theory of how service coordination is expected to improve the condition of adolescents, as illustrated in Figure 1 (Weiss, 2000).

Coordination of services is expected to save time for the family, which can go to one or two locations rather than chasing all over town.  The agencies see each family member’s problems in the context of the whole family, and so understand the problems better.  The services offered are more complementary:  health services, mental health services, and drug abuse prevention services are provided in a way that makes them mutually supportive.  With a coordinated set of services, professionals can identify any missing services and take steps to fill the gaps.  With this kind of coordination, services become more appro​priate for residents and missing services are supplied.  The improved quality of the services gives the professionals involved greater satisfaction and boosts their morale.  Most important, now that services are more convenient and more appro​priate for the residents’ needs, they attend regularly and do what they are supposed to do (take medication, attend homework help programs, and so on).  The end result is improved functioning of the families and healthy, productive adolescents (p. 104).

The program is developed based on a set of assumptions or mini-theories about what activities are required if the end goals are to be achieved within the context that the program operates.  An evaluation that examines these underlying theories would collect data at multiple points in the development and implementation of the program.  Some of the evaluation questions for this community-based program for adolescents would include:

· Do agency staff plan together to offer mutually supportive services?

· Do agencies actually coordinate their services?

· Do they offer joint services in one or two locations?

· Do professionals in different services share information?

· Do a number of members of the same family receive services at the same location(s)?

· Does agency staff learn to understand family dynamics?

· Do they provide services that complement each other?

· Do they identify gaps in service?

· Do the agencies implement new services to fill the gaps?

The long-term outcome question―Are adolescents healthier?―would be asked in any evaluation of the initiative, and relevant data would be collected to answer that question.  The advantage to using TBE is that evaluators would be able to tell whether the expected series of activities was occurring along the way, long before the end result―healthier adolescents―is measurable.

Because TBE can identify and evaluate causal linkages and shorten the timeline to evaluation results, advocates of TBE find it beneficial for program planning and improvement, knowledge development, and evaluation planning (Birckmayer and Weiss, 2000; Weiss, 2000).

· Program planning and improvement.  A theory-based evaluation yields data on the linkages among program activities and the realization (or not) of the desired outcomes.  If the underlying theory driving the evaluation is well specified, evaluators can more easily follow the links among the assumptions and between assumptions and outcomes.  Data are able to show which assumptions hold up, and which do not.  The information should be able to identify how strategies might be conceptualized or implemented differently, or where corrective action is required, long before the program is fully implemented.

· Knowledge development.  Because the results of a theory-based evaluation generate knowledge about the specific activities leading to change, the knowledge is more easily generalized to a broad range of programs.  Although evaluations are unique to the specific context and program being evaluated, the ability to establish successful and unsuccessful linkages between activities that are common across programs can build up a common core of knowledge about the specific mechanisms that are critical for achieving desired results, regardless of the context in which the program operates.
· Evaluation planning.  Explicating the underlying theory can assist the evaluator in iden​tifying essential phenomena that should be attended to in the evaluation.  The program’s assumptions provide the groundwork for the evaluation, and the evaluator can more readily identify the necessary data required to test out or measure the underlying program theory.  In this way, a logic model provides the essential framework for the evaluation.

Knowledge and use of TBE can challenge both program developers and evaluators to take a more active role in basing their ideas on a solid theoretical foundation.  Applying this approach to the initiatives established by NSF and others to improve K-12 mathematics and science education will more readily help policymakers, researchers, and practitioners engaged in this area in matching results to desired outcomes.  In the following section, we discuss how the proposed grant will be used to:  (1) identify, review and synthesize existing evaluations of math and science professional development initiatives; (2) identify how TBE could be applied to improve evaluations of these initiatives; and (3) generate models of change that would allow practitioners and policymakers to more readily put evaluation results to use in program improvement.
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Project Features and Scope of Work

