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The 10 RELSs work 1n partnership with stakeholders to support a more evidence-based education system.

Administered by the U.S. Department of Education, Institute of Education Sciences (IES)
Find us on the web! https://ies.ed.gov/ncee/edlabs/regions/appalachia/
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Math Skills For Future Success

What Tools Have States Developed or
Adapted to Assess Schools’ Implementation
of a Multi-Tiered System of Supports/
Response to Intervention Framework? p—

U2 DEPARTMENT OF EDUCATION

Math success opens doors to college and careers.

The technical and professional jobs of the future demand more
mathematical knowledge and problem solving skills.
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Overarching session goal bit.ly/PLMhandouts

The session will increase mathematics teacher leaders’” awareness of resources to support
the design and implementation of a coherent professional learning model (PLM).

Institute of
Education Sciences REL Appalachia at SRI International



Session objectives

Session attendees will learn how district
mathematics leaders and researchers can:

* Form partnerships to improve mathematics
teaching and learning.

* Design, implement, and evaluate a cohesive
professional learning model (PLM).

* Find evidence-based resources on the
REL Appalachia (REL AP) and the What
Works Clearinghouse websites.
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Form collaborative partnerships

“Relationships are at the heart of effective partnerships. To be
successtul over the long term, partners need intentional focus on
building mutual trust and respect—at the start and throughout.
Valuing all stakeholder perspectives ensures the work 1s truly co-

created.”

(Research

Practice Collaboratory, 201)5)
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Student Success in Mathematics partnership: Problem statement

Not all students have the depth of skills,
knowledge, and understandings necessary
for success 1n algebra and higher-level
mathematics courses.

In particular, there are gaps in algebra
readiness for English learner students,
students of color, students with disabilities,
and economically disadvantaged students.

Institute of
Education Sciences REL Appalachia at SRI International 10



Student Success 1n Mathematics partnership goal

All students master key skills, practices,
and understanding of critical concepts of
algebra by grade 9 to be able to take

higher-level mathematics 1n high school.

Insti f
E;Jg::i%g Sciences REL Appalachia at SRI International 11



Problem Statement: Not all students have the depth of skills, knowledge, and understandings necessary for success in algebra and higher-level mathematics courses. in
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P artners I l lp lOgIC particular there are gaps in algebra readiness for English learner students, students of color, students with disabilities, and economically disadvantaged students.

d 1 Inputs | Key Components for Student Success in Mathematics ‘ ‘ Short-Term Outcomes

Finance School Environment for Effective Teaching of Math Teachers increase Teachers improve

CommonPlanning ol | e
Staffing content and math practice of math

progressions

A major area of focus | T 1

. Long-Term QOutcomes
z Programs and Interventions Teacher Development ‘
was on teacher | Materials
Interventions and Programs PD Focused on Mathematics Students increase Students increase
: : Regional Teaching engagement in math | | mastery and
pTO f63310nal 1€amlng . Ed Lab Scope & Sequence and Related class, including application of
Curricular Materials PD on Math Content student goal-setting | | algebraic concepts
and practices

Teacher Practice

Teacher Planning Enacted Practice l Impact

All students master key skills, practices,
———. —— — — — W — S — — — —— S — — —T— — T— T—— fo— To— and understanding of critical concepts of

algebra by grade 9 to be able to take
higher-level mathematics in high school.

School Leadership Development

PD on Instructional Coaching PD on Math Content

Assumptions:
- State context: Work within the boundaries of Virginia Department of Education policies and procedures with new math standards and assessments, Profile of a High

School Graduate Initiative and new high school graduation requirements.
- lLocal context: Challenges of teacher retention, mobility, and math teacher shortages experienced.
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Effective mathematics professional learning

What are some essential features
of effective professional
learning?

IES s‘llé Institute of . .
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Effective teacher professional development

Professional development (PD) has been shown to impact
student achievement positively when it:
* Focuses on specific content.

* Incorporates active learning.

* Supports collaboration.

* Uses models of effective practice.

* Provides coaching and expert support.
* Oftfers feedback and reflection.

e s of sustained duration.
* s job-embedded.

(Bill and Melinda Gates Foundation, 2014, Darling-Hammond et al., 2017)
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Effective mathematics teaching practices

What research-based, high-leverage
mathematics teaching practices are
needed to promote deep learning of
mathematics 1in your local school or
district?

