To: Research Team

From: Shandy Hauk

Regarding: Research on Culturally Responsive Teaching and Learning in the Math TLC

Date: 18 December 2008

Proposal, Section 5.3, Research Plan. Research and evaluation will use naturalistic qualitative and quasi-experimental quantitative designs to investigate Math TLC participant knowledge around two key institute themes: 

Theme 1: examining and using students’ mathematical thinking to shape teaching.

Theme 2: strategies for generating culturally responsive teaching (CRT).

NOTE: We need to have conversation(s) about Question 1.3 and sub-questions; however, depending on how others address Q1.3 in their white papers, the conversation may be minimal… We could talk about this more when we meet mid January.

     Below is a table outlining ideas for each research question. Following the table are key excerpts from the proposal documents that I was attempting to keep in mind as I developed the table.

	Question 1.1. Teacher Change. What mathematical understandings, pedagogical content knowledge, and teaching practices do teacher-participants (TPs), teacher-leaders (TLs), and teacher-educators (TEs) have at start and end of each year of participation in the Math TLC project?


	Who: Teaching Practices subgroup: Powers, Hauk, post-doc, grad student, & ?
Need: Identify potential survey items to capture “teaching practices” related to CRT, particularly Theme 2, strategies.

Design: Mixed methods 
   Collect & Analyze data on TP, TL, TE teaching practices 

• Surveys of each group. Use SPSS for analysis; for open-ended item responses identify thematic categories and assign numerical codes to categories, enter these codes in SPSS for descriptive stats.

• Focus-groups of TPs, TLs, Tes separately; perhaps one focus group across (e.g., 2TPs, 2TLs, 2Tes). Do constant comparative (1) thematic and (2) axial coding in HyperResearch.

• Observations of TPs in their classrooms, TLs facilitating PD in master classes and/or in district, Tes instructing master and leadership classes/retreats. Use HyperResearch, see (1) and (2) just above.

   Report: Formative internal evaluation to MathTLC leadership at 12-month intervals; plan for 3rd year and 5th year presentations and publication of methods/results.


	Question 1.2. Instructional Content. What mathematical and pedagogical content knowledge components are addressed in Math TLC courses and activities?
	Who: PCK subgroup: Hauk, Powers, grad student, & ?
Need: Identify intersection (“/\”) between CRT and PCK and choose 1 or 2 areas for focus. Suggest using the 2 themes (using student thinking/CGI and strategies for CRT) for this, but can look for something different. 

Design: Naturalistic with supporting detail from survey descriptive stats
Collect & Analyze data on TP, TL, TE perceptions of PCK/\CRT components AND how these are operationalized in MathTLC and personal teaching practice. 

• Survey: Perhaps conduct survey(s) through courses (e.g., using survey tool in Blackboard). Use SPSS for analysis; for open-ended item responses identify thematic categories and assign numerical codes to categories, enter codes in SPSS (i.e., only (1) thematic coding of short-answer responses)

• Observations of TPs in their classrooms, TLs facilitating PD in master classes and/or in district, TEs instructing master and leadership classes/retreats, cross-cutting MathTLC meetings (e.g., seminar, colloquia). Use HyperResearch to do constant comparative (1) thematic and (2) axial coding. Goal is reporting on what the nature of the intersection of PCK/\CRT components is (in the minds of MathTLC folk) and what it is NOT. That is, what does culturally aware PCK look like? How is that similar to/distinct from culturally competent PCK? How are both of those like/different from culturally responsive PCK?

Report: Formative internal evaluation to MathTLC leadership annually; plan for presentation and publication of methods and results in Years 2 and 4.

	Question 1.3. Student Achievement. What is the relationship among Math TLC participants’ activities, teaching contexts, and student achievement? Investigate the nature of change in K-12 and master’s student achievement: 

1.3.a. TPs and TLs in rural contexts compared to suburban/urban situations,  

1.3.b. TPs and TLs in socio-culturally diverse and homogeneous contexts,  

1.3.c. University TEs teaching at a distance compared to teaching face-to-face (student achievement is that of graduate students. 
	Who: Internal evaluation team Hauk, 

Design: Quantitative with qualitative supporting detail.
Collect & Analyze – To Be Determined. Originally the idea was to collect data from TPs, TLs, TEs, and school administrators (e.g., principals) about teaching contexts and use External Evaluator collaboration to build data set on student achievement (K-12, TP, TL). Note that this question was originally designed as a joint internal/external evaluation research question. We need to talk about how we want to move forward now that Dr. Shaw has said she will not be working with the research team.