Over the past decade, NSF, as well as other governmental and non-governmental organizations, has funded numerous programs and corresponding evaluations of initiatives focused on improving K through 12 math and science education.  The theory underlying many of these programs has been generally specified.  As Iris Weiss and colleagues (2001) explain in their cross-site analysis of NSF’s Local Systemic Change initiatives:

Providing teachers with well-designed opportunities to deepen their content and pedagogical knowledge in the context of high-quality instructional materials will result in better-prepared teachers.  When these teachers are also given support in using these instructional materials, the theory predicts, they will be both inclined to change their teaching in ways advocated by national standards, and have the capability of doing so.  Improved instruction, in turn, will lead to higher student achievement” (p. 29).

Although many of the major evaluations that have been conducted around professional development (e.g., Garet et al., 1999; Porter et al., 2000; Weiss et al., 2001; Zucker et al., 1998) have been quite well-designed and implemented, we posit that they may have yielded more useful and detailed information on successful and unsuccessful mechanisms for improving student achievement had they been designed around a more detailed explication of the program’s theory of change.  We propose to demonstrate how this could be done to provide more timely and efficacious results that also address issues of complex causality and the outcomes of specific educational interventions.

For example, a recent evaluation of the Eisenhower professional development program, funded by the U.S. Department of Education, looked at many characteristics of the professional development provided to teachers from a variety of perspectives, including a longitudinal study of teacher change (Porter et al., 2000).  Study findings were able to identify key features of professional development that seemed effective in improving teaching practice, and factors influencing the quality of professional development provided.  Yet the longitudinal study findings indicated that there was little change in overall teaching practice among the teachers studied during the three-year study period, and that there was more variation within schools than between schools.

The evaluators were not successful in explaining why the programs did not lead to change in teacher practice.  We hypothesize that had they specified the theory underlying the program outcomes and surfaced the assumptions and activities attendant to the theory, the findings would have been able to address the key linkages that were not implemented.  For example, the study does not seem to have examined either school level characteristics (e.g., overall school achievement, principal leadership, school culture) or teacher-level characteristics (e.g., teacher experience, prior teacher training, content expertise), which might explain the finding that teachers in the same school tend to have quite different professional devel​opment experiences.  Nor did the study examine the organizational linkages between the district (where programs were delivered) and the schools (where programs were received).  In the proposed project, we would specify the underlying theory of change, clarify the assumptions and related activities and sub-activities, and identify key linkages that should have been examined to yield more definitive results.

As outlined below, the scope of work will require:  (1) identification and review of existing evaluations of professional development initiatives for K-12 math and science educators; (2) completing a meta-analysis of selected studies; (3) development of theory-based models of professional development; and (4) dissemination of results.

Identify Existing Evaluations

As noted above, NSF and other agencies and organizations have funded multiple reform initiatives to improve K through 12 mathematics and science education in recent years.  Most of these efforts devote considerable resources to teacher professional development to build content knowledge and instructional skills of teachers.  Other federal programs, such as comprehensive school reform, Eisenhower professional development, and Title I of the Elementary and Secondary Education Act (ESEA) have made substantial contributions to this area as well.  The newly reauthorized ESEA (No Child Left Behind Act of 2001, PL 107-110) also includes a major initiative geared to ensuring high quality teaching professionals.  Because of the diverse programmatic emphasis on teacher professional development, we propose to focus our work on this area of reform in K-12 mathematics and science education.  

