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Executive Summary TC "Executive Summary" \f C \l "1" 
Education improvement efforts around the country are increasingly focused on the teacher as the most powerful agent of change for improving student learning.  Nowhere is this attention more apparent than in the areas of mathematics and science, where there are well-documented gaps in many teachers’ content knowledge, and schools face significant difficulties in filling vacancies with knowledgeable teachers. Research suggests an important relationship between teachers’ subject matter knowledge and student achievement (e.g., Goldhaber & Brewer, 1998, 2000; Darling-Hammond, 1999, Fetler, 1999, Hawkins, Stancavage & Dossey, 1998, Monk, 1994) as well as the importance of developing effective teaching strategies to apply this knowledge in the classroom. More recent studies (Cochran-Smith & Zeichner, 2005; Darling-Hammond & Bransford, 2005; Goldhaber & Brewer, 2000; Grossman, 2005; Wenglinsky, 2002; Wilson, Floden & Ferrini-Mundy, 2001) have continued to strengthen and support the idea that increased teacher content knowledge and teaching skills in mathematics and science leads to improvements in students’ mathematics and science achievement.   

The Mathematics and Science Partnerships (MSP) program, Title II, Part B of the No Child Left Behind Act (NCLB), specifically recognizes the importance of teacher content knowledge and its impact on student achievement.  Administered by the U.S. Department of Education, the MSP program awards grants to each of the 50 states, the District of Columbia, and Puerto Rico, based on a formula derived from states’ poverty rates and student population. After receipt of the funds, the states must then make grant awards, on a competitive basis, to partnerships that must include a high-need local educational agency, and engineering, mathematics or science (STEM) departments of institutions of higher education (IHE).  Other partners may participate.  The purposes of the partnerships are to:

· Improve teachers’ content knowledge in mathematics and/or science.

· Improve classroom instruction in mathematics and/or science.

· Improve student learning in mathematics and/or science.

This annual report describes the work of projects that were carried out in fiscal year 2006 (FY 06).
Fiscal Year 2006 Mathematics and Science Partnerships at a Glance TC "Fiscal Year 2006 Mathematics and Science Partnerships at a Glance" \f C \l "2" 

In FY 2006, the Mathematics and Science Partnership program reached more teachers and students than ever before. Together, over 3,000 IHE faculty and approximately 3,800 organizations partnered to form 501 projects across the country. They provided over 49,000 hours of professional development to more than 56,000 teachers nationwide, thus enhancing the quality of classroom instruction for over two million students. 


Although the MSP projects range widely in size and scope based on state and district need, the typical MSP project received $200,0000, served 44 educators, had 6 IHE faculty partners, and provided roughly 112 hours of professional development to each teacher in a given year.  

Mathematics and Science Partnerships in Fiscal Year 2006 TC "Mathematics and Science Partnerships in Fiscal Year 2006" \f C \l "2" 
Amount of Funds

In FY 2006, the Mathematics and Science Partnership provided $181 million to the states through a formula. State grants ranged in size from $906,246 to over $25 million. More than a quarter of states (14) received $906,246, and over half the states (27) received $4.4 million or above (see Appendix B). 

The states funded a total of 501 local MSP projects, with grants ranging in size from $24,000 to $3.6 million.  As shown in Exhibit ES.1, more than half the projects received between $100,001 and $500,000. Some local projects also received a modest amount of supplemental funding from other federal and non-federal sources. 

	Exhibit ES.1.  Project Budgets from State MSP Grants, FY 2006 TC "Exhibit ES.1.  Project Budgets from State MSP Grants, FY 2006" \f F \l "1" 

	Project budgets
	FY 2006

Percent (no.) of projects

	$100,000 or less
	17%
	(82)

	$100,001 to $200,000
	36%
	(179)

	$200,001 to $500,000
	26%
	(128)

	$500,001 to $1,000,000
	15%
	(73)

	$1,000,001 or more
	5%
	(26)

	Did not report 
	1%
	(5)

	Total
	100%
	(493)

	These data were collected on both the old form and the new form.


Characteristics of Project Participants

In FY 2006, more than 3,000 faculty from higher education were involved with MSP projects, for an average of 6 IHE faculty participating per project. More than half of the projects had faculty from departments of mathematics (55 percent of projects) and education (54 percent of projects), and slightly less than half the projects had faculty from the sciences (43 percent).  An additional 30 percent of projects involved faculty from a wide variety of other disciplines including agriculture, health science, psychology and counseling, literacy, English as a second language, and social science research.

More than 56,000 elementary, middle, and high school teachers participated in MSP projects in FY 2006 (see Exhibit ES.2).  The number of teachers served by individual MSP projects ranged widely from less than 10 to

over 1,000, but the average number of teachers served by MSP projects was 113 and the median number of teachers served was 44.
 These teachers, in turn, taught over 2 million students. 

	Exhibit ES.2.  Total Number of Teachers Served by MSP Projects, FY 2005 – 2006 TC "Exhibit ES.2.  Total Number of Teachers Served by MSP Projects, FY 2005 – 2006" \f F \l "1" 

	Number of teachers served 
	          FY 2005
	        FY 2006

	Total number of teachers served
	37,355
	56,563

	Average number of teachers served per project
	86
	113

	Median number of teachers served per project
	41
	44

	These data were collected on both the old form and the new form.


School Levels

In FY 2006, the vast majority (75 percent) of projects targeted multiple school levels, with fewer projects targeting a single school level. While the largest percentage of projects (43 percent) served a combination of elementary, middle, and high school teachers, the majority of teachers served by the MSP projects (84 percent) were elementary and middle school teachers.  

Methods for Selecting Teachers to Participate

MSP projects used a variety of strategies in recruiting teachers to participate in their professional development programs.  Most often, eligible teachers are informed about the opportunity and then volunteer to take part. Others are nominated by their administrators or school districts. In some cases whole schools agreed to participate. In general, most projects selected individual teachers from participating school districts to take part rather than requiring all teachers, or a set of teachers, from a given school to participate.
Professional Development 

MSP projects reporting in FY 2006 followed one of two main models for providing professional development to teachers: 1) the individual teacher model and 2) the teacher leader model. The majority of projects (83 percent) used the individual teacher model. In this model, teachers from a set of schools or school districts participate as individuals in order to improve their own content knowledge and teaching skills. These projects hope to influence instruction in these teachers' classrooms, and thus contribute to their students' learning.  

In the second model (17 percent), teachers are trained to become mathematics and science leaders in their schools.  These projects provided teachers with content knowledge and leadership training, and expect that they, in turn, will provide professional development to other teachers in their schools or districts to help them improve their mathematics and/or science instruction.   

Overall, most FY 2006 MSP projects provided a substantial amount of professional development training.  As shown in Exhibit ES.3, the majority of projects (65 percent) conducted summer institutes or summer institutes with school-year follow-up activities.  On average, projects that offered summer institutes only provided 82 hours of professional development, while projects that offered summer institutes with follow-up reported offering 125 hours of professional development, consisting of 66 hours during the summer and 59 hours during the school year. 

One third of projects (34 percent) did not provide a summer institute, but offered teachers a variety of professional development activities over the course of the school year.  On average, these projects reported offering 83 hours of professional development.  Activities included on-site professional development, study groups, content coursework at colleges or universities, online coursework, distance learning networks, workshops, and conferences.  

	Exhibit ES.3.  Average Professional Development Hours, by Professional Development Model Type, FY 2006 TC "Exhibit ES.3.  Average Professional Development Hours, by Professional Development Model Type, FY 2006" \f F \l "1" 

	Professional Development Model
	Percent (no.)

of projects

(n =493 )
	Total Average Hours
	Average Hours: Summer Institute
	Average Hours:  Follow-Up Activities

	Summer Institute
	3% 
	(12)
	82
	82
	--

	Summer Institute with Follow-up
	62%
	(306)
	125
	66
	59

	Other
	34%
	(168)
	83
	--
	--

	Did not report
	1%
	(7)
	--
	--
	--

	These data were collected on the old form and the new form.


The professional development activities focused on increasing teachers’ content knowledge in mathematics and/or in science, and also often on enhancing the teachers’ pedagogical content knowledge skills.  Project leadership also observed teachers in their classrooms and supported them in translating their newly-gained content knowledge into improved instruction. 

Content of Professional Development

Many states established funding priorities in either mathematics or science. The MSP projects funded in FY 2006 were more likely to focus on mathematics than on science:  forty-three (43) percent of projects focused on mathematics, 25 percent focused on science, and 30 percent focused on both mathematics and science.
 
In addition to the core mathematics and science subject matter, MSP projects often examined the relationship of technology to the topic area and/or reviewed district or state standards and curriculum frameworks in that area. Projects also explored the integration of mathematics and science topics. Most projects explicitly linked the content of their professional development activities to teachers’ classroom needs. 

Evaluation Designs

In FY 2006, MSP projects reported on the designs they used to assess program outcomes. Six projects reported using an experimental design in which teachers, classrooms, or schools were randomly assigned to a treatment or control group.  Another 173 projects reported using a quasi-experimental design with a matched or non-matched comparison group.
 The rest of the projects used less rigorous evaluation designs, such pre and post test assessments, case studies, and other qualitative methods. (See Exhibit ES.4.)

	Exhibit ES.4.  Evaluation Designs, Old and New Form Projects, FY 2006 TC "Exhibit ES.4.  Evaluation Designs, Old and New Form Projects, FY 2006" \f F \l "1" 
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Reported Project Findings TC "Reported Project Findings" \f C \l "2" 
Below is a summary of findings about teacher content knowledge, teacher classroom practice, and student achievement from MSP projects.

Teacher Content Knowledge

MSP projects were encouraged to pre- and post-test teachers’ content knowledge in mathematics and/or science and report on the numbers of MSP teachers who significantly increase their knowledge. Projects provided information about the assessment instruments they used to assess teachers’ content knowledge as well as the results of their assessments. In FY 2006, the most frequently used assessment of teacher content knowledge in mathematics was Learning Mathematics for Teaching (LMT) (14 percent of projects). The most frequently used instruments in science were Diagnostic Science Assessment for Middle School Teachers and Diagnostic Teacher Assessments in Mathematics and Science (DTAMS) (4 percent of projects each).  

Projects that did not use a standardized content assessment typically developed assessments specifically for their MSP project. These assessments were often developed by IHE faculty partners. Projects often borrowed and/or adapted items from state and national assessments such as National Assessment of Educational Progress (NAEP) or Trends in International Mathematics and Science Survey (TIMSS). 

As shown in Exhibit ES.5, in FY 2006, 71 percent of teachers who were assessed in mathematics showed significant gains in their content knowledge and 80 percent of teachers who were assessed in science showed significant gains in their content knowledge.  

	Exhibit ES.5.  Percent of Teachers with Significant Gains In Content Knowledge, of Those Teachers with Pre-Post Content Assessments, Summed Across All Projects,  FY 2006 TC "Exhibit ES.5.  Percent of Teachers with Significant Gains In Content Knowledge, of Those Teachers with Pre-Post Content Assessments, Summed Across All Projects,  FY 2006" \f F \l "1" 

	Content area
	Number of teachers assessed
	Number of teachers with significant gains
	Percent of teachers 
with significant  gains

	Mathematics content knowledge
	11,693
	8,316
	71%

	Science content knowledge 
	6,689
	5,328
	80%

	These data were collected on both the new form and the old form.


Teaching Skills and Other Teacher Outcomes

In addition to reporting on teacher content knowledge, a majority of the projects (58 percent) went beyond the reporting requirements to assess the professional development impacts on classroom instruction. The analysis focused on select projects that provided a strong evaluation design. Although the evidence is suggestive, the projects seem to have an impact on teachers’ classroom practice. Specifically, teachers improved their pedagogy and teaching strategies, provided a positive classroom culture, and increased relevance and rigor in their classroom instruction.

Student Achievement

Most of the projects (68 percent) provided data on the math or science achievement results of the students of teachers who participated in the projects’ professional development programs.
 Among the projects that reported student achievement results in math, the vast majority (83 percent) used the results from their states’ annual math assessment.  Similarly, among the projects that reported science achievement results, most (63 percent) used the results from their states’ annual science assessment.  In math, the rest of the projects that measured student achievement either used other standardized assessments such as Stanford Achievement Test (SAT-10), Iowa Test of Basic Skills (ITBS), Mathematics Assessment Resource Service (MARS), Northwest Education Association (NWEA) Math Assessment or General Science and Inquiry Assessment, and district benchmark assessments or developed their own instruments.

Projects that reported student achievement outcomes on the new form and the old form reported their results in different ways.  As seen in exhibit ES. 6, projects that used the new form reported on the number of students in FY 2006 served by MSP teachers who scored at the basic level or above and at the proficient level or above
 on state assessments in mathematics and in science. Among the 47 percent of students with assessment data in mathematics, almost two thirds (64 percent) scored at the basic level or above and almost half (47 percent) scored at the proficient level or above. Among the 22 percent of students with assessment data in science, 41 percent scored at the basic level or above and 29 percent scored at the proficient level or above.  

Projects that used the old form reported a single aggregate proficiency score in mathematics and in science along with the percent change from the previous assessment.  As seen on exhibit ES. 7, among the 56 projects that reported on student achievement on state mathematics assessments, an average of 69 percent of students scored proficient or higher, representing an average 6 percent gain in mathematics proficiency from the previous assessment.  Among the 28 projects that reported on student achievement on state science assessments, an average of 67 percent of students scored proficient or higher.  This is an average of a 7 percent gain in science proficiency from the previous assessment.

	Exhibit ES.6  Percent of Students Scoring at Basic or Proficient or Above, of Students Taught by MSP Teachers And Assessed In Each Content Area, FY 2006 (New Form Projects Only) TC "Exhibit ES.6  Percent of Students Scoring at Basic or Proficient or Above, of Students Taught by MSP Teachers And Assessed In Each Content Area, FY 2006 (New Form Projects Only)" \f F \l "1" 

	Content area


	Total number of students taught by MSP teachers*
	Percent (no) of students with assessment data
	Percent (no.) of assessed students scoring at basic level or above
	Percent (no.) of assessed students scoring at proficient level or above

	Mathematics content knowledge
	1,198,464
	47%
	(558,129)
	64%
	(358,349)
	47%
	(260,195)

	Science content knowledge 
	568,571
	22%
	(123,162)
	41%
	(50,408)
	29%
	(36,201)

	These data were collected on the new form only.

*The total number of students reflected on this table does not represent the entire population of students as a large portion of students were reported on using the old form.


	Exhibit ES.7  Average of Project-Reported Percents of Students Who Scored at Proficient or Above in Mathematics and/or Science State Assessments, FY 2005 – 2006 (Old Form Projects Only) TC "Exhibit ES.7  Average of Project-Reported Percents of Students Who Scored at Proficient or Above in Mathematics and/or Science State Assessments, FY 2005 – 2006 (Old Form Projects Only)" \f F \l "1" 

	School level
	Average percent proficient
	Average percent change from previous assessment

	
	FY 2005
	FY 2006
	FY 2005
	FY 2006

	All (Elementary, Middle, and High)
	55%
	68%
	6%*
	7%*

	These data were collected on the old form only.

*The "mean percent proficient" refers to the mean number of students taught by MSP teachers that were found to be proficient in mathematics or science on their statewide assessment or other reported assessment. The data are aggregated across subjects and grade levels.  The "mean percent change from previous assessment" refers to the change reported by MSP teachers of their current students from a previous assessment.


How do these gains compare with gains in students’ mathematical proficiency nationwide during the same time period? MSP classrooms made a six (6) percent gain between the 2005 and 2006 school years, whereas the national average from data collected from all of the states on their mathematics achievement across all grades was 3.5 percent.  While these are both gross measures, it is worth noting that the MSP classrooms improved at almost twice the rate of the national average.

Project Characteristics Associated with Gains in Teacher Content Knowledge TC "Project Characteristics Associated with Gains in Teacher Content Knowledge" \f C \l "2" 
Regression analyses were conducted in order to determine whether certain project characteristics were statistically significantly associated with reported gains in teacher content knowledge.  Based on the regression analyses across all “new form” projects that provided the appropriate data, a total of three (3) characteristics were found to be statistically significantly associated with teacher gains in content knowledge in mathematics and/or science.   Exhibit ES.8 presents these characteristics, and notes whether each characteristic was statistically significant for mathematics and for science, and, if significant, whether the characteristic was positively or negatively associated with gains in teacher content knowledge. 
	Exhibit ES.8. Project Characteristics Significantly Associated with Gains in Teacher Content Knowledge, FY 2006 TC "Exhibit ES.8. Project Characteristics Significantly Associated with Gains in Teacher Content Knowledge, FY 2006" \f F \l "1"  

	Characteristic
	Mathematics
	Science

	Individual Teacher Model
	positive ** 
	n.s.

	“Other” Program Lead
	positive *
	positive ***

	Number of Participating Teachers
	negative ***
	n.s.

	* p < 0.10

** p < 0.05

*** p < 0.01

n.s. =  not significant


Individual Teacher Model

In FY 2006, all of the MSP projects reported using an individual teacher model or the teacher leader model. The regression analysis findings suggest that projects that used the individual teacher model performed better than projects that used the teacher leader model, with respect to gains in teacher content knowledge in mathematics. Specifically, if projects used the individual teacher model, teachers are predicted to perform15 percentage points higher (on average) than in projects that used the teacher leader model.

Program Lead

While the core partners of the MSP programs are IHEs and high-need local education agencies (LEAs), some projects used other organizations as the lead organization responsible for facilitating the program. These organizations include non-profit organizations, educational cooperatives, intermediary service agents, and businesses. The regression analysis reveals a positive relationship between programs with “other” program leads and the percent of teachers with statistically significant gains in mathematics and in science content knowledge.  Projects with “other” program leads perform better than projects with LEA or IHE program leads.  Specifically, projects with “other” program leads are predicted to have percents of teachers with gains in mathematics content knowledge 21 percentage points higher than those projects with IHE program leads, and 22 percentage points higher than those projects with LEA program leads.  Projects with “other” program leads are predicted to have percents of teachers with gains in science content knowledge 17 percentage points higher than those projects with IHE program leads, and 15 percentage points higher than those projects with LEA program leads.

Number of Participating Teachers

Finally, the regression analysis suggests a very modest relationship between the number of teachers in a professional development session/cohort, and gains in teacher content knowledge. That is the more teachers a project serves, the predicted percent of teachers with gains in mathematics content is slightly lower.
  Although this suggestive finding must be interpreted cautiously, it may be an area of further study.

Results from Projects with Rigorous Evaluations TC "Results from Projects with Rigorous Evaluations" \f C \l "2" 
 
One of the goals for the MSP program is to contribute to the knowledge base on effective professional development in mathematics and science. While the legislation requires the partnerships to collect information on the impact on teachers and students, a number of projects have gone beyond that requirement and are conducting more rigorous evaluations of their professional development programs. 

Sixty-five (65) projects submitted final reports that included elements of experimental or quasi-experimental design.  Projects underwent a two-phase screening process using the Criteria for Classifying Designs of MSP Evaluations (see Appendix D). They were first screened for the type of evaluation design (experimental design, quasi-experimental with a matched comparison group, or regression discontinuity design), and then for the strength of the implementation of individual elements of the design.  Twenty-nine (29) projects were classified as having a quasi-experimental design with a matched comparison group.  After the second phase of screening, 9 components (i.e., individual studies) of 8 projects were classified as strong quasi-experimental designs.

The nine components that had strong quasi-experimental designs fall into three overarching categories:  teacher content knowledge (2 projects), teacher classroom practice (3 projects), and student achievement (4 projects).  One project had two strong components—teacher classroom practice and student achievement.   Below are some preliminary findings from this set of projects.

· Teachers that participated in the MSP professional development significantly increased their content knowledge in mathematics and science. However, it is not clear (from the available data) if the effects for science last beyond the first posttest.

· Teachers that participated in the MSP professional development exhibited significant changes in their practice.

· Students of teachers that participated in MSP mathematics professional development performed higher than students in comparison groups.

Conclusion TC "Conclusion" \f C \l "2" 
Unlike much of the typical professional development offered to teachers, those who participate in MSP projects are receiving intensive, sustained, content-rich professional development. Large numbers of college and university faculty partnered with high-need schools to improve student learning in mathematics and science.  

More teachers than ever are being served by MSP projects—over 56,000 in FY 2006—and a high percentages of these teachers are exhibiting significant gains in their content knowledge (over 70 percent in mathematics and over 80 percent in science).  These teachers, in turn, are enhancing the mathematics and science achievement of their students—over 2 million in FY 2006.  While relatively few MSP projects implemented evaluation designs that met the criteria for rigorous designs described in the Criteria for Classifying Designs of MSP Evaluations, MSP projects are beginning to provide valid and reliable evidence that they can produce significant positive changes in teacher content knowledge, teacher practice, and student achievement in mathematics and science.    

Below is an example of a Mathematics and Science Partnership Program:


Introduction TC "Introduction" \f C \l "1" 
Education improvement efforts around the country are increasingly focused on the teacher as the most powerful agent of change for improving student learning.  Nowhere is this attention more apparent than in the areas of mathematics and science, where schools face significant difficulties in filling vacancies with knowledgeable teachers. Research suggests an important relationship between teachers’ subject matter knowledge and student achievement (e.g., Goldhaber & Brewer, 1998, 2000; Darling-Hammond, 1999, Fetler, 1999, Hawkins, Stancavage & Dossey, 1998, Monk, 1994) as well as the importance of developing effective teaching strategies to apply this knowledge in the classroom. More recent studies (Cochran-Smith & Zeichner, 2005; Darling-Hammond & Bransford, 2005; Goldhaber & Brewer, 2000; Grossman, 2005; Wenglinsky, 2002; Wilson, Floden & Ferrini-Mundy, 2001) have continued to strengthen and support the idea that increased teacher content knowledge and teaching skills in mathematics and science leads to improvements in students’ mathematics and science achievement.   

The Mathematics and Science Partnerships program (MSP), authorized as Title II, Part B of No Child Left Behind (NCLB), specifically recognizes the importance of teacher content knowledge.  It requires partnerships between high-need school districts and science, technology, engineering and/or mathematics faculty (STEM) at institutions of higher education for the purpose of providing content-rich professional development to teachers and thus improving student achievement in mathematics and/or science.  It also requires projects to evaluate the impact of participation in MSP professional development on gains in teacher content knowledge and on student achievement.  

The U.S. Department of Education’s MSP program is a formula grant program to the states, with the size of individual state awards based on student population and poverty rates. The states then award the funding on a competitive basis to local partnerships between high-need schools or school districts and science, technology, engineering, and mathematics faculty from institutions of higher education.  The purposes of the partnerships are to:
· Improve teachers’ content knowledge in mathematics and/or science.

· Improve classroom instruction in mathematics and/or science.

· Improve student learning in mathematics and/or science.

As described in Exhibit 1, the core of the MSP program is its support of collaborative partnerships for teacher professional development between K-12 schools in high-need school districts and science, technology, engineering, and mathematics (STEM) faculty from institutions of higher education (IHEs).  The purpose of the partnerships is to increase teacher content knowledge with the ultimate goal of improving student achievement in mathematics and/or science.  STEM faculty play a variety of roles in the partnerships, including overall project management in some cases, but tend to provide leadership in developing and delivering professional development to teachers to increase their content knowledge.  

MSP partnerships typically focus their professional development activities around a summer institute that provides multiple, intensive learning experiences over a two-week period. These learning experiences include deep exploration of mathematics and science content. Teachers then apply the content they have learned to their teaching during the school year and receive follow-up support, such as additional content development

sessions with STEM faculty, coaching on classroom practice, and classroom observations. Although improving teacher content knowledge directly through a summer institute with in-school follow-up is the predominant model of MSP professional development, some projects used alternative formats such as mentoring, coaching, study groups, and distance learning.

 Exhibit 1.  Conceptual Model of Mathematics and Science Partnerships Program TC "Exhibit 1.  Conceptual Model of Mathematics and Science Partnerships Program" \f F \l "1" 


Overview of MSP Funding and Grant Cycle TC "Overview of MSP Funding and Grant Cycle" \f C \l "2" 
Federal support for MSP has increased substantially since the program’s inception in FY 2002—from $12.5 million to $100 million in FY 2003, when MSP became a state-administered formula grant program (Exhibit 2).  In FY 2006, states awarded $181 million in funds to 501 local partnerships (projects) that collectively provided professional development services to an estimated total of more than 56,000 teachers. 

	Exhibit 2.  MSP Program Funding TC "Exhibit 2.  MSP Program Funding" \f F \l "1" 
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The administration of the MSP program involves an annual cycle of activities conducted at the federal, state, and local agency and organization levels (Exhibit 3). The Department of Education is charged with distributing MSP program funds to state education agencies as formula grants based upon the number of children in the state between the ages of 5 through 17 and living in families with incomes below the poverty line.  

Since FY 2003, all 50 states, the District of Columbia, and Puerto Rico have received MSP formula grants. 
  In turn, the states are required to 1) define “high need” schools and teachers, 2) run a competitive grant process to identify worthy MSP projects, and 3) encourage and provide technical assistance to funded projects, with a particular emphasis on encouraging rigorous evaluation and accountability plans to measure the impact of MSP partnerships on teacher knowledge and student learning.  

State MSP grants may be funded for up to three years. The law requires all funded MSP projects to submit an annual performance report to the U.S. Department of Education demonstrating progress towards achieving project goals.  The law requires annual reporting on two components: 1) improvement in teacher content knowledge and 2) improvement in student achievement.  

Exhibit 3.  MSP Grant and Funding Cycle TC "Exhibit 3.  MSP Grant and Funding Cycle" \f F \l "1"  


Methodology and Contents of this Report TC "Methodology and Contents of this Report" \f C \l "2" 
This report draws upon the annual performance reports of FY 2006 MSP projects to analyze the activities and outcomes of MSP projects as they completed program implementation for FY 2006.
  This report describes data for FY 2006 only.
  All reported data and findings can only be applied to the population of FY 2006 projects and cannot be extrapolated to the larger population of MSP projects across years.  The report describes the 493 projects that had submitted an annual report for FY 2006 as of April 2008.
  The projects’ annual reports include data and information about project-level program goals, participants, partners, professional development models and activities, assessment instruments, and evaluation findings, as well as implementation and evaluation challenges. 

For this reporting cycle, projects submitted annual performance data on one of two forms:  the “old form” that was used to collect data in FY 2004 and FY 2005, and the “new form” that was developed for the FY 2006 (and beyond) data collection and was accessible online.  One hundred twenty-seven (127) projects submitted data on the old form and 366 projects submitted data on the new form. The data collection methods for some questions and items are not congruent between the old and new forms (i.e., the questions were not identical and the data could not be merged).  Thus the findings from the FY 2006 reports are presented in the following ways in this report:

· Where the data are congruent between forms, the results for all 493 projects that submitted annual reports are presented.  

· In instances where the data are incongruent across forms the results for only the 366 “new form” projects are presented, allowing for trend data to be presented in future reports.  

However, data that are required for the MSP Program’s Government Performance Results Act (GPRA) Indicators (evaluation designs, gains in teachers’ content knowledge, and student achievement) are reported separately for the “old form” and the “new form” and presented in the various exhibits.

This report focuses on three main research questions: 

· What are the characteristics of FY 2006 MSP projects and participants?

· What MSP program models and specific project characteristics are associated with gains in teacher content knowledge in mathematics and in science among FY 2006 projects?

· What do structured teacher and classroom observations reveal about the impact of the FY 2006 MSP program on participating teachers’ instructional skills, classroom practices, and other teacher and student outcomes?

Different data sources and analytic approaches were used to answer each research question.  These methods are discussed briefly below.  Details about each method are described in Appendix A.

Research Question #1:  What are the characteristics of FY 2006 MSP projects and participants?  Quantitative data from the annual reports were analyzed for all 493 projects submitted. These descriptive statistics on the FY 2006 projects are presented in exhibits throughout the report.
 These data are supported and enhanced by an analysis of qualitative data gleaned from the narrative information in the annual reports from a random sample of approximately one third of the projects (number (n) = 184).   

Research Question #2:  What MSP program models and specific project characteristics are associated with gains in teacher content knowledge in mathematics and in science among FY 2006 projects? Quantitative data from the sample of 173 mathematics projects and 156 science projects in FY 2006 that reported data on gains in teacher content knowledge using the new form were analyzed using regression models to identify factors associated with gains in teacher content knowledge
 for the population of FY 2006 projects.
  From this set of projects, qualitative information on key factors (e.g., type of professional development model) for all projects in which 90 percent or more of teachers showed significant gains in mathematics or science content knowledge (n = 56 mathematics; n = 73 science) and for all projects in which 50 percent or fewer teachers showed significant gains in mathematics or science content knowledge (n = 36 mathematics; n = 24 science) were coded and analyzed to help explain differences between top- and lower-performing projects. The results of these analyses are presented in the section, “Evaluation of MSP Effectiveness.”

Research Question #3:  What do structured teacher and classroom observations reveal about the impact of the FY 2006 MSP program on participating teachers’ instructional skills, classroom practices, and other teacher and student outcomes?  Qualitative data from 86 projects that used a valid and reliable classroom observation protocol were analyzed to gain insight into how the MSP program in FY 2006 affected teachers’ instructional skills and classroom practices, and, where reported, the program’s effect on teachers and students in FY 2006. The results of these analyses are also presented in the section, “Evaluation of MSP Effectiveness.”

Characteristics of MSP Projects and Participants TC "Characteristics of MSP Projects and Participants" \f C \l "1" 
What did the FY 2006 MSP projects look like? What kind of partnerships did MSP projects form, and what were the roles of each of the partners? How did projects select teachers to participate? What kinds of teachers were involved in MSP projects, and how many teachers participated? 

This chapter presents both quantitative and qualitative information on the MSP projects that submitted annual reports for FY 2006 to help describe key program characteristics.  The information is organized into four categories: sources and amounts of funding, partnerships, methods of participant selection, and characteristics of MSP teachers. 

Highlights TC "Highlights" \f C \l "2" 
· $181 million in federal MSP resources were distributed to the 50 states, the District of Columbia, and Puerto Rico.

· More than 56,000 teachers participated in MSP projects in FY 2006.  The average (mean) number of teachers served per MSP project was 113.  The median number of teachers per project was 44.

· More than 3,000 IHE faculty were involved with MSP projects, for an average of 6 IHE faculty per project.  

· The average MSP project had eight partners, with the number of partners ranging from 1 to 65.  

· Grants to individual MSP projects averaged $337,015 and ranged from $24,000 to $3.6 million, with 84 percent of projects receiving $500,000 or less.  The median grant size was $200,000.

· Twenty-two (22) percent of projects supplemented their federal MSP funds with funds ranging from $500 to more than $22 million from other federal and nonfederal sources.  

· Fifty-two (52) percent of MSP projects had local school districts as their fiscal agents, 31 percent had institutions of higher education (IHE), and 16 percent had other types of organizations as their fiscal agent.
· The majority (80 percent) of MSP projects targeted their intervention toward individual teachers.  

· More than half of the MSP projects (56 percent) whose primary target for intervention was the individual teacher reported selecting teachers who volunteered for the program, 22 percent reported selecting teachers based on the need of the individual teachers, and 16 percent reported selecting teachers based on the need of the individual schools. 

· Almost a third (32 percent) of projects whose primary target for intervention was schools reported selecting schools that volunteered for the program, 28 percent reported selecting teachers based on the need of the schools, and 6 percent of projects reported selecting schools based on the need of individual teachers. 

· The majority of projects (74 percent) served multiple school levels. However, the majority of teachers served by the projects (84 percent) were elementary and middle school teachers.

Although the MSP projects range widely in size and scope based on state and district need, the typical MSP project received $200,0000, served 44 educators, had 6 IHE faculty partners, and provided roughly 112 hours of professional development to each teacher in a given year.  

Sources and Amounts of Funding TC "Sources and Amounts of Funding" \f C \l "2" 
In FY 2006, federal MSP resources totaling $181 million were distributed to all 50 states, the District of Columbia, and Puerto Rico through formula grants.
  State grants ranged from $906,246 to over $25 million. More than a quarter of states (14) received $906,246 and over half the states (27) received $4.4 million (see Appendix B). The funding levels of individual MSP projects for FY 2006 (August 2006 – July 2007) averaged $337,015 and ranged from $24,000 to $3.6 million, with 84 percent of projects receiving $500,000 or less (Exhibit 4).  The median grant size was $200,000.  Between FY 2004 and FY 2006, there was a steady increase in the percentage of projects receiving $100,001 to $200,000.  This increase was offset by a smaller but steady decrease in the percentage of projects receiving $100,000 or less and $200,001 to $500,000.

	Exhibit 4.  MSP Project Budgets from State MSP Grants, FY 2004 – 2006 TC "Exhibit 4.  MSP Project Budgets from State MSP Grants, FY 2004 – 2006" \f F \l "1"  

	Project budgets
	FY 2004

Percent (no.)

of projects
	FY 2005

Percent (no.) of projects
	FY 2006

Percent (no.) of projects

	$100,000 or less
	20%
	(51)
	18%
	(69)
	17%
	(82)

	$100,001 to $200,000
	21%
	(54)
	27%
	(100)
	36%
	(179)

	$200,001 to $500,000
	30%
	(77)
	29%
	(107)
	26%
	(128)

	$500,001 to $1,000,000
	16%
	(41)
	12%
	(47)
	15%
	(73)

	$1,000,001 or more
	6%
	(15)
	5%
	(18)
	5%
	(26)

	Did not report 
	7%
	(19)
	9%
	(34)
	1%
	(5)

	Total
	100%
	(257)
	100%
	(375)
	100%
	(493)

	These data were collected on both the old form and the new form.


Some MSP projects supplemented their federal MSP funds with funds from other federal and nonfederal sources.  In FY 2006, 22 percent of projects reported receiving funds from other sources (see Exhibit C.1 in Appendix C).  These additional funds ranged from $500 to more than $22 million, with the majority of projects (70) receiving $100,000 or less in additional funds.  

Partnerships TC "Partnerships" \f C \l "2" 
The MSP program requires that all local mathematics and science partnerships include: 1) an engineering, mathematics, or science department of an institution of higher education (IHE) and 2) a high-need school district. However, MSP projects may bring on other types of partners as well. Eligible partners include: additional IHE engineering, mathematics, and science departments as well as IHE education departments; additional local educational agencies, including public charter schools, public or private elementary schools or secondary schools, and school consortia; businesses; and nonprofit or for-profit organizations with demonstrated effectiveness in improving the knowledge of mathematics and science teachers.

