““Effective teaching in STEM” relies on the support of “learning” for each student by
motivating and engaging them mathematics. In order to address these varying aspects,
Teachers Assisting Students to Excel in Learning Mathematics: Phase II (TASEL‐M2) approach
content delivery; best practices and assessment; a structure for lesson design; and strategies
that support student struggles in learning mathematics. A cohesive plan that brings all teachers
and faculty members together within a school or district with a common cohesive approach will
increase mathematics knowledge for each student to learn at their highest potential. In
addition, through the years, this process will support students in the school and district.

TASEL‐M2 has focused on one urban district to determine the effects of scaling up a project from two
high schools with their feeder middle schools to all high schools and their feeder middle schools.
Four Teachers on Special Assignment (TOSAs) work with the Secondary Director of Curriculum. The
Project Leadership Team (PLT) meets once a month to plan and evaluate all activities, review data,
and guide the goals of the grant. Members of the PLT, working as a PLC, lend support for all
stakeholders of the grant. District administrators guide the TOSAs in their work with the Faculty
Partners, mathematics peer coaches, department chairs, and classroom teachers.
At the district level, support is provided by the Assistant Superintendent and Co‐PI of the grant
through the Director of 7‐12 Instructional Services who works directly with site administrators. As
research indicates, it is important for the site administrator to give full support for PLCs and the work
of CPIs. She also works with the TOSAs to create a comprehensive program and connect their work
as a centralized district approach. TOSAs plan all activities in conjunction with the PLT to provide
coaches and department chairs with training in GRR, Cognitive Coaching, and Adaptive Schools to
create a coordinated approach for mathematics teachers at each school in the district. Trainings, “in‐
class” support, CPIs, PLCs, and PCK are provided to all schools through this systemic approach that
connects the district administration, TOSAs, Faculty Partners, principals, coaches, department chairs,
and classroom teachers. This systemic approach gives students at all sites equity in delivery, content,
and process for learning and success in mathematics.

Defining “effective teaching in STEM” addresses support of “learning” for each student by
motivating and engaging them in learning mathematics. In order to address these varying aspects,
Teachers Assisting Students to Excel in Learning Mathematics: Phase II (TASEL‐M2) approach content
delivery; best practices and assessment; a structure for lesson design; and strategies that support
student struggles in learning mathematics. A cohesive plan that brings all teachers and faculty
members together within a school or district with a common cohesive approach will increase
mathematics knowledge for each student to learn at their highest potential. In addition, through the
years, this process will support students in the school and district.
The design for Teachers Assisting Students to Excel in Learning Mathematics: Phase II (TASEL‐M2) to
prepare and support mathematics teachers and faculty to teach effectively engages full mathematics
departments in cohesive strategies through Gradual Release of Responsibility (GRR), Professional
Learning Communities (PLCs), Cycles of Professional Inquiry (CPIs), and Pedagogical Content
Knowledge (PCK). All teachers in each middle school and high school mathematics department are
provided workshops in GRR, PLCs, CPIs and PCK. Principals, department chairs, and coaches across
all content areas are provided with support to work with teachers at individual sites through specific
training in Cognitive Coaching and Adaptive Schools. This strategic program provides the same level
of understanding around PLCs and how to support the GRR, CPIs, and PCK throughout the year. By
building common and cohesive knowledge of these various processes for teaching and learning,
teachers are given strategies to be most effective in creating optimum learning.
Faculty are prepared and supported through the project by their involvement in the same processes
as they work in partnership with their Teacher on Special Assignment (TOSA). Faculty Partners also
work together as a team to incorporate these same strategies and processes within their IHE
remedial math courses. They have a supportive role with the teachers through the PCK sessions,
along with additional content support at workshops and other co‐plan, co‐teach sessions with peer
coaches and teachers.

Resources for effective mathematics teaching involve two main foci; time and money. Time has been
provided through the grant to give teachers release time to support their learning at trainings and
implementation days for Cycles of Professional Inquiry (CPIs). Teachers also value and ask for more
time to collaborate with the CPIs and PLC continual work. The financial support was necessary to
provide trainers for specific workshops in GRR, Cognitive Coaching, and Adaptive Schools and to
cover substitute costs associated with these activities. A percentage of TOSA salaries are covered by
the grant, indicating a need to have centralized support by having individuals to create and monitor
all work and activities to support all aspects of the project.