The identification of appropriate evaluations of K-12 mathematics and science professional development initiatives will be key to the success of the proposed grant.  Casting too small a net may well impede the later meta-analysis and synthesis activities.  Of major concern then is what evaluations will we include and how will we identify them?  We intend to identify a broad range of existing evaluations completed over the past decade, using a variety of methods, including: a search of the published and fugitive literature using web searches, electronic databases such as ERIC and ProQuest, a search of web resources of major policy research and evaluation organizations and library resource searches on keywords and authors.  We also intend to conduct a search of current periodicals such as American Educational Research Journal, Journal of Research in Science Teaching, and Journal of Teacher Education.  In addition we will conduct telephone interviews with authors to locate more up-to-date materials.  We will also make telephone and e-mail contact with NSF program officers and other likely sources of information, such as the National Center for Improving Student Learning and Achievement in Mathematics and Science, the Interstate New Teacher Assessment and Support Consortium, and NSF dissemination centers.  Finally, we will also ask for recommendations from our evaluation colleagues. 

One starting point for this inquiry is the evaluations of NSF’s major K-12 math and science education initiatives, including:  

· Local Systemic Change (LSC) Initiatives

· State Systemic Initiative

· Urban Systemic Initiative

· Rural Systemic Initiative

· Teacher Enhancement

· Collaboratives for Excellence in Teacher Preparation

· Instructional Materials Development (IMD)

· IMD Dissemination Centers

The collection of NSF initiatives forms an interesting set of theories of change.  The goal of the LSC program is to improve the teaching of science, mathematics and technology by focusing on the professional development of teachers within whole schools or school districts.  The professional development emphasizes implementing exemplary mathematics and science instructional materials.  Over the course of a three- or four-year grant, elementary teachers are to receive 100 hours of professional development and secondary teachers 130 hours.  That is, the general theory is that teaching will be improved through sustained staff development focused on instructional materials.  In one evaluation report that focused on teachers’ feelings of preparedness to teach mathematics and science and their pedagogical preparedness (Weiss et al., 2001), the extent of investigative culture and practices in classrooms, and the quality of lesson design and implementation, the teachers with at least 40 hours of LSC professional development scored better than teachers without professional development.   

By contrast, the 25 states participating in the State Systemic Initiative had multiple theories for systemic reform of mathematics and science education (Zucker, Shields, and Adelman, 1998).  Eleven focused on districts, schools and classrooms; seven focused on state and regional policies and infrastructures; and the remaining seven focused equally on state and local reform. Twenty states supported teacher professional development, typically through summer institutes with academic-year follow-up.  While the quality of professional development was generally high, relatively few teachers were reached state-wide, although there is some evidence that classroom practices improved among the volunteer participating teachers.
 

Professional development initiatives from other governmental agencies (such as the U.S. Department of Education’s Eisenhower Professional Development Program, Title II of the Elementary and Secondary Education Act) will also be included.  Evaluations of statewide initiatives will be assessed as well.  Among those identified in our preliminary literature review are the following:

· Delaware Professional Development Science Project on Wheels 

· Iowa Chautauqua Model for Inservice Professional Development

· Michigan’s Mathematics and Science Centers 

· North Carolina’s Mathematics and Science Education Network (MSEN)  

· Pennsylvania’s Regional Math/Science Collaboratives

· Texas Regional Collaborative for Excellence in Science Teaching

Our search will also include evaluations of individual projects within programs.  Over 100 school districts, for example, participate in the Local Systemic Change (LSC) Initiative and are to follow common rubrics for evaluation (Horizon and Westat, 2002).  The more fully implemented professional development initiatives among the LSC projects may warrant closer scrutiny.  Evaluations of other district initiatives and professional development programs (e.g., Cognitively Guided Instruction Professional Development Program) will be reviewed as well.  

Once we identify existing evaluations, we will categorize them according to three common features of teacher professional development initiatives we have identified through a preliminary review of the literature:  content, form and structure, and context.  The content of the initiative refers to what is being taught, such as an elementary school mathematics curriculum, understanding how students learn elementary mathematics or classroom management strategies.  The form and structure of the professional development activity includes the implementation features of the strategy, such as number of hours, teachers working in groups, in-class support from experts or one-shot workshops.  The context of the strategy indicates whether the professional development is an isolated activity or fits within a broader set of state or district initiatives, such as curriculum adoption within curriculum-aligned standards and assessments.

