VA100211 Southwest and Southside Virginia Secondary Mathematics Professional Development Center

I. MSP Project Information

A. Project

1.Partnership title: 
Answer: Southwest and Southside Virginia Secondary Mathematics Professional Development Center

2. MSP project director: 
Answer: Agida Manizade

3. Project director phone number: 
Answer: 4342277196

4. Project director email address: 
Answer: amanizade@radford.edu

5. APR Performance Period: 
Answer: FY 2010 - October 1, 2010 through September 30, 2011

6. Sources of Funding for this MSP project for the 12-month reporting period. (DO NOT include dollar values of in-kind contributions.)

MSP Grant Funded through Title II, Part B ($): 
Answer: 207,242.00


B. Lead Organization

1. Number of partner organizations/institutions (including the lead organization): 
Answer: 25

2. Name of lead organization/institutions: 
Answer: Radford University

3. Type of lead organization/institution: 
Answer: Institution of Higher Education (IHE)


C. Partner Organizations
Answer: 

------------
Partner 1
------------
1. Name of participating organization/institution: 
Answer: Radford City Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 2
------------
1. Name of participating organization/institution: 
Answer: Radford University

2. Type of participating organization/institution: 
Answer: Institution of Higher Education (IHE)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: Lead organization

------------
Partner 3
------------
1. Name of participating organization/institution: 
Answer: Buchanan County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 4
------------
1. Name of participating organization/institution: 
Answer: Caroll County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 5
------------
1. Name of participating organization/institution: 
Answer: Craig County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 6
------------
1. Name of participating organization/institution: 
Answer: Floyd County Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 7
------------
1. Name of participating organization/institution: 
Answer: Franklin County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 8
------------
1. Name of participating organization/institution: 
Answer: Giles County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 9
------------
1. Name of participating organization/institution: 
Answer: Grayson County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 10
------------
1. Name of participating organization/institution: 
Answer: Henry County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 11
------------
1. Name of participating organization/institution: 
Answer: Lee County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 12
------------
1. Name of participating organization/institution: 
Answer: Montgomery County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 13
------------
1. Name of participating organization/institution: 
Answer: Norton City Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 14
------------
1. Name of participating organization/institution: 
Answer: Patrick County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 15
------------
1. Name of participating organization/institution: 
Answer: Piedmont Governor's School

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 16
------------
1. Name of participating organization/institution: 
Answer: Pittsylvania County Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 17
------------
1. Name of participating organization/institution: 
Answer: Pulaski County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 18
------------
1. Name of participating organization/institution: 
Answer: Roanoke City Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 19
------------
1. Name of participating organization/institution: 
Answer: Roanoke County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 20
------------
1. Name of participating organization/institution: 
Answer: Salem City Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 21
------------
1. Name of participating organization/institution: 
Answer: Wise County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 22
------------
1. Name of participating organization/institution: 
Answer: Wythe County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 23
------------
1. Name of participating organization/institution: 
Answer: Botetourt County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 24
------------
1. Name of participating organization/institution: 
Answer: Bedford County Public Schools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development

------------
Partner 25
------------
1. Name of participating organization/institution: 
Answer: Martinsville City Public Scools

2. Type of participating organization/institution: 
Answer: Local education agency (LEA)

Other (Please Specify): 
Answer: 

3. Partner's Roles on MSP Project: 
Answer: 

Participate in/receive professional development


II. MSP Project Abstract

A. Project Abstract

Answer: 
This project was designed for high school teachers interested in improving mathematical content knowledge for teaching algebra and statistics. Middle school teachers teaching high school level classes were also included in the project. A 10 credit-hour program of professional development courses focused on content addressed in Virginia SOLs for Algebra I, Algebra II, and Algebra, Functions, and Data Analysis (AFDA). Specifically, 40 participants were given the opportunity to take two three credit-hour graduate mathematics courses (Algebra for Teachers and Applied Statistics for Teachers) and one graduate Educational Technology course focused on algebra and statistics. A one credit-hour seminar followed. Teachers participated in classes on campus at Radford University (RU) or via distance learning centers in Abingdon, Roanoke, and Martinsville.
Participants chose, but were not required, to enroll in RU’s mathematics education master’s program. The professional development courses counted towards this degree. This is the only master’s program in Virginia designed to support high school mathematics and including the 18 credit-hours of graduate mathematics needed for dual enrollment or college teaching. 
Classes, books, and applications were free of charge. Three teachers received conference travel funding (e.g., VCTM). Teachers also received time to observe peers’ instruction. Participating local education agencies (LEAs) committed $300 in-kind contributions per teacher, per course. Comprehensive program evaluation assessed: (1) changes in teachers’ content knowledge, (2) improvement in students’ mathematical knowledge, and (3) progress toward identified LEA needs.