The Gradual Release of Responsibility (GRR) is a research‐based instructional model developed by
Pearson and Gallagher, 1993 to gradually reach all students in the classroom with a scaffold
approach to transfer responsibility from teacher to students through the “I do, We do, You do”
process. This model is extended in the project to release responsibility from the Teachers on Special
Assignment (TOSAs) to peer coaches to the teacher in the classroom as a professional development
adaptation of GRR. The cognitive workload is shifting from the mathematics teacher, to joint
responsibility with students, to student peer collaboration, and then to student independent
application.

One question we hope to answer with Phase II of the project is; In what ways do more established
PLCs differ from developing PLCs, or those with minimal PLC training? Since we have three cohorts of
teachers engaged in the work: Cohort 1, the original sites that were involved in TASEL‐M: Phase I;
Cohort 2, the schools that were new to the treatment beginning with Phase II of the project; and
Cohort 3, all remaining middle and high schools within the district that began treatment in the
second year of Phase II. We are seeing some results with improved PLC strength using Professional
Networking software.

Professional Learning Communities (PLCs) give all teachers within mathematics departments a
venue to come together with common vision, purpose, and goals to support student learning in
their mathematics courses. Discussions involve analysis of California Standards Tests (CSTs) &
benchmark data, and creation of course‐alike pacing guides, common lessons, units of study, and
assessments.
Cycles of Professional Inquiry (CPIs) give TOSAs, Faculty Partners, and teachers a collaborative forum
to create focused mathematics lessons, guided instruction, and independent tasks utilizing the GRR
process. Practice is provide through a lesson study model for “in‐class” support sessions with
Demonstration lessons, team planning conversations, CPI, and observation and feedback to co‐plan,
co‐teach, review, and revise.
Experience with Pedagogical Content Knowledge (PCK) is provided for all teachers by STEM faculty
to increase awareness of levels of cognition for varying levels of mathematics in each course using
evidence of student struggles gained by district benchmark tests that are aligned to the CSTs. Time
and support is provided for “in‐class” support with modeled mathematics lessons, co‐plan and co‐
teach opportunities, as well as observation and feedback from district mathematics specialists, peer
coaches, and STEM faculty.

Several lessons have been learned through our project. Here are a few highlights.
One lesson learned relates to the Cycles of Professional Inquiry (CPI) process and the importance to
include more “in‐class” for teachers to use the strategies more often and more effectively as a
normal activity. By using cohesive strategies of Gradual Release of Responsibility (GRR),
Professional Learning Communities (PLCs), Cycles of Professional Inquiry (CPIs), and Pedagogical
Content Knowledge (PCK) teachers are now focusing on teaching students until they “get it”.
There are two struggles with the design. Having all coaches feeling they are adequately prepared
and able to coach their colleagues is challenging. Coaches struggle with finding time to do coaching
when they do not have additional time set aside to allow them to fully implement what they have
learned. They often feel they could do more if they had some time given to the task, or, at least
compensation for the additional work. Department chairs are elected within their departments and
may or may not be the coach. When they are not the coach who has the additional training, they
may not utilize their coach to build the culture for PLCs and CPIs as regular practice. Additionally,
the principals are a key factor in creating the culture for reception of the change for all teachers in
the department. According to Fulton, Doerr, and Britton (2010) in their report, STEM Teachers in
Professional Learning Communities: A Knowledge Synthesis. “Principals must also do some level of
monitoring to ensure that real PLC work is happening . . . PLCs give teachers the power to direct
their own learning and development, but there is a difference between power and autonomy….
Teachers will say they don’t want complete autonomy – they want administrators’ support and
resources” (p. 41). This is an area we are working with more closely this year.
A key lesson learned in TASEL‐M2 is the value of social network analysis (SNA) in studying the
development of Professional Learning Communities (PLCs). In response to discussions at the 2010
LNC, TASEL‐M2 developed a method of assessing growth and change in PLCs that focuses at the
network level, rather than the individual level. By focusing on PLCs as units, the project was able to
describe what it means to be a high‐functioning PLC in concrete, measurable ways. Data from the
SNA sociograms also were used in professional development with teachers as a kind of formative
assessment tool. Given that PLC development has been a central focus of the project, this advance
in measuring and talking about PLC quality has been a significant change.
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