Much of the literature describing optimal professional development in this area addresses program form and structure rather than program content (Loucks-Horsley et al., 1998).  Yet in a major review of 93 studies of teacher education in mathematics and science (later reduced to the 10 studies that included evidence of student benefits), program content is identified as an important predictor of benefits to students (Kennedy, 1999, p. 2).
  The findings suggest that the content of professional development should be attended to before form and structure.  What is unclear from the available studies included in her review is whether, given a focus on content, which structural features of programs might further enhance benefit to students.   

In her review, Kennedy does not include the context within which the professional development takes place although other evaluators of professional development cite it as an important dimension to consider.  Iris Weiss points out, for example (Gallagher, undated): 


Thinking about reform in a systemic context seems to be more productive than a “project-based’ mode of reform.  Getting more of the key stakeholders talking together appears to have beneficial side effects above and beyond the impact of any direct interventions with teachers and students.  Paradoxically, even fairly pedestrian professional development programs that are systemic in nature appear to have more potential for a lasting impact than extremely well designed professional development programs that are not.

The importance of a systemic approach to professional development is reflected in our own work as well. Teachers in high performing, high poverty elementary school classrooms cited professional development aligned with standards, curriculum, and assessment as an important facilitating factor in their students’ academic success (Millsap et al., 2002).  The context of professional development will then be a third category for classifying the initiatives. 

Identification and classification of evaluations focusing on K-12 mathematics and science professional development initiatives will be completed during the first year of the project.  The classification will be used to assist us in selecting appropriate evaluations for remaining project tasks, as described below.

Complete Meta-Analyses of Selected Studies 

From the studies identified, we will complete a cross-project synthesis or meta-analysis to summarize quantitatively the combined evidence of selected studies regarding the effect of professional development on changes to teacher practice.  Meta-analysis includes a family of strategies that can be used to systematically summarize findings across a range of studies on a similar topic by identifying study features, translating results into a common metric (e.g., effect size) and then statistically examining relationships between study features and findings (Cook, 1992, Cooper and Hedges, 1994, Glass, 1981).  This technique can help make sense of the many seemingly disparate results that are reported across a wide range of studies in the professional development literature.

Evaluations to be included in the meta-analysis will be drawn from the universe of studies identified during the first year of the project.  We would hope to be able to select from 15 to 25 evaluations that are well-designed, recent studies with reliable measures of teacher practice.   Studies with serious methodological failings will not be included.  We will collect data from the selected studies by coding the major study features, and by transforming study outcomes to a common metric so that outcomes can be compared across studies.  

We anticipate using effect size as the common metric, which is the standardized difference in performance of two groups on the outcome measure (e.g., change in teacher practice).  The use of effect size provides a framework to compare quantitative results, and allows for examination of the magnitude of treatment effects within and across studies.  One effect size would be computed for each study, using software that utilizes commonly reported statistics in quantitative research, such as mean values and standard deviations.  The coding of major study features will be expedited by the classification of studies completed in the first year of the project based on their content, form and structure, and context.  We expect to identify additional salient features of professional development activities during our literature search.  We anticipate completing the meta-analysis during the second year of the grant.

Develop Theory-Based Models of Change 

The meta-analysis will identify common links between professional development initiatives and project outcomes (e.g.., improved teacher practice) which will assist us in generating theory-based models of change.  Using select evaluations included in the meta-analysis, we will apply a theory-based framework to each study to address the following questions:

· To what extent did the evaluation identify the theory of change on which the program is based?

· To what extent did the evaluation identify the specific program activities?

· To what extent did the evaluation address each of the activities and sub-activities of the program?

· Based on the application of theory-based evaluation, would the evaluation have been improved?  If so, in what specific areas?

· Would information on the success of the program been known earlier under TBE?