III. Responsibilities

A. Administer Overall Program


1. % Provided by K-12 Institutions: 
Answer: 0

2. % Provided by IHE faculty (Institutions of Higher Education): 
Answer: 100

3. Other (Please specify): 
Answer: 


B. Design Professional Development


1. % Provided by K-12 Institutions: 
Answer: 0

2. % Provided by IHE faculty (Institutions of Higher Education): 
Answer: 100

3. Other (Please specify): 
Answer: 


C. Deliver Professional Development


1. % Provided by K-12 Institutions: 
Answer: 0

2. % Provided by IHE faculty (Institutions of Higher Education): 
Answer: 100

3. Other (Please specify): 
Answer: 


D. Evaluate MSP


1. % Provided by K-12 Institutions: 
Answer: 10

2. % Provided by IHE faculty (Institutions of Higher Education):
Answer: 90

3. Other (Please specify): 
Answer: 


IV. Professional Development Participants

A. Number of Higher Ed Faculty Involved in MSP Project


1. Number of Mathematics faculty: 
Answer: 4

2. Number of Science faculty: 
Answer: 0

3. Number of Engineering faculty: 
Answer: 0

4. Number of Education faculty: 
Answer: 0

5. Number of Technology/Computer Science faculty: 
Answer: 

6. Number of other faculty involved: 
Answer: 
(Please specify discipline): 


B. Indicate the Primary Goal for the Intervention


1. Please select the main goal of the MSP project: 
Answer: Improving teachers content knowledge and teaching methods

2. Please select the primary target of your MSP project:(Indicate the primary target that you are trying to affect by the program.)
Answer: Individual teacher


C. Total Number of Participating Educators


1. Total number of teachers and/or administrators receiving MSP professional development in Math or Science: (Do not double-count teachers for this figure).
Answer: 39


D. Elementary School Teachers


1. Total number of elementary school teachers: 
Answer: 0

A. Regular core content teachers: Elementary school: 
Answer: 0

B. Gifted and talented teachers: Elementary school: 
Answer: 0

C. Special education teachers: Elementary school: 
Answer: 0

D. Teachers of English language learners: Elementary school: 
Answer: 0

E. Non-teaching math teacher coaches (full or part time):Elementary school: 
Answer: 0

F. Non-teaching science teacher coaches (full or part time):Elementary school: 
Answer: 0

G. Paraprofessionals: Elementary school: 
Answer: 0



E. Middle School Teachers


1. Total number of middle school teachers: 
Answer: 11

A. Regular core content teachers: Middle school: 
Answer: 11

B. Gifted and talented teachers: Middle school: 
Answer: 0

C. Special education teachers: Middle school: 
Answer: 0

D. Teachers of English language learners: Middle school: 
Answer: 0

E. Non-teaching math teacher coaches (full or part time): Middle school: 
Answer: 0

F. Non-teaching science teacher coaches (full or part time): Middle school: 
Answer: 0

G. Paraprofessionals: Middle school: 
Answer: 0



F. High School Teachers


1. Total number of high school teachers: 
Answer: 28

A. Regular core content teachers: High school: 
Answer: 28

B. AP/IB: High school: 
Answer: 0

C. Special education teachers: High school: 
Answer: 0

D. Teachers of English language learners: High school: 
Answer: 0

E. Non-teaching math teacher coaches: High school: 
Answer: 0

F. Non-teaching science teacher coaches: High school: 
Answer: 0

G. Paraprofessionals: High school: 
Answer: 0



G. Administrators


1. Total number of administrators: 
Answer: 0

A. Administrators: Elementary school: 
Answer: 0

B. Administrators: Middle school: 
Answer: 0

C. Administrators: High school: 
Answer: 0

D. Other (please describe): 
Answer: 



H. Participant Students


1. Number of elementary school students taught by participating teachers: 
Answer: 0

2. Number of middle school students in math and/or science classes taught by participating teachers: 
Answer: 742

3. Number of high school students in math and/or science classes taught by participating teachers: 
Answer: 3936



V. Professional Development Models

A. Contact Hours
Answer: 150


B. Type of Professional Development Activities
Answer: Activities other than Summer Institutes only or Summer Institutes with follow up activities.activities (This includes summer activities that total fewer than 60 hours)

B. iii. Others
1. Please indicate the type of activities used in your project during the 12-month reporting period
Answer: Professional development during the summer totaling at least 1 week in duration plus other school year activities


2. Please indicate the primary focus of the professional development activities provided by your project during the academic year
Answer: Other (Please specify):Answer: Course work at Radford Univ. & D.L sites


C. Description of Professional Development Model
Answer: Four faculty members of Radford University, Department of Mathematics and Statistics provided the PD during summer 2010, fall 2010, spring 2011, and summer 2011. Teachers participated in classes on campus at Radford University or via distance learning centers in Abingdon, Roanoke, and Martinsville. We aimed to maximize the number of contact hours with the 39 participating teachers through this professional development program while adhering to the MSP priority criteria. In support of mathematics content professional development for high school teachers’: (1) teaching of algebra through a functions approach and (2) statistics and data analysis as addressed in the SOLs for Algebra I, Algebra II, and AFDA, the Center provided a 10 credit-hour program. This extensive National Council of Teachers of Mathematics (2000) Standards-based professional development focused on helping teachers gain deep conceptual understanding of algebra and statistics content knowledge closely linked with pedagogical knowledge and skills for how to teach it. The courses included Algebra for Teachers (3 credit-hours), Applied Statistics for Teachers (3 credit-hours), Educational Technology (3 credit-hours), and a Professional Seminar in Mathematics Education (1 credit-hour). Participating teachers kept an e-jounral and developed an e-portfolio to guide their individual inquiry, learning, and reflection as their instruction undergone transition and transformation.



