Mathematics as a Culturally Rich Subject (MCRS)
Below information was pulled from the Responses to NSF questions.
Q2: Provide rationale/research to clarify what in the Math TLC is creating new and innovative elements, modifying of existing elements, continuing use of existing elements.
The Teacher Leadership Program is totally new and innovative. It builds on what we learned mentoring one-on-one five high school mathematics teacher leaders over the past several years.  This project extends those efforts to a full scale, 2-year, teacher leadership development program that will reach 30 to 36 teachers.  Research supporting the need for leadership is given in the proposal. The Virtual Master’s Program in Mathematics, Teaching Emphasis, builds on the best of the existing Master’s Program in Mathematics, Teaching Emphasis at UNCo and the master’s programs for middle school mathematics teachers at both UNCo and UWy.   All mathematics content courses will be revised to include mathematical content from ethnically and culturally diverse origins to help address the diversity issues raised in section 3.3 of the proposal. Also, the master’s program is innovative and new in that it provides a virtual master’s degree to teachers in rural places, including content courses offered on-line.  On-line content courses in math for teachers are very rare.

Most of the courses in the master’s program will be extensively restructured versions of existing courses in the UNCo master’s program.  The initial restructuring will (a) address the course design characteristics listed in Table 1, page 6 of the proposal; (b) be jointly conceived by math/math ed faculty from both universities; (c) be informed by focus group data from previous graduates on what was most valuable to them in the existing program as well as content they would like to see included that wasn’t; and (d) take into account issues of online/virtual delivery systems.  Thus all master’s courses will undergo substantial change before they are delivered for the first time.  In subsequent years, formative evaluation will be gathered from program participants and used to further restructure the course content and delivery to ensure that we are meeting the needs of the participants. 

The exceptions are two new mathematics education courses, Assessment Practices in K-12 Mathematics and Teaching Mathematics to Diverse Populations which are being added to address concerns in Question 3, Challenging Courses and Curricula. Teaching Mathematics to Diverse Populations, will focus on (a) cultural differences in the way mathematics is taught and represented (e.g., in Mexico, the decimal point is represent by a comma instead of a period, the standard algorithm in Mexico for division is not the same as the standard algorithm in the USA for division); (b) alternative, accessible strategies that allow all students to access grade level content even if some prerequisite skills are missing (e.g., strategies for comparing and adding fractions without finding common denominators); and (c) culturally responsive teaching. 

Q3: Comment on suggestion for changing course offerings from 4 to 2 methods courses. 
The assumption of our program is that through the pairing of content and pedagogy courses the teacher has the opportunity to grow both in content knowledge and how to implement that knowledge in the classroom.  It is essential that teachers experience the connection between advanced perspectives in content and how it can change teaching practice in the classroom.  Too often teachers are provided more abstraction in the subject, with no idea how it relates to the classroom.  The end result is no impact in the classroom.  Our view is that the issues of cultural responsiveness, rural issues, and ethno mathematics must be embedded in every course to have an impact, not taught as isolated and insular topics.  Teachers will experience these as an underlying ethos of every course they take and as a part of every class they teach.

However, we see the value of the recommendation to have a methods/pedagogy course focused on issues such as cultural responsiveness, rural issues and ethno mathematics (see the description of the course Teaching Mathematics to Diverse Population in the answer to Q2 Institute Design).  Consequently, we will explore offering three paired math content/math education course (Geometry with Teaching Geometry and Applied Probability and Statistics with Teaching Applied Probability and Statistics, with the third pair to be determined from the remaining two choices) and the just described mathematic education course. To make this decision, we will consult with the mathematicians and mathematics educators at both universities as well as our regional and national advisory board about what will best meet the needs of teachers.  We expect such decisions to be made in Year 1 and revisited as courses are developed and implemented.