The application of a theory-based framework will allow us to examine not only the explicit conceptual model used in the evaluation but also the implicit assumptions that may or may not have been tested.  We intend to use the published results of the evaluations as our initial data source, supplemented with telephone interviews with evaluators, project directors, and program officers to obtain additional detail on the initiatives and the evaluations.  Through this process we will identify strengths and weaknesses of the evaluations and determine the advantages that might accrue to the results by using a theory-based approach.  As described in our dissemination task, we will write a variety of illustrative articles based on the work completed under this task to demonstrate how the use of TBE can improve evaluation results and lead to program improvement by identifying key program linkages, or failure to implement assumed program linkages.  

In addition, we will use the results of this task and the meta-analysis to develop one or more theories of professional development across the various types of initiatives identified through our work..  For example, our understanding of the professional development literature suggests that at the project level, professional development activities often follow a theory similar to that illustrated in Figure 2 where the theory of change is that a specific professional development activity will ultimately yield change in teacher practice.  The figure depicts a professional development activity situated within an undefined context, but the underlying assumptions of the activity have been made explicit and the causal linkages among the assumptions have been defined.  The figure shows, for example, that for this imaginary professional development project, program developers assume that teachers are willing to participate in the activity, they are willing to try out what they have learned during the activity and that students will be receptive to the changes in teacher practice.  Other viable pathways, which would derail the theory of change, are also shown.  That is, one possible set of assumptions is that teachers will not be receptive to the professional development activity and/or they will not use the learning to change their practice. 

Often evaluators will identify these various scenarios in an attempt to explain their results, but it is not until after the evaluation has been completed, when it is too late to test out the assumptions and hypotheses more systematically.  By generating theory-based models in advance of an evaluation, the explication of the theory and underlying assumptions can actually provide the basis of the evaluation, where the research can yield information on where assumptions break down, and what internal and external programs features are responsible for whether or not programs work. 

Thus, the theory-based framework that results from these analyses and from model development will be useful to NSF both for program planning and for design of future evaluations.  

For NSF program initiatives, we will involve NSF Program Officers in the specification of the theory-based models developed under this task.  If the data allow, we also will look at key contextual dimensions that are internal and external to the project, such as the extent of political support for the initiatives and the availability of dedicated professional development resources for sustaining the work.
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Disseminate Results

The third year of the grant will focus on the aggressive dissemination of study results.  The primary audiences include evaluators, program officers who fund evaluations, and program planners.  We propose to disseminate our results through four different mechanisms:   

· Publication of a research synthesis that includes the results of the meta-analysis and application of theory-based evaluation to the selected evaluations;

· Publication of articles in juried journals that will reach evaluators, practitioners and program developers interested in K-12 mathematics and science education reform.  Among the journals we will consider for submitting articles are those that have previously published on this topic, including those geared towards evaluators, such as:

· American Educational Research Journal,

· Educational Evaluation and Policy Analysis,

· American Journal of Evaluation,

· Evaluation Review, and

· Evaluation and Program Planning.

Journals we will consider to reach practitioners and program planners include:

· Elementary School Journal, 

· Journal for Research in Mathematics Education, 

· Journal of Research in Science Teaching,

· Journal of Science Teacher Education, and

· Journal of Teacher Education.

· Conference presentations and workshops at annual meetings of conferences attended by education researchers (e.g., the American Educational Research Association) and by evaluators (e.g., American Evaluation Association, summer courses at the Evaluation Institute).  If sufficient interest exists, we will also consider developing a workshop for NSF STEM project officers.
· Preparation of a research brief providing a step-by-step guide to using TBE in evaluating systemic math and science initiatives with specific exemplars that elaborate on logic models.  We envision this publication to go beyond the widely distributed publication on the use of logic models developed by the Harvard Family Research Project (Coffman, 1999).    [http://www.gse.harvard.edu/~hfrp/pubs/onlinepubs/logic.pdf]. 