On average, MSP projects reporting in FY 2006 had eight partners, with the number of partners ranging from 1 to 65.  Irrespective of the number of organizations within a partnership, only one entity serves as the fiscal agent or lead organization for the MSP grant.  In addition to distributing funds, the fiscal agent often organizes and manages the activities of the MSP project.  Typically the fiscal agent is either the local school district or the IHE.  As shown in Exhibit 5, the distribution of fiscal agents in FY 2006 was similar to the distribution in FY 2005.  In FY 2006, 52 percent of MSP projects had local school districts as their fiscal agents, 31 percent had IHEs, and 16 percent had other types of organizations as their fiscal agents, primarily state and county education offices and service centers and regional education service agencies. 

	Exhibit 5.  Lead Organizations, FY 2004 – 2006 TC "Exhibit 5.  Lead Organizations, FY 2004 – 2006" \f F \l "1" 

	Type of lead organization
	FY 2004

Percent (no.) 

of projects
	FY 2005

Percent (no.) 

of projects
	FY 2006

Percent (no.) 

of projects

	Local school district
	41%   (105 )
	  54%   (202)
	52%   (256)

	Institution of higher education (IHE)
	44%   (113 )
	29%   (109)
	31%   (154)

	Other
	15%   (39)
	17%   (64)
	16%   (77)

	Did not report 
	--
	--
	1%   (6)

	Total
	100%   (257)
	100%   (375)
	100%   (493)

	These data were collected on both the old form and the new form.


The MSP fiscal agent and project partners often played multiple roles within the MSP program, with roles and responsibilities allocated among the partners based on areas of expertise. As shown in Exhibit 6, in FY 2006, slightly more than a third (35 percent) of LEAs undertook more than half the effort involved in administering the project, and slightly less than a third (30 percent) of IHEs undertook more than half the effort in administering the project. 

	Exhibit 6. Division of Effort Undertaken in Administering the Overall Program, by Type of Partner Organization, FY 2006 TC "Exhibit  6. Division of Effort Undertaken in Administering the Overall Program, by Type of Partner Organization, FY 2006" \f F \l "1"  

	Activity
	About Equal Division: LEA, IHE, and Other (each partner undertook 25% to 40% of the effort)
	Mostly LEA Partners (undertook more than 50% of the effort)
	Mostly IHE Partners (undertook more than 50% of the effort)
	Mostly Other Partners (undertook more than 50% of the effort)
	Other Division of Effort

	
	Percent (no.) of projects
	Percent (no.) of projects
	Percent (no.) of projects
	Percent (no.) of projects
	Percent (no.) of projects

	Administer overall program
	<1%   
	(1)  
	35%   
	(129)  
	30%   
	(110)
	18%   
	(66)  
	16%   
	(60)  

	Note: These data were collected on the new form only.

“About Equal Division” is defined as projects where LEAs, IHEs, and Other Partners each undertook between 25 percent and 40 percent of the effort for that role.

“Mostly” is defined as that type of partner organization undertook more than 50 percent of the effort for that role.


Analysis of project narratives indicates that MSP partnerships typically consisted of an IHE and high-needs LEA, and sometimes staff from museums or science centers, or individuals or groups from business and industry.  LEAs were typically responsible for recruiting teachers and coordinating the logistics of professional development sessions.  IHE partners were usually responsible for developing and delivering STEM content at the summer institutes, in college or university courses, in follow-up sessions, or in professional development activities held in lieu of summer institutes. Business and industry partners were generally responsible for providing field experiences or modeling real-world applications of the content of the professional development.  Although the partnerships often involved a division of labor, in several cases, LEAs, IHEs, and business and industry partners collaboratively developed and delivered professional development to teachers.

Overall, in FY 2006 more than 3,000 IHE faculty were involved with MSP projects, for an average of 6 IHE faculty per project.  As shown in Exhibit 7, while the faculty came from a variety of disciplines, more than half of the projects had faculty from mathematics (55 percent of projects) and education (54 percent of projects), and slightly less than half of projects had faculty from the sciences (43 percent).  An additional 30 percent of projects selected “other” types of faculty.  These other IHE faculty included faculty from agriculture, health science, environmental sciences, psychology and counseling, arts and sciences as well as literacy and English as Second Language, social science research, and technology from the college of business administration.  They also included a director of a planetarium, a NASA scientist and a member of the state geological society, as well as adjunct faculty, graduate students, and evaluators.

	Exhibit 7. Disciplinary Affiliation of IHE Faculty Participating in MSP, FY 2006 TC "Exhibit  7. Disciplinary Affiliation of IHE Faculty Participating in MSP, FY 2006" \f F \l "1" 

	Disciplinary Affiliation 
	Percent (no.) of projects (n=493)
	Total number of IHE faculty across all projects by discipline.  

	Mathematics
	55%
	(269)
	955

	Science
	43%
	(212)
	792

	Technology
	8%
	(40)
	96

	Engineering
	12%
	(57)
	126

	Education
	54%
	(264)
	579

	Other
	30%
	(148)
	490

	Did not report 
	3%
	(13)
	n/a

	Note: Percentages do not total 100 percent because projects reported one or more responses to this question.  

These data were collected on both the old form and new form.


The textboxes below highlight some novel partnerships.



Primary Target for the Intervention

MSP projects design their interventions to target different “units” of the K-12 system.  These units include individual teachers from one or more schools or districts; whole schools in which most or all teachers in one school, in a set of schools within a district, or in a set of schools across district lines participate in the MSP project; and districts in which the intervention is designed to affect all schools in the district.  In FY 2006, the vast majority (80 percent) of MSP projects targeted their intervention toward individual teachers (see Exhibit 8).  The next most frequent target for intervention was sets of schools across district lines (10 percent of projects).  No MSP project targeted a single school, though 3 percent of projects targeted a set of schools within a district.

	Exhibit 8.  Primary Target for Intervention, FY 2006 TC "Exhibit 8.  Primary Target for Intervention, FY 2006" \f F \l "1" 

	Primary target
	Percent (no.) of projects

	Individual teacher
	80%
	(294)

	One school
	0%
	(0)

	Set of schools within a district
	3%
	(12)

	Set of schools across district lines
	10%
	(35)

	District
	5%
	(18)

	Other
	2%
	(7)

	Did not report 
	0%
	(0)

	Total
	100%
	(366)

	These data were collected on the new form only.


Methods of Participant Selection TC "Methods of Participant Selection" \f C \l "2" 
MSP projects are encouraged to identify and select individual schools and teachers for inclusion in the MSP project based on need for professional development services in mathematics and science. As shown in Exhibit 9, in FY 2006 among projects whose primary target for intervention was the individual teacher, 22 percent of MSP projects reported selecting teachers based on the need of the individual teachers and 16 percent reported selecting teachers based on the need of the individual schools.  However, more than half the projects (56 percent) reported selecting teachers who volunteered for the program.

	Exhibit 9.  Teacher Participation Selection Criteria, among Projects whose Primary Target for Intervention was the Individual Teacher, FY 2006 TC "Exhibit 9.  Teacher Participation Selection Criteria, among Projects whose Primary Target for Intervention was the Individual Teacher, FY 2006" \f F \l "1"  

	Participation selection criteria
	Percent (no.) of projects

	Based on need of individual teachers 
	22%
	(64)

	Based on need of individual schools 
	16%
	(46)

	Volunteer
	56%
	(164)

	Mandatory assignment
	1%
	(2)

	Random assignment for experimental design
	1%
	(4)

	Other
	4%
	(13)

	Did not report 
	<1%
	(1)

	Total
	100%
	(294)

	These data were collected on the new form only.


Similarly, as shown in Exhibit 10, among projects whose primary target for intervention was schools, 28 percent reported selecting teachers based on the need of the individuals schools, and 6 percent of MSP projects reported selecting schools based on the need of individual teachers, while 32 percent reported selecting schools that volunteered for the program. The prevalence of volunteer-based criteria for selecting teachers and schools suggests that successful recruitment of teachers and schools take into consideration not only the needs of teachers and schools but also their interest and willingness to participate in the MSP program.   

	Exhibit 10.  School Selection Criteria, among Projects whose Primary Target for Intervention Involved Schools, FY 2006 TC "Exhibit 10.  School Selection Criteria, among Projects whose Primary Target for Intervention Involved Schools, FY 2006" \f F \l "1"  

	Participation selection criteria
	Percent (no.) of projects

	Based on need of individual teachers 
	6%
	(3)

	Based on need of individual schools 
	28%
	(13)

	Volunteer
	32%
	(15)

	Mandatory Assignment
	2%
	(1)

	Random assignment for experimental design
	2%
	(1)

	Other
	26%
	(12)

	Did not report 
	4%
	(2)

	Total
	100%
	(47)

	These data were collected on the new form only.


Characteristics of Participating Teachers TC "Characteristics of Participating Teachers" \f C \l "2" 
The central focus of the MSP program is the provision of professional development to teachers in order to increase their mathematics and/or science content knowledge.  The underlying logic is that with deeper knowledge of the subject matter, teachers will be better able to impact their students’ achievement in mathematics and science.  In this section, we present data reported by MSP projects for FY 2006 on the number of teachers served, the grade range, and the teachers’ areas of specialization (e.g., regular, special education, gifted and talented), in order to understand the types of teachers that are participating in the program.

Number of Teachers Served 

More than 56,000 elementary, middle, and high school teachers have participated in MSP projects in FY 2006.
  However, the number of teachers participating in individual projects varied widely.  For example, one project reported serving five teachers, while another reported serving as many as 1,549 teachers.  Among the projects that provided data on the number of teachers served in FY 2006, the average (mean) number of teachers served per MSP project was 113, up from an average of 86 in FY 2005.  The median number of teachers per project in FY 2006 was 44 compared with 41 in FY 2005.
  (See Exhibit 11.) These data indicate that the FY 2006 MSP projects were serving slightly larger numbers of teachers than in previous years. 

	Exhibit 11.  Total Number of Teachers Served by MSP Projects, FY 2005 and 2006 TC "Exhibit  11.  Total Number of Teachers Served by MSP Projects, FY 2005 and 2006" \f F \l "1"  

	Number of teachers served statistic
	FY 2005
	FY 2006

	Total number of teachers served
	      37,355
	     56,563

	Mean number of teachers served
	     86
	     113

	Median number of teachers served
	     41
	     44

	These data were collected on both the old form and the new form.


Exhibit 12 shows the distribution of projects by the number of teachers served for FY 2005 and 2006. In FY 2006, one quarter of projects reported serving 25 or fewer teachers, just over half reported serving between 26 and 100 teachers, and almost one quarter reported serving more than 100 teachers.  The distribution was similar in FY 2005, although a slightly higher percentage of projects reported serving more than 200 teachers in FY 2006.

	Exhibit 12.  Distribution of Total Number of Teachers Served by MSP Projects, FY 2005 and 2006 TC "Exhibit 12.  Distribution of Total Number of Teachers Served by MSP Projects, FY 2005 and 2006" \f F \l "1"  

	Number of teachers served
	FY 2004

Percent (no.) 
of projects
	FY 2005

Percent (no.) 
of projects
	FY 2006

Percent (no.) 
of projects

	25 or fewer
	24%
	(62)
	24%
	(91)
	24%
	(119)

	26-50
	26%
	(68)
	33%
	(123)
	32%
	(158)

	51-100
	21%
	(55)
	20%
	(76)
	19%
	(93)

	101-200
	14%
	(35)
	10%
	(36)
	9%
	(47)

	201 or more
	11%
	(28)
	10%
	(37)
	14%
	(67)

	Did not report 
	4%
	(9)
	3%
	(12)
	2%
	(9)

	Total
	100%
	(257)
	100%
	(375)
	100%
	(493)

	These data were collected on both the old form and the new form.


School Levels

States and projects structure their MSP projects to address professional development needs of teachers at any level of the K-12 system.  They are free to determine whether teachers receive professional development in mathematics and/or science, and the grade levels of teachers who receive professional development. In this section we explore the grade levels of participating teachers, the content focus of the professional development they received, and specialty areas of teachers who received professional development.

Overall, in FY 2006, 74 percent of projects targeted multiple grade levels, while 25 percent of projects targeted a single grade level.  As shown in Exhibit 13, among the projects that targeted a single grade level only, 9 percent targeted the elementary school level, 11 percent targeted the middle school level, and 4 percent targeted the high school level. 

Among the projects that targeted multiple grade levels, 58 percent targeted elementary, middle, and high school, 26 percent targeted elementary and middle school; 15 percent targeted middle and high school; and 1 percent targeted elementary and high school. Although the majority of projects served multiple grade levels, the majority of teachers served by the MSP projects (84 percent) were elementary and middle school teachers.

	Exhibit 13.  Grade Levels of Teachers Served, FY 2006 TC "Exhibit 13.  Grade Levels of Teachers Served, FY 2006" \f F \l "1"  
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With respect to the content of professional development, 43 percent of projects provided teachers with professional development in mathematics only, 25 percent provided teachers with professional development in science only, and 30 percent provided teachers with professional development in both mathematics and science (2 percent of projects did not provide this information).  Exhibit 14 shows the content focus of professional development by school level.  Projects that served elementary school teachers only were equally likely to provide professional development in mathematics as in science.  Projects that served middle school teachers only were more likely to provide professional development in mathematics than in mathematics and science, and least likely to provide professional development in science only.  Although very few projects served high school teachers only, these projects were slightly more likely to provide professional development in science and both mathematics and science than in mathematics only.  Finally, projects that served teachers at multiple school levels were most likely to provide professional development in mathematics only and least likely to provide professional development in science only.

	Exhibit 14.  Content Focus of Professional Development by School Level of Projects that Targeted Teachers in FY 2006 TC "Exhibit 14.  Content Focus of Professional Development by School Level of Projects that Targeted Teachers in FY 2006" \f F \l "1" 

	Subject Area
	Elementary school only

Percent (no.) of projects
	Middle school only

Percent (no.) of projects
	High school only

Percent (no.) of projects
	Multiple school levels

Percent (no.) of projects

	Mathematics
	44% 
	(20)
	48%
	(25)
	22%
	(4)
	44%
	(164)

	Science
	44% 
	(20)
	19%
	(10)
	33%
	(6)
	23%
	(87)

	Mathematics and science
	9% 
	(4)
	33%
	(17)
	39%
	(7)
	32%
	(117)

	Did not report
	2%
	(1)
	0%
	(0)
	6%
	(1)
	1%
	(2)

	Total
	100%*  
	(45)
	100%
	(52)
	100%
	(18)
	100%
	(370)

	These data were collected on both the old form and the new form.

*Due to the nature of rounding, the percentages equal to 100 percent when shown to the tenths place..


Exhibits 15a-b show the percentage of regular core content and special education teachers and school administrators that the MSP projects served at the elementary, middle, and high school levels from FY 2004 through FY 2006 (old form and new form).
 The percentage of projects serving regular core content/classroom teachers at the elementary and high school levels has risen slightly each year between FY 2004 and FY 2006, as has the percentage of projects serving special education teachers at the high school level.  The percentage of projects serving regular core content and special education teachers at the middle school level dropped sharply in FY 2006. Overall, approximately one fifth of elementary and middle school projects and one tenth of high school projects also served school administrators.

	Exhibit 15a.  Percent of Projects that Reported Serving Teachers at Elementary Schools, by Teacher Type, FY 2004 – 2006 TC "Exhibit 15a.  Percent of Projects that Reported Serving Teachers at Elementary Schools, by Teacher Type, FY 2004 – 2006" \f F \l "1"  

	Targeted audience


	Elementary Schools (K-5)

	
	FY 2004

Percent (no.) of projects (n=257)
	FY 2005

Percent (no.) of projects (n=375)
	FY 2006

Percent (no.) of projects (n=493)

	Regular core contenta
	61%
	(156)
	69%
	(258)
	70%
	(344)

	Special education teachersb
	30%
	(77)
	24%
	(91)
	28%
	(140)

	School administratorsc
	22%
	(57)
	19%
	(72)
	23%
	(113)

	Other
	--
	
	--
	
	15%
	(73)

	Did not report / Not applicable
	20%
	(51)
	21%
	(79)
	27%
	(133)

	Note: Percentages do not total 100 percent because projects reported one or more responses to this question.  

These data were collected on both the old form and the new form.

aRegular core content teachers are elementary teachers who have regular classroom assignments and middle and high school teachers with mathematics or science assignments.

bSpecial education teachers are teachers who teach special education students.

cSchool administrators are principals and assistant principals.


	Exhibit 15b.  Percent of Projects that Reported Serving Teachers at High Schools, by Teacher Type, FY 2004 – 2006 TC "Exhibit 15b.  Percent of Projects that Reported Serving Teachers at High Schools, by Teacher Type, FY 2004 – 2006" \f F \l "1" 

	Targeted audience


	High Schools (9-12)

	
	FY 2004

Percent (no.) of projects (n=257)
	FY 2005

Percent (no.) of projects (n=375)
	FY 2006

Percent (no.) of projects (n=493)

	Regular core contenta
	52%
	(133)
	55%
	(205)
	56%
	(278)

	Special education teachersb
	16%
	(41)
	17%
	(62)
	19%
	(94)

	School administratorsc
	10%
	(26)
	10%
	(38)
	12%
	(60)

	Other
	--
	
	--
	
	22%
	(107)

	Did not report / Not applicable
	20%
	(51)
	21%
	(79)
	41%
	(203)

	Note: Percentages do not total 100 percent because projects reported one or more responses to this question.  

These data were collected on both the old form and the new form.

aRegular core content teachers are elementary teachers who have regular classroom assignments and middle and high school teachers with mathematics or science assignments.

bSpecial education teachers are teachers who teach special education students.

cSchool administrators are principals and assistant principals.


The MSP projects serve teachers who have a wide variety of primary assignments across all three school levels.  As shown in Exhibit 16, on average, projects served a higher percentage of regular core content teachers across school levels than any other type of teacher.  With the exception of school administrators and Title I teachers at the elementary school level, across school levels, on average, fewer than 5 percent of the teachers served had special assignments such as special education, mathematics or science coach, English language learners, Title I, gifted and talented/AP-IB, or paraprofessional.  

	Exhibit 16.  Average Percent of Teachers Served within Projects, by Teacher Type and School Level, FY 2006 TC "Exhibit 16.  Average Percent of Teachers Served within Projects, by Teacher Type and School Level, FY 2006" \f F \l "1" 

	Targeted audience


	Average Percent of Teachers

	
	Elementary Schools

(K-5)
	Middle Schools

(6-8)
	High Schools

(9-12)

	Regular core content
	41%
	37%
	21%

	Special education teachers
	3%
	4%
	2%

	School administrators
	6%
	4%
	2%

	Math Coaches 
	1%
	1%
	<1%

	Science Coaches 
	1%
	<1%
	0%

	ELL 
	4%
	2%
	1%

	Title 1
	9%
	5%
	3%

	Gifted and Talented / AP-IB
	1%
	1%
	1%

	Paraprofessionals
	<1%
	<1%
	<1%

	Note: Percentages do not total 100 percent because projects reported one or more responses to this question. 

These data were collected on the new form only. 


Characteristics of Projects that Focus on School-wide Interventions TC "Characteristics of Projects that Focus on School-wide Interventions" \f C \l "2" 
Some of the projects are designed to improve mathematics and/or science instruction throughout a school, or a set of schools, rather than just the individual classrooms of participating teachers.  There are 47 projects concentrated in 18 states using this approach.  In three states all of the projects targeted school-wide improvement.  In three other states, more than half of the projects targeted schools and the rest targeted individual teachers or districts. This is significant because the nature of the professional development in the projects tends to be different, as well as the follow-up activities, and the way in which the projects are evaluated.
The projects that targeted schools provided information about the schools they served (see Exhibits 17-18).  The vast majority of these projects reported serving public schools, though a small percentage of these projects (9 percent) also served private, charter, and other types of schools. More than half of the projects served elementary and middle schools (72 percent and 60 percent, respectively), and almost half served high schools (49 percent). These high percentages indicate that many projects served more than one school level. 

Almost all of the projects (85 percent) reported serving at least one school that did not meet Adequate Yearly Progress (AYP) during the reporting period. Additionally, almost all of the projects included schools with a Schoolwide Title I status and had more than 40 percent of students receiving free/reduced price lunch
 (96 percent and 94 percent, respectively), indicating that the projects that targeted schools served schools with a high percentage of at-risk students. 

	Exhibit 17.  Types of Schools Served, among Projects that Selected Schools as Their Primary Target for Intervention, FY 2006 TC "Exhibit 17.  Types of Schools Served, among Projects that Selected Schools as Their Primary Target for Intervention, FY 2006" \f F \l "1" 

	Type of school
	Percent (no.) of projects (n=47)

	Public
	98%
	(46)

	Private
	9%
	(4)

	Charter
	9%
	(4)

	Other
	6%
	(3)

	Did not report 
	2%
	(1)

	Note: Percentages do not total 100 percent because projects could report one or more responses to this question.  

These data were collected on the new form only.


	Exhibit 18.  Characteristics of Schools Served, among Projects that Selected Schools as Their Primary Target for Intervention, FY 2006 TC "Exhibit 18.  Characteristics of Schools Served, among Projects that Selected Schools as Their Primary Target for Intervention, FY 2006" \f F \l "1" 

	Type of school
	Percent (no.) of projects (n=47)

	Did not meet AYP during 12-month reporting period 
	85%
	(40)

	Title I Status:
	------

	       School-wide
	96%
	(45)

	       Targeted assistance
	36%
	(17)

	       No Title I
	66%
	(31)

	More than 40% of students receiving free / reduced-price lunch
	94%
	(44)

	Did not report 
	2%
	(1)

	Note: Percentages do not total 100 percent because projects could report one or more responses to this question.  

These data were collected on the new form only.


Characteristics of Participating Districts TC "Characteristics of Participating Districts" \f C \l "2" 
Eighteen (18) projects in 11 states identified districts as their primary target for intervention. The majority of these projects (10) targeted more than one district, with half targeting five or more districts (see Exhibit 19). Eighty-three (83) percent of these projects served at least one school that did not meet AYP, and, on average, 37 percent of the participating schools in a district did not meet AYP, with the percent of participating schools in the district not meeting AYP ranging from 2 to 97 percent.  

	Exhibit 19.  Number of Districts Participating in MSP Project, among Projects that Selected Districts as Their Primary Target for Intervention, FY 2006 TC "Exhibit 19.  Number of Districts Participating in MSP Project, among Projects that Selected Districts as Their Primary Target for Intervention, FY 2006" \f F \l "1" 

	Number of districts
	Percent (no.) of projects

	1
	33%
	(6)

	2
	11%
	(2)

	3
	11%
	(2)

	4
	6%
	(1)

	5 or more
	28%
	(5)

	Did not report 
	11%
	(2)

	Total
	100%
	(18)

	These data were collected on the new form only.


Professional Development Models and Activities TC "Professional Development Models and Activities" \f C \l "1" 
What professional development approaches are MSP projects using to increase teacher content knowledge in mathematics and science?  What kinds of activities are teachers participating in?  What subject matter and topics are being covered?  

The MSP legislation requires projects to use MSP funds for one or more of the following activities: 1) to create opportunities for enhanced and ongoing professional development of mathematics and science teachers that improves their subject matter knowledge; 2) to promote strong teaching skills for mathematics and science teachers; and 3) to establish and operate mathematics and science summer workshops or institutions with follow-up training. 

This chapter examines how MSP projects in FY 2006 approached the program goal of increasing student achievement in mathematics and science through teacher professional development. It explores the professional development models in use, the specific learning activities within those professional development models, and the content of the professional development. 

The findings in this chapter are based on descriptive information about professional development activities across all MSP projects as well as from qualitative analysis of important program features from a random sample of roughly one third of MSP projects (n =184).  Together these data paint a detailed portrait of the MSP program’s portfolio of FY 2006 funded projects. 

Highlights TC "Highlights" \f C \l "2" 
· The majority of MSP projects (83 percent) provided professional development directly to individual teachers, usually through summer institutes and follow-up activities. The remainder (17 percent) used the lead teacher model, which involves training teachers to provide professional development in mathematics and/or science content and pedagogy to other teachers in their schools or districts. 

· Projects that conducted summer institutes with follow-up activities provided an average of 66 hours of professional development during the summer and 59 hours of follow-up professional development during the school year, bringing the average amount of professional development offered to 125 hours.

· The two most common types of school-year activities were on-site professional development and short-term activities such as participating in workshops and conferences.  

· Forty-three (43) percent of the projects focused on mathematics only, 25 percent focused on science only, and 30 percent focused on both mathematics and science.  

· In mathematics, problem solving (in combination with a mathematical strand) was the most frequently addressed topic across school levels and calculus was the least frequently addressed topic.

· In science, scientific inquiry (in combination with a specific discipline) was the most commonly addressed topic across school levels and chemistry was the least frequently addressed topic.

Professional Development Models TC "Professional Development Models" \f C \l "2" 
The MSP projects reporting in FY 2006 typically used one of two models to provide professional development in mathematics and science to teachers.  As shown in Exhibit 20, the majority of projects (83 percent) provided professional development directly to individual teachers usually through summer institutes and follow-up activities. (These activities are discussed in greater detail in the next section.) The remainder (17 percent) used the lead teacher model, which involves training teachers to provide professional development in mathematics and/or science content and pedagogy to other teachers in their schools or districts. 

	Exhibit 20.  Professional Development Models Used by Projects, FY 2005 – 2006 TC "Exhibit 20.  Professional Development Models Used by Projects, FY 2005 – 2006" \f F \l "1" 

	Model
	FY 2005

Percent (no.) of projects
	FY 2006

Percent (no.) of projects

	Individual Teacher Model
	86%
	(324)
	83%
	(409)

	Lead Teacher Model 
	14%
	(51)
	17%
	(84)

	Total
	100%
	(375)
	100%
	(493)

	These data were collected on both the old form and the new form.


A closer look at the goals of the projects that used the individual teacher model reveals that projects placed varying amounts of emphasis on increasing teacher content knowledge and enhancing teachers’ pedagogy/pedagogical content knowledge (see Exhibit 21).  The majority of these projects (40 percent) had increasing teacher content knowledge as their primary goal.  Another 38 percent placed almost equal emphasis on increasing content knowledge and enhancing pedagogy/pedagogical content knowledge, while 1 percent focused primarily on enhancing pedagogy.  An additional 3 percent of projects had creating teacher leaders who can provide professional development to other teachers as a subsidiary goal.  Some of these projects had a subset of teachers who participated in MSP professional development activities during the first year of the project serve as coaches and teacher leaders in subsequent years.  Other projects offered an optional component of professional development to provide teachers with coaching and leadership skills. 

	Exhibit 21.  Primary Goals of Projects by Model Type in FY 2006 TC "Exhibit 21.  Primary Goals of Projects by Model Type in FY 2006" \f F \l "1"  

	Model
	Percent (no.) of projects

	Individual Teacher Model
	83% 
	(409)

	     Increase Content Knowledge
	40%
	(195)

	     Enhance Pedagogy
	1%
	(5)

	     Increase Teacher Content Knowledge & Enhance Pedagogy
	38%
	(187)

	     Increase Content Knowledge & Create Teacher Leaders
	2%
	(12)

	     Increase Teacher Content Knowledge, Enhance Pedagogy, & Create

     Teacher Leaders
	         2%
	(10)

	Teacher Leader  Model
	17%
	(83)

	     Create Teacher Leaders & Increase Content Knowledge
	1%
	(6)

	     Create Teacher Leaders & Enhance Pedagogy
	<1%
	(2)

	     Create Teacher Leaders, Increase Content Knowledge & Enhance Pedagogy
	15%
	(75)

	Other
	<1%  
	(1)

	Total
	100% 
	(493)

	These data were collected on both the old form and the new form.


In addition to providing professional development in leadership, projects that used the teacher leader model sought to increase participating teacher leaders’ content knowledge and enhance their pedagogy/pedagogical content knowledge.  Teachers who were prepared as teacher leaders were usually former classroom teachers, some of whom continued to teach part-time or return to full-time teaching after a period of leadership.  After their participation in the professional development that the project offered, these teachers then worked with other teachers, often in their own classrooms or through study groups, to improve their content knowledge and apply this knowledge to their own practice.  Projects typically used these teacher leaders in an ongoing fashion throughout the school year to model instruction, observe classroom teaching, or to clarify mathematics or science concepts. 
Professional Development Activities TC "Professional Development Activities" \f C \l "2" 
Projects that use MSP funds to establish summer workshops or institutes are required to conduct the workshop for a period of not less than two weeks and provide at least four days of follow-up training during the school year in order to enhance or extend the knowledge gained in the summer institute. As shown in Exhibit 22, in FY 2006, two thirds of MSP projects conducted summer institutes only or summer institutes with school-year follow-up activities. Overall, projects that conducted summer institutes with follow-up activities provided an average of 66 hours of professional development during the summer institutes, and projects that provided summer institutes only provided an average of 82 hours of professional development.

	Exhibit 22.  Types of Professional Development Activities, FY 2005 - 2006 TC "Exhibit 22.  Types of Professional Development Activities, FY 2005 - 2006" \f F \l "1" 

	Professional development models
	FY 2005
Percent (no.) of projects
	FY 2006
Percent (no.) of projects

	Summer institute only
	2%
	(8)
	3%
	(12)

	Summer institute & follow-up
	86%
	(322)
	62%
	(306)

	Other a
	10%
	(37)
	34%
	(168)

	Did not report 
	2%
	(8)
	1%
	(7)

	Total
	100%
	(375)
	100%
	(493)

	a “Other” is defined as “Activities other than Summer Institutes only or Summer Institutes with follow up activities.”

These data were collected on both the old form and the new form.


Both projects that provided summer institutes and those that did not provide summer institutes offered a wide variety of school-year professional development activities to teachers.  Exhibit 23 shows the types of school-year activities offered by these projects along with the average duration of the activities offered. The two most common types of school-year activities were on-site professional development and short-term activities such as participating in workshops and conferences.  A higher percentage of projects that provided summer institutes offered on-site professional development, study groups, and online coursework than projects that did not offer summer institutes.  By contrast, a higher percentage of projects that did not provide summer institutes offered short-term activities, content course work at a college or university for which some teachers received credit toward a graduate degree, and other types of activities. The average duration of each activity was longer for projects that did not have a summer institute than for projects that did.  Teachers who did not participate in a summer institute often participated in more than one activity, and, on average, were offered
 83 hours of professional development.  By contrast, teachers who participated in a summer institute, on average, were offered 59 hours of follow-up professional development, bringing the average amount of professional development they were offered (summer institute plus follow-up activities) to 125 hours.

	Exhibit 23.  Types and Duration of School-Year Activities Among Projects that Did and Did Not Provide Summer Institutes, FY 2006 (New Form Only) TC "Exhibit 23.  Types and Duration of School-Year Activities Among Projects that Did and Did Not Provide Summer Institutes, FY 2006 (New Form Only)" \f F \l "1" 


	Activities
	Summer Institute Follow-Up Activities (n = 232)
	Other Activities (No Summer Institute)  (n=128)

	
	Percent (no.) of projects
	Mean duration (hours)
	Percent (no.) of projects
	Mean duration (hours)

	On-site professional development 
	68%
	(157)
	27
	57%
	(73)
	39

	Study groups
	41%
	(95)
	20
	29%
	(37)
	21

	Online coursework 
	11%
	(26)
	24
	7%
	(9)
	37

	Distance learning networks 
	12%
	(27)
	12
	11%
	(14)
	13

	Short-term PD (i.e. workshops, conferences)
	55%
	(128)
	20
	63%
	(80)
	28

	Content course work at university
	19%
	(44)
	52
	28%
	(36)
	67

	Other activities
	29%
	(67)
	13
	38%
	(48)
	34

	Did not report / Not applicable
	0%
	(0)
	n/a
	0%
	(0)
	n/a

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question. 

These data were collected on the new form only. 


Activities within Professional Development Models TC "Activities within Professional Development Models" \f C \l "2" 
In this section, we provide a discussion along with some examples of the summer institutes and other/ follow-up activities conducted by MSP projects across the country.  We explore the nature of the activity, who designed and delivered it, and how it was delivered.  

Summer Institutes

Summer institutes were generally designed to provide a period of intensive study of STEM content over a relatively short period of time.  Summer institutes ranged in length from 3 to 22 days, but typically lasted for two weeks (10 weekdays).  They were usually designed and delivered by STEM faculty from the partner IHE, sometimes with assistance from education faculty, professional development professionals, or master teachers within the school district.  

Summer institutes were designed to help teachers develop deep knowledge of the mathematics and science they teach.  The courses typically modeled reform pedagogy and engaged teachers in hands-on, inquiry-based mathematics and/or science content learning.  Many institutes also emphasized and modeled appropriate uses of instructional technology.  Summer institutes often included a lesson design component that allowed teachers to leave the training with ready-to-use lesson plans and instructional materials. Teachers were also encouraged to adapt the lessons they experienced for use with their students. 

By completing the summer institute, teachers could often earn three to six undergraduate or graduate-level credits in STEM or STEM education.  Alternatively they could usually earn professional learning credits to fulfill their district’s continuing education requirements.  Some institutes spanned multiple summers and allowed teachers to earn up to 20 graduate-credits or completion of a master’s degree.  In several cases, completing the institute helped teachers earn STEM education certification or fulfill the state’s High, Objective, Uniform State Standard of Evaluation (HOUSSE) requirements to achieve “highly qualified teacher” status.  High-need districts with uncertified teachers or low student achievement were common targets for MSP projects.  Helping teachers to achieve highly qualified status was frequently cited as a driving force behind the recruitment and selection of professional development participants.  A few projects even offered test preparation assistance to help teachers demonstrate the subject matter knowledge needed for certification and highly qualified status.  

Below are some examples of the types of summer institutes projects held:



On-site Professional Development

MSP projects engaged in a wide range of on-site professional development activities during the school year.  Some projects offered on-site professional development as a follow up activity to the summer institute, while others held no summer institute but offered on-site professional development as one of the training activities.  Activities engaged in during on-site professional development included STEM content courses for teachers, exploration of STEM education content standards, curriculum mapping, lesson development or demonstration, and inquiry activities.  During on-site professional development, teachers also examined pedagogy, student thinking, and assessment techniques.  On-site professional development often involved group activities, but in many cases there was one-on-one interaction between a teacher and a mentor or coach, who was a fellow teacher, a district staff member, or a professional provider of professional development. Mentors/coaches typically conducted observations of the teacher during instruction and provided feedback and constructive criticism.  They often also participated in resource acquisition, lesson planning, instructional modeling, or other forms of instructional support.

Below are some examples of activities conducted during on-site professional development:



Study Groups

A common finding among MSP projects was the opportunity for teachers to collaborate with colleagues during the school year.  Several projects took advantage of the learning opportunities by working together (in study groups) to share and reflect on their math content knowledge and classroom practice.  Through these study groups, teachers met periodically as professional learning communities during the summer institute or the school year.
  

