THE MATHEMATICS STUDIO PROGRAM
APPLYING LESSONS LEARNED FROM THE OREGON MATHEMATICS LEADERSHIP INSTITUTE (OMLI) PARTNERSHIP

DEFINING STUDENT SUCCESS IDENTIFYING AND ADDRESSING KEY CHALLENGES

ALL STUDENTS ENGAGE HABITUALLY IN MATHEMATICAL PRACTICES USED BY SUCCESSFUL MATHEMATICIANS
HIGH ACHIEVEMENT BY ALL STUDENTS ON STANDARDIZED STATE MEASURES . 0Ml:| evaluafioyl researqh revealed ’rba’r.’rhe degret_a ‘l:O Which schools implemented certain school-based pro-
fessional learning practices were a significant positive predictor of student performance above and beyond
EQUITY lN ACHIEVEMENT FOR ALL SUBGROUPS OF STUDENTS wha‘l' can be explai"ed by socioeconowmic fac-['ors.
INCREASED PARTICIPATION AND SUCCESS IN ADVANCED HIGH SCHOOL MATH COURSES o Most schools lack well-defined struetures that support the ‘school as the unit of change,” where ALL teach-

ers of mathematics and their administrators work together on a regular and ongoing basis in ways that
THE MATH STUDIO PROGRAM'’S LOGIC MODEL FOR ACHIEVING STUDENT SUCCESS

have continvous impact on all teachers’ mathematics teaching and all students’ mathematics learning.
SUCCESS

o Qur research on discourse focuses on a taxonomy of student discourse based on the notion of cognitive demand, with simple
responses at the lowest cognitive level and justification and generalization at the highest level

o Early formative evaluation data revealed a need to explicitly address with teachers and students what constitutes a justifi-
cation and generalization, especially the differences between students explaining how and justifying why.

To develop understanding, we adapted the research observation protocol
to create tools for productive peer observations and to foster student attention to their developing use of productive math-
ematical practices. Two examples are shown here:

Name: Date:

STUDENT REFLECTION TOOL: MATHEMATICAL HABITS-OF-MIND

We expanded the OMLI logic wmodel to create the Mathematics Studio Program, whose tools, structures, and ac-
tivities incorporate the specific professional learning practices that were determined to be significant positive
predictors of student performance. The Studio model is making a difference in high need settings. For example:

Mathematics Studio Program Activities Outcomes Needed for Student Success

Graduate Courses and Seminars
Knowing Mathematics for Teaching (KMT)

All Students Engage Regularly in
Productive Mathematical Practices

Teach Grade/Cl Dat P f
eacher paceClass ace RE——0 Use the following scale to rate your use of Mathematical Habits-of-Mind.

STUDENT DISCOURSE OBSERVATION TOOL P ' o 3

Increased Student

Achievement It’s just how | do math!
* 6 KMT graduate math courses for K-12 teachers — based on OMLI math content courses. All teachers are consistent and effective in using ™ ) PF ot e ] JUSTIFICATION G GENERALIZATION Mathematical Habits-of-Mind o, Evidence
* Co-taught by teams of higher education faculty & master teachers from the OMLI project research-based teaching practices that assure Zpercen}:age © Fremont Middle School « Roseburg School District « Roseburg, OR -+ Short answer to a direct question |+ Explaining why by providing math~ | Using mathematical rlationships as the 2) 1 showlexplain how | reason

students who

* Restating facts/statements made by ematical reasoning basis for:
others + Challenging the validity of an idea by | » ing conjectures/predictions

+ Showing work/methods to others about what might happen in the general
* Explaining what and how case or in different contexts

and make sense of math
ideas and problems.