Q4: In what ways will the planned Teacher Institute enhance teachers’ content knowledge and pedagogical skills to reach all students?  To reach those who are traditionally underserved in mathematics/science and those who are mathematically gifted?
The focus on culturally responsive teaching in the programs provides a foundation for teachers to reach all students.  Teachers will experience mathematics from different cultural perspectives and learn how to identify and incorporate such perspectives in their own teaching.  Students from underserved populations will be given multiple perspectives from which to view mathematics including ones that appeal to their own experiences of community and culture.  Math TLC programs will also provide teachers the opportunity to develop a deeper understanding of concepts central to the discipline; concepts that reoccur in mathematics and provide for a more comprehensive view of the subject.  A deep understanding of central concepts is the most powerful tool a teacher can have in working with the mathematically gifted.  It instills in the teacher the confidence to let students explore open-ended problems, make and test conjectures, and discover mathematics.  All students need these opportunities but a teacher comfortable with these approaches is more likely to differentiate instruction and challenge gifted students in the moment instead of needing to have something prepared ahead of time.  
Q5: Are there specific plans for curricular revision in core partner districts to meet the needs of particular groups of students?  In general, what will be the “value added” of the proposed MSP Institute in curricular/course improvement in mathematics, grades 4-12 in each partner district?
See Q3 AND Q4 above under “Partnership” for district’s responses to this item. Also, Colorado and Wyoming are currently revising their Mathematics Standards.  As that process progresses over the next several years, we expect that the training our teacher leaders receive will prepare them for helping teachers, schools, and districts understand, implement and evaluate the new standards. The value added aspect of the master’s and leadership programs is the development of teachers who are ready for change and capable of leading change.  Curricular change with a focus on improving a student’s abilities to apply mathematical concepts to interpret their world, to be a democratic citizen, and to develop mathematical understandings that lead to future opportunities, requires a teacher who has a deep understanding and confidence in their mathematical ability.  The proposed master’s program will provide such confidence and understanding.  One key agent of change is a capable and knowledgeable leader.  The leadership institute will provide such leaders. In meeting Goals 1 through 4 as stated on page 1 of the proposal, the Math TLC will have supported master teachers and teacher leaders to build the knowledge and awareness in ways that meet the needs of all students.  In particular, the program focus on pedagogical content knowledge, cultural competence and culturally responsive teaching will lead to changes in the classrooms of participants in our program and in other teacher’s classrooms as teacher leaders engage in leadership throughout the school and district.
Institutional Change and Sustainability
Q1: What specific changes are proposed in organizational/institutional policies and practices to support improved math learning and teaching in (a) core higher education partners, and (b) core K-12 partners?
An important part of this project is the focus on culturally responsive teaching and developing culturally competent instructors at both the university and K-12 levels.  As faculty and K-12 teachers increase their cultural competence and become culturally responsive, their ability to effectively teach all students will increase and we will see improved mathematics teaching and learning.  In particular, to measure the changes in practice, we are going to observe master’s classes and evaluate the level of university faculty’s cultural responsiveness.  We have a feedback loop in place to bring formative assessment information from the teacher participants and the advisory board to the faculty instructors about the effectiveness of their instruction and the appropriateness of the course content. (See Evaluation, Q2.)  Faculty will be held accountable for incorporating this feedback into subsequent course offerings in the program.

Examples of organization change.
· Mathematicians and mathematics educators will co-develop courses, substantially increasing their collaborative efforts as they develop integrated content and pedagogy courses. 
· We are delivering virtual master’s and teacher leadership programs that will take advantage of today’s technology to provide access to all teachers. We are making it possible for teachers to pursue a master’s degree or leadership training with minimal disruption to their professional and personal lives.
· We are sharing our expertise in mathematics and mathematics education across campuses for the good of improving mathematics teaching.  
· Mathematicians and math educators will expand their instructional repertoire to include interactive technologies in course delivery, such as streaming video, VOIP, Web 2.0, etc. 

It will require school districts to rethink their professional development models and reward structures for mathematics teaching; allowing teachers the time and support to create professional learning communities, conduct lesson and book studies, guide and even lead content-based professional development within the district. See Q3 AND Q4, “Partnership” section for more on district responses to this issue. In particular, Poudre School District (PSD) responded: “As Poudre School District learns more about what is required to educate all children to unprecedented levels of achievement, the district landscape is attempting to factor in parent, educator and community interests to prepare all students for the challenges of a global economy.
In PSD, these forces for improvement are playing out in several ways. First, the district has four learning goals for system wide improvement: grade 3 reading proficiency, annual student academic growth, more students post-secondary ready, and successful transitions for all students. 
By focusing on these four goals and using these as the impetus for change, students will be on course to be prepared for the academic challenges that face them.”
Q1: Please provide a plan by which baseline date will be collected after teacher participants have been selected, including a description of any instruments/metrics to be used. 
Baseline data will be collected to document teacher qualification.  Some of this information will be collected from all applicants as part of the application form.  Specifically, the application form will include questions about degrees held and when received, teaching in or out of certification field, how long the applicant has been teaching.  Those accepted into the program will be asked to provide transcripts for additional information about teacher training and degrees such as math grade point average and nature and number of mathematics and mathematics education courses taken.