The study groups were led by a facilitator or run by the participating teachers.  In some cases teachers came from the same school and in others they came from several different districts. Groups ranged in size from six teachers to more than a dozen teachers who typically focused in-depth on a particular issue or theme such as student thinking or curriculum mapping.  

In study groups teachers commonly worked with peers teaching the same grade to better understand STEM education content standards for the grade they teach.  Teachers also participated in vertical teaming where they worked with teachers at consecutive grade levels to better understand the learning progression embodied in the standards and/or the curriculum. In many study groups, teachers read and discussed research articles on students’ mathematical or scientific thinking and learning or on instructional strategies for helping students overcome common misconceptions.   

Below are some examples of issues explored and activities that took place in study groups held in FY 2006:


Online Coursework

While most projects that offered courses conducted them in-person, several projects offered online courses or course modules that teachers could access on-demand during the summer or school year.  Online courses expanded access to professional development for teachers in rural areas and provided a convenient option for teachers who needed the flexibility to take courses on-demand.  Online courses offered by MSP projects were typically led by STEM IHE faculty and managed using software applications that support online communities such as Blackboard or WebCT.  Courses usually focused on mathematics or science content, but they sometimes addressed issues related to teaching and learning, curriculum development, or assessment. Some projects also required online discussions to supplement in-person course meetings.   

Examples of the ways in which projects used online courses in FY 2006 include the following:


Distance Learning Networks

A major goal of some MSP projects was to help teachers overcome professional isolation and become members of active and reflective learning communities. Teachers who would otherwise have to travel long distances to meet with their counterparts or with university faculty were able to form communities through distance learning networks.  These networks allowed teachers to complete on-line courses, participate in discussions with instructors and/or their peers, exchange lesson plans and other teaching resources online, and access various materials on-demand.

Below are some examples of MSP projects that involved distance learning networks:


Short-Term Professional Development

Short-term professional development consisted of workshops, seminars, and conferences that lasted from one day to one week (5 days).  These short-term interventions focused on specific mathematics or science content, local curriculum standards, or specific approaches to teaching. Short-term workshops were sometimes held in lieu of a summer institute and were typically closely linked to other professional development activities such as on-site professional development, study groups, or content courses at the university.  Short-term professional development was typically led by IHE faculty, but in many projects it was led by teacher leaders who completed the training with faculty and then delivered it to their colleagues.  

Examples from MSP projects that offered short-term professional development in include:


Content Course Work at a College or University

The primary goal of most of the MSP projects is enhancing teachers’ content knowledge.  To achieve this goal some projects involved teachers in STEM courses provided by a local college or university.  These courses were held on campus or at a site in a participating school district.  The courses were typically intensive and condensed into a period of two to three full-time weeks in the summer or in the evenings or on weekends during the school year.  Teachers earned undergraduate or graduate credit in STEM, and completing the courses helped teachers meet requirements for certification or highly qualified status.  

Examples of content courses offered in MSP projects include the following:



Other Activities

MSP projects offered a variety of other professional development activities to accommodate the varied needs and circumstances of participating schools and teachers.  In addition to face-to-face and online courses and workshops, teachers participated in evening and Saturday institutes and field experiences that often involved multi-day visits to various field sites.   

Evening and Saturday Institutes
  

From the available descriptions, it is clear that evening institutes generally took place on a weekly basis after school, while Saturday institutes were typically all-day events held weekly or once per month.  One project met on “Fraturdays”-- on Fridays after school and on Saturdays.  These institutes took place during the school year and were sometimes held in lieu of summer institutes or as follow-up professional development activities.  Evening and Saturday institutes typically involved the same types of activities that took place during summer institutes but, due to less frequent meetings, were extended over longer periods of time.  During these institutes teachers learned additional content knowledge, explored issues in student thinking and learning, examined pedagogy, and explored best practices.  In some cases, they completed content courses.  In others, they explored curriculum alignment, developed lessons, and participated in science demonstrations.

Field Experiences

Many MSP projects contained a field component that allowed, or sometimes required, teachers to travel off-site for one to five days to engage in experiential learning.  Teachers visited museums, observatories, national parks, mountains, lakes, laboratories, and mines.  They toured facilities, collected samples, and performed experiments.  Using content knowledge gained in the professional development courses, they identified specimens, analyzed data, and produced scientific reports that they presented to their peers or at state/national conferences for mathematics and/or science teachers.


Content Focus of Professional Development Models TC "Content Focus of Professional Development Models" \f C \l "2" 
In their annual reports, projects indicated whether they provided mathematics and/or science content in their MSP professional development, and then identified the major topics within each discipline and the grade level of the teachers to whom each topic was taught.  As shown in Exhibit 24, in 
FY 2006 over 40 percent of the projects focused on mathematics only, a quarter focused on science only, and almost a third focused on both mathematics and science.  This distribution of content focus across projects is almost identical to the distribution in FY 2005.

	Exhibit 24.  Content Focus of Professional Development Model, FY 2005 – 2006 TC "Exhibit 24.  Content Focus of Professional Development Model, FY 2005 – 2006" \f F \l "1"  

	Content
	FY 2005

Percent (no.) of projects
	FY 2006

Percent (no.) of projects

	Mathematics only
	43%
	(161)
	43% 
	(213)

	Science only
	27%
	(100)
	25% 
	(124)

	Mathematics and Science
	30%
	(114)
	30% 
	(145)

	Did not report
	0%
	(0)
	2%
	(11)

	Total
	100%
	(375)
	100%
	(493)

	These data were collected on both the old form and the new form.


Mathematics Content

In mathematics, as shown in Exhibit 25, problem solving was among the most frequently addressed content areas across all school levels, and calculus was the least frequently addressed topic. At the elementary school level, two thirds of projects addressed number and operations, over half addressed algebra, geometry, measurement, reasoning and proof, and less than half addressed probability and statistics and calculus.  At the middle and high school levels, over 70 percent of projects addressed algebra, and approximately two thirds addressed technology.  More than half the middle school projects addressed every topic except calculus. More than half the high school projects addressed geometry, measurement, and reasoning, and less than half addressed number and operations, probability and statistics, and calculus.

	Exhibit 25.  Mathematics Content Areas, among the 267 Projects that Provided Professional Development in Mathematics, FY 2006 TC "Exhibit 25.  Mathematics Content Areas, among the 267 Projects that Provided Professional Development in Mathematics, FY 2006" \f F \l "1" 

	Content
	Elementary School

Percent (no.) of projects (n =203)
	Middle School

Percent (no.) of projects  (n=236)
	High School

Percent (no.) of projects (n =162)

	Number & Operations
	65% 
	(132)
	64% 
	(152)
	46% 
	(74)

	Algebra
	57% 
	(116)
	79% 
	(186)
	73% 
	(118)

	Geometry
	52% 
	(106)
	63% 
	(149)
	56% 
	(91)

	Measurement
	57% 
	(115)
	59% 
	(140)
	51% 
	(83)

	Probability & Statistics
	44% 
	(90)
	58% 
	(138)
	47% 
	(76)

	Problem Solving
	75% 
	(152)
	80% 
	(188)
	72% 
	(116)

	Reasoning & Proof
	55% 
	(111)
	56% 
	(132)
	57% 
	(92)

	Calculus
	1% 
	(3)
	6% 
	(13)
	15% 
	(24)

	Technology
	42% 
	(86)
	64% 
	(150)
	69% 
	(111)

	Other
	15% 
	(30)
	23% 
	(55)
	17% 
	(27)

	Did not report 
	12% 
	(25)
	3% 
	(6)
	11% 
	(18)

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the new form only.


The project narratives indicate that mathematics content was typically taught by mathematics faculty from the partner IHE but, in some cases, was taught by master teachers alone or in partnership with IHE faculty.  In many projects that used the teacher leader model, teacher leaders learned the content from faculty and delivered it to colleagues in their district or school.  The mathematics content provided to MSP teachers was aligned with state mathematics standards and curriculum frameworks, and the professional development focused on helping teachers develop deep knowledge of the mathematics that they teach.  

Professional development in mathematics was typically provided in topic areas where students performed poorly on the state assessment.  These areas included: number and operations (fractions, decimals, percents), algebra (patterns, relations, variables, functions), geometry (polygons, transformations), measurement (area, perimeter, angles), statistics and data analysis (mean, median, mode, histograms, boxplots), probability (permutations, combinations), and problem solving (routine and non-routine problems). In several projects, these topics were addressed by creating new undergraduate or graduate level courses.  In other projects, they were addressed in workshops or informal courses where lessons focused on developing teachers’ conceptual understanding of the content.

Teaching and learning aids such as algebra tiles, measurement tools and devices, and other manipulatives were commonly used to enhance teachers’ understanding and to model instructional approaches.  The professional development integrated technology such as graphing calculators, computers, and the Internet, and software such Geometer’s Sketchpad and Cabri Jr. for geometry, and TinkerPlots and Fathom for statistics and data analysis. Teachers were expected to plan lessons using these technologies and software programs.   

The professional development was typically provided using learner-centered, active learning pedagogies that teachers were expected to emulate with their students.  Teachers were often assisted in adapting the lessons they experienced for use with students in their classrooms. Some teachers published the lessons they developed on project websites for other teachers to access and use.  In some projects, teachers taught the lesson as a demonstration to their peers in a study group.



Science Content
In science, as shown in Exhibit 26, scientific inquiry was the most commonly addressed topic across school levels, and chemistry was the least frequently addressed topic. At the elementary and middle school levels, more than 70 percent of projects addressed physical science, and more than 60 percent of projects addressed life science/biology, earth science, and technology.  At the high school level, more than half the projects addressed physical science and technology, and almost half addressed physics and earth science. 

	Exhibit 26.  Science Content Areas, among the 205 Projects that Provided Professional Development in Science, FY 2006 TC "Exhibit 26.  Science Content Areas, among the 205 Projects that Provided Professional Development in Science, FY 2006" \f F \l "1" 

	Content
	Elementary School

Percent (no.) of projects (n =158)
	Middle School

Percent (no.) of projects (n =174)
	High School

Percent (no.) of projects (n =124)

	Scientific Inquiry
	89% 
	(141)
	90% 
	(157)
	77% 
	(95)

	Physical Science
	73% 
	(115)
	73% 
	(127)
	55% 
	(68)

	Chemistry
	41% 
	(64)
	45% 
	(79)
	35% 
	(44)

	Physics
	45% 
	(71)
	49% 
	(86)
	48% 
	(60)

	Life Science / Biology
	61% 
	(96)
	63% 
	(109)
	45% 
	(56)

	Earth Science
	68% 
	(107)
	67% 
	(117)
	48% 
	(60)

	Technology
	62% 
	(98)
	65% 
	(113)
	59% 
	(73)

	Other
	27% 
	(43)
	31% 
	(54)
	31% 
	(38)

	Did not report 
	8% 
	(12)
	4% 
	(7)
	17% 
	(21)

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the new form only.


Like mathematics, the project narratives indicate that science content was typically taught by science faculty from the partner IHE but, in some cases, was taught by master teachers alone or in partnership with IHE faculty.  In many projects that used the teacher leader model, teacher leaders were taught the content by faculty and delivered it to colleagues in their district or school.  The science content provided was aligned with the National Science Education Standards, state science standards, and state science curriculum frameworks.  The focus was on helping teachers develop scientific knowledge through inquiry and knowledge of inquiry-based science instruction.  

Professional development in science was provided in high-need topic areas, topic areas where large numbers of teachers were not highly qualified or where students performed poorly on the state assessment. Student learning and common misconceptions were addressed in several projects, and instructional strategies for identifying and overcoming misconceptions were modeled by the instructors.  Some projects used the 5-E learning cycle lesson format to model reform-oriented teaching.  

Within these content areas, participants used hands-on, inquiry-based methods to study a variety of topics including water quality, plant growth, genetics, matter and energy, electricity and magnetism, the water cycle, and plate tectonics.  Most projects also included a field component where teachers partnered with STEM faculty or other professionals to explore scientific phenomena and conduct their own scientific investigations.  Data collection and analysis tools such as probes, GPS systems, and data loggers were commonly used. Teachers also experienced formative assessment and learned to use higher-order questions to promote deeper learning of earth, life, and physical science content and concepts.  

Science professional development was taught using guided inquiry or other active-learning pedagogies that teachers were expected to use with their students.  Through the affiliation with IHE partners, teachers in several projects had access to sophisticated laboratory equipment and high-tech facilities. Teachers were often assisted by professional development providers, mentors/coaches, and peers in adapting the lessons they experienced for use in their classrooms.  In several projects teachers were provided with inquiry-based science activities and experiments that could be done with inexpensive equipment or everyday materials.


Mathematics and Science Content

Projects that focused on both mathematics and science approached the subject matter in one of two ways: separate or integrated. More projects (42 percent) used a separate approach than the integrated approach (19 percent).  The remaining projects could not be classified because of insufficient or missing information.
  

Separate Approach

Projects that used the separate approach addressed mathematics and science in courses that were taught contemporaneously or consecutively.  Middle and high school teachers received professional development in subjects they taught. Elementary school teachers, and middle and high school teachers who taught both subjects received professional development in one or both subjects.  The goals for these projects were similar to the goals of projects that focused only on mathematics or only on science, and the professional development was similar in format to the mathematics and science professional development described above.  The mathematics professional development was provided by mathematics faculty and/or master teachers and the science professional development was provided by science faculty and/or master teachers.  The content of the professional development was aligned with the state standards in mathematics or science and teachers engaged in hands-on and inquiry activities.  Professional development providers modeled the pedagogy they expected teachers to adopt, used formative assessment techniques to gauge teacher learning, and incorporated graphing calculators, computers, and other relevant forms of technology into instruction.
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Integrated Approach

Projects that used the integrated approach offered joint professional development opportunities on mathematics and science topics. In many cases the goal of the integrated approach was to enrich the curriculum by developing interdisciplinary approaches for teaching mathematics and science, or by integrating mathematics or science with literacy.  The professional development was typically taught jointly by STEM faculty and STEM educators and/or master teachers with the intent to provide teachers with both rigorous content knowledge and a model of best instructional practices.  Projects varied in the topics they integrated, with some combining topics such as earth science and geometry or physical science and algebra.  Projects typically did not provide details in their annual reports about the logistics of the integration and the instructional processes used to deliver the course content.  
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Evaluation of MSP Effectiveness TC "Evaluation of MSP Effectiveness" \f C \l "1" 
As part of its program, every MSP project is required to design and implement an evaluation and accountability plan that allows for a rigorous assessment of its effectiveness. The plan must include measurable objectives to: 1) increase the number of mathematics and science teachers who participate in content-based professional development activities; and 2) increase student academic achievement.  

The requirement for a rigorous evaluation of MSP projects is specified in the programs enabling legislation in the No Child Left Behind Act. Unlike in previous programs MSP programs are required to measure the growth in teacher content knowledge and student achievement. To support MSP projects in their efforts to design and implement systematic, strong evaluations, the federal MSP office worked closely with the states, providing technical assistance opportunities and resource materials tailored to MSP evaluation.  The Department of Education has also provided ongoing support to state MSP coordinators and local MSP project directors through conference calls, webinars, regional and national conferences, and an expansive website.

In order to ensure that projects are providing high-quality information on program outcomes,a rubric was developed as part of the Data Quality Initiative through the Institute for Education Sciences (IES) at the U.S. Department of Education. The criteria that comprise the rubric specify conditions that projects that use experimental designs and quasi-experimental designs must meet in order to be deemed rigorous evaluations.  The criteria were applied for the first time to final evaluation reports of projects that ended in the current reporting period.

In this chapter, evaluation activities and findings of FY 2006 MSP projects were discussed.  The chapter starts with a discussion of the evaluation designs that projects used to assess the impacts and outcomes of their interventions and the measures they used to assess gains in teacher content knowledge, changes in classroom practice, and student achievement.  Next projects’ evaluation findings are explored.  The next section focuses on factors associated gains in teacher content knowledge in mathematics and science (Research Question #2).  The chapter concludes with a discussion of the findings from projects that were determined to have strong evaluation designs.

Highlights TC "Highlights" \f C \l "2" 
· Six (6) projects reported using an experimental design to evaluate their project; 173 projects reported using a quasi-experimental design with a matched or non-matched comparison group.
  The rest of the projects used less rigorous evaluation designs.

· The most frequently used assessment of teacher content knowledge in mathematics was Learning Mathematics for Teaching (LMT) (14 percent of projects).  

· The most frequently used assessments of teacher content knowledge in science were Diagnostic Science Assessment for Middle School Teachers and Diagnostic Teacher Assessments in Mathematics and Science (DTAMS) (4 percent of projects each).  

· Fifty-eight (58) percent of projects observed classrooms to measure the extent to which teachers were applying lessons from their MSP professional development to their classroom instruction.

· Thirty-three (33) percent of projects used state mathematics assessment data and 19 percent used state science assessment data to measure student achievement.

· Seventy-one (71) percent of teachers who were assessed in mathematics showed significant gains in their content knowledge, and 80 percent of teachers who were assessed in science showed significant gains in their content knowledge.

· Among the 47 percent of students with assessment data in mathematics (new form projects only), 64 percent scored at the basic level and above and 47 percent scored at the proficient level or above.

· Among the 22 percent of students with assessment data in science (new form projects only), 41 percent scored at the basic level or above and 29 percent scored at the proficient level or above.

· An average of 68 percent of students in classrooms of MSP teachers whose projects reported on the old form scored at the proficient level or above in state assessments of mathematics or science, up 7 percentage points from the previous assessment.  

· Three (3) characteristics were found to be significantly associated with gains in teacher content knowledge in mathematics:  use of the individual teacher model and “other” program lead were positively associated with gains, while the number of participating teachers was negatively associated with gains.
· One (1) characteristic was found to be significantly associated with gains in teacher content knowledge in science: “other” program lead was positively associated with gains.

· Nine (9) components (i.e., individual studies) of 8 final projects were classified as having strong quasi-experimental designs. No component of any project was classified as having a strong experimental design. The strong components fall into three overarching categories:  teacher content knowledge (2 projects), teacher classroom practice (3 projects), and student achievement (4 projects).  

Evaluation Designs TC "Evaluation Designs" \f C \l "2" 
The information collected about evaluation designs on the old form and the new form is not congruent.  The old form asked about quasi-experimental designs in general, which include designs with and without matched comparison groups, whereas the new form asked specifically about designs with matched comparison groups and designs with non-matched comparison groups.  The old form asked about no control/comparison designs, and the new form asked about the collection of qualitative data only.  Further, the old form allowed projects to select more than one type of design response option, while the new form did not. Consequently, data on the evaluation designs of old form projects are presented in Exhibit 27 along with trend data from FY 2004 and 2005, and data on the evaluation designs of new form projects are presented in Exhibit 28.

In FY 2006, one old form project used an experimental design and slightly more than a quarter (26 percent) used a quasi-experimental design broadly defined.  The most common design of old form projects was a no control/comparison group study in which projects conducted pre- and post-tests on only those teachers who participated in the MSP project (43 percent of projects).  

	Exhibit 27.  Types of Evaluation Designs Used by Projects, FY 2004 – 2006 (Old Form Projects Only) TC "Exhibit 27.  Types of Evaluation Designs Used by Projects, FY 2004 – 2006 (Old Form Projects Only)" \f F \l "1" 

	Evaluation Design Categories
	FY 2004

Percent (no.) of projects (n=257)
	FY 2005

Percent (no.) of projects

(n=375)
	FY 2006

Percent (no.) of projects

(n=127)

	Experimental design – using random assignment of schools, teachers, and/or students to MSP (Treatment) vs. no-MSP (Control) groups
	9%
	(23)
	3%
	(12)
	1%
	(1)

	Quasi-experimental design – using various methods, other than random assignment to compare schools, teachers, and/or students with and without MSP services (e.g., matched comparison groups, non-matched comparison groups)
	32%
	(82)
	45%
	(168)
	26%
	(33)

	No control/comparison groups – using pre- and post-Professional Development-tests only and/or other one-time data collection methods
	50%
	(128)
	44%
	(164)
	43%
	(55)

	Other (e.g., case studies, formative research)
	28%
	(72)
	27%
	(101)
	13%
	(17)

	Did not report
	8%
	(20)
	7%
	(27)
	17%
	(21)

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the old form only.


Few new form projects (5) reported using an experimental design. Overall, 38 percent of new form projects reported using a quasi-experimental design, with 23 percent of projects using the more rigorous matched comparison groups design.  Like the old form projects, the majority of new form projects collected qualitative data on their project only or used an “other” design that was predominately qualitative or formative.

	Exhibit 28.  Types of Evaluation Designs Used by Projects, FY 2006 

(New Form Projects Only) TC "Exhibit 28.  Types of Evaluation Designs Used by Projects, FY 2006" \f F \l "1" 

	Evaluation design categories
	Percent (no.) of projects

	Experimental design – using random assignment of schools, teachers, and/or students to MSP (Treatment) vs. no-MSP (Control) groups
	1%
	(5)

	Matched comparison groups – matching by methods other than random assignment to compare schools, teachers, and/or students with and without MSP services
	23%
	(85)

	Non-matched comparison groups – compare non-matched groups of schools, teachers, and/or students with and without MSP services
	15%
	(55)

	Qualitative data only – using post-Professional Development-test only and/or other one-time data collection methods
	14%
	(51)

	Other (e.g., case studies, formative research)
	46%
	(167)

	Did not report 
	1%
	(3)

	Total
	100% 
	(366)

	These data were collected on the new form only.


The new form asks projects to identify the individual or group that conducted the evaluation.  As shown in Exhibit 29, a third of projects (32 percent) hired an external evaluator, and slightly more than a quarter of projects used MSP partner organization staff or a combination of an external evaluator and internal MSP partner organization staff.  Three (3) percent of projects were involved in a statewide evaluation of their state’s MSP projects. 
	Exhibit 29.  Percent of Projects by Evaluator Type, FY 2006 TC "Exhibit 29.  Percent of Projects by Evaluator Type, FY 2006" \f F \l "1" 

	Type of evaluator
	Percent (no.) of projects

	Hired external evaluator
	32%
	(116)

	MSP partnership organization staff
	28%
	(101)

	Combination of external evaluator and internal MSP partnership organization staff
	26%
	(96)

	Statewide evaluation
	3%
	(11)

	Other
	11%
	(42)

	Did not report 
	0%
	(0)

	Total
	100%
	(366)

	These data were collected on the new form only.


Assessment Measures TC "Assessment Measures" \f C \l "2" 
Projects were asked to provide information about the assessment instruments they used to assess teacher and/or student achievement and also to provide information on how they measured the extent to which teachers applied the lessons from the MSP professional development to their classroom instruction.  Below we discuss the measures projects used to assess their teachers’ content knowledge and the measures they used to assess teachers’ classroom practice.  Then we discuss how projects measured student achievement.

Teacher Assessment Measures

Exhibit 30 shows the percent of FY 2006 projects that used a standardized, pre-existing instrument that had undergone reliability and validity testing to assess teacher content knowledge or pedagogy. The most frequently used assessment of teacher content knowledge in mathematics was Learning Mathematics for Teaching (LMT) (24 percent of projects).  The most frequently used instruments in science were Diagnostic Science Assessment for Middle School Teachers and Diagnostic Teacher Assessments in Mathematics and Science (DTAMS) (11 percent of projects each).  A small number of projects used other standardized measures in their evaluations. The most frequently used instruments were the Reformed Teacher Observation Protocol (RTOP) and Surveys of Enacted Curriculum (SEC) (16 percent and 13 percent of projects, respectively). 

	Exhibit 30.  Percent of Projects that Used Pre-Existing Assessments to Assess Teacher Content Knowledge, FY 2006 TC "Exhibit 30.  Percent of Projects that Used Pre-Existing Assessments to Assess Teacher Content Knowledge, FY 2006" \f F \l "1" 

	Assessment Measure
	Percent (no.) of projects (n=493*)

	Mathematics
	

	Diagnostic Mathematics Assessments for Middle School Teachers (DMAMST)
	13%
	(36)

	Learning Mathematics for Teaching (LMT)
	24%
	(70)

	Knowledge of Algebra for Teaching (KAT)
	3%
	(8)

	Diagnostic Teacher Assessments in Mathematics and Science (DTAMS)
	  1%       
	(4)

	Other
	59%
	(169)

	Science
	
	

	Assessing Teacher Learning about Science Teaching (ATLAST)
	7%
	(13)

	Force Concept Inventory
	1%
	(3)

	Diagnostic Science Assessment for Middle School Teachers (DSAMST)
	11%
	(21)

	Misconception Oriented Standards-Based Assessment (MOSART)
	2%
	(5)

	Diagnostic Teacher Assessments in Mathematics and Science (DTAMS)
	9%
	(18)

	Other
	70%
	(139)

	Other Assessments Used for the Evaluation
	
	

	Inside the Classroom Observation and Analytic Protocol
	7%
	(21)

	OMLI Classroom Observation Protocol
	1%
	(2)

	PRAXIS I
	1%
	(2)

	PRAXIS II
	2%
	(5)

	PRAXIS III
	<1%
	(1)

	Reformed Teaching Observation Protocol (RTOP)
	16%
	(43)

	Surveys of Enacted Curriculum (SEC)
	13%
	(33)

	Other
	59%
	(156)

	These data were collected on the old and the new form.

*Projects have used multiple assessments and therefore are reported several times.


Projects that did not use a standardized content assessment typically developed assessments specifically for their MSP project. These assessments were often developed by IHE faculty affiliated with the project. Projects often borrowed and/or adapted items from state and national assessments such as National Assessment of Educational Program (NAEP), though many developed their own instruments to align with their MSP professional development.
  

In addition to the content assessments, projects used a wide variety of other types of instruments to evaluate their teachers and their projects. They include project-developed classroom observation protocols and checklists, formal assessments of teachers’ attitudes and beliefs such as Mathematics Teacher Efficacy and Beliefs Instrument (MTEBI) and Science Teacher Efficacy and Beliefs Instrument (STEBI) as well as locally developed attitude and beliefs instruments and course evaluations. 

Measures of Classroom Instruction

The projects were asked how they measured the extent to which teachers were applying lessons from their MSP professional development to their classroom instruction. As shown in Exhibit 31, the majority of projects (i.e., 58 percent or more) either used a method not specified on the annual report form or engaged in classroom observation.  Projects that selected “other” reported using several different methods to assess changes in teachers’ classroom practice.
  They include:

· informal teacher self-reports and formal interviews, surveys/questionnaires, and focus groups;   

· observations by and conversations with school and district administrators, site specialists, coaches, and IHE faculty;

· analysis of lesson plans, implementation logs, teachers’ portfolios, Blackboard discussions, and student work; and

· action research.

	Exhibit 31.  Methods of Evaluating the Application of MSP Professional Development to Classroom Instruction, FY 2006 TC "Exhibit 31.  Methods of Evaluating the Application of MSP Professional Development to Classroom Instruction, FY 2006" \f F \l "1" 

	Type of school
	Percent (no.) of projects (n=366)

	Classroom observation
	58%
	(214)

	Video taping
	10%
	(35)

	Journals
	21%
	(78)

	Blogs
	4%
	(16)

	Other
	63%
	(229)

	Did not report / Not applicable 
	2%
	(6)

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.  

These data were collected on the new form only.


Projects that engaged in classroom observation used or adapted several different classroom observation protocols and checklists or developed their own. Some of the pre-existing instruments that projects used include Horizon Research Institute’s Local Systemic Change and Inside the Classroom observation protocols, Expert Science Teaching Educational Evaluation Model (ESTEEM) Classroom Observation Instrument, Reformed Teacher Observation Protocol, and Science and Mathematics Program Improvement (SAMPI) Lesson Observation Protocol. Classroom observations ranged from random to targeted, from informal/anecdotal to formal, to walkthroughs.  The observations were conducted by coaches, principals, mathematics and science specialists, evaluators, principal investigators, and IHE content faculty. 

Projects that used video tapes varied in their methods for selecting teachers to video tape and the video tapes they made were used for different purposes.  Some projects randomly selected teachers to video tape, some video taped all MSP teachers giving a lesson in their own classroom, some video taped Lesson Study sessions, while still others video taped exemplary practices to use in teacher professional development activities. Although most projects used video tapes to assess teacher practice, some projects had teachers use the video tapes of themselves or their Lesson Study group for self-assessment and reflection.  Projects that used video tapes for evaluative purposes often assessed them using pre-existing or locally developed observations protocols.

Some projects required teachers to make daily entries in journals and implementation logs during summer institutes and periodically during the school year.  In some projects the journals were exclusively for teachers’ own reflection, in others they were reviewed by project staff and sometimes shared and discussed with other project participants.  Some projects analyzed teachers’ journal entries using case study protocols and other qualitative analysis techniques.

Very few projects used blogs.  Those that did used Blackboard and WebCT platforms.  Teachers who blogged posted lesson plans, shared reflections and other experiences including successes/failures in implementing activities, and provided feedback. A couple of projects mentioned engaging in content analysis and searching blogs for patterns. 

Assessment of Student Achievement

The majority of FY 2006 MSP projects that measured student achievement used their state assessment in either math or science.  Exhibit 32 (mathematics) shows that 83 percent of the projects reporting on student math achievement used their state math assessment to measure student gains.  Exhibit 33 (science) shows that 63 percent of the projects reporting on student science achievement used their state’s science assessment.

The “other” tests that projects reported using to assess student achievement in mathematics include the Stanford Achievement Test (SAT-10), Mathematics Assessment Resource Service (MARS), Northwest Education Association (NWEA) Math Assessment, Growth Points Inventory for Geometry and Measurement, Iowa Test of Basic Skills, and district benchmark assessments,  The “other” tests that projects reported using to assess student achievement in science include: Iowa Test of Basic Skills, Stanford Achievement Test (SAT-10), Project Lead the Way course specific tests, Northwest Education Association (NWEA) General Science and Inquiry Assessment, and PROM/SE (Promoting Rigorous Outcomes in Mathematics and Science Education). 
	Exhibit 32.  Measures of Student Achievement in Mathematics Used by Projects, FY 2006 TC "Exhibit 32.  Measures of Student Achievement in Mathematics Used by Projects, FY 2006" \f F \l "1"  


	Measures
	Number of projects reporting on mathematics assessments (n=197)
	Percent of projects reporting on mathematics assessments

	State assessments
	164
	83%

	National Assessment of Educational Progress (NAEP)
	1
	<1%

	Locally developed, valid and reliable test based on content taught
	36
	18%

	Other 
	39
	20%

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the old and new form.


	Exhibit 33.  Measures of Student Achievement in Science Used by Projects, FY 2006 TC "Exhibit 33.  Measures of Student Achievement in Science Used by Projects, FY 2006" \f F \l "1"  

	Measures
	Number of projects reporting on science assessments

(n =146)
	Percent of projects reporting on science assessments

	State assessment
	92
	63%

	National Assessment of Educational Progress (NAEP)
	2
	1%

	Locally developed, valid and reliable test based on content taught
	36
	25%

	Other
	38
	27%

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the old and new form.


Project Reported Findings TC "Project Reported Findings" \f C \l "2" 
The logic underlying the MSP program posits that the provision of professional development services to mathematics and science teachers will help increase their content knowledge in these subjects, which in turn will improve their instruction, thereby increasing student achievement in these subjects.  This section summarizes the evaluation findings reported in FY 2006 on teacher content knowledge, teaching skills, and student achievement.  Findings about schools, districts, and project partners are also discussed.
Teacher Content Knowledge  

As part of their evaluations, MSP projects are required to pre- and post-test teachers’ content knowledge in mathematics and/or science and report on the numbers of MSP teachers who significantly increase their knowledge.
  In FY 2006, as seen in Exhibit 34, 71 percent of teachers who were assessed in mathematics showed significant gains in their content knowledge, and 80 percent of teachers who were assessed in science showed significant gains in their content knowledge.  A larger percentage of teachers who were assessed in mathematics in FY 2006 than in FY 2005 showed gains in content knowledge, whereas a smaller percentage of teachers who were assessed in science in FY 2006 than in FY 2005 showed gains in content knowledge. 

	Exhibit 34.  Percent of Teachers with Significant Gains In Content Knowledge, of Those Teachers with Pre-Post Content Assessments, Summed Across All Projects,  FY 2005 – 2006 TC "Exhibit 34.  Percent of Teachers with Significant Gains In Content Knowledge, of Those Teachers with Pre-Post Content Assessments, Summed Across All Projects,  FY 2005 – 2006" \f F \l "1"  

	Content area
	Number of teachers assessed
	Number of teachers with significant gains
	Percent of teachers 
with significant  gains

	
	FY 2005
	FY 2006
	FY 2005
	FY 2006
	FY 2005
	FY 2006

	Mathematics content knowledge
	4,937
	11,693
	3,158
	8,316
	64%
	71%

	Science content knowledge 
	1,364
	6,689
	1,128
	5,328
	83%
	80%

	Note:  FY  2005  data were collected on the old form (K-5 teachers only).  FY 2006 data combines data from the old form (K-5 teachers only) with data from the  new form(all teachers)..


Teaching Skills and Other Teacher Outcomes 

The MSP legislation authorizes projects to engage in activities that promote strong teaching skills for mathematics and science teachers, including integrating reliable scientifically based research on teaching methods and technology-based teaching methods into the curriculum.  The promotion of strong pedagogy in the legislation is grounded in the theory that gains in student achievement depend on the ability of teachers to effectively share their knowledge with students through high-quality teaching strategies. The national mathematics and science education standards define high-quality pedagogy and call for teachers to adopt a reformed teaching style. For example, The National Science Education Standards (National Research Council, 1996) and the Benchmarks for Science Literacy (American Association for the Advancement of Science, 1993) call on science teachers to focus on and support inquiry while interacting with students, orchestrate discourse among students about scientific ideas, and challenge students to accept and share responsibility for their own learning. Principles and Standards for School Mathematics (National Council of Teachers of Mathematics, 2000), urges teachers of mathematics to create classroom environments in which students are encouraged to explore mathematical ideas from multiple perspectives, take risks, share failures and successes, and question one another. 

In this section, we look at changes in MSP teachers’ instructional practices reported by projects in the qualitative sample, and then look more closely at the outcomes reported by projects that used a structured observation protocol.
Results from Structured Teacher Classroom Observations  

To assess the influence of the MSP projects on participating teachers’ instructional skills and classroom practice, the narrative reports of FY 2006 MSP projects that used structured classroom observation protocols were examined. Overall, 136 projects conducted classroom observations and used 37 distinct observation protocols to observe teachers’ classroom practice. 

Three observation protocols were used by a large enough number of projects to conduct meaningful analyses: 

· the Reformed Teaching Observation Protocol (RTOP) (n = 43)

·  the Inside the Classroom Observation (ICO) Protocol (n = 21)

·  the Local Systemic Change (LSC) Observation Protocol (LSC)  (n = 5)

These three widely used instruments are based on the National Science Education Standards (National Research Council, 1996) and the Principles and Standard for School Mathematics (NCTM, 2000), and have been shown to be valid and reliable measures. 