Best Practices in Teaching Mathematics (BP)

* Annual 30-hr graduate seminars focused on evidence-based math pedagogy

high-cognitive engagement by all students in

>l Students Meeting/Exceeding Standard on the Oregon Assessment of Knowledge & Skills - Math
cognitively demanding math tasks. Through such

demonstrate proficiency
on the state mathematics

providing mathematical reasoning
+ Giving mathematical defense for an

. i i i i i i i i 2009-2010 s e ; e

+ Al eahers devlop acion plns for improvinthi teachig practices e L el | | e e 20082009 el e e stinioiot | | e ey
Action Plans are implemented and evolve throughout the year P f f g compared to that of 2004-05 2007-08 Some BP All math & SPED ideas and answers do or

* Years 3 & 4 emphasizes internships for local leaders who learn to lead this seminar Mathematical Practices by all students: comparison schools Year (typical of 2005-06 2006-07 OMLI 2 in Studio teachers take BP, Studio, Discourse Discourse-Based Evidence of Student Thinking Co-Inquiry Questions Conicric

Instructional Leadership in Mathematics . Providing explanations prioryrs] OMLI OMLI Some BP & KMT Math together Type * Indicates student thinking that | am especially curious about — —

* Annual seminars for school and district administrators, focusing on: * Making justifications ¢ SPED students in regular math o) I make anA :eica:w:c ematical

- Developing a leadership voice for mathematics . . R e generalizations.

- Analyzing math teaching y ;:;Z'r'g;::go;:"lectures < ] All Students |  30.8% 49.8% 56% 70% 76.04% 83.62% *  Our evaluation research indicates that regular use of profes-

- Organizing schools for math learning q q s s . o d) | use multiple representations -
Collegial Leadership in Mathematics « Using multiple representations glatlll‘emam: Pursuits Special Ed 130 1779 . e 30.34% E— sional learning tasks and teaching that center on productive, e e e
o Al | i f th ialist: b h , & lead t h . . e nrollment and success in " 0 " 0 . 0 " 0 . 0 . 0 H — ik H i i i¥ life — to make sense of math ideas and

nnual seminar for math specialists, coaches, & lead teachers . Engaging in metacognition T high-cognitive student mathematical discourse is positively

* Focuses on transition to local leadership of Studio-related professional development

Online Professional Development
¢ Online workshops to deepen KMT/BP content and pedagogy — taught by OMLI project faculty.

Classroom Studios (implementing Best Practices learning in “real time”)

* Connecting ideas and representations

high school mathematics
courses increases

?

e) | use metacognition — | think about my
own mathematical thinking, ways my ideas
compare to other ideas, and ways my under-
standing is developing

correlated with students’ math achievement. The studio model
attends relentlessly with teachers, students, and administrators
to the quality and quantity of student mathematical discourse. |7 e

resentations, to other math ideas, to other
lteid [E— A

Harrison & Sierra Vista Middle Schools ¢ Sunnyside School District ¢ Sunnyside, WA
Washington Statewide Mathematics Assessment
Student Cohort end of Grade 5 (2008) to end of Grade 7(2010). First two years in the Math Studio Program.