IES S‘Ilé Institute of
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Effective mathematics teaching practices

Establish mathematics goals to focus learning.

Implement tasks that promote reasoning and problem solving,
Use and connect mathematical representations.

Facilitate meaningful mathematical discourse.

Pose purposeful questions.

Build procedural fluency from conceptual understanding.
Support productive struggle 1n learning mathematics.

X NN =

Elicit and use evidence of student thinking.

(National Council of Teachers of Mathematics, 2014)
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Research-informed mathematics professional learning

Optimum mathematics professional learning

IES S‘IIQ Institute of . :
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Professional learning models (PLM)

A professional learning model (PLM) 1s a
cohesive system of PD 1n which educator
learning opportunities relate to each other
and contribute to the same longer-term set
of goals and vision for mathematics
teaching and learning.

¢ j N
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Professional learning models (PLM)

Planning for effective PD must include:

* Aligning PD with a common vision and district-
level goals

* Connecting to standards and practices for
mathematics teaching and learning

* Considering student data and learning needs

* Taking the school and district context into
consideration.

(Loucks-Horsley et al., 2010)

Institute of
Education Sciences

REL Appalachia at SRI International
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Professional learning models (PLM)

3. Plan teacher
professional learning
opportunities

1. Define a mathematics
professional learning goal, 2. Set teacher 4. Implement teacher

attending to your context and learning and professional
student learning data practice goals development

5. Assess
teacher learning

Institute of . .
Education Sciences REL Appalachia at SRI International 21



Build capacity around professional learning

To build capacity in your PLM, acknowledge and act on contextual factors within a
mathematics professional learning culture by:

* Considering sustainability,

* Setting aside time for professional learning,
* Focusing on content and pedagogical knowledge, ~— Capacity
* Covering strategies to address equity, and

* Building a professional learning culture.

(Loucks-Horsley et al., 2010)

\\l//
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Worked example

We will engage 1in the PLM planning process given the following scenario:

* The district wants to increase mathematics problem-solving across K—12.

* They plan to start in middle school (grades 6-8) where they see students beginning to
struggle with complex problems, particularly those involving fractions.

* The teachers recognize the problem but don’t have concrete strategies to apply.
* The teachers are relatively tech savvy.
* There 1s a district mathematics coach who 1s available to support the PD efforts.

\\l//
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P f . 1
°
1 1 . . Part 2
e am 1 n g m O e H an d 0 Ut 1 : PrOfESSI ona I I—ea rnin g M Od e' Identify the professional learning strategies, related details, and steps you will take to implement
P I ann | n g T em p I at e the strte.gies in uur s::hl division.
Professional learning strategies
P I M This template can be used to outline and develop a comprehensive plan for mathematics (choose ﬁ,m,n below) :
* Examining ¢ Coaching
professional learning to support educators in your school division to help ensure that all students stu(;if}r:_t x]:rf:rrk e Mentoring Grade(s) Contextual T:;:;:E:EEF Documentation
meet specific learning goals and can be successful in higher-level mathematics. . Domonstiaon | - ;ﬁzfisf:p?s targeted | considerations supports and data
lessons or seminars
e Action o  Other
Part 1 research
Division-wide mathematics professional learning goal Strategy 1:
1. Define a mathematics professional The division will work towards....
learning goal, attending to your 3. Plan teacher professional
COIlteXt aIld Stlldent leaI‘Illng data Define how you will integrate : Describe which of the following Effective Mathematics Teaching leamlng Op portunltles
attention to one or more of 1 Practices” will be in the foreground of this Professional Learning
the Guiding Principles for : Model Plan:
School Mathematics®: :
- - - - - Strategy 2:
¢ Teaching and learning I » [Establish mathematics goals to ¢ Pose purposeful questions
e  Access and equity : focus learning e Build procedural fluency from
e (Curriculum : * Implement tasks that promote conceptual understanding
e Tools and technol reasoning and problem solving e Support productive struggle in
. Azgezsa,sz crnoloRy : o [Use and connect mathematical learning mathematics 4 . Implement te aCher
1 representations e Elicit and use evidence of .
I'e  Facilitate meaningful student thinking pI’O f68810nal development
: mathematical discourse
2. Set teacher learning and !
. |
practice goals | Stratcey 3 ‘ ‘ ‘
I
I
|
: 5. Assess teacher
: learning