Of the 86 projects that used these three observation instruments, fifty (50) reported on their data collection methods and 28 projects reported findings. After a brief description of each of the three observation protocols, the findings from these 28 projects are presented. 

Observation Protocols

The Reformed Teaching Observation Protocol (RTOP) was created in 1998 as part of an NSF-funded program, the Arizona Collaborative for Excellence in the Preparation of Teachers (ACEPT), to capture characteristics that define reformed teaching in mathematics and science classrooms. The instrument measures three constructs: inquiry orientation, the extent to which teachers encourage and support methods of inquiry; content propositional knowledge, the extent to which relevant and accurate content is presented to the students; and collaboration, the extent to which student voices and preconceptions are acknowledged during the lesson. 

The Inside the Classroom Observation Protocol and the Local Systemic Change Observation Protocol were both designed by the Horizon Research Institute to measure the quality of an observed K-12 science or mathematics classroom, without prescribing a particular instructional practice. Similar to the RTOP, both of these protocols consist of items that examine the pedagogy or implementation of a lesson, its mathematics/science content, and the classroom culture. They differ by only a few items. The Inside the Classroom Protocol also asks the observer to provide several descriptive narratives of the lesson components and to interview the observed teacher to learn about the purpose of the lesson and factors that influenced its planning and implementation. Although most projects used these instruments in their original form, several projects used a modified version. 
Limitations of the Analysis

It is important to note the limitations of this analysis before presenting the results.

· The MSP Annual Performance Report does not require projects to report on classroom observations. 

· There was great variability in the amount of detail provided by the projects. Some simply stated they used the protocol and did not provide any relevant findings, while others provided greater detail on their methods and findings. 

· Projects are more likely to report positive findings than negative or neutral ones.

Qualitative analysis of the project narratives reveals that projects differed in the purpose for which they conducted the observations, with few using the protocol to formally assess the efficacy of their intervention. For example, four projects conducted informal observations to gain a general sense of changes in teachers’ pedagogy. Another project used the observation data as part of a needs assessment to identify areas of weakness to be emphasized in subsequent professional development activities. 
Findings

As noted above, projects analyzed their classroom observation data with varying degrees of methodological and analytic rigor.  Consequently, the results are presented  by degree of rigor.  The results presented first are from projects that conducted statistical analyses on their observation data.  The results presented next compare the pre/post scores on the observational protocols without statistical analyses.  Finally, generalized findings concerning teacher practice reported by projects that used the observational protocols are presented. 


Results from projects that conducted statistical analyses 

Five projects conducted statistical tests on their data. Two of these projects conducted an analysis that compared pre- and post-observation data from teachers that participated in the projects’ professional development program with teachers that had not.  Three projects performed analyses that compared pre- and post-intervention data from the same group of teachers that had participated in the professional development program.

Three of the five projects found no statistically significant difference between the participating and non-participating teachers’ scores or between the participating teachers’ pre- and post-intervention results.  However, two projects reported significant differences between the participating teachers’ pre-intervention and post-intervention scores

· One project reported statistically significant improvement on the propositional knowledge scale of the RTOP. Items belonging to this scale measure the relevance and accuracy of the content presented during the lesson as well as strategies the teacher uses to increase students’ comprehension of the subject matter, such as making connections to other subjects and encouraging abstraction. 

· The other project reported statistically significant improvement on the following items from the RTOP instrument: making connections between mathematics and other disciplines and engaging in mathematics/science activities using concrete materials. 


Results from Projects that Reported Comparison Data without Statistical Analyses

Eleven (11) of the 28 projects reported results from their classroom observations but did not conduct statistical analyses. Four of these projects compared observation scores for participating and non-participating teachers. Seven projects reported results from a pre/post- intervention observation of the participating group alone.  

All four of the projects that compared treatment and comparison groups reported higher scores on the observation protocol among the treatment groups.  Similarly, all of the eleven projects that compared pre- and post-intervention results among the participating teacher group reported improvements.  Some of the improvements reported include the following:

· One of the projects that compared treatment and comparison groups reported specific improvements in the participating teachers’ classroom strategies, such as an increased amount of dialog and an increased use of cooperative learning strategies.

· Three of the projects that compared the pre- and post-intervention results of participating teachers alone reported the following improvements in teacher practice: increased confidence of teachers in the subject matter, more integration of the lesson content with other subjects, improved alignment of the material with the developmental level of the students, greater variety in the teaching methods used, and more excitement surrounding the lessons.

Generalized Results from All Twenty-Eight Projects

All three observation protocols measured the same general attributes of lessons:  pedagogy, content, and classroom culture.  Below we explore the results in each category from the 28 projects that reported findings 

Pedagogy.  The pedagogy category addresses the instructional techniques teachers use to present information to students.  Over half (57 percent) of the 28 projects mentioned increased use of positive pedagogical techniques among teachers that participated in the projects.  These techniques included, for example,  open-ended or thought-provoking questioning and use of concrete objects to illustrate concepts. 

Classroom culture.   The classroom culture category addresses the student/teacher relationship and the level of student engagement observed in the classroom.  Almost half the projects (43 percent) reported favorable classroom practices in this category. The teacher behaviors observed included high levels of teacher enthusiasm in approaching the lesson and teacher-facilitated cooperative problem-solving among students.

Content.  The content category focuses on the relevance and rigor of the content presented in the classroom, the teacher’s understanding of the content presented during the lesson, strategies the teacher uses to enhance the comprehension of concepts among students, and the use of formative assessments to gauge student. About a third (32 percent) of the projects reported positive practices in the area of content.  These practices include a display by the teacher of a solid understanding of the content area and alignment of the lesson objectives with state standards. In summary, 28 projects reported results from the use of three classroom observation protocols that produce valid and reliable data.  Because only 5 of these projects analyzed the observation data using statistical analyses, our ability to draw firm conclusions about the influence of the MSP program on teachers’ classroom practice is limited. However, those projects that did report findings indicated that the MSP professional development was leading to positive classroom change. 

Findings About Student Achievement in Mathematics and Science

In FY 2006 a little more than three quarters of the new form projects (79 percent; 289 projects) reported preliminary findings on the number of students scoring at the basic level or above in mathematics and/or science content knowledge among students taught by teachers who participated in MSP professional development. (Old form projects did not report these data.)  Projects reported the number of students served, the number of students assessed, and the number of students scoring at the basic level or above and at the proficient level or above in state assessments in both mathematics and science.  The percents of basic level or above students were based on the number of students with assessment data in each respective content area.  These numbers were aggregated across all grade levels and all schools with teachers in the MSP project.  

As shown in Exhibit 35, among the 47 percent of students with assessment data in mathematics, almost two thirds (64 percent) scored at the basic level and above and almost half (47 percent) scored at the proficient level or above. Among the 22 percent of students with assessment data in science, two fifths (41 percent) scored at the basic level or above and more than a quarter (29 percent) scored at the proficient level or above.

	Exhibit 35.  Percent of Students Scoring at Basic or Proficient or Above, of Students Taught by MSP Teachers And Assessed In Each Content Area, FY 2006 (New Form Projects Only) TC "Exhibit 35.  Percent of Students Scoring at Basic or Proficient or Above, of Students Taught by MSP Teachers And Assessed In Each Content Area, FY 2006 (New Form Projects Only)" \f F \l "1" 

	Content area


	Total number of students taught by MSP teachers
	Percent (no) of students with assessment data
	Percent (no.) of assessed students scoring at basic level or above
	Percent (no.) of assessed students scoring at proficient level or above

	Mathematics content knowledge
	1,198,464
	47%
	(558,129)
	64%
	(358,349)
	47%
	(260,195)

	Science content knowledge 
	568,571
	22%
	(123,162)
	41%
	(50,408)
	29%
	(36,201)

	These data were collected on the new form only.


Unlike the new form projects, old form projects reported a single aggregate percent proficiency score along with the percent change from the previous assessment; old form projects did not report the number of students served, assessed, or proficient.  Therefore, Exhibit 36 presents the overall mean for these project-reported percentages of students scoring at proficient or above on state assessments, and the mean change from the previous assessments.  In FY 2006, an average of 68 percent of students in classrooms of MSP teachers whose projects reported on the old form scored at the proficient level or above in state assessments of mathematics or science, up 7 percentage points from the previous assessment.  

	Exhibit 36.  Mean of Project-Reported Percents of Students Who Scored at Proficient or Above in Mathematics and/or Science State Assessments, FY 2005 – 2006 (Old Form Projects Only) TC "Exhibit 36.  Mean of Project-Reported Percents of Students Who Scored at Proficient or Above in Mathematics and/or Science State Assessments, FY 2005 – 2006 (Old Form Projects Only)" \f F \l "1" 

	School level
	Mean percent proficient
	Mean percent change from previous assessment

	
	FY 2005
	FY 2006
	FY 2005
	FY 2006

	All (Elementary, Middle, and High)
	55%
	68%
	6%*
	7%*

	These data were collected on the old form only.

*The "mean percent proficient" refers to the mean number of students taught by MSP teachers that were found to be proficient in mathematics or science on their statewide assessment or other reported assessment. The data are aggregated across subjects and grade levels.  The "mean percent change from previous assessment" refers to the change reported by MSP teachers of their current students from a previous assessment.


How do these gains compare with gains in students’ mathematical proficiency nationwide during the same time period? MSP classrooms made a seven (7) percent gain between the 2005 and 2006 school years, whereas the national average from data collected from all of the states on their mathematics achievement across all grades was 3.5 percent (Appendix D).  While these are both gross measures, it is worth noting that the MSP classrooms improved at almost twice the rate of the national average.

Exhibits 37 and 38 provide further detail on proficiency scores for mathematics and science.  Forty-four (44) percent of the MSP projects reporting on the old form in FY 2006 (56 projects) reported the percentage of students scoring at the proficient level or above in state assessments of mathematics.  Across all grade levels, the average of the project-reported student proficiency levels in mathematics was 69 percent (Exhibit 37).  Proficiency was highest at the elementary level (74 percent), followed by the high and middle school levels (70 and 66 percent, respectively).  Overall and across all school levels, the average percent of students who scored proficient or above in mathematics was greater in FY 2006 than in FY 2005. However, this finding should be interpreted with caution as the old form projects are a nonrandom subset of all FY 2006 MSP projects.  In FY 2006, all grade ranges combined showed a 6 percent gain in mathematics proficiency from the previous assessments.

	Exhibit 37.  Mean of Project-Reported Percents of Students Who Scored at Proficient or Above in Mathematics State Assessments, FY 2005 – 2006 (Old Form Projects Only) TC "Exhibit 37.  Mean of Project-Reported Percents of Students Who Scored at Proficient or Above in Mathematics State Assessments, FY 2005 – 2006 (Old Form Projects Only)" \f F \l "1" 

	School level
	Mean percent proficient
	Mean percent change from previous assessment

	
	FY 2005

(n=158)
	FY 2006

(n=56)
	FY 2005
	FY 2006

	Elementary
	60%
	74%
	7%
	6%

	Middle
	51%
	66%
	4%
	6%

	High
	48%
	70%
	3%
	5%

	All (Elementary, Middle, and High)
	53%
	69%
	5%
	6%*

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.  

These data were collected on the old form only.

*The "mean percent proficient" refers to the mean number of students taught by MSP teachers that were found to be proficient in mathematics or science on their statewide assessment or other reported assessment. The data are aggregated across subjects and grade levels.  The "mean percent change from previous assessment" refers to the change reported by MSP teachers of their current students from a previous assessment.


In science, 22 percent of MSP projects in FY 2006 (28 projects) reported the percentage of students scoring at the proficient level or above in science (Exhibit 38).  Across all grade levels, the average of the project-reported student proficiency levels in science was 67 percent, similar to the mathematics proficiency scores.  As with the mathematics scores, all grade ranges reported positive average gains in science proficiency from the previous assessments, with the greatest gains at the elementary school level.  And like mathematics, overall and across all school levels, the average percent of students who scored proficient or above in mathematics was greater in FY 2006 than in FY 2005. In FY 2006, all grade ranges showed gains in science proficiency from the previous assessments.  Proficiency increased by 7 percentage points
 for elementary and middle school students, compared to 5 percentage points for high school students.

	Exhibit 38.  Mean of Project-Reported Percents of Students Who Scored at Proficient or Above in Science State Assessments, FY 2005 – 2006 (Old Form Projects Only) TC "Exhibit 38.  Mean of Project-Reported Percents of Students Who Scored at Proficient or Above in Science State Assessments, FY 2005 – 2006 (Old Form Projects Only)" \f F \l "1" 

	School Level
	Mean percent proficient
	Mean percent change from previous assessment

	
	FY 2005

(n=78)
	FY 2006

(n=28)
	FY 2005
	FY 2006

	Elementary
	54%
	79%
	11%
	7%

	Middle
	55%
	64%
	5%
	7%

	High
	57%
	67%
	6%
	5%

	All (Elementary, Middle, and High)
	55%
	67%
	7%
	7%

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.  

These data were collected on the old form only.


Findings About Schools

Several projects found that the benefits of the MSP project extended beyond individual teachers and their students and affected the whole school.  Projects often brought much needed resources to schools and helped to transform their teaching and learning environments.  Many projects provided teachers with texts, tools, and training that would not have otherwise been available to them and their students.  They also promoted instructional leadership among administrators, leadership and collegiality among teachers, adoption of standards-based curricula, reform-oriented instruction, and increases in student achievement in mathematics and/or science.  

Through participation in MSP projects, principals became more knowledgeable about and supportive of reform standards, curricula, and teachers’ use of instructional technology and thus promoted school-level changes by supporting the work of mathematics and science teachers at their schools. For example, in one project, principals reported increased knowledge of national standards for science and district science curriculum, and greater preparedness to support teachers in science curriculum implementation.  Other projects found that administrator involvement in MSP activities helped the leadership at each school to better understand best practices in mathematics and science education and resulted in increased sustainability of changes made during project participation.  

Even principals who did not participate in MSP professional development also made school-level changes.  These principals observed improvements in the participating teachers’ practice and began to expect similar changes among all teachers at their school.  These principals also promoted change by giving participating teachers professional development resources to help them share their knowledge and experiences with other teachers, and by committing financial resources to acquiring standards-based curriculum materials, manipulatives, and instructional technology. 

Teachers who participated in MPS projects often became leaders at their schools.  One project reported that, as participating teachers became more empowered by their growth in knowledge and commitment to inquiry teaching, they became “ambassadors” of quality science, mathematics, and technology integration at their schools.  The project also reported that participating teachers shared the project ideas and materials with their colleagues in their school building, with the parents of their students, and with Title I teachers, media personnel and technology coordinators. They noted that “even though these individuals did not have the full immersion and time commitment to the project as the project participants, they nevertheless were the recipients of some of the activities, ideas, resources and materials.” 

Other projects found similar ripple-effects for non-participating teachers.  One project reported that teachers who did not participate in the project activities became interested in instructional practices used by project participants and began implementing some of the best practices they saw their colleagues use.  This project reported that nonparticipating teachers also began conducting action research projects like their colleagues who participated in the project activities.  The effect of participating teachers on non-participating teachers was even more pronounced in MSP projects that trained teacher leaders to provide professional development to their peers.  At these sites, teacher leaders developed professional development activities for other teachers or formed professional learning communities or Lesson Study groups that involved many, if not all, of the teachers in the school, and led to school-level impacts on teachers’ professional development experiences, teaching practice, and student learning.

Findings About Districts

Several projects found that the benefits of their MSP project affected whole districts.  MSP projects that targeted teachers from multiple schools in a district or multiple districts in a region or state, typically worked with administrators and teachers to build school and district capacity for instructional leadership, for leadership of professional development activities, and for implementation of standards-based instruction in mathematics and science. These projects often created networks of teachers, administrators, and higher education faculty who worked together within and across districts to improve K-12 science and mathematics teaching and learning during the project and beyond.  These projects contributed to increased collaboration and information-sharing between teachers within and between districts as well as increased teacher leadership of professional development activities taking place in the district.  In some districts, teachers formed professional learning communities that allowed them to work with colleagues teaching the same grade-level at different schools, and to work across schools with teachers teaching the same subject at consecutive grade-levels (i.e., vertical alignment).  In several districts, teachers who participated in the MSP project took on leadership roles.  In some cases, they served as mathematics or science specialists to provide professional development and instructional support to their colleagues in the district.  In other cases they served on district-level committees such as the curriculum adoption committee where they promoted inquiry-based instruction and adoption of standards-based mathematics and science curricula for all schools in the district.

Findings About Partners

When projects discussed the influence of the MSP project on partners, they talked primarily about its influence on the IHE partner.  Although IHE partners were expected to have an impact on teachers, working with teachers also influenced IHE partners.  A number of projects noted that STEM faculty used knowledge gained from their interactions with teachers to develop or revise STEM courses taken by a variety of undergraduates, including preservice teachers.  In addition, STEM education faculty used the knowledge and experience they gained to develop or revise STEM methods courses taken by preservice teachers. They made their courses more inquiry oriented and student-centered with an emphasis on developing conceptual understanding and deep content knowledge.  Another impact on IHEs is that some departments became more receptive of STEM education and revised their Retention, Tenure, and Promotion process to acknowledge contributions faculty made to K-12 STEM education.

Project Characteristics Associated with Gains in Teacher Content Knowledge TC "Project Characteristics Associated with Gains in Teacher Content Knowledge" \f C \l "2" 
In this section we explore factors associated with gains in teacher content knowledge for FY 2006 projects.  We present the results of two related sets of analyses:  1) regression analyses designed to identify project characteristics associated with gains in teacher content knowledge in mathematics and in science and 2) descriptive analyses that contrast projects in which 90 percent or more of teachers showed significant gains in content knowledge (top-performing projects) to those projects in which 50 percent or fewer of teachers showed gains (lower-performing projects). The findings of the regression analyses are presented first. They are followed by descriptive analyses, which look at projects in the top- and lower-performing groups.  The regression and descriptive analyses are supplemented by content analysis of projects’ annual and evaluation reports in order to see whether the reports provide any additional insight into the results of the regression analyses and into similarities and/or differences between the two groups of projects. 

Methodology

This section provides a brief description of the methods used for the regression and descriptive analyses. It is important to note that restrictions on the data do not allow these findings to be reported with a high-level of certainty and should be viewed cautiously.

Regression Analyses

Regression analyses were conducted on the FY 2006 sample of all new form projects that provided data on teachers with gains in content knowledge (48 percent of projects that offered professional development in mathematics, n=173; 58 percent of projects that offered professional development in science, n=156).  The regression analyses examined whether certain project characteristics had any significant associations with the percent of teachers with significant gains in content knowledge.  In order to determine the relationship of each characteristic tested to the percent of teachers with gains in content knowledge, other factors that could confound the effect of the tested characteristic were held constant.  In doing so, the particular association of each characteristic could be assessed individually. The results of these analyses apply to new form FY 2006 MSP projects only. (See Appendix A for detailed information on the definitions of the variables, the samples, and the regression methods.)

Descriptive Analyses

Descriptive statistics and content analysis of projects’ FY 2006 annual reports and evaluation reports were conducted on projects in which 90 percent or more of teachers showed gains in content knowledge (top-performing group) and projects in which 50 percent or fewer of teachers showed gains in content knowledge (lower-performing group) in mathematics and in science. The cut-points of 90 percent of teachers with gains and 50 percent of teachers with gains were determined by looking at the distribution of projects by percent of teachers with gains in content knowledge in order to place enough projects in each group for analysis and by selecting cut-points at which it was reasonable to classify projects as being in the top group (90 percent or more could be considered quite successful) or the lower group (50 percent or less could be considered less successful). 

Results of Regression Analyses

A total of three (3) characteristics were found to be statistically significantly associated with teacher gains in content knowledge in mathematics and/or science.  Exhibit 39 presents these characteristics, and notes whether each characteristic was statistically significant for mathematics and for science, and, if significant, whether the characteristic was positively or negatively associated with gains in teacher content knowledge.  Detailed discussion about each characteristic is presented below. (Each regression model controlled for an array of other factors.  (Refer to Appendix A to see which factors were controlled for in each model.)

	Exhibit 39. Project Characteristics Significantly Associated with Gains in Teacher Content Knowledge, FY 2006 TC "Exhibit 39. Project Characteristics Significantly Associated with Gains in Teacher Content Knowledge, FY 2006" \f F \l "1"  

	Characteristic
	Mathematics
	Science

	Individual Teacher Model
	positive ** 
	n.s.

	“Other” Program Lead
	positive *
	positive ***

	Number of Participating Teachers
	negative ***
	n.s.

	* p < 0.10

** p < 0.05

*** p < 0.01

n.s. =  not significant


Characteristics of Projects Associated with Gains in Teacher Content Knowledge in Mathematics

Three (3) characteristics were found to be statistically significantly associated with gains in teacher content knowledge in mathematics for new form FY 2006 projects.  (See Exhibit A.5 in Appendix A for detailed results).  These characteristics are discussed below.

Individual teacher model.  Projects that used the individual teacher model performed better than projects that used the teacher leader model with respect to gains in teacher content knowledge in mathematics. Specifically, in new form FY 2006 projects that used the individual teacher model, the percent of teachers with gains in mathematics content knowledge is predicted to be 15 percentage points higher on average than in projects that used the teacher leader model (holding six control variables constant) (see Model 3 in Exhibit A.5 in Appendix A).

Program lead.  The regression analysis reveals a positive relationship between programs with “other” program leads and the percent of teachers with statistically significant gains in mathematics content knowledge.  Projects with “other” program leads perform better than projects with LEA or IHE program leads.  Specifically, projects with “other” program leads are predicted to have percents of teachers with gains in mathematics content knowledge 21 percentage points higher than those projects with IHE program leads, and 22 percentage points higher than those projects with LEA program leads.  (This model holds six of the 12 control variables constant.)   However, there is no statistically significant difference between projects with LEAs versus IHEs as the lead.  Overall, it seems that projects with “other” leads produce more teachers with gains in mathematics content knowledge.  In FY 2006 these “other” leads for mathematics projects that reported gains in teachers’ content knowledge in mathematics included non-profit organizations, the state, educational cooperatives, an intermediary service agent, and a business.

Number of participating teachers.  The more teachers a project serves, the lower the predicted percent of teachers with gains in mathematics content knowledge.  For every additional 100 teachers served, the percent of teachers with gains in content knowledge decreases by 2 percentage points.
  (This model holds six control variables constant.)  While differences in the number of teachers in projects on the order of 100 are reasonable to expect, given that the number of teachers served ranged from 5 to 1,549 with a mean of 110,
 this is a small effect on the percent of teachers with gains in mathematics content knowledge.  Therefore, although the association of serving more teachers is negative, if this is a true causal relationship (which cannot be proven here), changing the numbers of teachers served would have to be quite large in order to have any substantial effect.  

Characteristics of Projects Associated with Gains in Teacher Content Knowledge in Science

One (1) statistically significant characteristic was found to be associated with gains in teacher content knowledge in science for new form FY 2006 projects, which was also statistically significant in the mathematics models (see Exhibit A.6 in Appendix A for detailed results).  Note that some of the factors that are predicted to matter for gains in teachers’ mathematics content knowledge (the professional development model and the number of teachers) were not found to have any significant effect on the percent of teachers with gains in science content knowledge. 

Program lead.  Similar to the effect found in the mathematics model, projects with “other” program leads are predicted to perform better than projects with either LEA or IHE program leads.  Specifically, projects with “other” program leads are predicted to have percents of teachers with gains in science content knowledge 17 percentage points higher on average than those projects with IHE program leads, and 15 percentage points higher than those projects with LEA program leads.  (This model holds five of the 12 control variables constant.)   However, there is no statistically significant difference between projects with LEAs versus IHEs as the lead.  Some of the “other” leads for science projects reported in FY 2006 include non-profit organizations, the state, educational cooperatives, an intermediary service agent, and a museum.
Results of Descriptive Analyses 

These descriptive analyses explore some potential differences between the top- and lower-performing projects in mathematics and in science.  In order to test whether the observed differences between the groups are true differences (and not found just by chance), chi-square tests were conducted.  While a significant chi-square result indicates that the groups statistically significantly differ from each other on the tested characteristic, it is important to note that the chi-square tests were conducted on relatively small sample sizes, which limits the possibility of finding significant differences.

The first question to be addressed in assessing differences between top- and lower-performing projects is whether the stage of implementation (i.e., new, developing, and fully developed) is different among the top- and lower-performing projects.  As shown in Exhibit 40, in general, more projects in Stage 1—New were in the lower-performing group than in the top-performing group.  Conversely, more projects in Stage 3—Fully Developed were in the top-performing group than in the lower-performing group. A chi-square analysis of top- and lower-performing mathematics projects by stage of implementation, however, shows that the difference between the two groups is not statistically significant.  There is, however, a statistically significant difference between the distribution of the top- and lower-performing science projects by stage of implementation. It is unclear why this difference occurs in science and not in mathematics, this warrants further study. 

	Exhibit 40.  Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge by Stage of Implementation, FY 2006 TC "Exhibit 40.  Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge by Stage of Implementation, FY 2006" \f F \l "1" 

	Stage of Implementation
	Mathematics
	Science

	
	Top Performing Group

Percent (no.) of projects (n=56)
	Lower Performing Group

Percent (no.) of projects (n=36)
	Top Performing Group

Percent (no.) of projects (n=73)
	Lower Performing Group

Percent (no.) of projects (n=24)

	Stage 1, New
	13%
	(7)
	25%
	(9)
	10% *
	(7)
	50% *
	(12)

	Stage 2, Developing
	32%
	(18)
	31%
	(11)
	41% *
	(30)
	17% *
	(4)

	Stage 3, Fully Developed
	55%
	(31)
	44%
	(16)
	49% *
	(36)
	33% *
	(8)

	These data were collected on the new form only.

* Proportions of top- and lower-performing groups in this stage of implementation are statistically significantly different at the p<0.05 level.


Differences between the professional development models used by top- and lower-performing projects are shown in Exhibit 41.  Larger percentages of mathematics and science projects in the top-performing groups offered summer institutes.  Conversely, for mathematics and science projects, larger percentages of projects in the lower-performing groups did not offer summer institutes.  However, chi-square analysis shows that there are no statistically significant differences between the proportions of top- or lower-performing mathematics or science projects that offered summer institutes.  This is consistent with the regression analyses, in which the type of professional development model was not significantly associated with gains in teacher content knowledge.   

	Exhibit 41.  Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge by Summer Institute vs. No-Summer Institute for Mathematics and Science, FY 2006 TC "Exhibit 41.  Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge by Summer Institute vs. No-Summer Institute for Mathematics and Science, FY 2006" \f F \l "1" 

	Type of Professional Development
	Mathematics
	Science

	
	Top Performing Group

Percent (no.) of projects (n=56)
	Lower Performing Group

Percent (no.) of projects (n=36)
	Top Performing Group

Percent (no.) of projects (n=73)
	Lower Performing Group

Percent (no.) of projects (n=24)

	Summer Institute
	75%
	(42)
	69%
	(25)
	70%
	(51)
	58%
	(14)

	No Summer Institute
	25%
	(14)
	31%
	(11)
	30%
	(22)
	42%
	(10)

	These data were collected on the new form only.


As described earlier in this report, projects offered a variety of activities to teachers throughout the school year, most often as follow-up to summer institutes.  Exhibits 42a and 42b contrast the percentage of top- and lower-performing mathematics and science projects that offered different types of follow-up activities, as well as the mean number of hours of each activity that were offered to teachers.  The greatest proportions of both top- and lower-performing mathematics and science projects offered on-site professional development, short-term professional development (e.g., workshops and conferences), and study groups.  Projects also offered the largest mean number of hours of services for these activities, with the exception of content course work at universities, a follow-up activity used by a relatively small percentage of projects. 

 Chi-square analyses of individual activities reveal that the proportions of top- and lower-performing projects in mathematics that offered online coursework differed significantly, but that there are no statistically significant differences between the proportion of top- and lower-performing mathematics and science projects offering each other type of activity.  Thus, the top- and lower-performing mathematics and science projects did not differ in the types of follow-up activities offered, except that more lower-performing mathematics projects offered online coursework than did top-performing mathematics projects.  These data suggest that it is important to look deeper at the quality and effectiveness of the implementation of the various approaches to professional development because most models are found among both the higher performing and lover performing projects.

	Exhibit 42a.  Types and Duration of Summer Institute Follow-Up Activities, among the 
Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge in Mathematics, FY 2006 TC "Exhibit 42a.  Types and Duration of Summer Institute Follow-Up Activities, among the" \f F \l "1" 

	Summer institute follow-up activities
	Top performing projects in Mathematics (n =56)
	Lower performing projects in Mathematics (n = 36)

	
	Percent (no.) of projects
	Mean duration (hours)
	Percent (no.) of projects
	Mean duration (hours)

	On-site professional development 
	59%
	(33)
	23
	50%
	(18)
	23

	Short-term PD (i.e. workshops, conferences)
	39%
	(22)
	14
	50%
	(18)
	25

	Study groups
	29%
	(16)
	18
	42%
	(15)
	18

	Other follow-up 
	14%
	(8)
	9
	31%
	(11)
	12

	Content course work at university
	11%
	(6)
	45
	17%
	(6)
	46

	Distance learning networks 
	7%
	(4)
	8
	8%
	(3)
	5

	Online coursework 
	2% *
	(1)
	15
	14% *
	(5)
	19

	Did not report / Not applicable
	0%
	(0)
	n/a
	0%
	(0)
	n/a

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the new form only.

* Proportions of top- and lower-performing groups offering this activity are statistically significantly different at the p<0.05 level.


	Exhibit 42b.  Types and Duration of Summer Institute Follow-Up Activities, among the 
Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge in Science, FY 2006 TC "Exhibit 42b.  Types and Duration of Summer Institute Follow-Up Activities, among the" \f F \l "1" 

	Summer institute follow-up activities
	Top performing projects in Science (n = 73)
	Lower performing projects in Science (N = 24)

	
	Percent (no.) 
of projects
	Mean duration (hours)
	Percent (no.) of projects
	Mean duration (hours)

	On-site professional development 
	51%
	(37)
	26
	33%
	(8)
	28

	Short-term PD (i.e. workshops, conferences)
	41%
	(30)
	19
	42%
	(10)
	23

	Study groups
	25%
	(18)
	23
	38%
	(9)
	19

	Content course work at university
	15%
	(11)
	48
	21%
	(5)
	58

	Distance learning networks 
	12%
	(9)
	15
	8%
	(2)
	3

	Other follow-up 
	12%
	(9)
	3
	21%
	(5)
	3

	Online coursework 
	7%
	(5)
	33
	17%
	(4)
	23

	Did not report / Not applicable
	0%
	(0)
	n/a
	0%
	(0)
	n/a

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the new form only.
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	Summer institute follow-up activities
	Top performing projects in Mathematics (n =49)
	Lower performing projects in Mathematics (n = 27)

	
	Percent (no.) of projects
	Mean duration (hours)
	Percent (no.) of projects
	Mean duration (hours)

	On-site professional development 
	57%
	(28)
	22
	59%
	(16)
	19

	Short-term PD (i.e. workshops, conferences)
	41%
	(20)
	14
	56%
	(15)
	27

	Study groups
	31%
	(15)
	18
	52%
	(14)
	17

	Content course work at university
	12%
	(6)
	45
	22%
	(6)
	46

	Distance learning networks 
	8%
	(4)
	8
	11%
	(3)
	5

	Other follow-up 
	16% *
	(8)
	9
	37% *
	(10)
	14

	Online coursework 
	2%
	(1)
	15
	11%
	(3)
	17

	Did not report / Not applicable
	0%
	(0)
	n/a
	0%
	(0)
	n/a

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the new form only.

* Proportions of top- and lower-performing groups offering this activity are statistically significantly different at the p<0.05 level.


In order to investigate whether follow-up activities for the top- and lower-performing groups were a function of stage of implementation, the analyses above were conducted for projects in Stage 2—Developing and Stage 3—Fully Developed of implementation.  Exhibits 43a and 43b present the proportions of projects that offered each activity, and the mean duration of each follow-up activity, among projects that were in Stages 2 and 3.  The results do not change appreciably, indicating that the types and mean duration of follow-up activities offered do not depend upon projects’ stage of implementation.  However, chi-square analyses reveal that, among the “Developing” and “Fully Developed” projects only, the proportions of top- and lower-performing mathematics projects that offered “other” follow-up activities differed significantly:  more lower-performing mathematics projects offered “other” activities than did top-performing projects.  The proportions of top- and lower-performing science projects that offered content course work at universities also significantly differed:  more lower-performing science projects offered college course work than did top-performing projects.

	Exhibit 43b.  Types and Duration of Summer Institute Follow-Up Activities, among the Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge in Science Identified as Developing or Fully Developed, FY 2006 TC "Exhibit 43b.  Types and Duration of Summer Institute Follow-Up Activities, among the Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge in Science Identified as Developing or Fully Developed, FY 2006" \f F \l "1" 

	Summer institute follow-up activities
	Top performing projects in Science (n = 66)
	Lower performing projects in Science (n = 12)

	
	Percent (no.) 
of projects
	Mean duration (hours)
	Percent (no.) of projects
	Mean duration (hours)

	On-site professional development 
	50%
	(33)
	27
	50%
	(6)
	21

	Short-term PD (i.e. workshops, conferences)
	42%
	(28)
	20
	33%
	(4)
	25

	Study groups
	26%
	(17)
	25
	42%
	(5)
	20

	Content course work at university
	17% *
	(11)
	48
	42% *
	(5)
	58

	Distance learning networks 
	12%
	(8)
	17
	8%
	(1)
	2

	Other follow-up 
	12%
	(8)
	3
	25%
	(3)
	3

	Online coursework 
	6%
	(4)
	30
	8%
	(1)
	40

	Did not report / Not applicable
	0%
	(0)
	n/a
	0%
	(0)
	n/a

	Note: The percentages do not total 100 percent because projects reported one or more responses to this question.

These data were collected on the new form only.

* Proportions of top- and lower-performing groups offering this activity are statistically significantly different at the p<0.05 level.


Exhibit 44 contrasts several other characteristics of top- and lower-performing mathematics and science projects.  These characteristics include the proportion of projects that measured gains in teacher content knowledge using instruments that had been tested for validity and reliability, the proportion of projects that used the teacher leader model rather than the individual teacher model, the proportion of projects that relied on teachers who volunteered to participate in the project, and the mean number of teachers served by projects. 