Finally, we will make all publications available to the information centers already established by NSF (e.g., the On-line Evaluation Resource Library).
Project Team

Mary Ann Millsap who will serve as principal investi​gator will head the project team, devoting 20 percent of her time to the project in each of the three project years.  Dr. Millsap has conducted multiple evaluations of STEM and other education programs.  Fran O’Reilly will serve as project director, spending 40 percent of her time on the project in each of the three project years.  Dr. O’Reilly has particular expertise in evaluation design, and has managed and completed evaluations on a wide range of education reform activities.  Biographical sketches of senior staff provide additional detail on background and experience of these lead members of the team.

Carol H. Weiss of Harvard University and developer and advocate of theory-based evaluation, will serve as senior consultant to the project team.  Dr, Weiss  is the Beatrice B. Whiting Professor at Harvard University’s Graduate School of Education.  Dr. Weiss has published 11 books and almost 100 articles in the professional literature.  Much of her work has been about evaluation of social programs.  Another major interest is the influence of research and evaluation on public policy.  Dr. Weiss’ current interests have to do with improving evaluation and its use, through the development of theory-based evaluation, enabling readers of study reports to better understand the “how” and  “why” of program effects.  She has been a Brookings Guest Scholar, a Fellow at the Center for Advanced Study in the Behavioral Sciences, a Senior Fellow at the Department of Education, and a Congressional Fellow.  Dr. Weiss has served on scores of advisory committees for government agencies, has consulted for the Word Bank, UNESCO, and dozens of other public and private organizations, has been a member of seven panels of the National Academy of Sciences, and is currently on the board of seven journals.
Anticipated Impact

At century’s end we had produced a wealth of information and resources on strategies, activities, and approaches to teaching math and science in elementary and secondary schools.  Recent results from TIMSS, however, indicate that we have fallen short of the ambitious national goal to be first in the nation in math and science by the year 2000 (e.g., Martin et al., 2000; Mullis et al., 2000).  Further, the most recent NAEP results indicate that we have made virtually no progress in closing the achievement gap between minority and non-minority students (e.g., Barton, 2002; NCES, 2001).  For many of us, it is no surprise that these investments take time to pay off.  There is, however, a propensity on the part of policymakers, the public, and the media to want results long before an effort could reasonably be expected to produce them.

NSF has recognized that one solution to the desire for better, faster results would be to improve the state of the art of evaluation.  Our proposed project will contribute to the advancement of this field by demonstrating how theory-based evaluation can be applied to professional development initiatives intended to lead to mathematics and science education reform.  We anticipate that the project will have impacts leading to improvements in three areas:  (1) evaluation design; (2) NSF program design and development; and (3) NSF program review.  We also anticipate identifying causal linkages in the area of professional development through our meta-analysis of evaluations and specification of theory-based models of professional development outcomes.

Results from Prior NSF Support

Evaluation of the NSF’s Instructional Materials Development Program (RED-9452968, $958,062, May 20, 1996 through July 31, 1999).  Evaluation of the Instructional Materials Development Implementation and Dissemination Sites (HHS 282-98-0006, T.O. 7, $249,936, July 1, 1999 through June 30, 2001; REC –9912174, Order B15700X, $399,975, February 1, 2001 through January 31, 2003).

Dr. Millsap has received support on two NSF projects in the past five years, including one recently completed and one ongoing evaluation that both support the need for the use of TBE as well as the systematic assessment of professional development in K-12 mathematics and science education.  The IMD program evaluation was designed to answer questions related to the development, dissemination, and use of NSF-supported materials. It was a mixed methods study, based on a design for gathering information at each step in a chain from product development to classroom use.  Expert panels reviewed the quality of 30 IMD products, while Abt Associates and WestEd conducted telephone interviews of program developers and publishers, made site visits to districts and schools, conducted focus groups with teachers, and observed classrooms.