VI. Professional Development Content and Processes

A. Mathematics Content and Processes


1. Did your MSP project provide training in math content or processes in the MSP professional development during this 12-month reporting period? 
Answer: Yes

2. Please indicate the major content or topics of mathematics taught to teachers in the MSP activities during this 12-month period. Select all that apply and indicate the GRADE LEVELS OF TEACHERS to whom each topic was taught.

2.1 Mathematical Practices: 
Answer: 

2.2 Number and Operations: 
Answer: High School Teachers

2.3 Ratios and Proportional Relationships: 
Answer: 

2.4 Algebra: 
Answer: Middle School Teachers    High School Teachers

2.5 Geometry: 
Answer: 

2.6 Measurement and Data: 
Answer: 

2.7 Probability and Statistics: 
Answer: High School Teachers

2.8 Problem Solving: 
Answer: Middle School Teachers    High School Teachers

2.9 Reasoning and Proof: 
Answer: High School Teachers

2.10 Modeling and Functions: 
Answer: 

2.11 Calculus: 
Answer: 

2.11 Other (Please Specify):
Answer: 



B. Science Content and Processes


1. Did your MSP project provide training in science content or processes in the MSP professional development during this 12-month reporting period? 
Answer: No

2. Please indicate the major content or topics of science taught to teachers in the MSP activities during this 12-month period. Select all that apply and indicate the GRADE LEVELS OF TEACHERS to whom each topic was taught

2.1 Scientific Inquiry: 
Answer: 

2.2 Physical Science/Physics: 
Answer: 

2.3 Chemistry: 
Answer: 

2.4 Life Science/Biology: 
Answer: 

2.5 Earth and Space Science: 
Answer: 

2.6 Technology: 
Answer: 

2.7 Engineering: 
Answer: 

2.8 Other (Please Specify): 
Answer: 



VII. Program Evaluation

A. Type of Evaluator

Please select from the list below the best description of your project's evaluator.


Answer: MSP partnership organization staff (regardless of whether the staff conducting evaluation are also involved in the implementation of MSP activities, include staff from the partnership IHE)

Answer: Statewide evaluation


B. Evaluation Design
Answer: Qualitative/descriptive design

------------------------------------------------------------
B. iv. One-Group, Qualitative/Descriptive, and Other Designs 
------------------------------------------------------------
Answer: The project directors, with the aid of a project evaluator, implemented a comprehensive evaluation plan for our program, measuring: (1) impact on student achievement, (2) gains in teacher knowledge, and (3) progress towards meeting the assessed needs of participating LEAs. 
Measurement of Gains in Teacher Content Knowledge:
1.	Pre-test and Post-test for Participating Teachers - One of the main goals for this project was to increase participating teachers’ mathematical content knowledge of AFDA. Teachers completed pre- and post-assessments. These assessments consisted of a range of problem-solving activities which then were analyzed for the initial and final content and pedagogical content proficiency. These pre- and post-assessments allowed the principal investigators to analyze and observe any changes in teachers’ content knowledge of Algebra and Data Analysis as well as gains in mathematical knowledge for teaching this content. The principal investigators relied on assessments produced by researchers at: Michigan State University, Knowing Mathematics for Teaching Algebra (KAT) Project (NSF REC- 0337595; 2006).  
2.	Teachers’ Reflective Journals - In addition to summative feedback in the form of participant evaluations of courses and post-assessments and observations, the principal investigators implemented formative assessment such as reflective journals. These journals consisted of entries based on specific prompts as well as self-reflective entries which addressed either content or pedagogical content knowledge. 
3.	E-portfolio - Participants developed an e-journal and e-portfolio of products related to design, delivery, and learning evaluation as well as diversification practices. Several of the class assignments were included in the e-portfolio, such as lesson plans, unit plans, and problem-solving strategies. The portfolios also served as a reflection portal for participants as their instruction undergone significant transition and transformation. The evaluator worked with staff to develop a progressive scoring rubric for the portfolio. 
    During the second year of the project a selected group of teachers will also be observed in their classrooms and this data will be reported in the report for the continuation grant.
    Measurement of Progress in Meeting Needs of LEAs:  Project directors used assessment results to develop indicators to use when tracking the future progress towards meeting assessed LEA needs at each stage of the project.
1.	Surveys of Participating School Administration - The surveys with school administrators were conducted during the project. Participating school administrators were able to share their insights on how well this project progressed towards meeting their schools needs. The survey was conducted by the project evaluator. The sessions were summarized. The project evaluator provided principal investigators with summaries of the sessions. 
2.	Surveys with Participating Teachers - Anonymous on-line surveys gave participating teachers opportunities to discuss strengths of and gave suggestions for this program in an open, relaxed and non-threatening environment. This survey was developed and implemented by the project evaluator, who shared the results of the survey with principal investigators. 