	Exhibit 44.  Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge by Other Project Characteristics, FY 2006 TC "Exhibit 44.  Top-Performing and Lower-Performing Projects with Gains in Teacher Content Knowledge by Other Project Characteristics, FY 2006" \f F \l "1" 

	
	Mathematics
	Science

	
	Top Performing Group

Percent (no.) of projects (n=56)
	Lower Performing Group

Percent (no.) of projects (n=36)
	Top Performing Group

Percent (no.) of projects (n=73)
	Lower Performing Group

Percent (no.) of projects (n=24)

	Used valid and reliable test to measure teacher gains
	30% *
	(17)
	56% *
	(20)
	14% *
	(10)
	29% *
	(7)

	Lead teacher model
	4% *
	(2)
	28% *
	(10)
	18% *
	(13)
	38% *
	(9)

	Teachers volunteer to participate
	41%
	(23)
	36%
	(13)
	42%
	(31)
	58%
	(14)

	Mean number of teachers served
	
	77
	
	76
	
	105
	
	95

	These data were collected on the new form only.

* Proportions of top- and lower-performing groups exhibiting this characteristic are statistically significantly different at the p<0.05 level.


Chi-square analyses show that a statically significantly larger proportion of lower-performing mathematics and science projects measured gains in teacher content knowledge using instruments that had been tested for validity and reliability as compared to projects in the top-performing group—over half (56 percent) of lower-performing mathematics projects compared with under one third (30 percent) of top-performing mathematics projects, and 29 percent of lower performing science projects compared with 14 percent of top-performing science projects.  The valid and reliable tests are standardized instruments such as LMT, MOSART, DTAMS and ATLAST.  They may not align closely with the MSP intervention.  Thus, knowledge gained from the MSP professional development may not be measured well.  On the other hand, locally developed measures, which have not been tested for validity and reliability, may align closely with the intervention and thus may more accurately capture or over-report gains in teacher content knowledge.  This finding reinforces the necessity of interpreting these findings cautiously, as they may be influenced by the variation in instruments used to measure teacher gains.  

A larger percentage of lower-performing mathematics and science projects than top-performing projects used the teacher leader model:  28 percent versus 4 percent of mathematics projects and 38 percent versus 18 percent of science projects.  

A closer look at projects using the teacher leader model offers additional insight into why a greater proportion of those projects were in the lower-performing group.   Projects that used the teacher leader model were more likely than other projects to recruit teachers who already had relatively strong mathematics and science skills.  Although these teachers received content-related professional development, a primary goal of these projects was to provide these teachers with the tools and skills they needed to coach and mentor other teachers.
  

It is also worth noting that there may be state-level effects involved as well.  All 10 projects that used the teacher leader model in the lower-performing mathematics group came from two states that used the model in all of their projects.  All 10 projects also measured gains in teacher content knowledge using instruments tested for validity and reliability.  Twelve of the 13 top-performing science projects that used the teacher leader models came from a single state.  

Strong Evaluation Designs TC "Strong Evaluation Designs" \f C \l "2" 
The final reports of all projects that ended in the current reporting period were screened using the Criteria for Classifying Designs of MSP Evaluations (see Appendix E) in order to identify projects with strong evaluation designs, designs most likely to produce valid information about project outcomes and impacts.  The final evaluation reports for 65 projects underwent a two-stage screening process.  They were first screened for type of evaluation design and then for the strength of the implementation of the individual elements of the design. 

To be classified as having a strong design, the evaluation had to be either 1) an experimental study that compared the outcomes of a randomly assigned treatment and control group or 2) a quasi-experimental study that compared the outcomes of a treatment and comparison group that met one of two design criteria: 

· comparison group study with equating—statistical controls or matching techniques were used to make the treatment and comparison groups similar on their pre-intervention characteristics; or 

· regression-discontinuity study—individuals (or other units such as classrooms or schools) were assigned to treatment or comparison groups on the basis of a “cutoff” score on a pre-intervention non-dichotomous measure.  

After the first stage of screening, the two projects that reported using an experimental design did not meet the using the Criteria for Classifying Designs of MSP Evaluations; and 29 of the 51 projects that reported using a quasi-experimental design were classified as having used a quasi-experimental design with a matched comparison group.  These 29 projects with strong designs were subjected to a second stage of screening using the following six criteria:

1. Baseline Equivalence of Groups—there were no significant pre-intervention differences between treatment and comparison group participants on variables related to key outcomes or groups have similar background characteristics.

2. Sample size—sample size was adequate based on a power analysis or on meeting predetermined thresholds based on assumptions about the number of students, teachers, or schools needed to have adequate power (see Working Definitions in Appendix E for details).
3. Quality of the Measurement Instruments—the study used existing data collection instruments that had already been deemed valid and reliable to measure key outcomes; data collection instruments developed specifically for the study were sufficiently pre-tested with subjects who were comparable to the study sample; or data collection instruments used selected items from a validated and reliable instrument or instruments if the resulting instrument included at least 10 items and at least 70 percent of the items were from the validated and reliable instrument(s).
4. Quality of the Data Collection Methods—the methods, procedures, and timeframes used to collect the key outcome data from treatment and comparison groups were the same. 

5. Data Reduction Rates (i.e. Attrition Rates, Response Rates)—1) the study measured the key outcome variable(s) in the post-tests for at least 70% of the original study sample (treatment and comparison groups combined) or there is evidence that the high rates of data reduction were unrelated to the intervention, AND (2) the proportion of the original study sample that was retained in follow-up data collection activities (e.g., post-intervention surveys) and/or for whom post-intervention data were provided (e.g., test scores) was similar for both the treatment and comparison groups (i.e. less or equal to a 15-percent difference), or the proportion of the original study sample that was retained in the follow-up data collection was different for the treatment and comparison groups, and sufficient steps were taken to address this differential attrition in the statistical analysis.

6. Relevant Statistics Reported—the final report includes treatment and comparison group post-test means, and tests of statistical significance for key outcomes; or provides sufficient information for calculation of statistical significance (e.g., mean, sample size, standard deviation/standard error).

In order to be classified as a strong design, quasi-experimental studies had to meet all six criteria. Because this was the first year that the criteria were applied and projects had not been informed of the criteria prior to submitting their evaluation reports, looser working definitions (see Appendix E) were applied for each criterion.  Projects that did not address or did not adequately address a criterion were contacted and asked to provide the missing data or information.

In applying the criteria, it became readily apparent that most projects evaluated more than one component of their project (e.g., teacher content knowledge in mathematic and/or science, teacher attitudes and beliefs, student content knowledge in mathematics and/or science), that different evaluation techniques were often applied to the different components, and that some components met all of the criteria while other components did not. Consequently, each component of each study that met the criterion for being an experimental or quasi-experimental study was assessed separately. Overall, the criteria were applied to 44 individual components of the 29 projects in the sample of final projects with quasi-experimental designs; 9 components of 8 projects were classified as strong quasi-experimental designs.  These projects and components are described below.

Strong Quasi-Experimental Designs  

The nine components that had strong quasi-experimental designs fall into three overarching categories:  teacher content knowledge (2 projects), teacher classroom practice (3 projects), and student achievement (4 projects).  One project, Mathematics Education for Teachers (Cycle 1 and 2) in Arizona, had two strong components—teacher classroom practice and student achievement.  

Teacher Content Knowledge 

Two projects applied strong quasi-experimental designs to the evaluation of teacher content knowledge, one in mathematics (Contexts for Learning: Mathematical Thinking and Classroom Practice to Increase Student Learning and Teacher Effectiveness in Logan, Mason and Mingo Counties in West Virginia) and one in science (The Da Vinci Teacher Leader Institute in Pennsylvania).   The nature of the professional development these projects provided and the results from their evaluations are discussed separately below. 

The Contexts for Learning professional development was designed to deepen the content knowledge and to strengthen the pedagogical knowledge and practice of both regular and special education K-12 teachers.  The core strategies the project uses to foster teacher growth includes a two-week summer institute; four, day-long mini-institutes; monthly professional learning communities; and individual mathematics coaching for participating teachers.  

Year 3 activities illustrate how these strategies are integrated with one another. The content focus of the two-week summer institute was on geometry and 21st Century learning skills.  College Geometry: Using the Geometer’s Sketchpad was used as the primary text during the institute.  Throughout the year, teachers participated in four, day-long institutes during which they received additional training in using technology tools (e.g., the Geometer’s Sketchpad, TI-Navigator, and TI-84 plus graphing calculators), building rubrics, and developing meaningful classroom tasks.  Mathematics coaches supported teachers’ efforts to implement new content and pedagogical strategies in their classrooms by modeling lessons, co-teaching, and providing feedback after conducting classroom observations.  Project leaders view the monthly communities of learning meetings as the key strategy to increasing and sustaining teachers’ use of research-based instructional strategies and technology in the classroom. The communities of learning served as an opportunity for teachers to work collaboratively to link the professional development to student learning.  In Year 3, teachers learned to use Dynamic Classroom Assessment, a formative assessment tool designed to help them increase their knowledge of their students’ mathematical thinking by having them develop meaningful classrooms tasks, ask high-level questions, and provide feedback to students that promotes conceptual growth.  

Teachers in Cohort 2 and Cohort 3 had their mathematics content knowledge assessed with Learning Mathematics for Teaching-Survey of Content Knowledge for Teaching Middle School Mathematics (LMT).  A repeated measures analysis of variance (ANOVA) was used to analyze the data. Cohort 3 treatment and comparison group teachers were not equivalent at baseline, so they are not included in the following discussion of outcomes.  

The Cohort 2 treatment group had 12 special education teachers and 13 regular mathematics content teachers.  The comparison group had 11 special education teachers and 11 regular mathematics teachers. The ANOVA results show a significant improvement in the treatments group’s test scores relative to the comparison group’s test scores between the pre- and post-test.  Treatment group teachers’ average test scores increased by 9 points, whereas comparison group teachers’ average scores did not change.  The results also show that increases in the test scores of the special education teachers in the treatment group account for most of the difference. Treatment group special education teachers had nearly an 11 point increase in their test scores between pre-test and post-test.  Treatment group regular mathematics teachers had nearly a 6 point increase.  Neither the special education nor the regular mathematics teachers in the control group showed an increase in their scores.

The Da Vinci Teacher Leader Institute focuses on providing inquiry-based science professional development to K-6 teachers.  The project adopted a two-tiered professional model in which more experienced teachers are trained as “DaVinci Fellows,” who, in turn, recruit colleagues from their schools to become “DaVinci Peers.” In addition to fostering improvements in individual teachers’ science content knowledge and use of inquiry-based pedagogical approaches, the project developers see this model as an opportunity to increase both school and district capacity.  At the start of Year 3, one district tapped two DaVinci schools to plan and implement inquiry-based training for their FOSS kit program for new teachers.   

Da Vinci Fellows participate in an intensive two-week summer institute (57 hours) that is led by content and teaching specialists who focus on inquiry-based science activities that are grounded in the curriculum teachers are using.  In Year 3, the focus was on earth science.  During the course of the school year, Fellows participate in workshops (18 hours) and receive five hours of one-on-one coaching and mentoring from project professional developers.  Fellows are expected to lead 20 hours of study groups with the DaVinci Peers they recruited from their schools.  In Year 3, the focus of many study groups was on science notebooks, an important component of the previous summer’s institute.  Peers also attend a one-day colloquium (6 hours) with the Fellows.

To date, the program has enrolled 67 Fellows:  23 Fellows have attended all three years, another 22 Fellows who joined the program in its second or third year are expected to remain in the program until they have completed three years of training. Fellows have recruited 55 Peers from within their schools, and several of them have gone on to become Fellows.  

The project assessed teachers’ earth science knowledge using the MOSART Earth Sciences Test, a 32 item assessment. A pre-test was administered to the Da Vinci Fellows before the start of the Summer Institute, a post-test was administered after the summer institute (n = 63) and again at the end of the school year (n = 48).  A comparison group of teachers not involved with the project (n = 24) and the Da Vinci Peers (n = 17) were assessed at the beginning and end of the school year.  The results were analyzed by Student’s Paired t-Test.

No differences were found between groups (Fellows, Peers, Comparison) on the pre-test.  Neither the Da Vinci Peers nor the comparison group showed a change in average score between the pre-test and post-test.  By contrast, the Da Vinci Fellows show a statistically significant increase (7 percent) between the beginning of the Summer Institute and the end. However, the results from the end-of the-school-year test showed no difference from the pre-test.

In exploring the Fellow’s results more closely, the project discovered a ceiling effect. Teachers who initially scored high on the MOSART showed little improvement, whereas, teachers who initially scored low (i.e., entered the program with the most misperceptions) showed the most gains.  For example, teachers who initially scored under 16 (half the maximum possible score), showed a significant 17 percent increase between the pre-test and the first post-test (n = 45), and a significant 8 percent increase between the pre-test and the second post-test (n = 33). Teachers who initially scored 10 and under showed a significant 45 percent increase between the pre-test and first post-test (n = 11) and a significant 24 percent increase between the pre-test and second post-test (n = 8).  

Teacher Classroom Practice 

Three projects applied strong quasi-experimental designs to the assessment of teacher classroom practice, two in mathematics (Mathematics Education for Teachers (Cycle 1 and 2) project in Arizona and Lessons Studied, Lessons Learned: A Mathematics and Science Partnership Grant in Michigan) and one in mathematics and science (Math and Science in Motion project in Pennsylvania).  All projects had explicit goals or objectives related to changing teachers classroom practice.  The nature of the professional development they provided and the outcomes of their evaluations are discussed below.

Mathematics Education for Teachers focuses on providing mathematics content knowledge, pedagogical knowledge, and information about best practices in mathematics instruction to teachers in grades 3-6.  Project leaders used the results of a needs assessment survey of county teachers to shape the substance and timeline of the project’s professional development activities. Based on the results of the needs assessment, project leaders chose to focus on a limited number of strands of the Arizona Mathematics Standards in the professional development workshops. The needs assessment also suggested that teachers would benefit from training in cognitively guided instruction to help them understand how students think about mathematics as well as from training in pedagogical approaches that provide students with more opportunity to apply reasoning, problems solving, and decision-making skills. These approaches were integrated into the mathematics content development component of the project. Project leaders view their focus on a narrow range of mathematics concepts linked to effective pedagogical strategies as the key element of the project’s success.
Each year, teachers take part in a two-week summer institute, which is followed by two additional Saturday training sessions during the school year.  Mathematics content covered over the course of this three-year project included number sense and operations; patterns, algebra, and functions; probability; and systematic listing and counting.  Project leaders separate teachers into two groups--primary grades and intermediate grades during training, which allows professional development providers to take the developmental aspects of children’s mathematics thinking into account and makes it possible for teachers to focus in-depth on different levels of instruction.  Throughout the school year, mathematics coaches observe the teachers’ classes and work one-on-one with teachers, providing feedback and support as they implement standards-based lessons in their classrooms.   
The project assessed teachers’ classroom practice using the Reformed Teaching Observation Protocol (RTOP).
 The treatment and comparison group teachers’ pre-and post-test scores were assessed using a two-sample t-test. Given the multiple comparisons conducted, a Bonferroni adjustment was made to avoid the chance of making a Type I error.  No differences in the teachers’ practice (lessons, content, and classroom culture) were found between the treatment and comparison group on the pre-test. Post-test results showed no significant differences between the treatment and comparison group teachers’ lessons, but showed significant differences for content and classroom culture for treatment group teachers.  

The Lessons Studied, Lessons Learned Project served 47 teachers in 11 middle schools.  The core element of the professional development was four graduate-level mathematics education courses that were developed specifically for this project by university STEM and education faculty (Numbers and Operations for Middle School Mathematics Teachers; Algebra and Functions for Middle School Mathematics Teachers; Geometry and Measurement for Middle School Mathematics Teachers; and Probability, Data Analysis, and Statistics for Middle School Mathematics Teachers). The courses were tailored to align with the Michigan Curriculum Framework’s Mathematics Standards as well as with a set of newly developed grade-level content expectations. Teacher leaders who teach mathematics in middle schools and/or who are full-time lecturers at the partner university provide the professional development using established effective pedagogical practices.  

Rather than offer the courses through an intensive summer institute with follow-up, the project offers the courses during the school year on Friday evenings and Saturdays (aka “Fraturdays”).  Participating teachers like this distributed approach because it better accommodates their busy professional and personal lives.  Participating teachers can take as many of the courses as they wish. The project provides them with stipends that they can apply towards up to 20 graduate school credit hours, 38.7 State Board CEU’s, or the 90 hours of professional development necessary to establish their status as Highly Qualified teachers.  

In addition to taking courses, more than half the teachers participate in a Japanese Lesson Study. Small teams of teachers use their newly-acquired mathematics content knowledge to develop high-quality lessons for their own students.  The Lesson Study teams are facilitated by middle school mathematics educators from local districts who are experienced in the Lesson Study protocol.  University faculty and mathematics specialists serve as “knowledgeable others,” and provide additional support to the Lesson Study teams.   

The project assessed teachers’ classroom practice using the Survey of Enacted Curriculum (SEC).  It administered the survey as a pre- and post-assessment to Treatment Group 1 (n = 47), the original comparison group (n = 45), and Treatment Group 2 (n= 46).  Analysis of variance (ANOVA) was conducted using teacher scale scores as the dependent variable and intervention status as the independent variable. Comparison of treatment and comparison groups in 2005 show that teachers in Treatment Group 1 significantly outperformed comparison group teachers on the SEC subscale of Professional Development with Teacher Engagement, which involves activities such as observing demonstrations of teaching techniques, leading group discussions, developing peer reviewed curricula or lesson plans, reviewing student work or scored assessments, developing an assessment or a task as part of a formal professional development activity, as well as practicing what was learned and receiving feedback as part of the activity, receiving coaching or mentoring in the classroom, and delivering a presentation to colleagues. A similar pattern was seen in 2007 when comparing Treatment Group 2 members (who had been Comparison Group 1 members) and comparison group members who did not opt to participate in Lessons Studies, Lessons Learned. 

Math and Science in Motion targets public and nonpublic school K-8 teachers across four school districts.  Each year, the project holds a two-week summer institute that is taught by university science and mathematics faculty.  The content covered during the institute is based on the needs and interests participants’ express in their applications. The sessions are designed to provide content and inquiry-based, age-appropriate investigations for the grade level(s) the participants teach. As part of the program, teachers are required to develop eight lesson plans, three of which are expected to make use of a set of science resources provided by two mobile vans that are stocked with computers and other science materials.  During the school year, teachers are also expected to take part in three one-on-one sessions with master teachers who support them by modeling a lesson of their choice, co-teaching a lesson, or observing their implementation of an inquiry-based lesson and providing comment and critique. Many teachers request additional visits beyond the three required by the project.   

The participating districts also receive professional development tailored to their needs during the school year.  In Year 3, one district requested professional development on implementation of reform-base middle school mathematics. Two districts received professional development designed to help teachers who were already in the midst of transitioning from a traditional mathematics program to a reform-oriented program learn how to implement new pedagogies embedded in the district’s new mathematics materials. The fourth district received training in differentiated mathematics and science instruction.  

The project used the Survey of Enacted Curriculum (SEC).  Pre-K-12th grade teachers filled out the SEC pre-survey before the summer institute and again at the end of the school year. The data were analyzed using the General Linear Model (GLM) Repeated Measures, Analysis of Variance (ANOVA) and paired t-tests. The results indicate that there were no differences between participating and nonparticipating teachers in the frequency of the science and mathematics topics they taught.  The topics taught during the two school years assessed were grade appropriate and based on curriculum standards, and there were few changes between the pre- and post-assessments. There were no statistical differences between participating and nonparticipating pre-K – 4th grade teachers in their expectations of students’ science and mathematics learning in five categories (memorization, investigation, concept understanding, analysis, and application).  Finally, participating and nonparticipating teachers at all grade levels showed a tendency to have high expectations for their students to memorize facts and definitions, conduct investigations, and understand concepts, and analyze information and apply concepts. 

Student Achievement 

Four projects applied strong quasi-experimental designs to the assessment of student achievement, three in mathematics (Arkansas Middle School Mathematics Academy, Mathematics Education for Teachers (Cycle 1 and 2) project in Arizona, and Lawrence County Math Project in New York) and one in science (Researchers in Every Classroom project in Minnesota).  These projects’ professional development activities and the results from their evaluations are discussed below. 

The Arkansas Middle School Mathematics Academy provided professional development to 59 middle school teachers in 16 schools in 9 districts. The professional development and support provided to teachers follows a distinctive three-year arc that project leaders describe as:  content-building, implementation, and professional growth.  Professional development in the content-building phase of the project is guided by results of a district needs assessment and teacher content knowledge pre-tests.  During the project’s summer institute, teachers focus on elements of the state’s content standards as well as on pedagogical strategies.  During the school year, teachers receive four additional days of professional development, and mentors from the partner university provide one-on-one coaching and mentoring to support teachers as they implement their new knowledge and instructional skills. During Year 1, project leaders worked with schools to select a single research-based curriculum linked to Arkansas’ benchmarks that all participating schools agreed to implement in Years 2 and 3.  

During Year 2, the implementation phase of the project focused on implementing Connected Mathematics, a mathematics text that the teachers selected and on extending teachers’ content knowledge and pedagogical strategies related to the materials teachers were using in their own classrooms.  To help guide the professional growth stage activities, teachers completed a second needs assessment. Year 3 thus focused on providing professional development and mentoring activities related to teachers’ continued growth in content knowledge and to their coming together as a learning community to plan and design lessons based on an analysis of student work.  Each teacher selected one of three content areas for their content growth (probability/combinatorics, algebra/recursion, geometry/transformations). During the summer institute, the teachers were assigned to cross-district, grade-level groups of five to nine teachers. Each group had a facilitator who was either a university faculty mentor or a mathematics specialist/coach and was trained in the Tuning Protocol (Coalition of Essential Schools) and Standards in Practice Protocol. The teachers explored a few problems in their selected content area deeply so they could reflect on their own learning and discuss new ideas with peers.  During follow-up sessions, each group identified interesting problems from within their curriculum, worked them, discussed the scope of the content, and developed rubrics.  They returned to the classroom to teach and collect student work for group discussion. Each teacher also chose some aspect of her teaching to present for feedback.  Through these processes, teachers developed reflective habits and communication skills. 

The project used the 2005 and 2007 Arkansas Benchmark Examinations (ACTAP) for students in grades 6, 7, and 8 as a pre-test and a post-test in 2005 and 2007, respectively. Every student who took the exam was categorized as Below Basic, Basic, Proficient, and Advanced.  Percentages of test takers scoring at the Advanced and Proficient levels were determined and appropriate statistical tests were conducted.  The results show that 8th grade students in the treatment group performed significantly above those in the comparison group and that 8th grade students in the treatment group performed significantly better than they performed when they were in 6th grade. The results for treatment group students in grades 6 and 7 were not significantly different from the results for the comparison group students.  The results indicate that 8th grade students benefitted from their teachers’ participation in the MSP professional development.

The Mathematics Education for Teachers project, which was described previously in the Teacher Content Knowledge section, compared 3rd – 8th grade treatment and comparison group teachers’ class mean scores on AIMS Stands1 (Number Sense and Operations) and Strand 3 (Patterns, Algebra, and Functions) before and after treatment using independent or two-sample t-tests to determine whether or not differences were statistically significant. Given that there were multiple comparisons, a Bonferroni adjustment was made to reduce the chance of making a Type I error.  There was no significant difference between the class means among treatment and comparison teachers’ classes on the AIMS strands prior to or after their participation in the project.  The results suggest that students in treatment teachers’ classes did not benefit from their teacher’s participation in the project.  The project stated that it is unclear whether more time may be needed for results to show increases in student achievement, whether the underlying theory may be incomplete, or whether the tests are not sensitive enough to measure differences that may exist.

The key goals of the Lawrence County Math Partnership were to embed new mathematics standards into teaching and learning and to build learning communities in participating schools.  The project has served 161 K-8 teachers in 18 rural school districts. The project’s professional development focused on the enhanced use of technology in teaching and learning, project-based learning, problem/inquiry-based learning, mathematics standards, and peer review.  Participating teachers received 60 hours of professional development that consisted of two workshops, 35 hours working as a “triad” or teams of three to meet as a learning community in their schools, and 10 hours of flex time. STEM faculty from the partner universities provided “hands-on” instruction that was tied directly to the New York State mathematics content and process strands standards. Summer 2006 workshop participants were expected to work with their triads to develop a standards-based learning experience and then implement the lesson as part of their Year 3 activities.  The lesson was then peer reviewed using the New York State Academy of Teaching and Learning Peer Review process.   To date, 28 learning experiences have been published on the project’s website. 

Scale scores and level of proficiency for all students in grades 3-8 on the 2006 and 2007 mathematics assessments in the 17 school districts that participated in the project were entered into a database. The database included their scores for the previous year and whether or not students had a participating mathematics teacher that year.  In addition, the database included information on whether or not current 6th grade students had a participating teacher when they were in 4th grade and their performance on the 4th grade assessment. A total of 2,059 students out of 6,998 students in grades 3-8 were taught by a participating mathematics teacher.  A series of two-sided t-tests were performed on the percent of students who were proficient as well as on the average test scores of each group by grade within group. The performance of each group over two years was compared. There were insufficient data for students in grades 3 and 4 to declare a significant difference in the performance of students in any of the groups being assessed. Students in the treatment group in grades 5 through 8 significantly outperformed students in the comparison group.  In sum, the data indicate that students in grade 5, 6, 7, and 8 benefited from their teachers involvement in the grant. 

Over the course of three years, the Researchers in Every Classroom project combined intensive summer professional development in science content and inquiry-based practice with Japanese Lesson Study.  The summer institute was conducted by university and industry scientists. In Year 1, the institute focused on the life sciences, prairies and wetlands in particular. In Year 2, it focused on physical and chemical sciences, and in Year 3 it focused on environmental and forensic science.  Prior to each year’s summer institute, teachers collected and interpreted student data, set learning goals for themselves, their learning teams, and their students.  Participating teachers were trained in Lesson Study and organized into study groups.  During the school year, each study group researched, discussed, and applied new content knowledge to the development of new units and lessons, observed while one teacher implemented the lesson and made changes to the lesson based on their observations.

The project used the Northwest Evaluation Association’s (NWEA) science assessments for elementary, middle, and high school students. Student achievement data were analyzed separately for students who took the General Science and Inquiry portions of the NWEA science test because not all students took both tests.  Consequently, the sample size was different for each assessment (General:  treatment n = 154, control n = 138; Inquiry: treatment n= 226, control n= 238).  Over the course of the school year, both the treatment and comparison group students demonstrated “educationally significant” gains as determined by effect-sizes exceeding 0.25.  Two of the four comparisons made between the treatment and comparison group showed “educationally significant” differences favoring the control group.  On the General Science assessment, elementary school comparison students showed significantly larger gains scores than treatment students. There were no significant gains for either the treatment or comparison group at the secondary school level. On the Inquiry assessment, students in elementary schools demonstrated no significant gains, while at the secondary school level the comparison students showed significantly larger gains than treatment students. The evaluation report raises the question of whether this pattern is due to the treatment teachers focusing on fewer topics but in more depth (depth not breadth) while the comparison teachers covered more topics (breadth) not depth and hence were better prepared for the assessment. 

In summary, the two projects that used strong evaluation designs to assess teacher content knowledge found that treatment teachers significantly increased their content knowledge in mathematics and in science, but the effect the for science did not extend beyond the first (end of summer institute) post-test to the second (end of school year) post-test, and there may be a ceiling effect for treatment teachers who scored well on the pre-test.  The results for teacher classroom practice indicate that in two of the three projects that used a strong evaluation design, treatment teachers exhibited significant change in their practice.  One project found a significant change in the content and the culture of treatment teachers’ classrooms, the other found a significant change in treatment teachers’ participation in professional with teacher engagement.  The results for student achievement indicate that in two of the three projects that assessed student achievement in mathematics, students of treatment group teachers in some but not all grades scored significantly higher on the assessment than students of comparison group teachers.  Finally, the project that used a strong evaluation design to assess student achievement in science found that students in comparison group teachers’ classes performed significantly better than students in treatment group teachers’ classes on some but not all measures.

Summary and Conclusions TC "Summary and Conclusions" \f C \l "1" 
The MSP program was created in 2001 to provide professional development services in mathematics and science to elementary, middle, and high school teachers in order to improve student achievement in these areas.  Each year since the program’s inception, it has funded more projects and served more teachers, who, in turn, have served more students.  In FY 2006, 501 individual MSP projects were in operation throughout the country.  These projects served over 56,000 teachers, the majority of whom were identified as needing professional development in mathematics and/or science or whom taught in high-need schools.  These teachers enhanced the quality of classroom instruction for over 2 million students, and, in some cases, also enhanced the instruction of their fellow teachers and their schools, thus influencing an even larger number of students.

In accordance with the legislation, MSP projects established partnerships between school districts and institutions of higher education as well as with a wide-variety of other organizations and individuals.  More than 3,000 IHE STEM and education faculty were involved with the MSP projects.  Although their primary role was to develop and deliver the content of the professional development, in the process many learned about effective instructional practices and implemented or planned to implement these practices in their own undergraduate and graduate courses. Regression analyses on factors associated with gains in teacher content knowledge showed that having a partner organization other than the LEA or the IHE serve as the program lead produced larger percentages of teachers with gains in content knowledge. This finding should be taken into consideration when forming projects and partnership arrangements

Most MSP projects in FY 2006 used the individual teacher model of professional development and provided professional development through an intensive summer institute with follow-up activities during the school year.  Teachers who participated in this type of professional development were offered an average of 125 hours of professional development support in a 12 month period.  An analysis of factors associated with gains in teacher content knowledge indicates that the individual teacher model in mathematics is associated with larger percentages of teachers achieving gains in content knowledge as compared to the teacher leader model.  Although these findings seem reasonable, they should be interpreted cautiously due to a number of other factors that might account for these differences. For example, the teacher leaders may have stronger math or science skills to begin with and therefore their gains may not be as great or the professional development offered to teacher leaders may have focused more on skills for working with other teachers rather than on content knowledge. A more in depth analysis of these projects would provide better understanding of these results.

Projects worked hard to implement rigorous evaluation designs, even with limited resources.  Six projects reported using experimental designs, and 173 projects reported using quasi-experimental designs, with 85 of these projects reporting that they used the more rigorous quasi-experimental design with matched comparison groups.  The Criteria for Classifying Designs of MSP Evaluations was applied to the final evaluation reports of 65 completed projects for the first time this year. The Criteria were developed and approved after projects submitted their evaluation reports so they did not have the benefit of addressing the criteria specifically, as they will in future years. Consequently, only nine components of eight final projects met the rigorous criteria.  Moving forward,, U.S. Department of Education MSP program staff have disseminated and explained the Criteria to MSP state coordinators and local MSP project directors and evaluators at regional and national conferences, through conference calls and webinars, and posted them on the MSP website, and will continue this effort.  With this knowledge in hand, an increasing number of projects can be expected to meet the Criteria in future years. 
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In FY 2006, the MSP program was fully operational with three cohorts of projects in various stages of implementation.  As discussed above, these projects created partnerships among local school districts, institutions of higher education, and other relevant organizations, and developed and delivered intensive professional development to a large number of teachers though summer institutes, content coursework at local colleges and universities, and different types of school-year activities.  The projects also worked hard to meet the MSP program’s evaluation reporting requirements and develop and implement strong evaluation designs.

As a result of its emphasis on evaluation, the MSP program is starting to collect evidence on the impact of the program on enhancing teachers’ content knowledge, as well as on their teaching skills and their impact on the mathematics and science achievement on students.  In the future, as projects develop a better understanding of the evaluation requirement and the criteria used to assess their evaluation designs, more projects can be expected to implement strong designs and produce more reliable, higher-quality data on the impact of their project on teachers and students.  

Ultimately, success of the MSP program will be determined by the success of its projects in providing effective professional development to teachers across the nation.  Over 500 MSP projects provide intensive professional development over an extended period of time through collaboration among teachers, university STEM faculty, and experts in teaching skills.  They are currently serving over 56,000 teachers, involving 3,000 university faculty, and impacting over 2 million students in every state in the nation. The MSP program will continue to study the effectiveness of these efforts in order to grow our understanding of what constitutes high quality, effective professional development.
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This appendix describes the methodology used in the FY 2006 analysis of the Mathematics and Science Partnerships program.  The analyses are based upon information submitted by the MSP projects in their FY 2006 annual performance reports to the U.S. Department of Education.  For this reporting cycle, projects submitted annual performance data one of two forms:  the “old form” that was also used to collect data in FY 2004 and FY 2005, and the “new form” that was developed for the FY 2006 data collection and was accessible online.  The annual performance reports for projects that submitted on the “old form” included responses to a survey instrument (Project Profile), a narrative report, local and/or state evaluation reports (if available), and any additional documentation of MSP activities.  The annual performance reports for projects that submitted on the “new form” are based on a survey instrument that also provided textboxes for extended narrative responses of up to 200, 1,000, or 1,500 words depending upon the question, as well as local and/or state evaluation reports (if available), and up to five additional attachments on MSP activities with no length restrictions.  Reports, regardless of form, described project-level program goals, participants, professional development activities, and evaluation findings.

One-hundred-twenty-seven (127) projects submitted data on the old form and 366 projects submitted data on the new form. The data collection methods for some questions and items are not congruent between the old and new forms.  Where the data are congruent between forms, the results for all 493 FY 2006 projects that submitted annual reports are reported.  In most instances where the data are incongruent across forms, the results for only the 366 “new form” projects are reported.  However, data on MSP GPRA indicators (evaluation designs, gains in teachers’ content knowledge, and student achievement) are reported separately for the old form and the new form.  Information about the form from which the data were derived is presented in each exhibit.

The review of the annual performance reports involved multiple analytic approaches.  Quantitative data reported in the surveys were analyzed using descriptive statistics for all projects, and using regression analyses for projects that reported on gains in teacher content knowledge in mathematics and in science.  Qualitative textual data for a sample of projects’ narrative reports were content-analyzed using a qualitative analysis system (NVivo).  The statistical and narrative analyses are explained below in more detail.  

Statistical Methodology TC "Statistical Methodology" \f C \l "2" 
This section provides a description of the methods used for the regression and descriptive analyses. It is important to first note certain limitations of both analyses prior to describing the methods used to analyze the data and presenting and interpreting the results below.  

· There is high variability in the quality of the data provided by projects.  

· Much of the data on which the analyses depend were self-reported and the results presented in this report have not been independently verified.  

· Some questions in the online reporting form could have interpreted differently than intended by projects, resulting in inconsistent answers, which reduce the reliability of the responses.  

· Projects used different research designs, most of which were not experimental; therefore many projects did not have treatment and control groups.  Consequently, without experimental designs, the results of the regression analyses cannot be directly attributed to the MSP program. 