Report: Research reports in Years 3 and 5 to publications accessible to teachers and school administrators. Goal is to say something about nature of PCK and PCK/\CRT as manifested in different classroom, school/building, and district contexts.

	Question 1.4. Instructional Format. How do changes in mathematical understanding, PCK, practices, and K-12 student achievement correlate with aspects of Math TLC participation? 
	NOTE: See box for Question 1.2 for Who, Design, and Reporting.

Need: Identify “aspects of Math TLC participation.”



	Question 2.1. How do the various aspects of the leadership development model contribute to the development of culturally responsive [added] teacher-leaders?  

Question 2.2. How are these aspects combined to create a successful leadership development model for responsive [added] mentoring of teacher-leaders?
	Who: Teacher-Leadership subgroup: Mayes, Powers, Hauk, post-doc, & ?
Need: Identify potential survey items to capture “teacher leadership practices” related student thinking (here, “students” are in-service teachers) and to CRT.

Design: Mixed methods 
   Collect & Analyze data on TP, TL, and TE teacher leadership experiences and practices 

• Surveys of each group. Use SPSS for analysis; for open-ended item responses identify thematic categories and assign numerical codes to categories, enter these codes in SPSS for descriptive stats. POSSIBLY COMBINE THIS SURVEY WITH SURVEY FOR Question 1.1.

• Focus-groups of TPs, TLs, TEs separately; two focus groups across (e.g., 2TPs, 2TLs, 2TEs). Do constant comparative (1) thematic, (2) axial, and (3) selective coding in HyperResearch.

• Observations of TLs facilitating PD in master classes and/or in district, TEs instructing master and leadership classes/retreats (SAME DATA AS USED FOR Question 1.1). Use HyperResearch, see (1), (2), and (3) above.

   Report: Formative internal evaluation to MathTLC leadership at 12-month intervals; plan for 3rd year and 5th year presentations and publication of methods/results. Goal is to develop a grounded theory and subsequent research-based model for responsive teacher leadership development.


Excerpts 

Prop3.2p3. Diversity. Our teacher population does not match the diversity of the student population in the region. The Hispanic population in Colorado and Wyoming is growing, as is the Somali population in northeastern Colorado, and we have a significant American Indian presence at the Wind River Reservation in Wyoming.  In addition to cultural and ethnic diversity, both states have diversity in socio-economic status. So, while we will actively recruit a diverse set of teacher participants, our main goal is to help teachers gain cultural competence with diverse students. Current research and practice literature suggests five key areas of teacher learning that increase teaching effectiveness, particularly culturally and ethnically diverse students (Gay 2002): 

(1) developing a knowledge base about cultural diversity, 

(2) learning mathematical content from ethnically and culturally diverse origins, 

(3) participating in and building a caring community of learners – this includes developing ways to calibrate teacher intentions with student perceptions, 

(4) seeing personal communication patterns and using that awareness to learn to communicate effectively with diverse students, and 

(5) responding supportively to socio-economic, cultural, and ethnic diversity in the delivery of instruction. 

Offering academic knowledge and skills “situated within the lived experiences and frames of reference of students” (Gay, 2000) leads to more personally meaningful experience and more readily and thoroughly learned mathematics. Math TLC university teacher educators, responsive to the professional worlds of the teachers in their classes, model and teach the five components in master’s classroom instruction. Moreover, the teacher-leader program and Math TLC research plan are built around the five tenets.
A2CQ2p01: 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.
A2CQ2p02-Master’s program courses revised versions of UNC courses EXCEPT: 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.

A2CQ3p14 – where cultural responsiveness lives in the Math TLC - Our view is that the issues of cultural responsiveness, rural issues, and ethno mathematics must be embedded in every course … not taught as isolated and insular topics.  Teachers will experience these as an underlying ethos of every course they take and every class they teach.