Measurement of Gains in Student Achievement:
1.	Pre-test and Post-test for Students in Participating Schools - One of the major aims of this project was to increase student’s understanding and knowledge of mathematics, specifically Algebra 1; Algebra 2; Algebra, Functions and Data Analysis. The principal investigators used standardized test items provided by the Virginia Department of Education, Standards of Learning (SOL) released items to evaluate any changes that occurred in students’ mathematics performance. By utilizing SOL-released items; the principal investigators we able to focus on specific Virginia mathematics standards, which were addressed in specific content courses in this educational program. Data was collected on students in participating teachers classrooms.




C. Phase of Implementation
1. Indicate your MSP project's stage of implementation.
Answer: Stage 2: Developing (revising, enhancing, or further developing professional development model) 

2. Current year of implementation:
Answer: 2nd year of this grant cycle

3. Is this the final report that you will submit for this grant (i.e., this is the last APR you will complete to report on the funds you received for this MSP)?
Answer: No

D. Assessment Measures

-----------------------------------
Assessment Measure 1
-----------------------------------
Assessment of Teacher Content Knowledge - Math 
    Knowledge of Algebra for Teaching

1. Description of the assessment measure/test: 
Answer: Nationally normed and/or standardized test

2. Were the results of this measure used in the reporting of GPRA indicators  for participants in section VIII (Findings for MSP Participants and Their Students) of this APR? 
Answer: No

-----------------------------------
Assessment Measure 2
-----------------------------------
Assessment of Teacher Content Knowledge-Math 
    Other (Please specify): E-journals and E-portfolios

1. Description of the assessment measure/test: 
Answer: Self-report survey/rating by teachers, students, or other MSP participants

2. Were the results of this measure used in the reporting of GPRA indicators  for participants in section VIII (Findings for MSP Participants and Their Students) of this APR? 
Answer: No

-----------------------------------
Assessment Measure 3
-----------------------------------
Other Teacher Evaluation Instrument 
    Survey of Teacher Attitudes and Beliefs

1. Description of the assessment measure/test: 
Answer: Self-report survey/rating by teachers, students, or other MSP participants


-----------------------------------
Assessment Measure 4
-----------------------------------
Assessment of Student Achievement - Math
    State student assessment-mathematics
        Other (Please specify): Virginia Standards of Learning Test Algebra 1

1. Description of the assessment measure/test: 
Other (Please Specify): Virginia Standards of Learning test Algebra 1


-----------------------------------
Assessment Measure 5
-----------------------------------
Assessment of Student Achievement - Math
    State student assessment-mathematics
        Other (Please specify): Virginia Standards of Learning test Algebra 2

1. Description of the assessment measure/test: 
Other (Please Specify): State developed based on Virginia Standards of Learning


E. Analysis of Changes in Teacher Practice

1. How are you measuring the extent to which teachers are applying lessons from the MSP PD to their classroom instruction? 
Answer: Questionnaire/Self-report     Journals    Blogs    

Other (Please specify): Answer: E-portfolio

F. Teacher Findings
Answer:  In order to present evidence of teachers’ professional growth a combination of quantitative and qualitative research methodology was utilized. Pre-/post-test design using the Survey of Knowledge for Teaching Algebra, developed by Michigan State University instrument was used to estimate the impact of project activities on the knowledge of mathematics among participating teachers. Included in the analysis were 39 pre-tests and 30 post-tests. Each test consisted of 20 items, and the percentage of correct responses was calculated for both pre- and post-administrations of the assessment to measure the amount of change that could be attributed to teachers’ participation in the MSP project. Both observations were independent of each other and the outcome scores were measured on an interval scale. To show the amount of change in teachers’ performance on these tests, scatterplots were created to show graphical representations of this change. See Figure 4, 5, and 6. Paired-samples t-test analysis was performed to measure the magnitude of the change in teachers’ overall performance on the test. See Figure 6. The results of these statistics suggest positive growth of teachers’ content knowledge of Algebra. While there was an observed improvement on the post-test as compared to the pre-test, this change may not be considered significant due to the relatively small sample size. The sample size may have negatively affected the power of the statistical procedure and increased the probability of Type 2 error. 