· Projects used a wide variety of instruments to measure teachers’ gains in content knowledge in mathematics and in science.  This variation in testing instruments presents a threat to the validity of the reported results, as teacher gains were not calculated based on the same measures.  Some projects may have used difficult tests, some easy tests; some may have used instruments designed specifically to test the content taught in the MSP program, whereas others may have used instruments wherein knowledge gained from the MSP program were not captured directly. 

· Projects that provided data on the percent of teachers with gains in content knowledge may be systematically different than those projects that did not provide these data; this potential bias should be kept in mind when extrapolating the results to the FY 2006 population of projects.  

· Gain scores can only be calculated for teachers who complete both pretests and posttests.  There may be a systematic bias associated with teachers who complete both tests.

· Hours of professional development used in conducting regression analyses reflect hours of professional development services offered to teachers, not the actual number of hours of professional development services individual teachers received.

· Projects conducted post-tests at different times in the MSP cycle.  Some projects post-tested teachers at the end of the summer institute only, and thus post-test scores may not reflect what transpired in the follow-up activities.  Other projects conducted two post-tests:  one at the end of the summer institute and the other at the end of the school year.  However, for projects that conducted two post-tests, it is unknown which test results were reported.  Further, no information is available on how many or which projects provided scores for which type of post-test.  Therefore, the percents of teachers with gains in content knowledge in mathematics and science may have been reported differently based upon the project, thus skewing the analysis results.

· Analyses were limited to gain scores for only teachers in MSP projects (i.e., no comparisons with a control group were made).  Thus we cannot say with certainty that the gains in teacher content knowledge reported are due to the MSP program.  

For all of these reasons the results reported below should be viewed cautiously, as we cannot say with a high level of certainty which project characteristics result in more gains in teacher content knowledge in mathematics and in science, only that the characteristics appear to be associated with gains in teacher content knowledge.  

Study Design and Population

The study was designed as a census data collection of the entire population of 501 MSP projects funded in fiscal year 2006.  Of these, 98 percent (n = 493) provided data in time for the study analysis and 73 percent (n = 366) reported on the new form.  Because the data presented is from the entire population, no standard errors are calculated for the descriptive statistics reported here, as there is no degree of uncertainty attached to these figures.  However, in order to provide guidance to the reader in interpreting the relative importance of findings attached to the report's exploratory analyses, which look at relationships between project characteristics and the percent of teachers with gains in content knowledge, and differences between various types of projects, measures of standard errors and p-values are also provided to help in making inferences that may go beyond the FY 2006 projects.  

Non-response

The full population can be thought of as consisting of two kinds of projects:  those that were willing and able to respond (n = 493 responders) and those that were either unwilling or unable to respond (n = 8 non-responders).  We treat the responses from the 493 responders as representative of the full population of 501 projects.  The 493 responders are not a sample from the full population, but instead are a census of the entire population of the type of projects that are willing and able to respond (responders).  Therefore, our uncertainty about whether a mean or proportion calculated from the 493 would be different than a mean or proportion from the entire population of 501 projects has nothing to do with sampling error, and is entirely a matter of potential non-response bias.  Since there was no sample, and no sampling error, we do not produce confidence intervals around means or proportions, as confidence intervals are designed to tell us something about uncertainty about a mean or proportion due to having a sample rather than a census. We do not produce p-values for comparisons between groups, as those types of tests would tell us whether the observed difference between two groups represent a real population difference, or whether the observed difference may be due to sampling error.  These data are not a sample, so there is no sampling error.  (The numbers and percentages presented in this report are not estimates of the full 501 MSP project population characteristics; instead, they are the true population characteristics of the 493 “responder” projects and cannot be assumed to represent the entire population of 501 projects, only the population of 493 responder projects.)  There may, however, be non-response bias in the reported figures. 

Non-response bias is the extent to which the full population mean or proportion differs from the mean or proportion obtained from the 493 responder projects.  Non-response bias can occur if the 8 non-responder projects would have given systematically different survey responses (if they had responded) than the 493 responder projects.  There is no way to know how similar or different the responses of non-responder projects would be if.  We can, however, put bounds on how different the population mean could possibly be from the mean of the 493 responder projects.  Since the response rate was high (98%), there is relatively little threat of serious non-response bias.  For example, suppose that 20 percent of the 493 responder projects had budgets of $100,000 or less.  How different could the full population proportion of projects with budgets of $100,000 or less be from the 20 percent found for the responder projects?  Suppose none of the 8 non-responders had budgets of $100,000 or less.  Then the full population proportion of projects with that budget level would be (.98 * .20 ) + (.02 * 0) = 0.196, or 19.6 percent.  At the other extreme, what if all of the 8 non-responders had budgets of $100,000 or less?  Then the full population proportion with that budget level would be (.98 * .20 ) + (.02 * 1) = 0.216. Thus, we know that the true population proportion with that budget level must be between 19.6 and 21.6 percent.  This is a tight bound around the 20% of responder projects, and illustrates the small size of the threat of non-response bias.

Exhibit A.1 shows the bounds around other proportions. For example, if 50 percent of the 493 responder projects answered “yes” to a survey item, we know that the true proportion in the full population of 493 projects cannot be lower than 49.0 or greater than 51.0 percent.
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	Proportion of Responding Projects that Answered "Yes" to the Question
	Lower Bound on Potential Bias
	Upper Bound on Potential Bias

	0.1
	0.098
	0.118

	0.2
	0.196
	0.216

	0.3
	0.294
	0.314

	0.4
	0.392
	0.412

	0.5
	0.490
	0.510

	0.6
	0.588
	0.608

	0.7
	0.686
	0.706

	0.8
	0.784
	0.804

	0.9
	0.882
	0.902

	Lower Bound Formula = (.98 * Proportion Yes in Response) + (.02 * Lowest possible answer)

Upper Bound Formula = (.98 * Proportion Yes in Response) + (.02 * Highest possible answer)


Quantitative Data

Descriptive parameters were produced to answer Research Question #1 – What are the characteristics of MSP projects and participants? Regression analyses were performed to answer Research Question #2 - What MSP program models and specific project characteristics are associated with gains in teacher content knowledge in mathematics and in science?  Below we discuss the methods we used for each of these techniques.

Methods for Producing Descriptive Parameters

Frequencies and means were calculated for variables associated with program implementation (e.g., project budgets; project partners; teacher selection criteria; and teachers, schools, and districts served), professional development models and activities (e.g., type and content of professional development) and information on teacher content knowledge and student achievement, which, along with evaluation design, are the MSP Program’s GPRA Indictors.  These parameters were calculated for all 493 projects for which the data on the old and new form were congruent, and only for the 366 new form projects when the data in the old and new form projects were not congruent.  However, the data on the GPRA Indicators were analyzed separately for both the old and new form projects.

Methods For Regression Models 

Regression models were conducted to identify factors associated with gains in teacher content knowledge for FY 2006 projects.  Data on teacher content knowledge gains were available for 177 mathematics projects and for 157 science projects.  These data were different for projects that submitted data using the new form versus those projects that submitted data using the old form.  For the old form projects, only information on K-5 teachers with significant content knowledge gains was available, whereas for the online projects, data on all teachers were available, but the data were not disaggregated by school level.  These different data definitions meant that each model had to be conducted separately for the two different samples: 1) the new form projects and; 2) the old form projects.  However, teacher content knowledge gain information was reported for only four (4) old form projects in mathematics and only one (1) old form project in science.  These sample sizes of 1 and 4 are too small to run any models.  Therefore, the models were run for only the new form MSP projects, resulting in a sample of 173 projects with data on teacher content knowledge in mathematics and 156 projects with data on teacher content knowledge in science.

Regressions were conducted on the full samples of all new-form projects reporting data for mathematics and for science.  Prior to examining the available data, it was proposed that the regression analyses be conducted on various sub-samples of the projects, so as to limit the variability in the quality of the data and produce more reliable results.  However, the proposed sub-samples of projects by assessment instrument type and by final year projects with strong evaluation designs had too few observations to run any regressions.  The number of projects with data on teacher gains in mathematics that used the Learning Mathematics for Teaching test was 35.  Consequently, we attempted to create a sub-sample of projects that used valid and reliable instruments, but this sample also had too few observations (71).  The sub-samples for science were smaller than those for mathematics:  11 projects used the MOSART and Horizon/ATLAST assessments, and 30 observations used any valid and reliable instrument.  Additionally, there was one final year project with a strong evaluation design for teacher content knowledge in mathematics, and one in science.  These sub-samples did not meet the minimum sample size criterion of 10 percent of the sample of observations with teacher gain scores in mathematics/science times the number of covariates in the model.

Variables for Regression Models 

The outcomes of interest are the percent of teachers with significant gains in content knowledge in mathematics and in science.  Each regression analysis tested whether a particular project characteristic was significantly associated with each of these two outcomes.  Exhibit A.2 provides more detail on these outcomes. 
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	Variable / Description
	Mean

	Percent of teachers with significant gains in Mathematics
	69.23

	Percent of teachers with significant gains in Science
	79.16


Six (6) primary project characteristics (also referred to as “predictor” variables) theorized to have an association with the percent of teachers in a project with significant gains in mathematics content knowledge and in science content knowledge were examined.   Exhibit A.3 provides descriptive information on these characteristics.  Each of these predictor variables was tested for an association with each outcome (above) in a separate model.  One predictor variable was entered into each model
 (for a total of 16 models) along with control variables (the characteristics whose relationships are controlled for so as to parse out the “true” association of the predictor variable being tested to the percent of teachers with gains).
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	Math (n=173)
	Science (n=156)

	Variable / Description
	% Yes
	Mean
	% Yes
	Mean

	PD Model
	
	
	
	

	     Summer
	0.26
	--
	0.53
	--

	     Summer with follow-up
	66.21
	--
	69.17
	--

	     Other
	33.53
	--
	30.30
	--

	PD Targets the Individual Teacher (vs. Whole School or District)
	70.92
	--
	74.83
	--

	Goal is Increasing Teacher Content Knowledge (vs. Creating Teacher Trainers)
	90.32
	--
	79.56
	--

	Program Lead
	
	
	
	

	     LEA
	51.58
	--
	40.58
	--

	     IHE
	29.64
	--
	31.69
	--

	     Other
	18.79
	--
	27.73
	--

	Primary Deliverer of PD
	
	
	
	

	     LEA
	75.49
	--
	71.44
	--

	     IHE
	3.55
	--
	2.80
	--

	     Other
	20.96
	--
	25.76
	--

	Number of Participating Teachers
	--
	264.61
	--
	238.85


Twelve (12) control variables were tested for inclusion in each model.  In each model, these control variables are the characteristics that are held constant, so as to help parse out the “true” relationship of the predictor variable of interest to the outcome variable.  In order to create the most parsimonious models possible, each variable was tested for inclusion in each regression analysis via the backwards elimination method.  Therefore, each model does not control for exactly the same factors.  Exhibit A.6 provides descriptive statistics for the control variables.  Note that some predictor variables are also control variables for the remaining models (i.e. the same control and predictor variable are not included in the same model).

In the backwards elimination method, the set of control variables was identified that had statistically significant associations with the outcome (p<0.20
 criterion) after controlling for other statistically significant control variables and the predictor variable in each multivariate model. This was accomplished using backwards elimination with forward checking.  In this method, all of the control variables were entered in the model along with the predictor variable.  The control variable with the largest non-significant value was dropped from the model.  This step was repeated until the only control variables that met the p<0.20 criterion remained in the model.  In the forwards checking step, each of the previously eliminated control variables were checked by adding each one back to the model with only the significant predictors.  In this step, each variable had a chance to get back into the model.

After selecting the model with significant control variables, the predictor variables were assessed.  Thus, the relationship of each of the predictor variables with the outcome measure was assessed after controlling for the specified control variables.  In this report no attempt was made to fit models with multiple predictors.  Each predictor variable was assessed in a model that had only that single predictor, plus the controls.

Due to the small sample sizes, in order to avoid losing any observations because of missing values, values were imputed on all of the control variables.  (No values were imputed on any of the predictor variables.)  Values were imputed using the dummy variable adjustment for missing covariates method.  In this method, a value of 0 on the respective variable was assigned to those observations with missing values on the variable, and a new variable equal to 1 was also created if the variable was missing originally, and equal to 0 if there was a valid value on the variable.  Both variables were entered into the regression.  For example, the control variable “only one grade level served” originally had three possible values:  0 (no), 1 (yes), or missing.  So that observations with missing values on this variable were not excluded from the models, these observations with missing values were given a new value of “0” on this variable (this variable now only has two values: 0 and 1).  Then, a new variable, called “only one grade level served-missing” was created.  Those observations that were originally missing on the original variable were assigned a value of “1” on the new “missing” variable, and those observations that had values of either 0 or 1 on the original variable were assigned a value of “0” on the new “missing” variable (this variable has only two values: 0 and 1).  Both variables, “only one grade level served” and “only one grade level served-missing” were included in the model.  This method allowed observations with missing data on the control variables to remain in the model without affecting the coefficients produced for each control variable.  

Exhibit A.4 provides descriptive statistics for the control variables. 
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	Math (n=173)
	Science (n=156)

	Variable / Description
	% Yes
	Mean
	% Yes
	Mean

	PD Model
	
	
	
	

	     Summer
	0.26
	--
	0.53
	--

	     Summer with follow-up
	66.21
	--
	69.17
	--

	     Other
	33.53
	--
	30.30
	--

	Only One Grade Level Served (vs. combination)
	16.32
	--
	17.35
	--

	Provided PD in both Math and Science (vs. only math or only science)
	34.14
	--
	44.04
	--

	Hours of Professional Development
	--
	92.57
	--
	94.85

	Program Lead
	
	
	
	

	     LEA
	51.58
	--
	40.58
	--

	     IHE
	29.64
	--
	31.69
	--

	     Other
	18.79
	--
	27.73
	--

	Primary Deliverer of PD
	
	
	
	

	     LEA
	75.49
	--
	71.44
	--

	     IHE
	3.55
	--
	2.80
	--

	     Other
	20.96
	--
	25.76
	--

	Number of Participating Teachers
	--
	264.61
	--
	238.85

	Stage of Implementation
	
	
	
	

	     Stage 1, New
	25.04
	--
	20.58
	--

	     Stage 2, Developing
	29.19
	--
	36.98
	--

	     Stage 3, Fully Developed
	45.77
	--
	42.44
	--

	Goal is Increasing Teacher Content Knowledge (vs. Creating Teacher Trainers)
	90.32
	--
	79.56
	--

	Teacher Selection Criteria is Volunteer (vs. Assignment/Need/Other methods)
	42.06
	--
	59.54
	--

	Valid Mathematics Teacher Assessment
	42.94
	--
	n/a
	--

	Valid Science Teacher Assessment
	n/a
	--
	17.63
	--

	Presence of External Evaluator
	71.53
	--
	63.41
	--


Regression Models
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Outcomes of interest:

Yj  =  Percent of Teachers with Significant Gains in Mathematics in the jth project (j-1=173)

Yj   =  Percent of Teachers with Significant Gains in Science in the jth project (j-1=156)

 (Each model was run separately for math and for science.)

Covariatek = a covariate/control variable in the model. Each covariate was tested for inclusion via the backwards elimination method.
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= the error term, assumed to be conditionally independent and identically distributed normally with mean zero and variance 
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Each model was weighted by the number of teachers in a project with pre-post scores; using this method, the projects that served more teachers had more weight in calculating the analysis results.  Weights were created separately for math and for science.  The weights were standardized to sum to 1.

Math Weight = (Number of Teachers with Pre-Post Scores in Math, in a project) / (Total Number of Teachers with Pre-Post Scores in Math in all MSP projects with Math gain data)

Science Weight = (Number of Teachers with Pre-Post Scores in Science, in a project) / (Total Number of Teachers with Pre-Post Scores in Science in all MSP projects with Science gain data)

An alpha level of 0.10 was used to determine statistical significance in the regression models.

Regression Results
	Exhibit A.5.  Regression Results:  Project Characteristics Associated with Gains in Teacher Content Knowledge in Mathematics TC "Exhibit A.5.  Regression Results:  Project Characteristics Associated with Gains in Teacher Content Knowledge in Mathematics" \f F \l "1" 

	Outcome:  Percent of Teachers with Significant Gains, Mathematics
	 

	 
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5 

	Variable / Description
	Beta Estimate

	Project Characteristics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PD Model
	 
	
	 
	
	 
	
	 
	
	 
	 

	     Summer
	-3
	 
	
	 
	
	 
	
	 
	 
	 

	     Summer with follow-up
	1
	 
	--
	 
	--
	 
	--
	 
	--
	 

	     Other
	ref +
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Project Targets the Individual Teacher
	--
	 
	10
	 
	--
	 
	--
	 
	--
	 

	Goal is Increasing Teacher Content Knowledge
	--
	 
	--
	 
	15
	**
	--
	 
	--
	 

	Program Lead
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     LEA
	 
	 
	
	 
	
	 
	-2
	 
	 
	 

	     Other
	--
	 
	--
	 
	--
	 
	21
	*
	--
	 

	     IHE
	 
	 
	 
	 
	 
	 
	ref
	 
	 
	 

	Number of Participating Teachers
	--
	 
	--
	 
	--
	 
	--
	 
	-0.02
	***

	Control Variables ++

	PD Model
	 
	 
	
	 
	
	 
	
	 
	 
	 

	     Summer
	 
	 
	
	 
	
	 
	
	 
	n/a
	 

	     Summer with follow-up
	n/a ±
	 
	
	 
	
	 
	
	 
	n/a
	 

	     Other
	 
	 
	 
	 
	 
	 
	 
	 
	n/a
	 

	Only One Grade Level Served
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Provided PD in both Math and Science
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hours of Professional Development
	0.08
	**
	0.08
	**
	0.08
	**
	0.08
	**
	0.08
	**

	Program Lead
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     LEA
	-2
	 
	-1
	 
	-2
	 
	
	 
	-2
	 

	     Other
	20
	*
	22
	*
	21
	*
	n/a
	 
	21
	*

	     IHE
	ref
	 
	ref
	 
	ref
	 
	 
	 
	ref
	 

	Primary Teacher and Coacher of PD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     LEA
	14
	 
	14
	 
	14
	 
	14
	 
	14
	 

	     Other
	25
	 
	26
	 
	25
	 
	25
	 
	25
	 

	     IHE
	ref
	 
	ref
	 
	ref
	 
	ref
	 
	ref
	 

	Number of Participating Teachers
	-0.02
	**
	-0.02
	***
	-0.02
	***
	-0.02
	***
	n/a
	 

	Stage of Implementation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     Stage 1, New
	 
	 
	
	 
	 
	 
	
	 
	
	 

	     Stage 2, Developing
	 
	 
	
	 
	 
	 
	 
	 
	
	 

	     Stage 3, Fully Developed
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Goal is Increasing Teacher Content Knowledge
	15
	**
	14
	*
	n/a
	 
	15
	**
	15
	**

	Teacher Selection Criteria is Volunteer
	-15
	***
	-15
	***
	-15
	***
	-15
	***
	-15
	***

	Valid Mathematics Teacher Assessment
	-9
	**
	-9
	*
	-9
	**
	-9
	**
	-9
	**

	Presence of External Evaluator
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	52
	***
	43
	**
	52
	***
	52
	***
	52
	***

	* p < .10          ** p < .05          *** p < .01

	 + "ref" indicates that this is the reference group against which the other estimates are being compared

	 ++ Control Variables without estimate values were dropped out of the respective model in the backward checking stage

	 ± "n/a" refers to control variables that were not tested for entry in the model, as that control variable was the same variable as the project characteristic being tested


	Exhibit A.6.  Regression Results:  Project Characteristics Associated with Gains in Teacher Content Knowledge in Science TC "Exhibit A.6.  Regression Results:  Project Characteristics Associated with Gains in Teacher Content Knowledge in Science" \f F \l "1" 

	Outcome:  Percent of Teachers with Significant Gains, Science
	 

	 
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	Variable / Description
	Beta Estimate

	Project Characteristics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PD Model
	 
	
	 
	
	 
	
	 
	
	 
	 

	     Summer
	5
	 
	
	 
	
	 
	
	 
	 
	 

	     Summer with follow-up
	-2
	 
	--
	 
	--
	 
	--
	 
	--
	 

	     Other
	ref +
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Project Targets the Individual Teacher
	--
	 
	6
	 
	--
	 
	--
	 
	--
	 

	Goal is Increasing Teacher Content Knowledge
	--
	 
	--
	 
	7
	 
	--
	 
	--
	 

	Program Lead 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     LEA
	 
	 
	
	 
	
	 
	3
	 
	 
	 

	     Other
	--
	 
	--
	 
	--
	 
	17
	***
	--
	 

	     IHE
	 
	 
	 
	 
	 
	 
	ref
	 
	 
	 

	Primary Deliverer of PD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     LEA
	 
	 
	
	 
	
	 
	
	 
	 
	 

	     Other
	--
	 
	--
	 
	--
	 
	--
	 
	--
	 

	     IHE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Number of Participating Teachers
	--
	 
	--
	 
	--
	 
	--
	 
	0
	 

	Control Variables ++

	PD Model
	 
	 
	
	 
	
	 
	
	 
	 
	 

	     Summer
	 
	 
	
	 
	
	 
	
	 
	 
	 

	     Summer with follow-up
	n/a ±
	 
	
	 
	
	 
	
	 
	 
	 

	     Other
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Only One Grade Level Served
	 
	 
	8
	 
	 
	 
	 
	 
	 
	 

	Provided PD in both Math and Science
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hours of Professional Development
	0.09
	**
	0.07
	 
	0.09
	**
	0.09
	**
	0.09
	**

	Program Lead
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     LEA
	3
	 
	1
	 
	3
	 
	
	 
	3
	 

	     Other
	17
	***
	19
	***
	17
	***
	n/a
	 
	18
	***

	     IHE
	ref
	 
	ref
	 
	ref
	 
	 
	 
	ref
	 

	Primary Teacher and Coacher of PD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     LEA
	12
	 
	11
	 
	12
	 
	12
	 
	12
	 

	     Other
	17
	 
	16
	*
	17
	*
	17
	*
	17
	 

	     IHE
	ref
	 
	ref
	 
	ref
	 
	ref
	 
	ref
	 

	Number of Participating Teachers
	 
	 
	 
	 
	 
	 
	 
	 
	n/a
	 

	Stage of Implementation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     Stage 1, New
	-22
	***
	-23
	***
	-21
	***
	-21
	***
	-21
	***

	     Stage 2, Developing
	1
	 
	1
	 
	1
	 
	1
	 
	1
	 

	     Stage 3, Fully Developed
	ref
	 
	ref
	 
	ref
	 
	ref
	 
	ref
	 

	Goal is Increasing Teacher Content Knowledge
	8
	 
	8
	 
	n/a
	 
	7
	 
	7
	 

	Teacher Selection Criteria is Volunteer
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Valid Science Teacher Assessment
	-12
	***
	-13
	***
	-12
	***
	-12
	***
	-11
	**

	Presence of External Evaluator
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	54
	***
	49
	***
	52
	***
	70
	***
	53
	***

	* p < .10          ** p < .05          *** p < .01

	 + "ref" indicates that this is the reference group against which the other estimates are being compared

	 ++ Control Variables without estimate values were dropped out of the respective model in the backward checking stage

	 ± "n/a" refers to control variables that were not tested for entry in the model, as that control variable was the same variable as the project characteristic being tested


Qualitative Data 

A coding protocol (presented in Exhibit A.8 at the end of this section) was designed to complement, support, and provide insight into the information assessed in each research question guiding the analysis of the FY 2006 data.  The protocol was developed based on a review of the narrative coding protocol for the FY 2005 data, the narrative data contained in the FY 2005 Summary Report, and the descriptive information asked for in the online annual performance report format. The protocol was applied to both old form and new form project narratives.  Narrative information was coded for quantitative, descriptive, and analytic purposes to answer each of the study’s research questions, and also to determine the number and percent of projects that used each professional development model (individual teacher model, teacher trainer model).  Exhibit A.7 shows the type of data that was coded for each research question and the purpose for which it was coded.  Below we discus the sampling frames by research question.  

Sampling Frame for Research Question #1 (characteristics of FY 2006 MSP projects and participants)
In order to construct a representative sample of one third of all MSP projects, one third of the projects were randomly selected from each quartile for teacher-content-knowledge (TCK) gain from the set of 173 mathematics projects and 156 science projects that had information on TCK gain (n = 58 mathematics, n = 52 science).  Because the percents of teachers with gains in mathematics and in science did not follow normal distributions, we used proportional-to-size sampling, wherein the sample of each quartile was proportional to the size of that quartile. Thus, projects from each quartile of TCK gain were represented in the random sample according to the number of projects in that quartile.  For projects that did not have data on TCK gain, we stratified the projects by state and randomly selected one third of the projects (n = 74). 

Sampling Frame for Research Question #2 (project characteristics associated with gains in teacher content knowledge for FY 2006 projects)
In order to gain insight into why the project characteristics found to be significantly associated with the percent of teachers with gains in content knowledge in the regression models actually made a difference for the FY 2006 projects, samples of the top-performing projects (those projects in which 90 percent or more of teachers showed significant gains in mathematics or in science content knowledge (n = 56 math; n = 73 science)) and the lower-performing projects (those projects in which 50 percent or fewer teachers showed significant gains in science or math content knowledge (n = 36 math; n = 24 science)) were coded for key descriptive characteristics.  Projects in the different teacher content knowledge groups were analyzed for similarities and differences on items that exhibited large differences between groups in the descriptive analyses, on items that were found to be significant in the regression analyses, and on other key descriptive characteristics. 

Sampling Frame for Research Question #3-- What do structured teacher and classroom observations reveal about the impact of the FY 2006 MSP program on participating teachers’ instructional skills, classroom practices, and other teacher and student outcomes?
In order to gain insight into how the MSP Program in FY 2006 affected teachers’ instructional skills and classroom practices, and, where reported, the program’s effect on teachers and students, all projects that used a valid and reliable classroom observation protocol (Reformed Teaching Observations Protocol (RTOP) (n = 43), the Inside the Classroom Observation Protocol (n = 21) and Local Systemic Change Observation Protocol (n = 18)) were coded. 

	Exhibit A.7.  Sampling and Coding Plan for the Analysis of the Qualitative Data TC "Exhibit A.7.  Sampling and Coding Plan for the Analysis of the Qualitative Data" \f F \l "1" 

	
	
	Research Question #1
	Research Question #2
	Research Question #3

	Narrative Data
	All reports
	1/3 of Projects without TCK gain scores in Math or Science Stratified by State

(n=74)
	1/3 of Math and 1/3 of Science Projects with TCK 

Gains Scores Stratified by TCK Quartile

(Math n=58) (Science n=52)
	Projects with Teacher Content Knowledge Gains in Science and/or in Math
	Strong Evaluation Designs

(n = TBD)
	Projects that Used Selected Classroom Observation Protocols

(n = 82)

	
	
	
	
	90% or more

(Math n=56)

(Science n=73)
	50% or fewer

(Math n=36)

(Science n=24)
	
	

	PD emphasis

(individual teacher model v. teacher trainer model)
	q
	
	
	
	
	
	

	Nature of Partnerships
	
	d
	d
	
	
	
	

	Lessons learned
	
	d
	d
	
	
	
	

	Successes
	
	d
	d
	
	
	
	

	Challenges
	
	d
	d
	
	
	
	

	Highlights
	
	d
	d
	d
	
	d
	

	Summer Institute

	PD Provider
	
	 d
	 d
	a
	a
	a, d
	

	Pedagogy of PD
	
	d 
	d 
	a
	a
	a, d
	

	Content of PD
	
	d
	d
	a 
	a
	a, d
	

	Follow-up Activities

	PD Provider
	
	d
	d
	a 
	a
	a, d
	

	Pedagogy of PD
	
	d
	d
	a
	a
	a, d
	

	Content of PD
	
	d
	d
	a
	a
	a, d
	

	Role of IHE

	Type of IHE faculty
	
	d
	 d
	a
	a
	a, d
	

	Role of IHE faculty
	
	d
	d 
	a
	a
	a, d
	

	Time commitment
	
	d
	d
	a
	a
	a, d
	

	Other Findings

	Changes in classroom practice/pedagogy
	
	d
	d
	a
	a
	a, d
	d

	Teacher findings
	
	d 
	d 
	a
	a
	a, d
	d

	Student findings
	
	d
	d
	a
	a
	a, d
	d

	School-level findings
	
	d
	d
	a
	a
	a, d
	

	District-level findings
	
	d
	d
	a
	a
	a, d
	

	Evaluation

	Type of design
	
	
	
	
	
	d, q
	

	Evaluator
	
	
	
	
	
	d , q
	

	Nature of treatment and control groups
	
	
	
	
	
	d
	

	Fidelity of implementation of PD in classroom
	
	
	
	
	
	d, q
	d

	a = narrative data used for analytic purposes

d = narrative data used for descriptive purposes

q = narrative data used for quantitative purposes


	Exhibit A.8.  MSP Year 3 Qualitative Coding Protocol TC "Exhibit A.8.  MSP Year 3 Qualitative Coding Protocol" \f F \l "1" 


Partnerships

Role of IHE

Summer Institute

PD Provider

District Staff

Education Faculty

Lead Teacher

Other

Professional 

STEM Faculty

General Faculty

PD Delivery/Pedagogy of PD

Coaching or Mentoring

Inquiry-based learning or field experiences

Lecture

Lesson Study

Other

Problem-based Learning

Teaching Dilemmas

Videos of self or others

Content of PD

Assessment

Breadth

Concepts

Depth

Designed for MSP

Facts

Integration

Other

Pedagogy

Pre-existing Course

Standards

Student Learning

Summer Location

At school or district

University Campus

Other

Via technology

Follow-Up Activities

PD Provider
District Staff

Education Faculty

Lead Teacher

Other

Professional 

STEM Faculty

General Faculty

PD Delivery/Pedagogy of PD

Coaching or Mentoring

Inquiry-based learning or field experiences

Lecture

Lesson Study

Other

Problem-based Learning

Teaching Dilemmas

Videos of self or others

Content of PD

Assessment

Breadth

Concepts

Depth

Designed for MSP

Facts

Integration

Other

Pedagogy

Pre-existing Course

Standards

Student Learning

Location 

At school or district

University Campus

Other

Via technology

Curriculum Development

Changes in Classroom Practice/Pedagogy

Teacher Findings

Changes in content

knowledge (verbal summary)

Changes in attitudes and beliefs

Changes in pedagogy
(even without a protocol. If protocol, then will code both K-3 and J)

Evidence that change in
practice has influenced student knowledge or other student outcomes

Assume leadership activities (more highly qualified, attending/presenting at conferences, active member of professional association, promotions, mentoring—general growth)

Other

Student Findings

Changes in content knowledge

Increased interest in subject matter

Behavioral changes (e.g., absenteeism, attitude, coursetaking)

Other

District-level Findings 

Challenges

Teachers

Recruitment

Retention

Content knowledge development

School involvement 
     (engaging with schools)

Program Administration

Delivering PD

Summer institutes

Follow-up activities

Evaluation

Design

Implementing

Partnerships

Organizing

Sustaining

IHE Roles and Relationships 

Successes

Teachers

Recruitment

Retention

Content knowledge development

School involvement  
     (engaging with schools)

Program Administration

Delivering PD

Summer institutes

Follow-up activities

Evaluation

Design

Implementing

Partnerships

Organizing

Sustaining

IHE Roles and Relationships 

Lessons Learned

Teachers

Recruitment 

Retention 

Content knowledge development

School involvement 
     (engaging with schools)

Program Administration

Delivering PD

Summer institutes

Follow-up activities

Evaluation

Design

Implementing

Partnerships

Organizing

Sustaining

IHE Roles and Relationships 

Highlights (e.g., innovative activities, best practices, innovative PD designs)

Appendix B – State MSP Grants TC "Appendix B – State MSP Grants" \f C \l "1" 
MSP grants to the states ranged from $906,246 up to $25,055,987.  The average state grant was $3,415,850 and the median state grant was $1,994,720.

	Exhibit B.1. MSP Grants to the States TC "Exhibit B.1. MSP Grants to the States" \f F \l "1" 

	State
	Total Funding Amount
	
	State
	Total Funding Amount

	AK
	$906,246.00
	
	MT
	$906,246.00

	AL
	$3,201,958.00
	
	NC
	$4,803,954.00

	AR
	$2,032,567.00
	
	ND
	$906,246.00

	AZ
	$4,148,195.00
	
	NE
	$906,246.00

	CA
	$25,055,987.00
	
	NH
	$906,246.00

	CO
	$1,867,339.00
	
	NJ
	$3,001,498.00

	CT
	$1,084,703.00
	
	NM
	$1,654,301.00

	DC
	$906,246.00
	
	NV
	$1,150,844.00

	DE
	$906,246.00
	
	NY
	$12,383,694.00

	FL
	$9,896,545.00
	
	OH
	$5,008,969.00

	GA
	$5,646,027.00
	
	OK
	$2,265,042.00

	HI
	$906,246.00
	
	OR
	$1,804,918.00

	IA
	$965,907.00
	
	PA
	$5,319,659.00

	ID
	$906,246.00
	
	PR
	$7,755,860.00

	IL
	$6,457,558.00
	
	RI
	$906,246.00

	IN
	$2,509,881.00
	
	SC
	$2,677,920.00

	KS
	$1,074,102.00
	
	SD
	$906,246.00

	KY
	$2,671,971.00
	
	TN
	$3,322,207.00

	LA
	$4,025,349.00
	
	TX
	$17,485,219.00

	MA
	$2,187,932.00
	
	UT
	$959,144.00

	MD
	$1,956,872.00
	
	VA
	$2,887,237.00

	ME
	$906,246.00
	
	VT
	$906,246.00

	MI
	$4,863,333.00
	
	WA
	$2,681,815.00

	MN
	$1,492,910.00
	
	WI
	$1,868,056.00

	MO
	$2,836,676.00
	
	WV
	$1,231,366.00

	MS
	$2,699,257.00
	
	WY
	$906,246.00


Appendix C – Results from Additional Analyses TC "Appendix C – Results from Additional Analyses" \f C \l "1" 
This appendix presents exhibits and results from analyses that are not included in the body of the report.

Funds from Other Sources TC "Funds from Other Sources" \f C \l "2" 
Some MSP projects supplemented their federal MSP funds with funds from other federal and nonfederal sources.  In FY 2006, 22 percent of projects reported receiving funds from other sources (Exhibit C.1).  These additional funds ranged from $500 to more than $22 million, with the majority of projects (70) receiving $100,000 or less in additional funds.