! National Council of Teachers of Mathematics (NCTM). (2014). Principles to action: Ensuring mathematical success for all.
NCTM.
* NCTM, 2014.
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Contextual factors influencing professional development

Teachers
Materials and instruction
School culture and logistics

Professional learning

(Loucks-Horsley et al., 2010)

Handout 2: Contextual Factors Influencing
Professional Development

Many contextual factors influence teacher professional development.' Review the four
categories of contextual factors—teachers, materials and instruction, school culture and logistics,
and professional learning—and the related prompts. Reflect on the factors that influence
professional development in your school division and respond to the prompts in the table below.
Consider focusing in on one grade span (i.e. PK-5, 6-8, 9-12) as you answer the questions. After
working independently, we will share contextual factors influencing professional development

across school divisions.

Table 1. Contextual factors influencing professional development

Teachers
1. What do you see as

teachers’ strengths in
mathematics content?

2. What do you see as

teachers’ pedagogical
strengths?

3. What specific barriers have
teachers faced when
implementing new practices
in their classrooms?

4. What positive or negative
experiences have teachers
had with professional
development?

Materials and instruction

1. Are there any issues with
curricular materials being
available to all teachers?

2. Are there concerns about
whether the curricular
materials are focused,

' Loucks-Horsley, S., Stiles, K.E., Mundry, S., Love, N., & Hewson, P.W. (2010). Designing professional
development for teachers of science and mathematics. Thousand Oaks, CA: Corwin.

Institute of
Education Sciences
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Protessional
learning model

Part 2
H dan d ou t 1 : PrOfESSI Oona I I—ea rnin g M Od e' Identify the professional learning strategies, related details, and steps you will take to implement
P I ann | n g Te m p I at e the strategies in your school division.
P M Professional learning sirategies
l o This template can be used to outline and develop a comprehensive plan for mathematics {chogs,e frrmrn below) —
. Xamining . oaching
professional learning to support educators in your school division to help ensure that all students stu(;iel?t \]:rf)rk e Mentoring Grade(s) Contextual T:;::;:c:t?gy Documentation
meet specific learning goals and can be successful in higher-level mathematics. . gie;n;‘;tr‘:tgim : iﬁf}};ﬁ:;ps targeted considerations supports and data
lessons or seminars
Part1 e  Action e Other
. . research
1 . Deﬁne a mathematlc S prO fes SlOnal Division-wide mathematics professional learning goal Strategy 1: .
- - The division will work towards.... 3. Plan teacher pro fessional
learning goal, attending to your : o
: learning opportunities
context and student learning data ,
Define how you will integrate | Describe which of the following Effective Mathematics Teaching
attention to one or more of 1 Practices® will be in the foreground of this Professional Learning
the Guiding Principles for : Model Plan:
School Mathematics!: |
¢ Teaching and learning I » Establish mathematics goals to * Pose purposeful questions Strategy 2:
e  Access and equity : focus learning ¢ Build procedural fluency from
¢ Curriculum : » Implement tasks that promote conceptual understanding
e Tools and technology I reasoning and problem solving ¢ Support productive struggle in
e Assessment 1 * Use and connect mathematical learning mathematics
1+ Use and conne ,  \caming mathematies 4. Implement teacher
I'e  Facilitate meaningful student thinking e
: mathematical discourse pI'O fe SS1 Onal deVelOp ment
1
. 1
2. Set teacher learning and ! I
. . gy 3:
practice goals |
1
1
1
| 5. Assess teacher
I L]
- learning

| National Council of Teachers of Mathematics (NCTM). (2014). Principles to action: Ensuring mathematical success for all.
NCTM.
2 NCTM, 2014,
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Next: Set teacher learning and practice goals

Access and Equity principle:

An excellent mathematics program requires
that all students have access to a high-
quality mathematics curriculum, effective
teaching and learning, high expectations,
and the support and resources needed to
maximize their learning potential.

(National Council of Teachers of Mathematics, 2014)
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Strategies for professional learning

Pick a strategy:

* Review the list of selected strategies for professional
learning.

* Choose the strategy to support teachers to deepen their
knowledge about mathematics problem solving.