In addition to further the information about the impact of the project on teachers’ subject matter knowledge, a survey instrument was administered to the participants of the project prior to the completion of formal coursework. It was intended to gauge participants’ self-reported level of preparation in, and satisfaction with, various components of their experiences. The instrument consisted of:
1.	Eleven multiple choice items that focused specifically on content knowledge gained by participants throughout their participation in the project;
2.	Eight multiple choice items focused on participants’ level of satisfaction with the modality and format of the activities included in the project.
3.	Three open-ended questions whose purpose was to provide participants with the opportunity to share additional information and insights that could guide further development of the project activities.  

The Qualtrics software was used to administer the instrument and collect the data. The survey instrument was administered prior to the completion of the coursework, therefore teacher responses may reflect their partial academic experiences. This may also explain the low response rate. The survey produced self-reported data on overall experiences in project related courses. For detailed description and executive summary, please see Figure 7, Tables 1-24. 

The reflective journals produced by project participants were included in the evaluation in order to provide additional insights into the effectiveness of project curricular and instructional activities. Allowing for the synthesis and analysis of the information, reflective journals provided an authentic qualitative source of evidence of learning and served as a valuable addition to the previously collected data and direct measures of learning. 

The reflective journals contained the most significant attributes of the experiences associated with participation in the project. While teachers already had a significant amount of content knowledge prior to enrolling in the classes, their journal entries reveal significant substantive changes in knowledge structures as well as pedagogical competence and expertise. The increased depth of the knowledge acquired through the project is reflected in the fact that there is compelling evidence of systematic efforts to position the instructional content within a broader educational and global context. See Figure 8 for selected entries.
 
One of the obvious benefits of the project lies in the fact that while the K-12 participants represent various partnering school divisions, they all appear to share the same concern about the level of technology available to teachers on the daily basis. Several participants report their satisfaction with in-depth information and additional application strategies associated with relevant technology and tools. Through a variety of instructional approaches, project participants were encouraged to critically evaluate various software applications and simulate their application in a K-12 classroom.

It was a persistently present thread in the teachers’ reflective entries that technology be considered as an integral part of an effective K-12 classroom. Project participants emphasized the various benefits of instructional technology and the value of the course that enabled them to increase their knowledge of, and competence in, its utilization to enhance classroom instruction. 

Best practices in the field of teacher education stress the importance of ongoing collaborative activities among teachers, and project participants report having ample opportunities to explore and improve strategies of exchanging information with colleagues increasing collaboration and promoting professional networking as a means of ongoing professional development. 
	
Project participants indicated in their entries that courses included in the curriculum were relevant and timely in addressing their professional development needs. Similarly, there is consistent evidence that Math 691: Seminar provided valuable and relevant information to support their preparation to teach the new course. Participants consistently reported this program played an integral role in helping them achieve a higher level of professional self-awareness and competence. They reported that while all of the activities associated with the project were relevant, meaningful and would make a valuable contribution to the repertoire of instructional approaches, they had been using in the K-12 classroom, these activities often also represented a significant challenge, thereby allowing them to extend their current knowledge structures. 

Multiple entries reflect the fact that project curriculum and activities represented a professional challenge. Participants made positive comments about the quality of instructional expertise among the faculty, the closeness of interaction with instructional faculty, and as a result, the amount and depth of their own learning and engagement throughout the courses.
	
Finally, one of the most significant aspects of the positive impact that project participation made on the teachers was their increase in the ability to synthesize and analyze the material. This outcome is exemplified by the statements that specifically point to the importance of making a connection to “the real world” and encouraging K-12 students to apply their knowledge on the daily basis.


G. Student Findings
Answer: STUDENT FINDINGS

Another significant goal of the project was the improvement of mathematics knowledge among K-12 students by enhancing the subject matter knowledge among in-service teachers of mathematics. Pre-/post-test design was selected to estimate the relative effectiveness of project activities in affecting meaningful change in students’ performance on a standardized test as a proxy of their knowledge of content. The two primary domains of mathematics knowledge included in the project were Algebra I and II. 

Project investigators selected a subset of items released by the Virginia Department of Education to measure students’ level of master of content and meeting the Standards of Learning (SOL). By utilizing SOL-released items, the principal investigators were able to focus on specific Virginia mathematics standards which have been addressed in specific content courses included in the project curriculum and established a direct link between project activities and their impact on student knowledge.

Paired samples t-test procedure was utilized to measure the amount of impact in each one of the areas of interest: 1. Amount of change in students’ knowledge of content related to Algebra I, and 2) Amount of change in students’ knowledge of content related to Algebra 2. The following results are organized by type of outcome measured. The administration of both instruments occurred under comparable conditions and by the same teacher in order to minimize the effect of extraneous variables. Both assessments were administered during the regular class period to ensure the authenticity of the results and increase student participation rates as well as motivation. 

RESULTS: ALGEBRA I

Included in the analysis of student performance were 104 tests (N=104). Each test consisted of 47 items, and the percentage of correct responses was calculated for both pre- and post-administrations of the assessment to measure the amount of change that could be attributed to the change in the teachers’ mathematical knowledge.  

The following assumptions were met:
1.	Both observations were independent of each other
2.	The outcome scores were measured on an interval scale
3.	The data were normally distributed in the population of interest.