| : - I
Five three-day Studio Cycles per year per school: 1 Generative, Self-Sustaining 1 Level 1 37 % of students at Level 1 in Gr. 5 improve 1 or more levels by Gr. 7 (comparison schools @ <20%)
. S.day of leadershi hing for Studio principal as the building’s “lead | o 1 Mathematics Professional Learning | Decreased
~5-da)’ Of ?nejto;one e E"Sh 'PS:OZ_C ing Er tudio principal as the building's “lead learner I I AT T Level 2 Over 50% of students at Level 2 in Gr. 5 perform at Levels 3 or 4 in Gr. 7 (comparison schools @ 28%)
*» .5-day of inquiry/prep with the Studio teacher T
* One Studio Day during which all math teachers and the principal use the Studio Classroom as 1 Increased Specialized Content Knowledge 1 The achievement gap for Levels 3 & 4 0, i i 0 i H & i H 2 i i i
context for planning/rehearsing, enacting (“live” with students), and debriefing “mathematically I'| Teachers do and study mathematics together I'> traditionally under- Meets/ Exceeds B I" Terms Of Stude_ni Iear“l{]g’ !]ow do we determl“e the key lﬂgl’edlems Of ihls Studlo mOdel? o“ Whlch factors do we focus
productive” teaching practices learned during the Best Practices seminar 1| regularly as adult mathematical thinkers to 1 achieving demographic - . l’eseal’ch? What IS ihe Ql'all'l Size fOY our l'eseal'ch?
* One day of additional one-to-one coaching for selected teachers/coaches from the school 1| increase their specialized content knowledge 1 subgroups decreases Sunnyside School District . n . . . . R .
Studio school is the unit of change (involves all math teachers) I , e i RG] e prioe years, while there were spofs of provement af the other widdle Meet/Exceed Standard * What are the highest leverage (i.e., most mathematically productive) instructional and leadership practices?
Pre-service teachers/supervisors attend selected Studios | 1 comparison schools $0h00/.$‘, it was not seen as aonsisfenﬂy across the sehools as in the studio Grade | 2008 2010 . . . . . -
Year 3 transitions to side-by-side coaching for local leadership of Classroom Studios ->| | d Math & 1 Sifes. ”;’hWEVeK after one yearofallhmiddle sahoo/.;;’involvemenﬁn studio 6 19.3% 31.9% * What are the hlgheSf leverage mathema“cal practlces (l.e., Student hablts-‘)f-mlnd)?
i i « " i i i istri 1 ncreased Mathematics work, the district enjoyed record achievement at the middle level: nearl : - : : : : PR :
As a studio matures, it becomes a “greenhouse” site for seeding new studios across the district bl Professional Development Capactty | | gz’é‘,,fa,, widdle sc{,o’;, Stodonts and 507 of SPED middl sehod) stotonds 7 301% | 43.9% What are the most affordable, rigorous, revealing, and reliable tools/strategws for measuring implementation of students’
| ender<hio Studi I| Broad base of instructional leaders (teachersand | | et or exceeded standard on the Oregon statewide assessment.” (2010, Bill 8 25.7% | 41.7% mathematical practices, teachers’ instructional practices, and administrators’ leadership practices?
CacErsIPISEUCIOS I | administrators) that share responsibility for 1 l Rhoades, Chief Academic Officer, Bend-LaPine School Dist,, Bend, OR)
* School Leadership studios are for job-alike groups of school leaders (e.g., principals, district 1| continuous improvement through effective | Sustainable
office administrators, coaches) learning about school leadership and KMT Leadership Studios practice-based mathematics professional learning
are for higher education faculty learning about effective mathematics pedagogy : ! Infrastructure OUR PARTNERS AND THEIR ROLES IN STUDENT succsss
* Leaders/faculty receive coaching during the planning and rehearsal, “live” enactment, and | # f ! School and district
debrief of specific “mathematically productive” leadership strategies relevant to their leadership ! :‘ policies and procedures Be"d Oregon
roles and needs (e.g., staff/team meeting, principal meeting, I-| teacher conference, math Institutionalized Mechanism For SlLpjprelrie a'fd sustain the N . . . : '
coaching session, classroom walk-through, KMT course instruction). : Continuous Improvement in Math : Math Scudio Program as o Design, development, leadership, and delivery of the professional development model, tools, and practices Burien, Washington
q q an institutionalize
. . . Lnstruﬁt;o: adnd ':Chl'gve':eqt d —+—| context for professional Medford Oregon
.Onlm.e. Math Collabor.atlv.es DR 1 r(li_):c;:s'il:\:l?ti;ese MRS S LS L 1 learning and continuous . . '
Studio participants use the.se on!lne §|tes to: : Annual year-end event . 1] . WeF:I-defined brofessional learning experiences | improvement. [ ] Ma‘l’h con‘l’en‘l’ [“s‘l’ruc‘l‘[on fOl’ ‘I'eachers' course developme“‘r Koseburg, Ot’eqon
+ Reflect between cycles in their private Analyze/share data for evidence of success | for individuals in each role ; ) . . . . . ] . h 0
Onlne Teaching Journals ™ - iivrelop school data plans for coming 1| - Research-based tools and strategies that , o Also supported by Pacific University, Washington State University, Linfield College, Worcester State College, Univer- Sherwood, Oregon
. - t o . . . . . .
implementation successes/challenges + Part 1, a the bulding level, incudes the | support efectve implementaton of roles, | 4 sity of Portland, and Central Oregon, Linn-Benton, & Umpqua Community Colleges Sunnyside, Washington
] : TG - ponsibilities, and professional learning I
* Post/interact about student learning data Studio principal, math specialists/coaches, ! . . . . :
+  Expandirefine their Action Plans ndallmachteachers | : These are high needs school districts that have committed to our project re-
o Upload/retri rtifacts, tools, * Part 2, at the district level, includes the . T . .
e et principal and a teacher-leadership team | I o Evalvation & Research search during implementation of the Math Studio Program .
e -