Once participants are accepted, we will collect baseline student data for students of the participants. In particular, we will collect student achievement data from sources already in places such as state mandated test (CSAP-Colorado, PAWS-Wyoming) or test used by local districts (such as NWEA).  For participants in the teacher leader program, student achievement data will be collected for all students from the school the teacher is in as well as data on course enrollment and completion rates, college matriculation rates.  Other baseline data will be collected for purposes of evaluation.  Additional questions will be asked on the application form.

Additional baseline data will be collected as part of the research and evaluation plan.  In particular, as part of the internal evaluation and research, a question on cultural competence (see definition in Proposal, pg 3) will be included as part of the application form; as part of the external evaluation, Dr. Shaw, the external evaluator will administer an online survey on cultural competence (based on materials available from the Center for Culturally Responsive Teaching and Learning (culturallyresponsive.org). To track changes in cultural competence over participants’ involvement in the program, there will be two assignments a year (about every six months) in mathematics education master’s classes and teacher leadership classes addressing issues of cultural competence.  These assignments will become part of the data for the internal evaluation/research program.  In addition, teachers in the masters program will be asked to address how the innovation (a lesson or pedagogical strategy) they are studying as part of their Action Research Project will reach all students.  Similarly in the Teacher Leader program, teachers will be asked to document their cultural competence in their work with students and other teachers in their Portfolio.  At the completion of their program, all teachers will be asked to again complete the cultural competence survey administered by the external evaluator.

We will collect additional baseline data on teacher participants.  To measure changes in content knowledge and pedagogical content knowledge, we will administer a pre-test on the first day of each summer class composed of standardized items for ETS content and pedagogy exams.  We administer the post-test at an appropriate designated time towards the end of each cohort’s program.   We will conduct in-the-classroom observations of a random sample of teacher participants (using Horizon Research protocols augmented by culturally responsive teaching items).  To measure the influence of teacher leaders on a school, we will conduct interviews (focus group or one-on-one) of principals of schools from which teacher leaders are chosen.  We will make use of structures already in place, such as leadership meetings in districts, to conduct focus groups and rely on cyber-infrastructure (telephone calls, video conferencing) for interviews with principals at rural sites.  We will also ask principals to complete the web-based cultural competence survey.
Table 1. Formative and summative evaluation questions, data sources, and methods
	Questions
	Source of Information
	Data Analyzed



	4. Scope. Is the project achieving its goals?  Is there evidence of an increase in teachers’ awareness of the diversity of students and their thinking processes, as a result of project participation? Is there evidence of increased student learning as a result of teacher participation? Are the students of our master teachers and teacher leaders showing improvement in math content knowledge?  Are the teachers implementing the differentiated, culturally responsive and research-informed instruction?  Are the teachers themselves increasing their mathematical and pedagogical content knowledge? Are the teacher leaders effectively impacting the pre-service, induction and in-service teachers to improve student achievement, retention of teachers and teacher quality?  Are project instruction leaders and courses responding to and meeting the needs of the master teachers and teacher leaders? If not, why not? What recommendations for improvement?
	Project PIs; teacher participants; K-12 and  Math TLC course observations; teacher and student achievement data;  Math TLC course syllabi and materials
	Semester evaluations, formative (6-month) and summative (annual) reports; teacher participant interviews; teacher participant focus group interviews; faculty interviews





 (
Key Outcomes for the 
Math TLC 
Outcome 1: Establish a cadre of culturally competent master teachers and teacher-leaders equipped to work locally, regionally and nationally to improve teacher practice and student achievement.
Outcome 2: Generate a body of research and evaluation that documents effective practices in developing master teachers and teacher-leaders.
Outcome 3: Develop sustainable models for the virtual master’s and teacher leadership programs offered jointly by 
UNCo
 and 
UWy
.
)The tables below come from the Math TLC Proposal.
 (
Goals for the 
Math TLC
Goal 1: Develop a shared vision of mathematics as a culturally rich subject in which K-12 mathematics proficiency is defined by shared community standards (e.g., state, NCTM policies).
Goal 2: Expand mathematical content knowledge in ways that broaden exposure to mathematical ideas and deepen understanding of topics that extend K-12 mathematics content.
Goal 3: Increase pedagogical content knowledge by examination of how students think and learn about mathematics and, for teacher-leaders, about how teachers learn about teaching.
Goal 4: Empower participants as lifelong professional learners who regularly reflect on themselves, students, and community context to improve teacher practice and student learning.
Goal 5: Produce a research-based and tested model for master teacher and teacher-leader development based on the above goals that improves mathematical achievement for 
all 
students.
)