See Figures 1 and 2.
 		
The following scatterplot graphically represents the amount of change in students’ performance on the standardized test as a result of enhanced content preparation of their classroom teachers. See Figure 3.



The following table represents summary statistics for the data at the pre- and post-measurements. See Figure 4.

A comparison of the results obtained on the pre-test and those obtained on the post-test revealed that overall, students performed better on the post-test: while on the pre-test they correctly answered an average of 40% of the items, they answered correctly 65% on the post-test. See Figure 5.

The statistical procedure of paired-samples t-test was used to establish whether the observed difference between pre- and post-test scores was significant. Figure 6 represent the outcome of hypothesis testing. See Figure 6.

Students performed better on the post-test instrument intended to measure their knowledge of Algebra 1, and the amount of change was statistically significant at p<.05.

RESULTS: ALGEBRA II

Included in the analysis of student performance were 70 tests (N=70). Each test consisted of 48 items, and the percentage of correct responses was calculated for both pre- and post-administrations of the assessment to measure the amount of change that could be attributed to the change in the teachers’ mathematical knowledge of Algebra II as a result of their participation in the MSP project. Observations were independent of each other and the outcome scores were measured on an interval scale. Figures 7 and 8 represent the distribution of the results. 

The data included in this analysis were more evenly distributed at the pre-test measurement. However, post-test scores had a stronger positive kurtosis and was more skewed toward higher percentage of correct responses. 

Figure 9 represents the data included in this portion of the analysis. While overall, students’ scores were higher at the post-test, there does not appear to be a strong correlation between pre- and post-test scores. Figure 10 represents descriptive statistics of the data. 

A comparison of the results obtained on the pre-test and those obtained on the post-test revealed that overall, students performed better on the post-test: while on the pre-test they correctly answered an average of 35% of the items, they did twice as well at the post-test. Furthermore, the items appeared to have a low discriminating power, and the correlation between high-performing and low-performing students was not statistically significant at p<.5. Figures 11 and 12 represent these findings. 

Paired-samples t-tests were performed to establish whether the amount of change between pre- and post-test scores was statistically significant. As a result of hypothesis testing, it can be concluded that overall, students performed significantly better at post-test. See Figure 13.

OVERALL FINDINGS

Paired-samples (repeated measures) tests were performed to measure the amount and magnitude of change between measurements of K-12 students’ knowledge of Algebra I and Algebra II. In both situations, students performed significantly better at the post-test, and the amount of difference was statistically significant at p<.05  


H. Impact on the Partnership
Answer: IMPACT ON PARTNERSHIP

Math and Science Partnership project evaluation included focus group discussions with a group of K-12 school administrators to obtain feedback on the initial outcomes of the project. These discussions also served as a forum for identifying future opportunities to enhance the partnership and strengthen activities associated with the project. 

Protocol
Project directors submitted a roster of K-12 school administrators from participating school divisions whose involvement in the project design and/or implementation positioned them well to provide reliable information about the impact of the project on the professional performance of participating teachers. Twenty-six administrators were sent solicitation e-mail during the month of May. The following is a copy of the initial communication, and contains the purpose and intent of the evaluation activity, the format and modality of interaction, and three options for participating that were intended to accommodate demanding professional schedules:

“Dear MSP Partners:

On behalf of the MSP leadership team, I would like to thank you for your support of the project. As the next step of the process, we would like to invite you to participate in a focus group discussion about the strengths and limitations of this partnership. Your input will help us examine the design of the current project and inform future planning efforts to improve its quality as it continues into the second year of implementation.  To accommodate busy schedules, the focus group discussion will take place via a conference call and require no travel. 

Please respond to this e-mail and indicate which one of the following options would suit you best:
Group 1:              Tuesday               May 3                    3 pm
Group 2:               Wednesday        May 11                 4 pm
Group 3:              Monday               May 16                 9 am
We truly appreciate your participation in the project and look forward to working with you in the future.

Sincerely,
Alona Smolova

MSP Project Evaluator”

A total of 10 K-12 administrators responded to the solicitation and expressed willingness to participate in the focus groups, scheduled for May 11, May 16, and May 27. To ensure adequate consistency among all three groups, a standard protocol was used to initiate the discussion. The following transcript guided all three focus group discussions:

[Opening statement]: Thank you for agreeing to participate in this conference call. Please know that we value your input and appreciate your comments and feedback. The purpose of this session is to discuss the overall results of the Mathematics and Science partnership between your school division and Radford University during this academic year. 

1.	The Math and Science Partnership project was intended to enhance the Algebra and statistics subject matter knowledge and expertise among math teachers. Why did your school division make a decision to participate? 

2.	Could you briefly describe the nature of your involvement in the project? 

3.	What feedback and comments about the project have you heard either directly from the participating teachers or anecdotally?

4.	In your opinion, how does this project compare to other professional development opportunities available to your math teachers?