	Exhibit C.1.  MSP Project Budgets:  Total Funds from All Other Sources, FY 2006 TC "Exhibit C.1.  MSP Project Budgets:  Total Funds from All Other Sources, FY 2006" \f F \l "1" 

	Total funds from all other sources
	Percent (no.) of projects

	$100,000 or less
	14%
	(70)

	$100,001 to $200,000
	3%
	(15)

	$200,001 to $500,000
	2%
	(11)

	$500,001 to $1,000,000
	1%
	(4)

	$1,000,001 or more
	2%
	(9)

	Did not report 
	78%
	(384)

	Total
	100%
	(493)

	These data were collected on both the old form and the new form.


Partner Responsibilities TC "Partner Responsibilities" \f C \l "2" 
In both the old form and the new form under the category of Partner Responsibilities, projects were asked to indicate the approximate percentage of effort undertaken by each partner group for: administering the overall program, designing professional development (PD), teaching and coaching PD, evaluating the MSP, and other functions.  For each activity projects were told that the total percentages should add up to 100%.  Exhibit C.2 shows the percentage of projects in which a partner organization was cited as putting effort into the activity.  Exhibit C.3 shows the average percent effort each type of partner put forth in each activity. However, these data do not align well with the data in Exhibit C.4.  Those data are based on a question that provided projects with a long list of activities that included “design professional development,” “provide professional development,” and “evaluate the MSP,” and asked projects to select all the activities that were the “partner’s primary role.”  

	Exhibit C.2. Percent of Projects where Type of Partner Organization was Understood at Least Some Effort in Activity, FY 2006 TC "Exhibit C.2. Percent of Projects where Type of Partner Organization was Understood at Least Some Effort in Activity, FY 2006" \f F \l "1"  

	Activity
	LEA

Percent (no.)

of projects
	IHE

Percent (no.)

of projects
	Other

Percent (no.)

of projects

	Administer overall program
	77%
	(378)
	69%
	(342)
	32%
	(158)

	Design PD
	89%
	(440)
	27%
	(133)
	37%
	(180)

	Teach and Coach PD
	92%
	(456)
	25%
	(122)
	37%
	(183)

	Evaluate MSP
	72%
	(357)
	20%
	(97)
	52%
	(258)

	Other
	63%
	(313)
	30%
	(150)
	28%
	(136)

	Did not report 
	1%
	(7)
	1%
	(7)
	1%
	(7)

	Note: Percentages do not total 100 percent because projects could report one or more responses to this question.  

These data were collected on both the old form and the new form.


	Exhibit C.3. Average Percent of Effort Undertaken in Each Role, by Type of Partner Organization, FY 2006 TC "Exhibit C.3. Average Percent of Effort Undertaken in Each Role, by Type of Partner Organization, FY 2006" \f F \l "1"  

	Activity
	LEA

Average percent of effort
	IHE

Average percent of effort
	Other

Average percent of effort

	Administer overall program
	41%
	38%
	20%

	Design PD
	75%
	6%
	18%

	Teach and Coach PD
	73%
	7%
	19%

	Evaluate MSP
	51%
	4%
	45%

	Other
	49%
	10%
	14%

	Note: Percentages do not total 100 percent because projects could report one or more responses to this question.  

These data were collected on the new form only.


	Exhibit C.4.  Percent of Projects where Type of Partner Organization Plays a Primary Role, FY 2006 TC "Exhibit C.4.  Percent of Projects where Type of Partner Organization Plays a Primary Role, FY 2006" \f F \l "1" 

	Role in program
	LEA

Percent (no.)

of projects

(n = 392)
	IHE

Percent (no.)

of projects

(n = 409)
	Other

Percent (no.)

of projects

(n = 224)

	Organize project logistics
	54%
	(211)
	50% 
	(203)
	52% 
	(116)

	Design PD
	64%
	(252)
	64% 
	(260)
	68% 
	(152)

	Identify and recruit teachers
	62% 
	(244)
	52% 
	(214)
	57% 
	(128)

	Provide PD
	78% 
	(305)
	82% 
	(337)
	81% 
	(182)

	Participate in/receive PD
	67% 
	(261)
	64% 
	(261)
	65% 
	(146)

	Provide mentors/coaches/teacher leaders
	46% 
	(179)
	47% 
	(194)
	49% 
	(110)

	Evaluate the MSP 
	59% 
	(231)
	58% 
	(237)
	59% 
	(132)

	Collect and/or provide data
	 70% 
	(273)
	74% 
	(303)
	73% 
	(164)

	Analyze data
	43% 
	(167)
	43% 
	(175)
	47% 
	(105)

	Provide technical assistance to teachers or project
	58% 
	(228)
	59% 
	(241)
	61% 
	(137)

	Provide teacher support (e.g., substitute teachers, release time, planning time)
	66% 
	(258)
	56% 
	(227)
	58% 
	(130)

	Advise project
	73% 
	(285)
	61% 
	(248)
	66% 
	(148)

	Other
	28% 
	(110)
	27% 
	(110)
	30% 
	(68)

	Note: Percentages do not total 100 percent because projects could report one or more responses to this question.  

These data were collected on both the old form and the new form.


As shown in Exhibit C.5, projects reported that LEAs undertook some effort in a much larger percentage of projects than they played a primary role in, and that IHEs and Other Partners undertook some effort in designing professional development and teaching and coaching professional development/providing professional development in a much smaller percentage of projects than they played a primary role in. The latter does not make sense. Although the wording of the two questions is different, the results should be highly correlated, but they are not. More concerning is the average amount of effort (Exhibit D.3 above) that IHEs and Other Partners were reported to have put forth in each activity, which is quite low. The data for IHEs for design and teach and coach professional development is further contradicted by the qualitative data, which indicate that IHE faculty designed and delivered most of the summer institute and follow-up/other professional development activities.
	Exhibit. C.5. Comparison of Percent of Projects in which a Partner Undertook and Played a Primary Role in an Activity, FY 2005 TC "Exhibit. C.5.  Comparison of Percent of Projects in which a Partner Undertook and Played a Primary Role in an Activity, FY 2005" \f F \l "1" . 


	Activity
	Undertook Effort
	Primary Role

	
	LEA

Percent (no.) of projects
	IHE

Percent (no.) of projects
	Other

Percent (no.) of projects
	LEA

Percent (no.) of projects
	IHE

Percent (no.) of projects
	Other

Percent (no.) of projects

	Design PD
	89%
	(440)
	27%
	(133)
	37%
	(180)
	64%
	(252)
	64%
	(260)
	68%
	(152)

	Teach and Coach PD/ Provide PD
	92%
	(456)
	25%
	(122)
	37%
	(183)
	78%
	(305)
	82%
	(337)
	81%
	(182)

	Evaluate MSP
	72%
	(357)
	20%
	(97)
	52%
	(258)
	59%
	(231)
	58%
	(237)
	59%
	(132)

	These data were collected on both the old form and the new form.


The contradictory results for the two questions may stem from a number of factors. We believe the problem lies primarily in the question about percentage of effort undertaken.  Projects may not have clearly understood what was being asked of them. Also, estimating the percentage of effort by partner type for four different activities has a high cognitive load, and is thus subject to much error.  While projects appear to systematically under-report the amount of effort that IHE’s put forth, it is also not clear that projects interpreted “teach and coach PD” as meaning the same thing as “provide PD.”  For instance, they could have interpreted “teach and coach PD” as training the professional developers.  Regardless, the differences in results for the two questions, and the discrepancies between the “effort undertaken” question and the qualitative results, strongly suggest that the data on “effort undertaken” should not be trusted. 

Gains in Teacher Content Knowledge TC "Gains in Teacher Content Knowledge" \f C \l "2" 
In FY 2006, new form projects reported the numbers of MSP teachers who significantly increased their content knowledge in mathematics and/or science, and old form projects reported these data for K-5 teachers only.  Using data on teachers’ pretest and posttest scores, projects calculated the percent of teachers showing statistically significant gains in content knowledge.
  Exhibit C.6 (new form projects
) and Exhibit C.7 (old form projects) report data in relation to those teachers who were assessed for gains in content knowledge. Among the new form projects, 35 percent of the teachers were assessed in mathematics, and two thirds of these teachers (67 percent) showed significant gains in content knowledge.  Among the 47 percent of teachers who were assessed in science (new form), the majority (80 percent) showed significant gains in content knowledge.  As reported among the old form projects, 82 percent of the K-5 teachers assessed showed significant gains in mathematics knowledge, and 70 percent of K-5 teachers assessed showed gains in science knowledge. Although these new and old form data represent a fraction (slightly over 30 percent) of the total number of teachers served by the MSP program, the results suggest that at least for the group assessed, the MSP Program is achieving the goal of increasing the content knowledge of a high percentage of teachers.

	Exhibit C.6.  Percent of Teachers with Significant Gains In Content Knowledge, of Those Teachers with Pre-Post Test Content Assessments, Summed Across All Projects, FY 2006  (New Form Projects Only) TC "Exhibit C.6.  Percent of Teachers with Significant Gains In Content Knowledge, of Those Teachers with Pre-Post Test Content Assessments, Summed Across All Projects, FY 2006  (New Form Projects Only)" \f F \l "1" 


	Content area
	Total number of teachers served
	Percent (no.)  of teachers assessed (have both pretest and posttest scores)
	Percent (no. ) Number of teachers with significant gains

	Mathematics content knowledge
	25,213
	35%
	(8,748))
	67%
	(5,898)

	Science content knowledge
	13,745
	47%
	(6,473)
	80%
	(5,177)

	These data were collected on the new form only.


	Exhibit C.7.  Percent of K-5 Teachers with Significant Gains In Content Knowledge, of Those K-5 Teachers with Content Assessments, FY 2005 – 2006 (Old Form Projects Only) TC "Exhibit C.7.  Percent of K-5 Teachers with Significant Gains In Content Knowledge, of Those K-5 Teachers with Content Assessments, FY 2005 – 2006 (Old Form Projects Only)" \f F \l "1" 

	Content area


	Number of K-5 teachers assessed
	Number of teachers with significant gains
	Percent of teachers 
with significant  gains

	
	FY 2005
	FY 2006
	FY 2005
	FY 2006
	FY 2005
	FY 2006

	Mathematics content knowledge
	4,937
	2,945
	3,158
	2,418
	64%
	82%

	Science content knowledge 
	1,364
	216
	1,128
	151
	83%
	70%

	These data were collected on the old form only.


Appendix D – Data from the Consolidated State Performance Report (CSPR) TC "Appendix D – Data from the Consolidated State Performance Report (CSPR)" \f C \l "1" 
	Exhibit D. Data from the Consolidated State Performance Report TC "Exhibit D. Data from the Consolidated State Performance Report" \f F \l "1"  

	
	All Students/Mathematics/2004-2005
	All Students/Mathematics/2005-2006

	State Name
	Number of Students Proficient
	Total Number of Students Tested
	Percent of Students Proficient
	Number of Students Proficient
	Total Number of Students Tested
	Percent of Students Proficient

	ALABAMA
	268701
	391416
	68.6%
	284736
	386751
	73.6%

	ALASKA
	52007
	79139
	65.7%
	51712
	78192
	66.1%

	ARIZONA
	346653
	537088
	64.5%
	361105
	540309
	66.8%

	ARKANSAS
	125875
	266505
	47.2%
	151068
	269384
	56.1%

	BUREAU OF INDIAN AFFAIRS
	8519
	23865
	35.7%
	6645
	21457
	31.0%

	CALIFORNIA
	1474898
	3399393
	43.4%
	1544436
	3308417
	46.7%

	COLORADO
	358584
	446119
	80.4%
	373403
	464331
	80.4%

	CONNECTICUT
	134424
	172876
	77.8%
	238425
	304146
	78.4%

	DELAWARE
	23170
	35919
	64.5%
	44765
	65671
	68.2%

	DISTRICT OF COLUMBIA
	9033
	20312
	44.5%
	9165
	35633
	25.7%

	FLORIDA
	830981
	1419125
	58.6%
	836965
	1376785
	60.8%

	GEORGIA
	642084
	802521
	80.0%
	662236
	814165
	81.3%

	HAWAII
	23482
	96625
	24.3%
	25545
	94784
	27.0%

	IDAHO
	103868
	135069
	76.9%
	113174
	138332
	81.8%

	ILLINOIS
	387055
	610462
	63.4%
	822626
	1088145
	75.6%

	INDIANA
	392904
	548755
	71.6%
	404078
	550334
	73.4%

	IOWA
	77371
	99149
	78.0%
	176717
	229965
	76.8%

	KANSAS
	68386
	101518
	67.4%
	171260
	235521
	72.7%

	KENTUCKY
	54184
	140671
	38.5%
	148599
	334585
	44.4%

	LOUISIANA
	87752
	144860
	60.6%
	165474
	262578
	63.0%

	MAINE
	13766
	46287
	29.7%
	53290
	103903
	51.3%

	MARYLAND
	292342
	466956
	62.6%
	318923
	465847
	68.5%

	MASSACHUSETTS
	115925
	259518
	44.7%
	238533
	512084
	46.6%

	MICHIGAN
	230258
	374799
	61.4%
	587469
	871738
	67.4%

	MINNESOTA
	185882
	245737
	75.6%
	252828
	435611
	58.0%

	MISSISSIPPI
	172431
	251288
	68.6%
	176963
	252871
	70.0%

	MISSOURI
	50522
	204329
	24.7%
	50206
	477551
	10.5%

	MONTANA
	20155
	34661
	58.1%
	48298
	80454
	60.0%

	NEBRASKA
	51542
	60654
	85.0%
	117418
	136700
	85.9%

	NEVADA
	61621
	116908
	52.7%
	118399
	215207
	55.0%

	NEW HAMPSHIRE
	6425
	16308
	39.4%
	70727
	112221
	63.0%

	NEW JERSEY
	307382
	410078
	75.0%
	543838
	724728
	75.0%

	NEW MEXICO
	48371
	166508
	29.1%
	53656
	168054
	31.9%

	NEW YORK
	No Data
	No Data
	No Data
	No Data
	No Data
	No Data

	NORTH CAROLINA
	640528
	735195
	87.1%
	479118
	741957
	64.6%

	NORTH DAKOTA
	36921
	52622
	70.2%
	37455
	51456
	72.8%

	OHIO
	281973
	405112
	69.6%
	684582
	964854
	71.0%

	OKLAHOMA
	142533
	222058
	64.2%
	212473
	314768
	67.5%

	OREGON
	85394
	116057
	73.6%
	215375
	292042
	73.7%

	PENNSYLVANIA
	356546
	547752
	65.1%
	635615
	938566
	67.7%

	PUERTO RICO
	No Data
	No Data
	No Data
	79159
	149870
	52.8%

	RHODE ISLAND
	4929
	10929
	45.1%
	39789
	80833
	49.2%

	SOUTH CAROLINA
	121688
	354903
	34.3%
	165566
	344634
	48.0%

	SOUTH DAKOTA
	48144
	64590
	74.5%
	46164
	64002
	72.1%

	TENNESSEE
	433584
	511027
	84.8%
	442406
	515538
	85.8%

	TEXAS
	1538317
	2119515
	72.6%
	1631479
	2149789
	75.9%

	UTAH
	160688
	224471
	71.6%
	183856
	254505
	72.2%

	VERMONT
	4105
	6762
	60.7%
	30541
	48766
	62.6%

	VIRGINIA
	429511
	510019
	84.2%
	579148
	766371
	75.6%

	WASHINGTON
	122635
	231872
	52.9%
	279763
	525954
	53.2%

	WEST VIRGINIA
	106467
	145424
	73.2%
	108460
	143904
	75.4%

	WISCONSIN
	142513
	197707
	72.1%
	326181
	445210
	73.3%

	WYOMING
	7836
	18933
	41.4%
	28931
	43794
	66.1%

	Grand Total
	11690865
	19197096
	60.9%
	15428743
	23993267
	64.3%

	Difference Between 2004/2005 & 2005/2006
	
	
	
	
	
	+3.5%


This information can be accessed through the U.S. Department of Education’s web site at http://www.ed.gov/admins/lead/account/consolidated/index.html.
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Criteria for Classifying Designs of MSP Evaluations

· Experimental study—the study measures the intervention’s effect by randomly assigning individuals (or other units, such as classrooms or schools) to a group that participated in the intervention, or to a control group that did not; and then compares post-intervention outcomes for the two groups

· Quasi-experimental study—the study measures the intervention’s effect by comparing post-intervention outcomes for treatment participants with outcomes for a comparison group (that was not exposed to the intervention), chosen through methods other than random assignment.  For example:

· Comparison-group study with equating—a study in which statistical controls and/or matching techniques are used to make the treatment and comparison groups similar in their pre-intervention characteristics

· Regression-discontinuity study—a study in which individuals (or other units, such as classrooms or schools) are assigned to treatment or comparison groups on the basis of a “cutoff” score on a pre-intervention non-dichotomous measure
· Other
· The study uses a design other than a randomized controlled trial, comparison-group study with equating, or regression-discontinuity study,  including pre-post studies, which measure the intervention’s effect based on the pre-test to post-test differences of a single group, and comparison-group studies without equating, or non-experimental studies that compare outcomes of groups that vary with respect to implementation fidelity or program dosage. 
Criteria for Assessing whether Experimental Designs
Were Conducted Successfully and Yielded Scientifically Valid Results
A. Sample size
 

· Met the criterion—sample size was adequate (i.e. based on power analysis with recommended significance level=0.05, power=0.8, and a minimum detectable effect informed by the literature or otherwise justified).  
· Did not meet the criterion —the sample size was too small 
· Did not address the criterion 
B. Quality of the Measurement Instruments

· Met the criterion—the study used existing data collection instruments that had already been deemed valid and reliable to measure key outcomes; or data collection instruments developed specifically for the study were sufficiently pre-tested with subjects who were comparable to the study sample
· Did not meet the criterion —the key data collection instruments used in the evaluation lacked evidence of validity and reliability 
· Did not address the criterion
C. Quality of the Data Collection Methods

· Met the criterion—the methods, procedures, and timeframes used to collect the key outcome data from treatment and control groups were the same
· Did not meet the criterion—instruments/assessments were administered differently in manner and/or at different times to treatment and control group participants
D. Data Reduction Rates (i.e. Attrition Rates, Response Rates)
· Met the criterion—(1) the study measured the key outcome variable(s) in the post-tests for at least 70% of the original study sample (treatment and control groups combined) or there is evidence that the high rates of data reduction were unrelated to the intervention, AND (2) the proportion of the original study sample that was retained in follow-up data collection activities (e.g., post-intervention surveys) and/or for whom post-intervention data were provided (e.g., test scores) was similar for both the treatment and control groups (i.e. less or equal to a 15-percent difference), or the proportion of the original study sample that was retained in the follow-up data collection was different for the treatment and control groups, but sufficient steps were taken to address this differential attrition in the statistical analysis 

· Did not meet the criterion—(1) the study failed to measure the key outcome variable(s) in the post-tests for 30% or more of the original study sample (treatment and control groups combined), and there is no evidence that the high rates of data reduction were unrelated to the intervention; OR (2) the proportion of study participants who participated in follow-up data collection activities (e.g., post-intervention surveys) and/or for whom post-intervention data were provided (e.g., test scores) was significantly different for the treatment and control groups (i.e. more than a 15-percent difference) and sufficient steps to address differential attrition were not taken in the statistical analysis

· Did not address the criterion
E. Relevant Statistics Reported

· Met the criterion—the final report includes treatment and control group post-test means, and tests of statistical significance for key outcomes; or provides sufficient information for calculation of statistical significance (e.g., mean, sample size, standard deviation/standard error)

· Did not meet the criterion—the final report does not include treatment and control group post-test means, and/or tests of statistical significance for key outcomes; or provide sufficient information for calculation of statistical significance (e.g., mean, sample size, standard deviation/standard error) 
· Did not address the criterion
Criteria for Assessing whether Quasi-Experimental Designs
Were Conducted Successfully and Yielded Scientifically Valid Results

A. Baseline Equivalence of Groups

· Met the criterion—there were no significant pre-intervention differences between treatment and comparison group participants on variables related to the study’s key outcomes; or adequate steps were taken to address the lack of baseline equivalence in the statistical analysis

· Did not meet the criterion—there were statistically significant pre-intervention differences between treatment and comparison group participants on variables related to the study’s key outcomes; and no steps were taken to address lack of baseline equivalence in the statistical analysis

· Did not address the criterion
B. Sample size
 

· Met the criterion—sample size was adequate (i.e. based on power analysis with recommended significance level=0.05, power=0.8, minimum detectable effect size informed by the literature or otherwise justified)  
· Did not meet the criterion —the sample size was too small 
· Did not address the criterion
C. Quality of the Measurement Instruments

· Met the criterion—the study used existing data collection instruments that had already been deemed valid and reliable to measure key outcomes; or data collection instruments developed specifically for the study were sufficiently pre-tested with subjects who were comparable to the study sample
· Did not meet the criterion —the key  data collection instruments used in the evaluation lacked evidence of validity and reliability 

· Did not address the criterion
D. Quality of the Data Collection Methods

· Met the criterion—the methods, procedures, and timeframes used to collect the key outcome data from treatment and comparison groups were the same

· Did not meet the criterion—instruments/assessments were administered differently in manner and/or at different times to treatment and comparison group participants
E. Data Reduction Rates (i.e. Attrition Rates, Response Rates)
· Met the criterion—(1) the study measured the key outcome variable(s) in the post-tests for at least 70% of the original study sample (treatment and comparison groups combined) or there is evidence that the high rates of data reduction were unrelated to the intervention, AND (2) the proportion of the original study sample that was retained in  follow-up data collection activities (e.g., post-intervention surveys) and/or for whom post-intervention data were provided (e.g., test scores) was similar for both the treatment and comparison groups (i.e. less or equal to a 15-percent difference), or the proportion of the original study sample that was retained in the follow-up data collection was different for the treatment and comparison groups, and sufficient steps were taken to address this differential attrition were not taken in the statistical analysis

· Did not meet the criterion—(1) the study failed to measure the key outcome variable(s) in the post-tests for 30% or more of the original study sample (treatment and comparison groups combined), and there is no evidence that the high rates of data reduction were unrelated to the intervention; OR (2) the proportion of study participants who participated in follow-up data collection activities (e.g., post-intervention surveys) and/or for whom post-intervention data were provided (e.g., test scores) was significantly different for the treatment and comparison groups (i.e. more than a 15-percent) and sufficient steps were not taken to address differential attrition in the statistical analysis

· Did not address the criterion
F. Relevant Statistics Reported

· Met the criterion—the final report includes treatment and comparison group post-test means, and tests of statistical significance for key outcomes; or provides sufficient information for calculation of statistical significance (e.g., mean, sample size, standard deviation/standard error)

· Did not meet the criterion—the final report did not include treatment and comparison group post-test means, or tests of statistical significance for key outcomes; or provide sufficient information for calculation of statistical significance (e.g., mean, sample size, standard deviation/standard error)

· Did not address the criterion
MSP Rubric Working Definitions for Projects

The document contains working definitions to help interpret criteria in the MSP GPRA Rubric. 

Eligibility of evaluation report

Only final evaluation reports that contain post-test results on key outcomes will be evaluated. The review focuses exclusively on components regarding program impact, and does not cover assessment of implementation fidelity or performance against benchmarks. 

Definition of an evaluation

An evaluation design may contain multiple outcomes.  For the purpose of implementing this rubric, the major outcomes of interest are 1) teacher content knowledge, 2) teacher instructional practices, and 3) student achievement. The reviewer will apply each rubric criterion as it relates to the three outcomes separately.

Data collected on the three outcomes of interest might come from teachers/students in various grades and use different designs.  If the implementation of the study design for an outcome meets all the criteria for at least one grade, the design for that outcome is considered as meeting the criteria. For example, if a study of 4th grade math achievement met the criteria but a study of 5th grade math did not, the student achievement evaluation from the project will be considered meeting the criteria based on the merit of its 4th grade math achievement study.
Baseline equivalence of groups

Variables related to key outcomes may vary. For example, if the key student outcome is achievement, the most relevant variable will be an achievement outcome from the same or similar test conducted prior to the intervention. Other related variables, although not equally effective, can be related to student socio-economic status. If the key outcome is teacher effectiveness, the most relevant variables will be measures of teacher effectiveness from the same or similar pre-test. Other related variables may include measures of teacher quality such as level of education and/or years of teaching experience.

Sample size

The sample size refers to the final sample size; that is the sample for which data have been collected. 

Absent a power analysis, a study will qualify as “Met the criterion” in the following scenarios assuming the level of intervention is the same as the unit of assignment/grouping:

Teacher outcomes

· Case #1: For interventions at the school or district level, an evaluation would need a sample of at least 12 schools/districts based on following assumptions: 1) a balanced sampling design that randomizes/matches at the school/district level; 2) 0.05 level of significance in a two-tailed test; 3) a minimum detectable effect size of 0.50; 4) the power of the test is 0.8; 5) each school/district has at least 15 teachers; 6) intraclass correlation of 0.05;  and 7) a school/district level covariate (i.e. aggregated pre-test score) explains 70 percent of the variation. 
· Case #2: For interventions at the teacher or classroom level, an evaluation would need a sample of at least 60 teachers based on following assumptions: 1) a balanced sampling design that randomizes/matches at the teacher/classroom level; 2) 0.05 level of significance in a two-tailed test; 3) a minimum detectable effect size of 0.50; 4) the power of the test is 0.8; and 5) a teacher/classroom level covariate (i.e. pre-test score) explains 70 percent of the variation. 
Student outcomes

· Case #1: For interventions at the school or district level, an evaluation would need a sample of at least 12 schools or districts based on following assumptions: 1) a balanced sampling design that randomizes/matches at school/district level; 2) 0.05 level of significance in a two-tailed test; 3) a minimum detectable effect size of 0.35; 4) the power of the test is 0.8; 5) each school or district has at least 75 students; 6) intraclass correlation of 0.05; and 7) a school/district level covariate (i.e. aggregated pre-test score) explains 70 percent of the variation. 
· Case #2: For interventions at the teacher or classroom level, an evaluation would need a sample of at least 18 classrooms/teachers based on following assumptions: 1) a balanced sampling design that randomizes/matches at the classroom/teacher level; 2) 0.05 level of significance in a two-tailed test; 3) a minimum detectable effect size of 0.35; 4) the power of the test is 0.8; 5) each class has at least 25 students; 6) intraclass correlation of 0.05;  and 7) a class/teacher level covariate (i.e. aggregated pre-test score) explains 70 percent of the variation. 
· Case #3: For interventions at the individual student level, an evaluation would need a sample of at least 130 students based on following assumptions: 1) a balanced sampling design that randomizes/matches at the student level; 2) 0.05 level of significance in a two-tailed test; 3) a minimum detectable effect size of 0.35; 4) the power of the test is 0.8; and 5) a student level covariate (i.e. pre-test score) explains 70 percent of the variation. 
If the design is unbalanced (i.e., there are more treatment units than control/comparison or vice versa), the smaller of the two groups must at least meet the minimum sample size divided by 2.  For example, for teacher outcomes case #1, it is acceptable if there are 6 control/comparison schools and more than 6 treatment schools or vice versa.  

Quality of measurement instruments

If the evaluators used an existing state accountability assessment or other widely used assessments (i.e. Iowa test, TerraNova) in totality one can assume that their psychometric properties are adequate. Using selected items from a validated and reliable instrument or instruments is acceptable if the resulting instrument includes at least 10 items and at least 70 percent of the items are from the validated and reliable instrument(s).
In addition, all instruments should at least have face validity. 

Data reduction rates

There are two aspects to the data reduction criterion: attrition rates and response rates. An evaluation must meet the criterion for both attrition and response rates in order for it to meet the data reduction rates criterion.  One exception is for cross-sectional studies that collect one-time data.  For cross-sectional studies only response rates apply. For longitudinal/pre-post studies that collect data from the same subject over time, one needs to look at both the response rates and attrition rates criteria. 

If not provided in the report, the rates can be loosely calculated a) attrition rates b) response rates:

a. Posttest N/ Pretest N 

b. Posttest N/ Original N 

The first component of the criterion refers to overall data reduction and the second is related to differential reduction (i.e., between treatment and control/comparison groups). 

If the 70-percent data retention rate is not met, an evaluation may meet the criterion if the evaluators provide valid explanations (e.g., the schools are located in high mobility areas) or have addressed potential differences between sample members who have post-test data and those who do not  in the analysis.
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The Mathematics and Science Partnership program has become a leading source of professional development to all 50 states, the District of Columbia, and Puerto Rico. Although the MSP community is experiencing success in its programs, there are still challenges that must be met to ensure the progress of quality professional development and student achievement. 

Volunteer teachers versus teachers most in need of professional development.  The MSP program is designed to upgrade teachers’ knowledge and skills.  The majority of the teachers who participate in MSP professional development volunteer to participate. While projects that conduct needs assessments find deficits in some or most of these teachers’ mathematics and/or science knowledge, they also serve teachers who perform extremely well on pre-tests, indicating that they do not have as strong a need for the professional development as other teachers.  At the same time, projects report that teachers most in need of professional development (the intended targets of the MSP program) often do not see themselves as needing professional development or are reluctant to participate.  Further, projects that require teachers to participate find that some engage in passive and sometimes not so passive resistance such as not attending sessions and intentionally “bombing” the post-test.

Providing challenging in-depth professional development versus losing potential participants to “easier” professional development opportunities.  One of the hallmarks of the MSP program is the provision of intensive and ongoing professional development in the form of summer institutes and school-year follow-up activities.  While the results of the MSP projects show that MSP professional development can have a marked impact on teachers’ content knowledge and pedagogical skills, MSP projects have to compete with other district and national professional development opportunities that require less time commitment, less work, and fewer assessments and other obligations, and allow teachers to fulfill their continuing education requirements.

Implementing rigorous versus less rigorous evaluation designs.  Most projects would like to demonstrate the efficacy of their intervention through the results of a rigorous evaluation.  However, rigorous experimental designs and quasi-experimental designs with matched comparison groups are difficult and costly to design and implement.  Many projects have difficulty identifying an appropriate comparison group and getting teachers and/or districts to agree to participate, especially as some view the withholding of treatment as unethical.  Consequently, some projects chose or by necessity have to use less rigorous designs.

Using valid and reliable assessment instruments versus using “home grown” instruments.  Few valid and reliable instruments exist to assess teacher content knowledge, and, in some cases, student achievement as well.  Projects are thus forced to choose between using a “standardized” instrument that may not fully align with their professional development intervention, and, consequently, may produce results that show little or no gains in content knowledge and using a “home grown” instrument that directly aligns with the intervention, has face validity, but is not considered a rigorous assessment.
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Examples of Innovative Partnerships





Partnerships with Museum/Science Center (LA050612)





A Louisiana project involved a partnership between the school system and a Science Education Center. The school system served as the lead district and fiscal agent, providing administrative resources and assisting in the development and implementation of the three-week summer institute and six school-year follow-up days.  Two STEM faculty members provided the instructional foundation for the institute and follow-up days.  They provided quality instruction through the development and modeling of science and mathematics curriculum integration using current reform pedagogical strategies.  The Science Education Center provided the facility to host the summer institute and follow-up days, a staff of scientists to teach and assist project participants, and 27 Exploratorium interactive science exhibits for training project teaching staff, instructing project participants, and increasing their integration of science and mathematics content knowledge.  The education outreach director, scientists, and exhibits were used for content based instruction and the development of conceptual understanding.  Exploratorium interactive science exhibit classroom models were constructed by the participants to use for content development and classroom extension.  The Science Education Center facility also hosted fieldtrips during the school year.  














Partnerships with Business and Industry (TX060803)





A Texas project partnered with the Houston Arboretum Nature Center and BP America, Inc. to provide elementary and middle school science teachers opportunities to participate in field experiences in natural environments and gain hands-on experience with information that can be used in the science classroom.  The Houston Arboretum Nature Center provided field experiences that focused on ecosystems within Houston’s urban forest.  The BP America Inc. provided field experiences that were conducted aboard a floating classroom called the Seagull II and focused on hydrology, aquatic based ecosystems, the preservation of Galveston Bay, and the ecology of marine wildlife.  Additionally, the BP America, Inc. partnership had an extension component that allowed participating teachers to bring their students on a field trip scheduled during the 2007 – 2008 school year.
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Examples of the Integrated Approach to Mathematics and Science Content





Combining Life Science and Data Analysis at the Elementary Level (NJ070704)





A New Jersey project offered a summer institute that focused on integrated mathematics and science content for teachers of grades 3 and 4.  The institute was taught by STEM faculty and STEM educators.  The curriculum combined mathematics and science content by using simple data analysis approaches to understand the natural world.  Teachers explored the theme of “Plants and Data.”  They took measurements, collected data, made models, drawings, diagrams, and comparisons.  They documented their conclusions, articulated predictions and tested them, engaged in data analysis to understand trends (plant growth), graphed data and interpreted results.  They extended their knowledge of life cycles, adaptation, populations, organismic structure, and life functions through experimental studies of plant growth and development.  Follow-up credit-bearing content courses (10 sessions) were offered during the school year to extend the summer lessons.  In these courses, science and mathematics were interwoven with pedagogy, assessment practices, and classroom management techniques.


Combining Earth Science and Mathematics at the Secondary Level (NC050603)


A North Carolina project’s professional development was on mathematics and science content knowledge, pedagogical content knowledge, effective teaching strategies including use of classroom assessment techniques, effective uses of instructional technologies, and integration of mathematics and science content in instruction. The project offered a 10-day summer institute that focused on "big ideas" in earth science, number, measurement, geometry, and use of technology.  Teachers participated in a set of three science/mathematics/technology sessions (approximately 4 hours each) and a set of four classroom assessment sessions (approximately 4 hours each). Teachers also participated in five two-hour study group sessions involving professional discussions of specified readings from science and mathematics journals.  Finally, teachers participated in a six-hour Winter Symposium that focused on integrating mathematics and science content around the topic of pharmacology.








Addressing State Standards in Mathematics or Science (AR060707)  





An Arkansas project provided five content-specific professional development activities in mathematics focused on the five strands of the Arkansas Benchmarks:  1) number sense, properties, and operations; 2) geometry and spatial sense; 3) measurement; 4) data analysis, statistics, and probability; and 5) patterns, algebra, and functions.  These sessions were taught by a physics professor at the IHE, with assistance from a mathematics instructional specialist.  The project offered four separate content-specific professional development activities in science focused on the four strands of the science curriculum frameworks:  1) nature of science, 2) life science, 3) physical science, and 4) earth and space science.  These sessions were taught by a biology professor at the IHE, with assistance from an elementary science specialist. 