A2CQ4p14 – Teacher Institutes (and Math TLC) reaching all students - 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.

	Time
	What [Timeline from A2CQp20]

	Fall
	Recruit and advertise for Post-doc in Falls 1 and 3

	Fall & Spring
	Gather baseline info from applicant packages, including applicants’ completion of culturally responsive teaching (CRT) survey

	Spring
	Conduct observations, interviews, and gather focus group data with master’s students (and starting in Year 2, with teacher-leaders) in their local classroom/district environments using Horizon Research Inside the classroom protocol with CRT-informed enhancements; design and small-scale (re)pilot with current UNCo and CU Denver master’s students, (n~20) for (a) culturally responsive teaching survey and (b) pre-test of content and PCK.

	Summ
	Gather data during master’s courses (and teacher-leadership activities starting in Year 2), including math/PCK assessment at beginning of summer; data analysis of Fall and Spring data.

	Fall
	Gather baseline info from applicants (application packets) and continuing cohort (Lesson Experiment and math education course activities); administer CRT survey; math/PCK assessment for exiting master’s and teacher-leader participants; analysis of Summer data.


A2CQ5p14-15 – curricular course improvement in grades 4-12 in each partner district – 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.

A2Cq1p15 – Institutional change for higher ed and core partners – 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.)   
WILL WE RESEARCH THIS?… 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.
A2CQp24 - Formative Evaluation

(a) We investigate the value of Lesson Experiments conducted by teachers to give us a local picture of student understanding and achievement.  
(b) Impacts on instructional practice of higher education faculty will be evaluated by classroom observations, focus group interviews, analysis of course syllabi and artifacts against the research-based course design characteristics (Table 1, Proposal, pg 6) and student evaluations.
(c) Evidence of institutional change in K-12 will be evaluated by examining increases in the number of math coaches and specialists, tracking career paths of graduates of program and their impact on schools, how math coaches and specialists are being utilized, improvements in student achievement in disaggregated student data, increased participation of underrepresented and underserved students in secondary mathematics courses. Evidence of institutional change in higher education will be evaluated by examining increased involvement of faculty in teacher training, communication and collaboration among faculty, online surveys of all faculty and graduate students in participating department, website tab on web portal that indicates opportunities for faculty/graduate students to be involved.
(d) For replication/dissemination purposes, a plan by which the important variables that contribute to the success of the Institute will be evaluated and documented.  In year one, we will refine the initial model presented in the proposal, taking into consideration the constraints and affordances of the affiliation agreement achieved.  Then semi-annually for the life of the grant, the project teams will meet for half-day retreat whose purpose is to evaluate the current iteration of the model and propose the next iteration of the model to inform project activities for the next 6 months. At these meetings, future action will be informed by formative evaluation and research collected during the previous 6 months. …The elements of the project that will be reviewed include:  course impact, integrated course development, collaboration on course development across universities and across mathematics and mathematics education, effective online courses in mathematics and mathematics education, technology platform impact on program, leadership program impact, etc. =========================================
Evaluation A2CQp21

Data collection: Baseline data for students of participants and for all students from the school where TP teaches (test scores)

Internal – question on cultural competence as part of application form – DO WE WANT TO DO THIS?
External – online survey on cultural competence before beginning program and at end of program.

Original plan for Internal-External collaboration

(A) Collect student assignment, rubric, and student work on 2 assignments per year (~1 every 6 months) in Math Ed classes and TL classes that address issues of cultural competence.
(B) Action Research Project question: Address how the lesson or pedagogy under study in the ARP will reach all students.

(C) Teacher Leader Portfolio: Document your cultural competence in your work with students and with other teachers.

(D) Teacher Observation: Horizon Research protocol augmented by items about CRT.

(E) Interviews with Administrators/Principals: focus-group or 1-on-1 with school personnel at school where teacher-participant works; use existing structures (e.g., district leadership meetings) and technology (e.g., telephone, video-conference – particularly important in contacting admins at rural/isolated sites).

(F) Ask principals to complete online cultural competence survey. 
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