5.	What are some of the strengths of the MSP project?

6.	How could we improve the MSP project to better meet the needs of your math and science teachers?

7.	What would you wish to see as the next steps in the development of this partnership project?

8.	Project directors have recently received a notification that the project has been funded for another year, and the next cycle will allow teachers to take additional classes tuition free. In addition, school divisions will not be required to provide in-kind contribution to support the partnership. In what ways does the grant continuation meet the needs of your math and science teachers?

To ensure consistency, each of the three focus group discussions lasted one hour and was recorded for future analysis. 

Findings
Upon the completion of focus groups, the recordings of all three sessions were examined for common threads and consistent information.  The following items represent the most significant findings of this analysis:

1.	School divisions encounter challenges in meeting professional development needs of math and statistics teachers at middle and secondary school levels, especially in light of recent changes in Standards of Learning;
2.	It is often a significant challenge to identify timely, relevant, cost-effective, accessible and high quality professional development opportunities to support new teachers;
3.	More aggressive marketing of the program would be helpful to disseminate the information about MSP project among teachers who may self-identify themselves for participation in the program.
4.	Participating school divisions would be willing to continue the partnership with Radford University.
5.	Partnering school divisions have not had much input in the design of the specific activities associated with the project. 
6.	Creating seamless and more regular communication channel between school partners and program leadership would greatly enhance the project in the future
7.	There is a great deal of variance in the manner various school divisions approach professional development of their teachers. It would be highly desirable if the project activities could be tailored to meet the most common of them.
8.	In the context of the demanding standards of learning, it would be desirable to include more hands-on activities to strengthen teachers’ preparation to teach geometry, Algebra I, and data analysis
9.	More formative assessment in the classroom would serve as a good model for K-12 classroom practice as well as provide a mechanism of ensuring that instructors’ expectations are communicated to the participating teachers on a regular basis.
10.	The project is of a great value to school divisions in general, but especially for those who seek to employ more teachers certified to teach Algebra I, statistics, and dual enrollment classes.


I. Other Impacts (Optional)
Answer: 



J. Upload Report
This is a Final Evaluation Report and includes data representing the entire life of the grant.

Attachment: MSP_Evaluation_Report_FINAL

VIII. Findings for MSP Participants and Their Students

A. MSP Participants

Total number of participants receiving MSP professional development in math: (If a participant receives PD in in more than one discipline within Math, count that participant only once.)
Answer: 39

Total number of participants receiving MSP professional development in science: (If a participant receives PD in more than one discipline within Science, count that participant only once.)
Answer: 0

Mathematics
-----------

1. Number of participants receiving MSP professional development in math (participants can be counted multiple times if they participate in multiple sets of independent professional development courses, particularly in different topics):
Answer: 128

2. Among those participants reported in 1 above, number of participants with both pretest and posttest scores in math content knowledge: 
Answer: 39

3. Among those participants reported in 2 above, number of participants who showed significant gains in math content knowledge: 
Answer: 39

Science
-------

4. Number of participants receiving MSP professional development in science science (participants can be counted multiple times if they participate in multiple sets of independent professional development courses, particularly in different topics):
Answer: 0

5. Among those participants reported in 4 above, number of participants with both pretest and posttest scores in science content knowledge:
Answer: 0

6. Among those participants reported in 5 above, number of participants who showed significant gains in science content knowledge:
Answer: 0


B. Students


Mathematics
-----------

1. Number of students taught math by MSP teachers:
Answer: 4678

2. Number of students from question 1 with state assessment data in math:
Answer: 3639

3. Number of students from question 2 who scored at basic or below in math:
Answer: 712

4. Number of students from question 2 who scored at proficient or above in math:
Answer: 2927

Science
-------

5. Number of students taught science by MSP teachers:
Answer: 0

6. Number of students from question 5 with state assessment data in science:
Answer: 0

7. Number of students from question 6 who scored at basic or below in science:
Answer: 0

8. Number of students from question 6 who scored at proficient or above in science:
Answer: 0


IX. Lessons Learned

A. MSP Implementation
Answer: The major successes include positive growth in teachers’ mathematical content knowledge and teachers' professionally situated knowledge based on the data gathered from reflective e-journals, portfolios, and pre- and post-tests. One of the challenges includes teachers’ drop out rate in the project. Teachers dropped out at different times due to various personal reasons such as moving to a new county, family matters, and health related issues. Another challenge in our project relates to the nature of distance education environment. We saw our teachers face-to-face on seldom occasions and courses had to be tailored to a technological environment that required projecting classrooms to three other distance learning centers in real time. We were able to handle this challenge with the help of technical support at Radford University. 