Both members of the expert panel and teachers who used the materials rated them highly, noting that they embody national standards and support what is currently known about good instructional practice.  The quality, however, is insufficient to lead to widespread use.  Finding publishers was problematic initially because of the limited market for reform-oriented materials.  There was also considerable slippage between marketing, adoption, and use.  Realization of this slippage led NSF to support the IMD Dissemination Centers to provide professional development in the awareness, adoption, and use of the IMD materials.

Sustained professional development was a necessary accompaniment to successful implementation of IMD products, and typically had a number of components.  First, teachers were introduced to the materials through some kind of hands-on workshop.  Second, extended institutes or workshops gave teachers the opportunity to practice using the materials in instruction.  Third, support was provided during the school year.  And finally, in the best circumstances, the developer received feedback and changed or supplemented the materials to meet teachers’ needs.

When well implemented, the IMD materials had positive effects. Teachers at all levels said that the materials helped them use more student-centered, problem-solving instructional approaches, and all reported increased student enthusiasm for science, mathematics, and technology.  Elementary teachers also reported increased knowledge of science.  Only sites implementing mathematics curricula had data on student achievement.  Attribution is problematic given the absence of comparison groups, but those with student achievement information indicated positive outcomes.

The evaluation of the IMD Implementation and Dissemination Centers, currently underway, is designed to provide information about the impact and effectiveness of the eight Centers.  The work to date has focused on understanding the logic of each center’s program, and examining how centers are organized, whom they serve, and how well services are implemented.  Multiple site visits have been made to each center and to about half of their 40 satellite centers.  Observations have also been made of their seminars for districts and schools.  Visits to districts and schools receiving services from the centers and their satellites are among the upcoming activities planned for the project. 

Two somewhat different logic models undergird the approaches taken by the eight centers.  One set is “process-oriented” projects that focus on the conditions in schools or districts that will foster appropriate selection and full implementation of curricula, such as leadership, professional development, teacher content knowledge, and other support.  When operating from this theory, the centers help foster the necessary conditions in which curricula are appropriately selected and fully implemented.  The other set is the “product-oriented” projects that focus primarily on curricula as the agent of change. Centers that work from this program logic provide information about materials and, to some extent, assist in local decision-making processes.  Once the choice of curricula is made, the center involves the materials developer as the satellite site, who in turn provides more focused assistance.

Publications

Tushnet, N.C., Millsap, M.A., Abdullah-Welsh, N., Brigham, N, Cooley, E., Elliott, J., Johnston, K, Martinz, A., Nierenberg, M., & Rosenblum, S.  (2000).  Final Report on the Evaluation of the National Science Foundation’s Instructional Materials Development Program.  Arlington, VA:  National Science Foundation.

Presentations

Evaluation of NSF’s IMD Program:  Symposium – American Evaluation Association, 1999 and Symposium – American Educational Research Association, 2000.

Evaluation of NSF’s IMD Dissemination Centers:  Symposium – American Evaluation Association, 2001.
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� 	We conducted the four-year process evaluation (called “monitoring”) of the State Systemic Initiative as well as evaluations of IMD and the IMD Dissemination Centers.  


� 	Cohen and Hill (1998) in their study of California mathematics reform also found that the content of professional development is important.


� 	It is likely that we will identify studies that may not include sufficient data on teacher practice to enable us to complete a true meta-analysis.  The findings from such studies may, however, be suggestive for generating questions about the links between professional development strategies and changes to teacher practice. Should we find that we do not have an adequate number of studies to include in a formal meta-analysis, we will complete a more traditional literature review by synthesizing the research findings across identified studies, including effect sizes where available.  


� 	The evaluation is not without its flaws.  Commercial publishers of non-IMD math and science curricula refused to participate in this study, so comparable data were sketchy.  IMD publishers would not discuss market share.  Also, for the most part, they recommended districts to visit that were involved in field testing of materials – and therefore were not representative of those purchasing the materials.  Lastly, the impact of materials on student learning is at best suggestive because extant student achievement data were incomplete.    
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