REL Appalachia at SRl International
Institute of
Education Sciences

Handout 4: Selected Strategies for
Professional Learning

Review the following professional learning strategies from Designing professional
development for teachers of science and mathematics (Loucks-Horsley et al., 2010) ! and the

critical elements of the strategy. Reflect on the strategies listed: Do current professional
learning opportunities in your division match any of the strategies listed below? Or is there
a strategy that you'd be most interested in implementing?

¢ Examining student work and thinking. Critical elements include:
o An experienced content expert guides collaborative experiences.
o Teachers spend majority of time examining student work.
o Discussion and examination of student work have a focused goal and purpose.
o Structured protocols enhance the learning experience.
+ Demonstration lessons. Critical elements include:

o Teachers have available time and structures to meet with other teachers and to

observe.
o Groups of teachers (not individual teachers) observe each other.
o There is a cycle of pre-discussion, observation, and post discussion.
e Action Research. Critical elements include:

o Teachers contribute to or formulate their own questions and collect data to
answer these questions.

o Teachers use an action research cycle, specifically identifying a problem and a
question, collecting data, analyzing data, and reformulating the problem and
question to continue their action research.

o Teachers have access to sources of knowledge and stimulation from outside

their schools.

I Loucks-Horsley, S., Stiles, K.E., Mundry, 5., Love, N, & Hewson, P.W. (2010). Designing professional
development for teachers of science and mathematics. Thousand Qaks, CA: Corwin.

Implementing a Professional Learning Model to Improve Mathematics Teaching: Webinar 1
Series
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Professional Learning Models: Integrating Research-
Based Approaches
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WWC practice guides

Teaching Math to Young
Children

Developing Effective
Fractions Instruction for

Kindergarten Through 8th
Grade

Improving Mathematical
Problem Solving in Grades
& Through 8

i ey T e e e

i,

Encouraging Girls in Math [p==—=__ | Teaching Strategies for e
and Science

Improving Algebra
Knowledge in Middle and
High School Students

Assisting Students
Struggling with
Mathematics: Intervention
in the Elementary Grades

* Released March 2021

ies.ed.gov/ncee/wwc/PracticeGuides
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IES problem solving practice guide

Clearinghouse * Search
|ES * WWC &eingnou

® C OnSider the ﬁve EDUCATOR’S PRACTICE GUIDE WHAT WORKS CLEARINGHOUSE

recommendatlons Improving Mathematical Problem Improving Mathematical Problem Solving in
: Solving in Grades 4 Through 8 Grades 4 Through 8
when planning the

professional learning.

0 PRACTICE GUIDE

Released: May 2012 |

(Revised October 2018)
Details  Panel [ PDF (5.8 ME)

This practice guide provides five recommendations for improving students’ mathematical problem solving in grades 4 through 8. This guide
is geared toward teachers, math coaches, other educators, and curriculum developers who want to improve the mathematical problem
solving of students.

1 Prepare \ 2 Assist o 3 Teach o 4 Expose J 5 Help

e Review the

° ° ° problems and  ynmaL students in STRONG students how  ¢ponG studentsto  yopERarTE students MODERATE
1 [ l Sthtlo [ l a tl S use themin  EVIDENCE monitoring EVIDENCE to use visual  EVIDENCE multiple EVIDENCE recognize EVIDENCE
whole-class and reflecting = representation_s_._ """" problem- T and T
instruction. on the problem- solving strategies. articulate
° ° solving process. mathematical
associated with the
notation.
v Show More v Show More v Show More v Show More v Show More

practice guide.

® ey T S
o NATIONAL CENTER for
NCEE 2012-4055 I e s ENDS Eﬁg:gﬁf{ ﬁkg@}fﬁ& Instructional Tips Based Summary of Evidence for Additional Resources
U.S. DEPARTMENT OF EDUCATION Institute of Education Sciences on the Ec.'ucator's Practice Instructional Tips Base,d on Click here for more resources related
Guide (924 KB) the Educator's Practice

Guide (560 KB) to this Practice Guide.

Thir Aimbt mama cat AF lnetriiadiamal
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= GeaGebra

Visualizing Fractions

Proper Fractions
Multiple Models for Proper Fracti...
Multiple Models for Proper Fracti...
Visualize Equivalent Proper Fract...