To describe major successes in implementation of the project, we refer to reflective journals. The reflective journals contained the most significant attributes of the experiences associated with participation in the project. While teachers already had a significant amount of content knowledge prior to enrolling in the classes, their journal entries reveal significant substantive changes in knowledge structures as well as pedagogical competence and expertise. The increased depth of the knowledge acquired though the project is reflected in the fact that there is compelling evidence of systematic efforts to position the instructional content within a broader educational and global context:
“After this week of class meetings, I was surprised to discover that the majority of the approaches to teaching math are not American based.  Most teaching techniques and/or strategies were created, discovered, and researched overseas.  This surprised me because the United States is extremely determined to make huge strides in their education system.“ (Week 1; EDET: Educational Technology) 
 
One of the benefits of the project lies in the fact that while the K-12 participants represent various partnering school divisions, they all appear to share the same concern about the level of technology available to teachers on the daily basis. Several participants report their satisfaction with in-depth information and additional application strategies associated with relevant technology and tools:
	
“I do believe that Geogebra is potentially useful software that can be used in my classroom.  I believe strongly that I will begin by using it as an instructional tool until I become very comfortable using the software.  I just need more time to experiment with the software, a great deal more time.” (Week 3, EDET: Educational Technology)

Through a variety of instructional approaches, participants were encouraged to critically evaluate various software applications and simulate their application in K-12 classroom:
“I got to explore many new internet tools in this class.  I think that I will be using Google Earth to complete an activity with my students that I created in my unit for 691.” (EDET 620)

It was a persistently present thread in the teachers’ reflective entries that technology be considered as integral part of an effective K-12 classroom:

“As a secondary mathematics instructor, I realize that technology is a key component of the modern day classroom.  Today’s teachers must incorporate technology into their classroom to not only grasp the student’s attention but to hold on to their attention.  Technology that enhances the mathematical concepts can do just that.” (EDET 620)  

Best practices in the field of teacher education stress the importance of ongoing collaborative activities among teachers, and project participants report having ample opportunities to explore and improve strategies of exchanging information with colleagues increasing collaboration and promoting professional networking as a means of ongoing professional development:
	
“The best part, for me, is being able to view what other teachers had created using Geogebra.” (EDET: Educational Technology)

Project participants indicated in their entries that courses included in the curriculum were relevant and timely in addressing their professional development needs: “This courses (Math 630: Algebra and Functions) focused on Virginia’s new Algebra, Functions, and Data Analysis class […] so it was very interesting to learn new ways of teaching the material that I was currently teaching.” (Math 630)

Similarly, there is consistent evidence that Math 691: Seminar provided valuable and relevant information to support their preparation to teach the new Virginia Mathematics Capstone course. Project participants reported that while all of the activities associated with the project were relevant, meaningful and would make a valuable contribution to the repertoire of instructional approaches they had been using in K-12 classroom, these activities often also represented a significant challenge, thereby allowing them to extend their current knowledge structures:

“Statistic [sic] has always been a challenge for me I learned that I enjoyed statistic more than I thought I would.  I most excited to learn about Z-scores since we are going to have to teach Z-scores to Algebra I students this fall semester.  I had no idea what a Z-score was and even how to begin teaching it to my students.  After taking this class I now know that I can successfully explain this to my students.  One other thing that I learned was the terminology which helped me learn the basics of statistics and made me confident in learning statistics.  I also learned about gathering data, the best way to gather data and how to display the data” (STAT 644)

Multiple entries reflect the fact that project curriculum and activities represented a professional challenge. The participants made positive comments about the quality of instructional expertise among the faculty, the closeness of interaction with instructional faculty, and as a result, the amount and depth of their own learning and engagement throughout the courses:
	
“She had very high expectations and I stuck with it. In the end, I realized I learned more than I thought I did.” (STAT 644)

One of the most significant aspects of the positive impact that project participation made on the teachers was their self-reported increase in the ability to synthesize and analyze the material. This outcome is exemplified by the statements that specifically point to the importance of making a connection to “the real world” and encouraging K-12 students to apply their knowledge on the daily basis.

B. MSP Evaluation
Answer: We were able to implement a comprehensive evaluation plan during this project to evaluate growth in: 1) teachers’ content knowledge and professionally situated knowledge in Algebra and Statistics; and 2) students’ mathematical content knowledge in Algebra. We also collected data and showed projects effectiveness in meeting needs of partnering LEAs. The data collected during the evaluation of this project presents evidence of significant growth in students learning outcomes and shows teachers’ professional growth. These are our major successes. The challenges of the MSP evaluation relate to the following: 1) availability of reliable and valid assessment measures of teachers professionally situated knowledge at the high school level ; 2) low response rate in survey results ; 3) drop out rate of participating teachers due to various circumstances; and 4) limited timing between the end of data collection and the report deadline.


X. State Review

A. Awards

1. MSP initial award date: 
Answer: 02/01/2010

2. MSP length of award:
Answer: Other (Please Specify): 18 months

3. Current year of implementation:
Answer: 2nd year

4. Is this your final report:
Answer: No

XI. Attached Supplementary Documents


File 1: FIGURE_AND_TABLES_FOR_TEACHER_FINDINGS
File 2: FIGURES_FOR_STUDENT_FINDINGS.doc
File 3: 
File 4: 
File 5: 