Training for Elementary and Secondary Mathematics and Science Modules (AL051002)





An Alabama project conducted a 10-day summer institute for which the Alabama State Department of Education developed the curriculum.  Experienced professional developers were hired as consultants to lead the various grade-level and subject-area sessions.  Elementary teachers (K-5) attended five days of professional development in mathematics and five days of professional development in science.  Middle school mathematics and science teachers (grades 6-8) and high school mathematics teachers (grades 9-12) attended 10 days of professional development in their respective subjects.  The Global Learning and Observations to Benefit the Environment (GLOBE) curriculum was a major focus of the science training in the summer institute. The project provided participants with training on the specific mathematics content and GLOBE module(s) they would be using in their classrooms.  Materials were supplied to participating teachers to facilitate the implementation of the adopted mathematics and science modules and on-going support was provided by subject area specialists throughout the school year.





Examples of the Separate Approach to Mathematics and Science Content





Building the Content Knowledge of Geometry, Chemistry, and Earth Science Teachers (PA040602)


In a Pennsylvania project’s summer institute, teachers studied science or mathematics content in a college setting and worked with NASA scientists to develop an understanding of real world applications of the content.  Mathematics teachers completed a geometry course that focused on figures, algebraic geometry, transformation, trigonometry, 3-D geometry, and axiomatic systems.  Science teachers completed a science course that focused on chemistry and earth science and addressed the nature of matter, measurement, density, chemical reactions, acid base chemistry, weathering, plate tectonics, air properties and experimental design. Eight four-hour follow up workshops were held separately for each subject.  During these sessions, teachers participated in activities that extended the knowledge they gained during the summer institute. 








Examples of Science Content





Strengthening Elementary Teachers’  Physical Science Content Knowledge (CT060703) 


A Connecticut project prepared elementary (K-5) teacher-leaders to serve as instructional coaches in their schools.  Participating teachers enrolled in a three-credit graduate course in physical science offered during the spring semester by the partner IHE. The course met for two and a half hours every week for a total of 15 sessions. Sessions included lectures, discussions, lab experiences, and participant presentations.  Topics addressed included structure of matter, states of matter, chemistry, magnets, electricity, light and color, sound, forces and motion, and machines.  


Enhancing Middle Grades Teachers’ Content and Pedagogical Knowledge (MS050901)





A Mississippi project sought to enhance 7th and 8th grade science teachers’ content knowledge and their pedagogical and technology integration skills.  Participants attended an 80-hour summer institute, receiving in-depth instruction in three content areas: biological sciences (genetics), geosciences (weather), and physics. Courses were taught by distinguished university professors and exemplary, in-service teachers who modeled successful instructional methods and hands-on activities and facilitated project tasks.


Deepening High School Teachers’ Physics Content Knowledge (MO051001)


High school teachers in a Missouri project participated in a three-week summer academy designed to deepen their knowledge of conceptual physics.  The summer academy was taught by three teaching teams consisting of a lead physics professor, a peer teacher, and a graduate assistant.  The academy prepared 9th grade teachers to teach the Physics First curriculum by enhancing their knowledge of free-fall two dimensional motion, energy, momentum, planetary motion, and electrical circuits.  The teachers learned the physics topics through hands-on, minds-on, inquiry lessons that could easily be incorporated into their own classroom lessons.  





Enhancing Geometry Content Learning with the Use of Technology (MS050901)





To increase the content knowledge of teachers in geometry, and to develop and enhance pedagogical skill for the teaching of middle school mathematics, an Arkansas project’s summer institute focused on concepts of geometry and measurement.  Participants were given non-routine geometry problems with which they had no previous experience and were asked to use and extend their mathematical knowledge in order to solve them.  Teachers were also asked to apply technological tools such as the Geometer's Sketchpad and Cabri Jr. to address content knowledge in advanced ways and develop their understanding of the difference between an informal proof of a conjecture and a formal proof.  In addition to learning about and applying the technological tools to mathematical content, the appropriate uses for the technology were assessed and discussed in relation to pedagogical concerns.





Examples of Mathematics Content





Becoming Highly Qualified in Mathematics (MA040903)





A Massachusetts project provided a course of study that prepared in-service and pre-service teachers to be highly-qualified grades 4-8 mathematics teachers.  During the three years of the grant, the project offered six courses and corresponding follow-up activities that enhanced teachers’ subject matter knowledge in discrete mathematics, trigonometry, statistics, and calculus.  The courses helped to prepare teachers for the middle school mathematics licensure exam or for recertification and attainment of the Professional License in middle school mathematics.


Success for All in Algebra 1 (CA060617)





The goal of a California project was to prepare all students for success in Algebra 1.  To achieve this goal, the project offered a summer institute that engaged teachers in deepening their understanding of mathematics content connected to the California Mathematics Content Standards for grades K-8 and addressed topics that present considerable difficulty to mathematics learners in those grades. The mathematics topic areas addressed included:  rational numbers (including fractions, decimals, and their operations), algebraic thinking and reasoning (including variables, algebraic expressions, and properties of real numbers).  Additionally, for Pre-Algebra and Algebra teachers, the summer institute focused on proportional reasoning and linear functions. The mathematics content was integrated with problem-solving strategies, and teachers developed simple lesson plans for the activities presented at the institute for use in their own classrooms. 








Examples of Other Activities





Teacher-Scientist Partnerships (AK060702)





During its two-week summer institute an Alaska project provided participating teachers the opportunity to experience real scientific research by partnering them with scientists engaged in cutting-edge research on earth and oceans systems in Alaska.  Teacher leaders in the project helped facilitate the development of inquiry-based activities focusing on Alaska’s seas, rivers, and wetlands as the context for learning science and connecting science concepts to the real world. Teachers gained content knowledge, enhanced inquiry-teaching skills, planned for the transfer of the experience to the classroom, and collaborated with a network of researchers and educators.


From the Classroom to the Real World and Back Again (NV070301)





In a Nevada project, after spending the first week of a two-week summer science institute in the classroom engaging in earth and space science guided-inquiry investigations, teachers spent the second week in the field with earth scientists, university faculty in earth science, space physics, and science education, and mining employees (scientists, field specialists, and lab technicians).  As part of the field experience, teachers spent two days and nights at a national park and two days and nights at a mine.  They received field instruction, made observations, collected specimens, and applied knowledge they gained during the first week of the summer institute about rocks, minerals, soil, erosion, landforms, maps and global positioning systems, plate tectonics, volcanoes, and the solar system (earth, moon, solar system, and constellations).  The teachers visited and analyzed physical structures of the Earth (volcanoes, fault lines, fossil digs, various mountain types, and mining operations), and were given the opportunity to collect rock and mineral samples from different public land areas to bring back to their classrooms.  








Mathematics Content Courses (OR040601)


An Oregon project offered a two-week summer institute followed by a year-long professional development program that included three mathematics content courses.  During fall, winter, and spring terms, teachers attended classes every other Thursday to study the mathematics content strands.  In the fall term they studied probability and statistics.  In the winter term they studied geometry and measurement; and in the spring term they studied number sense and algebra. Throughout the year, teachers communicated with each other using an online discussion board. They were asked solve and discuss mathematics problems and to read and discuss research articles about ways to improve mathematics instruction.  Teachers received 15 graduate credits for satisfactory completion of the summer institute and the year-long program. 


Mathematics and Science Courses (IL050202)





An Illinois project’s provided graduate-level content courses in mathematics and science to deepen teachers’ content knowledge as part of its summer institutes.  Participating teachers received three graduate hours in mathematics and three graduate hours in science. The mathematics course included investigations in number theory, patterning, algebraic proofs, and number sense. The science course included inquiry investigations in environmental and life science concepts. The summer institutes also focused on integrating mathematics and science and on mathematics and science inquiry.  The courses were taught by mathematics and science professors who used open-ended investigations and performance-based assessments to increase teachers’ content knowledge and model problem-solving-based instruction.  





Examples of Content Course Work at a College or University





Science Content Courses (AZ060502)


During its summer institute, an Arizona project offered three university-based courses to develop teachers’ content understanding of physical science concepts related to the properties of matter, force and motion, and energy.  Teachers earned four hours of university credit in two physical science courses; one with a focus on physical science content (3 credits), and the other with a focus on pedagogical content (1 credit).  Teachers completed one additional physical science course (4 credits) in the fall and spring semesters.


The courses were taught by faculty from the partner university’s Department of Physics and Engineering using the 5-E learning cycle. The courses also included processes from Science Curriculum Topic Study to enhance teachers’ knowledge of students’ science learning and common misconceptions.  Teachers demonstrated their understanding of the physics content through quizzes, tests, and other assignments.  They applied their knowledge to the instruction of their own students’ instruction by developing curriculum maps, engaging in unit/lesson design and implementation, analyzing student work, and reflecting on practice. 








Examples of Short-Term Professional Development





Content and Pedagogy Workshops (GA060604) 





A Georgia project involved participating middle school and high school teachers in monthly workshops designed to enhance content knowledge, teach instructional strategies, and strengthen their differentiation and inclusion skills. Consultants provided teachers with support activities that included help with understanding performance standards, mapping curriculum, conducting classroom observations, coaching presentation skills, and enhancing classroom instructional strategies that address various learning styles. The project also promoted collaboration that enabled teachers to create and make use of a professional network of resources and permitted ongoing communication and exchange to promote sustained professional development and growth. 


Content and Pedagogy Workshops and Study Groups with Mentoring (ID050901)





An Idaho project held monthly workshops to build teachers’ knowledge of science content, inquiry-based curriculum, assessment, and strategies for integrating science and literacy.  The monthly workshops also provided support for on-going reflection on teaching and learning and the development of a learning community among teachers through the sharing of instruction and the examination of student work. Teachers were further assisted in translating new knowledge into practice through classroom-based mentoring by science and science education faculty.  





Examples of Distance Learning Networks





Distance Learning as Follow-up to Summer Institute (LA050606)





Participants in a Louisiana project completed a 12-day summer content institute that was followed by 12 hours of online distance learning activities.  Four online Blackboard distance learning sessions were held.  Each session was three-hours long and was facilitated by school system personnel.  Teachers came together in a computer lab to complete the distance learning activities.  During the sessions participants visited online sites identified by project staff so that they could read articles, collect data, and/or perform simulations.  In class, participants discussed what they were learning in small groups in order to answer guiding questions and then made presentations to the whole large group to share what they had learned.  In one session, participants located constructed response items online, worked in pairs to complete the items, reviewed and scored the items using rubrics, and aligned the items to Louisiana Grade Level Expectations (GLEs).  By the end of the session, participants had located and printed many constructed response items that aligned with the Louisiana GLEs that they could use in their classrooms to help improve student understanding and students’ ability to succeed on constructed response items on high stakes state tests. 





Distance Learning to Support Learning Collaboration During the School Year (CA060601)





A California project used SKYPE internet communication software to provide 28 internet-based in-service activities that teachers could access throughout the year.  During these in-services, teachers learned how to use the Internet more effectively for mathematics and science collaboration within and across grade levels and schools.  Distance learning supported the functioning of the learning communities and study groups by providing a online forum where teachers traded instructional strategies, curriculum ideas and internet resources with one another and provided support and feedback on projects and activities that their colleagues implemented in the classroom.





Examples of Online Coursework





Online Courses in Mathematics and Science for Upper Elementary and Middle Grades Teachers (GA040916)





A Georgia project provided mathematics and science teachers of grades 4-8 the opportunity to participate in five-week-long interactive inquiry- and activity-based online courses developed by Jason Academy (a provider of online professional development courses in mathematics and science).  The project offered five mathematics and five science courses during the school year.  These mathematics courses included: “Introduction to Online Learning and Mathematical Inquiry,” “Problem Solving in Geometry,” “Exploring Data Analysis,” “Proportional Reasoning,” and “Reasoning About Numbers.”  The science courses included: “Earth in the Solar System,” “Cell Biology,” “The Structure of the Earth,” “Electricity and Magnetism,” and “Transfer of Energy.”  University faculty facilitated each course, meeting face-to-face with participating teachers three times per course to orient teachers to the course and conduct pre- and post-testing. 





Online Courses in Mathematics Content and Pedagogy for Middle Grades Teachers (NY040909)





A New York project offered two online courses designed to deepen teachers’ content knowledge of “mathematics for teaching” and to expand their understanding of research-based strategies for effective mathematics instruction. The courses were: “Fundamentals of Mathematics: Teaching for Conceptual Understanding,” and “Geometry: Proportional Reasoning in the Middle Grades.”  Each course focused on critical thinking about teaching and engaged teachers in hands-on activities such as developing lesson plans to implement in their classes.  Each course also included an online discussion forum where teachers shared their ideas with other participants in the course. Both courses provided 45 hours of contact and were designed and facilitated by a commercial professional development services company. Three sections of each course were taught during the winter and spring semesters.  Section A of each course was taught between February and May; Section B of each course was taught between March and May; and Section C of each course was taught between May and June.  Three graduate credits were awarded for completion of each course. 


 


Online Follow-up to Content Courses (OH060302)





During the school year following its summer institutes, some participants in an Ohio project enrolled in an iDiscovery course, consisting of 10 lessons on inquiry-based instruction that teachers refined after the summer institutes were completed. The iDiscovery web platform supported threaded discussions and documented sharing, and thus provided the teachers with an electronic space where they could meet to converse about the implementation of instructional materials developed during the institutes and engage in professional dialogue about content and instruction. Through iDiscovery, teachers worked collaboratively throughout the school year to improve the instructional materials they developed.





Examples of Study Groups





On-going Professional Development (KY040102)





In a Kentucky project, teachers met monthly in study groups following the summer institute to focus on instructional issues and areas in which they wanted to improve.  Study group meetings were led by a facilitator who taught part-time at the university and dedicated the rest of her time to leading instruction and discussion.  In the study groups, teachers discussed techniques for teaching mathematics, the use of manipulatives, the integration science and mathematics, as well as how to create and score open-response items for classroom assessment.  Teachers brought instructional materials to each study group meeting and demonstrated their use.  They also shared pedagogical techniques that worked in their classrooms. 





Adapting and Implementing Inquiry-based Curriculum (AZ060501) 


Teachers in an Arizona project participated in eight one-hour professional learning community sessions during the school year, which were broken into four, two-hour meetings. The communities focused on translating knowledge from the project’s two-week summer institute into the classroom, and on in-depth analysis of new science textbooks.  During these sessions, they identified a key concept from their curriculum, adapted and refined an inquiry-based activity for their students (either an activity from their new textbook or one used during the summer institute), implemented the activity with students, reflected on student work, and then refined the activity for the following year. 





Implementing Research-based Instructional Strategies (NE060402)  





A Nebraska project used professional learning communities to engage teachers in professional learning throughout the school year.  Teachers in the professional learning communities learned to implement research-based instructional strategies in order to reach all students in the identified content areas.  The professional learning communities were facilitated by the project’s Teacher Leaders of Mathematics who established the communities of teachers that met during four sessions held at different sites across the state and involved teachers in online discussions that were held between training sessions.  








Coaching in the Classroom (MI041104)





Coaches in a Michigan project offered school-based support to 4th through 8th grade mathematics teachers.  The coach and teacher were jointly accountable for initiating and supporting student learning.  Coaches helped teachers design and implement lessons conducive to student learning.  Coaches also helped teachers learn to reflect on their teaching practice, and enrich and deepen their content and pedagogical content knowledge.  Teachers participated in five to six coaching cycles over the course of the school year.  Each coaching cycle consisted of pre-conferences, classroom observations or co-teaching, and post-conferences.  Pre-conferences were held before the teacher taught the lesson.  During these sessions, teachers and coaches discussed the goals of the lesson and the lesson plan.  Coaches then observed and/or assisted with the lesson.  Post-conferences took place after the lesson and focused on how well the lesson went and what aspects of the lesson needed to be refined.   





Examples of On-site Professional Development





STEM Content Courses (NC050601)





A North Carolina MSP project provided professional development courses for teachers at local school sites.  Participating teachers completed a minimum of three courses in their discipline (mathematics or science) over the three year funding period.  The primary goal of the courses was to enhance teachers’ content knowledge, but they were also designed to model inquiry-based pedagogy. Selected content was aligned with the North Carolina Standard Course of Study for middle grades.  Each course focused on a particular domain of mathematics or science: algebra, geometry, probability/statistics, energy, force and motion, and earth and space science.  The courses were developed by Annenberg/CPB and contained video, print, and web-based components.  They combined activities and information to develop conceptual understanding, together with video segments of classroom implementation to provide opportunities for teachers to discuss how students develop understanding of the concepts being taught.  








Preparing Teachers to Teach Engineering Concepts in Middle School (ID04103)


An Idaho project provided professional development on engineering concepts to middle school teachers.  Its summer institute was led by two faculty from the IHE College of Engineering.  Each day was divided into two sections, one that covered mathematics education and one that covered engineering content.  The mathematics education content involved either a review of subject matter content or an activity in which teachers developed lessons based on the mathematics education principles they had learned.  The engineering content focused on enhancing teachers’ content knowledge about falling bodies and ballistic trajectories, momentum and collisions, and springs and energy. Teachers were also taught how engineers apply mathematics to solve non-routine problems.  In addition to the engineering content, the faculty provided the teachers with models for teaching computation and problem solving.  The problem-solving model stressed the need to teach students the general strategies of problem-solving (heuristics) as well as the need for developing a wide range of problems for each heuristic.  The workshop also provided teachers with opportunities to strengthen their skills in writing problems on engineering topics that would fit into 6th-8th grade curricula.





Examples of Summer Institutes





Developing Deep Content Knowledge Through Content Courses (IL050414)





An Illinois project delivered a mathematics content course (Mathematics411) and a science content course (Chemistry 489) during the summer institute to help teachers deepen their understanding of the content necessary for planning and delivering a high-quality instructional program.  Each course was held on the partner university’s campus and was taught by a STEM faculty member in the relevant discipline.  The courses featured content instruction, instruction on educational research, and hands-on activities.  Topics covered in Chemistry 489 included: nature of science, states of matter and phase diagrams, conversion of mass as related to matter and energy, periodic trends and the pendulum, chromatography, Hooke’s law, forensics, and action research.  Topics covered in Mathematics411 included: geometry connections to fractions and algebra, two- and three-dimensional geometry, finding area of various shapes and forms, using visuals to teach fractions, and instructional methods for teaching difficult to teach mathematical concepts.  





Inquiry-based Learning and Formative Assessment in Elementary Science (MO050704)





A Maryland project used "Physics for Elementary Teachers" (later renamed “Physics for Everyday Thinking”) as the basic curriculum for the professional development activities provided during its summer institute.  The curriculum was developed with NSF funding and is published by It’s About Time, Inc. for use in one-semester courses for pre-service and practicing elementary teachers.  A seven-person training team, consisting of four middle/high school science teachers representing participating LEAs and three physics faculty from Maryland institutions of higher education, designed the two-week-long summer institute as well as the additional workshops held throughout the school year.  Content strands addressed in the institute included force and motion, electricity, magnetism, light and heat, fields and conservation of energy. 


During the summer institute the professional development team taught participants to use a wide range of physics equipment including probe ware for data collection and analysis, tracks and carts to explore motion, magnets, electrical components, and more.  Teachers working in small groups conducted, analyzed, and presented results of experiments while experiencing a wide variety of cooperative learning and formative assessment strategies that facilitated their learning and could be used with students in their classrooms.  
































The Arkansas Middle School Mathematics Academy (AR040509) provided school-based professional development to 59 middle school teachers in 16 schools in 9 districts. Because the project evaluation looked at the school-wide impact of the program, the professional development program involved the entire mathematics faculty in each of the participating schools.





The three-year project focused both on content-knowledge and pedagogy.  To measure baseline content knowledge and guide the program design, teachers took a pre-test assessment at the beginning of the program and periodically throughout its 3-year duration.  In all, teacher content knowledge gains were measured through six pre-post test activities.  Each activity measured a separate component of mathematical content knowledge.





The first year of the project began with a summer institute and four days of follow-up professional development.  During the follow-up, mentors from the partner universities provided one-on-one coaching and mentoring to support teachers as they implemented their new knowledge and instructional skills.


During the second year, each participating school adopted a common textbook (Connected Mathematics), which helped focus the content of the professional development.  During this year and the third year, special education teachers were encouraged to participate to earn the content-knowledge and credits needed to achieve Highly Qualified Teacher status.





By the third year, 48 of the original 59 teachers still participated in the program.  Each teacher selected one of three content areas (probability/combinatorics, algebra/recursion, geometry/transformations) and then worked in a cross-district, grade-level group to focus on the “big ideas” and math skills related to that selected content area.    Each group was lead by a university faculty mentor or a mathematics specialist/coach.





The project evaluation showed significant content knowledge gains among the 45 participating teachers who took all six pre- and post- tests.  These gains were particularly strong when measured by the Algebraic Ideas and Probability/Statistics.


The evaluation also showed significant gains in student achievement at the end of the three-year project.  For example, eighth grade students in the classrooms taught by participating teachers had significantly higher achievement gains when compared with the gains of the students in the paired control classrooms.   Furthermore, when compared with their performance as sixth graders, a significantly higher proportion of these eighth graders scored proficient or higher on the state standardized mathematics examination.
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Mathematics & Science Partnership Program Overview:





$181 million in federal resources were granted to projects to provide professional development to K-12 educators.  The average MSP grant was $337,015, and the median was $200,000.


The average project provided professional development to 113 teachers, and the median number of teachers that participated in professional development per project was 44. The number of teachers that participated in individual MSP projects ranged from 5 to 1,549 teachers.


The majority (84 percent) of teachers who participated in MSP projects were elementary and middle school teachers.


Sixty-five percent (65 percent) of projects provided summer institutes, with almost all of these projects providing follow-up throughout the school year. 


Of the projects that provided summer institutes with follow-up, teachers were provided an average of 125 hours of professional development; 66 hours during the summer and 59 hours during the school year. 


Thirty-four percent (34 percent) of the projects used other professional development models, besides summer institutes, and provided an average of 83 hours of professional development over a 12-month period.


In mathematics, among the 11,693 teachers who were pre/post tested on their content knowledge, 71 percent made statistically significant gains in content knowledge.


In science, among the 6,689 teachers who were pre/post tested in their content knowledge, 80 percent made statistically significant gains in content knowledge.


Among the projects that have a four tier student assessment data system in mathematics (below-basic, basic, proficient, and advanced), 64 percent of students scored at the basic level or above.*


Among all the projects that have student assessment data in mathematics, 47 percent scored at the proficient level or above.* 


Among the projects that have a four tier student assessment data system in science (below-basic, basic, proficient, and advanced), 41 percent of students scored at the basic level or above.*


Among all the projects that have student assessment data in science, 29 percent scored at the proficient level or above.* 


In mathematics, among the projects that reported on the percentage of students scoring as proficient before their teachers benefited from professional development as compared with how their students performed after participation—overall there was a six (6) percent increase in students scoring as proficient.  This can be compared with the 3.5 percent increase in the national average across all of the states.





In science, there was a seven (7) percent gain in proficiency from one year to the next in participating teachers’ classrooms. There are no comparable national data in science.








*These numbers will serve as a baseline for future trend analysis.























� For this reporting cycle, projects submitted annual performance data on one of two forms:  the “old form” that was used to collect data in FY 2004 and FY 2005, and the “new form” that was developed for the FY 2006 (and future) data collection and was accessible online.  One-hundred-twenty-seven (127) projects submitted data on the old form and 366 projects submitted data on the new form. The data collection methods for some questions and items are not congruent between the old and new forms (i.e., the questions were not identical and the data could not be merged).  Where the data are congruent across forms, the results for all 493 projects that submitted annual reports are presented.  In most instances where the data are incongruent across forms, the results for only the 366 “new form” projects are presented, allowing for future trend data to be reported.  However, data that are required for the MSP program’s Government Performance Results Act (GPRA) indicators (evaluation designs, gains in teachers’ content knowledge, and student achievement) are reported separately for the “old form” and the “new form.”  


� The projects that served a very large number of teachers skewed the average upward to 113, so the median is a better estimate of what the average project looked like.


� While students may be counted twice, once as mathematics students and once as science students, the total number of students served will still amount to over 2 million.


� For more information see Exhibit 25 & 26 in the body of the report.


� The data on the six FY 2006 projects that used experimental designs come from combining Exhibit 27 (1 old form project) and Exhibit 28 (5 new form projects).  The data on the 173 projects that used quasi-experimental designs come from combining Exhibit 27 – Quasi-experimental design (33 old form projects) and Exhibit 28 – Matched comparison groups (85 new form projects) and Non-matched comparison groups (55 new form projects).  Matched and non-match comparison groups are both quasi-experimental designs, though the matched comparison group is a more rigorous design.


� The findings from these evaluations are discussed in detail on page 46.


� Most of those that did not provide these data are in the early stages of their work and do not yet have data on student impacts.  


� 	Basic and proficient levels are defined according to individual state criteria.  “Proficient or above” refers to the assessment levels used in each state to determine Adequate Yearly Progress (AYP).


� Similar data from the states are not available in science for this school year. This student comparison is formulated through data collected from the Consolidated State Performance Report (CSPR) and students gains reported by individual projects.


� 	Due to the small sample sizes, p-values of <0.10 are considered marginally significant and p-values of < 0.05 are considered significant.  See Wilkinson (1999), Shadish et al. (2002), Begg (1994) for discussion on the use of various p-values in determining statistical significance.


� For every additional 50 teachers served the percent of teachers with gains in content knowledge decreases by 1 percentage point.  


� Due to the small number of projects represented in this analysis, results from this section should be viewed as preliminary and suggestive. These results may serve as an area of further study.


� These results did not occur at all grade levels and require further study. Results in science varied.


� 	The American Virgin Islands, Guam, Mariana Islands, and Samoa pool their MSP funds as part of their consolidated budget. 


� 	This report describes data for FY 2006.  However, given the 27-month period in which states may disburse funds, projects may be awarded funds from a combination of two fiscal years.  Hence, some project funding described in this report may be from the FY 2005 national disbursement to states.


� 	Because the reported data is based upon the population of FY 2006 projects, no sampling error is involved.  For example, 38 percent is really 38 percent, and there is no standard error around this percentage.  There may, however, be non-response bias.  (See Appendix A for a detailed discussion of the possible non-response bias.)


� 	Annual reports from the FY 2006 projects were submitted on a rolling basis in 2007 and 2008, reflecting variation in project start dates. Of the 501 MSP projects funded in FY 2006, 493 (98 percent) had submitted annual reports as of April 2008, the cut-off for inclusion in this report.


� 	Reported figures apply only the FY 2006 population of projects and cannot be extrapolated to the larger population of MSP projects across years.  Additionally, reported figures apply only to those projects that provided data for that figure, as the group of projects that provided data on an individual item/characteristic may be different than the group of projects that chose to skip that item on the Annual Performance Report (APR). (There may be bias in the group of non-responders for each individual APR question.)


� 	As with research question 1, results can only be applied to the FY 2006 population of projects and cannot be extrapolated to the larger population of MSP projects across years.  Also note that the projects that did not provide data on the percent of teachers with content knowledge gains may be systematically different than those projects that did report these data.


� 	Data on gains in teacher content knowledge were reported on the old form by 4 mathematics projects and 1 science project.  The old form only requested information on K-5 teachers with significant gains in content knowledge.  Given the small number of old form projects and the discrepancy in the methods of data collection, the old form projects were excluded from these analyses.


� 	The American Virgin Islands, Guam, Mariana Islands, and Samoa have pooled their MSP funds (an additional $3.6 million) as part of their consolidated budget. 


� 	A total of 484 MSP projects reported on the number of teachers served in FY 2006.  The total number of teachers served by these projects was 54,662, or an average of 112.9 teachers per project.  Applying this average to all 501 MSP projects funded in FY 2006 results in an estimate of 56,563 teachers served. This estimate assumes that the non-reporting projects have similar characteristics to those that submitted reports.


� 	The median of 44 means that 50 percent of reporting MSP projects served 44 or fewer teachers and 50 percent served more than 44 teachers.  The fact that the mean number of teachers per project is more than twice as large as the median suggests that the mean is heavily skewed by a few outliers, such as the three projects that reported serving more than 1,000 teachers.  


� 	The old form asked projects to identify the number of regular mathematics teachers and regular science teachers served.  These data are not available from the new form, which only asked projects to identify the number of regular teachers served.





� 	40 percent is the national average of students receiving free/reduced price lunch.


� 	Projects provided information on the average number of professional development contact hours that were provided.  Consequently, it is not possible to determine how many hours of professional development teachers actually received, as some teachers may not have taken full advantage of all professional development opportunities offered, and some teachers, those involved in study groups, online coursework and distance learning networks in particular, may have devoted more than the average estimated amount of time to the professional development opportunities.


� Several projects followed a particular study group model called “Lesson Study”- a process in which teachers jointly plan, observe, analyze, and refine actual classroom lessons.


� Descriptions for this component were not robust.


� In addition, the narrative descriptions provided by 20 projects that identified themselves as focusing on both mathematics and science indicate that they focused on mathematics only (7 projects) and science only (13 projects).


� The data on the six FY 2006 projects that used experimental designs come from combining Exhibit 27 (1 old form project) and Exhibit 28 (5 new form projects).  The data on the 173 projects that used quasi-experimental designs come from combining Exhibit 27 – Quasi-experimental design (33 old form projects) and Exhibit 28 – Matched comparison groups (85 new form projects) and Non-matched comparison groups (55 new form projects).  Matched and non-match comparison groups are both quasi-experimental designs, though the matched comparison group is more rigorous.


� 	Information about the types of instruments projects developed was reported in open-ended responses.  These responses varied considerably in the nature and amount of information provided about the instruments.  Consequently, it is not possible to quantify the data the projects provided.


� 	Information about the “other” methods projects use to evaluate classroom practice as well as information about each of the methods listed in Exhibit 31 was reported in open-ended responses.  These responses varied considerably in the nature and amount of information provided. Consequently, it is not possible to quantify the individual methods and instruments.


�  Science testing under the No Child Left Behind requirements was implemented later than reading and mathematics testing, and fewer states had started to administer science assessments in FY06.


� 	Projects conducted post-tests at different times in the MSP cycle.  Some projects post-tested teachers at the end of the summer institute only, and thus post-test scores may not reflect what transpired in the follow-up activities.  Other projects conducted two post-tests:  one at the end of the summer institute, and another at the end of the school year.


� Seventeen (17) projects reported using a modified version of the “Horizon” (ICO or LSC) instruments.


� Similar data from the states are not available in science for this school year. This student comparison is formulated through data collected from the Consolidated State Performance Report (CSPR) and students gains reported by individual projects.


� As reported by the projects, the "mean percent proficient" refers to the mean number of students taught by MSP teachers that were found to be proficient in mathematics or science on their statewide assessment or other reported assessment. The data are aggregated across subjects and grade levels.  





� 	Due to the small sample sizes, p-values of <0.10 are considered marginally significant and p-values of < 0.05 are considered significant.  See Wilkinson (1999), Shadish et al. (2002), Begg (1994) for discussion on the use of various p-values in determining statistical significance.


� 	The Beta coefficient is 0.02.


� 	The average number of teachers served is different in this section than in the section “Professional Development Models and Activities” because the regression analyses used a subset of the projects.


� A state-level evaluator of multiple projects that used the teacher leader approach speculated that one of the reasons that many of the state’s projects did not show significant gains in teacher content knowledge was because the majority of teachers received relatively high scores on the pre-test (e.g., in one project the lowest score was 80 percent) and, thus, teachers had less opportunity to show significant improvement.  


� Teachers’ classroom practice was also assessed using the Wing Observation Protocol.  We have not been able to locate any information on the protocol to determine whether it is a valid and reliable instrument.  Consequently, we only present the project’s results for the RTOP.


� 	The different timing of the post-tests prevented analyses from being conducted on the association between the number of follow-up hours and gains in teacher content knowledge, because regression analysis assumes temporal ordering, where the predicted outcome is measured concurrently or subsequent to when the predictor variable occurs. 


� 	Program Lead was treated as two dummy variables:  LEA versus Other and IHE versus Other.


� 	Backwards elimination methods are attractive from the point of view that they are often used and familiar.  But use of this method using the conventional p<0.05 criterion has been criticized from the point of view that the selection criteria tends to favor covariates with strong relationships to the outcome, but may omit important confounders (i.e., variables that have a weaker relationship to the outcome, but have a strong relationship to the predictor variable of interest). Maldonado and Greenland (1993) evaluated a backwards elimination strategy and a change-in-estimate strategy using simulated data from a poisson regression model. They found that the p-value based method performed adequately when the alpha levels were higher than conventional levels (0.20 or more), and found that the change-in-estimate strategy performed adequately when the cut point was set to 10 percent.  However, their data, generated from a poisson model, and their analysis model, with only a single covariate in addition to the key exposure variable, are very different than the models anticipated for our current purpose.  Budtz-Jorgensen et. al. (2001) compared several covariate selection strategies including backwards elimination and change-in-estimate. They looked at the backwards elimination strategy with three p-value cut-off levels, 0.05, 0.10, and 0.20, and, following the recommendation of Maldonado and Greenland (1993) used a 10% criterion for the change-in-estimate method. They found that, although the change-in-estimate strategy did an adequate job of identifying confounders and keeping them in the model, it sometimes threw out variables that were correlated with the outcome, but were not confounders. Therefore, this method threw out variables that, if retained, would have reduced the residual error and reduced the standard error of the exposure coefficient (thus increasing the power to detect exposure effects–exposure effect is analogous to our key predictor of interest).  Although they found that backwards elimination with a p<0.05 criterion was un-suited for confounder identification, they found that when the p-value criterion was set to p<0.20, backwards elimination strategy resulted in a reduction of residual error variance and did not throw out important confounders.  They recommended the backwards elimination strategy with a p<0.20 criterion over the change-in-estimate strategy.


�  Due to the small sample sizes, we are considering p-values <0.10 as marginally significant (p-values < 0.05 are considered significant).  See Wilkinson (1999), Shadish et al. (2002), Begg (1994) for discussion on the use of various P-values in determining statistical significance.


� 	The number of teachers with significant gains is calculated in a two step-process:  first, a paired-samples t-test is conducted to see if the overall posttest scores are significantly higher than the pretest scores at the 0.15 significance level; second, if there is significant improvement in the posttest scores, the number of tested teachers with significant gains is calculated by determining which teachers have gains scores (posttest-pretest) equal to or greater than one-third of the standard deviation of the pretest score.  


� 	Projects that had both pretest and posttest data entered the data onto an electronic spreadsheet in the online Annual Performance Report System, and the system automatically calculated the number of teachers who showed significant gains in content knowledge.


� 	To be used for addressing following MSP GPRA measure: The percentage of MSP projects that use an experimental or quasi-experimental design for their evaluations that are conducted successfully and that yield scientifically valid results. 


� 	The critical sample size here is related to the unit of assignment. For example, if the assignment is made at the school level, the relevant sample size is the number of schools involved.


� 	The critical sample size here is related to the unit of grouping. For example, if the grouping is made at the school level, the relevant sample size is the number of schools involved.
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