Improper Fractions

Fractions on a Number Line

Comparing Fractions

Adding Fractions

Multiplying Fractions

Dividing Fractions

Institute of
Education Sciences

CREATE CLASS

Multiple Models for Proper Fractions

Author: EDC in Maine

Change
3 ]

8 e

—@Q=- 0| W

/| Number line model <_I | |

‘ Decimal equivalent 0

Linear models

r -
L J

. . : . : 1
The interval size for the number line and linear models is: = _.—
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Practice planning to enact a practice guide recommendation

Part 2
C hO O S e a reco mmendatio n frO m the p ractice guide. :l(]]zl:::tt:g;[sn“(:(s}i::n;:j:li)ull:llll‘lllssgl(s)tl:attglts, related details, and steps you will take to implement
(oo rom beow)
How would you design professional learning to enact the recommendation 1n e v T N e S
the example dlStrICt? . Z(:h:sii ) %Ezggsh targeted | considerations ;?;;l;'::tl: n and data
lessons or semjn:)rss
o Act Oth
* What professional learning strategy would you choose and what steps Sttty 1

would need to be taken to implement it?

* What grade(s) would you target?

* What are the current contextual considerations, and what technology tools
or supports could be used?
* What data could be collected to determine if the professional learning was S T

successful? How would you collect the data?

Share your thinking.

Institute of
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°

Professional
°

L e am 1 n g M O d e 1 H an d OUt 1 : P rOfESS I ona l Lea m I n g M Od EI dtly the professional learning strategies, related details, and steps you will take to implement

P I ann | n g Te m p I at e the strategies in your school division.
Professional learning strategies
P I M This template can be used to outline and develop a comprehensive plan for mathematics (choose from below)
- - . s Examining e Coaching
professional learning to support educators in your school division to help ensure that all students ¢ ;
. . L . student work | e Mentoring | Grade(s) Contextual chhlnoall(l)gy Documentation
meet specific learning goals and can be successful in higher-level mathematics. and thinking | e  Study groups | targeted | considerations 00’8 and data
e Demonstration ® Workshops Supports
lessons or seminars
Part1 e Action e Other
Division-wide mathematics professional learning goal research
The division will work towards. ... Strategy 1:

1. Define a mathematics professional
learning goal, attending to your

3. Plan teacher professional

1 . o« 0
) Define how you will integrate | Describe which of the following Effective Mathematics Teaching
context and Student le arnin g data attention to one or more of 1 Practices® will be in the foreground of this Professional Learning leamlng Opportunltles
the Guiding Principles for : Model Plan:
School Mathematics®: .
e  Teaching and learning I « Establish mathematics goals to e Pose purposeful questions
s  Access and equity ! focus learning * Build procedural fluency from
s Curriculum : e Implement tasks that promote conceptual understanding Strategy 2:
¢ Tools and technology : reasoning and problem solving s  Support productive struggle in /
e  Assessment 1 * Use and connect mathematical learning mathematics
| representations o Elicit and use evidence of
I « Facilitate meaningful student thinking .
,_ mathematical discourse 4. Implement teacher professional
I
: development
I
. I
2. Set teacher learning and . K
. I
practice goals ! Strategy 3:
I
. N
I
I
5. Assess teacher learning
! National Council of Teachers of Mathematics (NCTM). (2014). Principles to action: Ensuring mathematical success for all.
NCTM. /
2 NCTM, 2014, (NCTM, 2014) \w

(National Council of Teachers of Mathematics, 2014)
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Professional learning that increases educator effectiveness and
results for all students uses a variety of sources and types of
student, educator, and system data to plan, assess, and evaluate
professional learning.

(Guskey, 2016, p. 33)
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Levels of assessment for professional learning activities

Level 1: Participants’ reaction
Level 2: Participants’ learning

Level 3: Organization support and change

Level 4: Participants’ use of new knowledge and skills

Level 5: Student learning outcomes

(Guskey, 2016, Loucks-Horsley et al., 2010; National Council of Teachers of Mathematics, 2014)
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Thank you!

https://1es.ed.gov/ncee/edlabs/regions/appalachia

tinyurl.com/subscribe-REL-AP

RELAppalachia@sri.com

@REL_ Appalachia
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Contact us

REL Appalachia Student Success in Mathematics partnership team
Dr. Pamela J. Buffington pbuffington(@edc.org

Dr. Ryoko Yamaguchi ryamaguchi@plusalpharesearch.com

Dr. Jill Neumayer DePiper jdepiper(@edc.org

Dr. Laura Kassner laura.kassner(@sri.com

Anna Chiang anna.chiang(@sri.com
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