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Welcome! 
Please sit with your team.



Agenda

Monday May 14

10 am – 1pm with Breaks
1-2 pm Lunch
2-5 pm with Breaks

Tuesday May 15

8:30 am – 12 pm with Breaks
12 – 1 pm Lunch
1 – 4 pm with Breaks



Introductions

Welcome! 

Please share your name, school, and position. 



Goals of the Two Days

1. Develop an improvement plan for your school to address an 
instructional / student learning issue.

2. Learn a “backwards-mapping” process to address instructional / 
student learning issues more generally.



End of Day 2: Poster presentation with 
conversation

Share your instructional improvement plan, using the backwards map 
process.



Setting the stage: what we bring to the table



PI and Co-PIs

• Paul Cobb, Erin Henrick, Ilana Horn, Vanderbilt University

• Kara Jackson, University of Washington

• Thomas Smith, University of California- Riverside

Project Goals

• Add value to partner districts’ improvement efforts

• Generate knowledge regarding what it takes to improve middle-grades mathematics teaching and 
learning at the scale of large, urban school systems.

2007-2011
4 large urban districts
360,000 students
2011-2015
2 large urban districts 
180,000 students

MIST
Design-research Research Practice Partnership



Background: US Educational System

Decentralized education system
● Local control of schooling

Each US state divided into a number of independent school districts
● Rural districts with less than 1,000 students
● Urban districts with 100,000 students or more

State standards and assessments
● No Child Left Behind (NCLB)
● Common Core State Standards for Mathematics (CCSSM)

Reorganization rather than mere extension or elaboration of current practices



Partner Districts

Recruited districts that were responding to high-
stakes accountability by:
● Aiming at ambitious goals for students’ mathematical 

learning
● Attempting to improve the quality of instruction
● Implementing reasonably coherent sets of improvement 

strategies



Partner Districts

● 6-10 schools - 30 middle-grades mathematics teachers in each 
district

● Mathematics coaches
● School leaders

○ Principals, assistant principals
● District leaders

○ Across central office units that have a stake in mathematics teaching and 
learning



Annual Cycles of Data Collection, Analysis, and 
Feedback

Jan. - MarchOctober

Feb. - MayMay



October: 
• Interviewed district leaders to 

document their current strategies 
for improving middle-school 
mathematics

Annual Cycles of Data Collection, Analysis, and 
Feedback

Jan. - March

Feb. - MayMay



January-March:
• Collect data to document how the districts’ 

strategies were actually playing out in 
schools and classrooms

Annual Cycles of Data Collection, Analysis, and 
Feedback

October

Feb. - MayMay



Jan – March: Collected data to document how the districts’ strategies were 
actually playing out in schools and classrooms 

October

Feb. - MayMay

Audio-recorded interviews with the 200 participants
The school and district settings in which the teachers and instructional leaders work 

Sources of support
To whom and for what they are held accountable



Jan – March: Collected data to document how the districts’ strategies were 
actually playing out in schools and classrooms 

October

Feb. - MayMay

On-line surveys for teachers, coaches, and school leaders
Video-recordings of two consecutive lessons in the 120 participating teachers’ classrooms

Coded using the Instructional Quality Assessment (IQA)
Assessments of teachers’ and coaches’ Mathematical Knowledge for Teaching (MKT)
Video-recordings of district professional development
Audio/video-recordings of teacher collaborative time
On-line assessment of teacher networks completed by all 300 mathematics teachers in the participating 
schools
Access to district student achievement data



Annual Cycles of Data Collection, Analysis, and 
Feedback

Jan - MarchOctober

May
Feb. – May:
• Analyzed transcripts of the 200 

interviews
• Identified and explained differences 

between each district’s intended and 
implemented improvement 
strategies

• Developed a detailed report for 
leaders in each district

• Shared findings and made actionable 
recommendations



Jan. - MarchOctober

Feb. - May

Annual Cycles of Data Collection, Analysis, and 
Feedback

May:
• Met with district leaders to discuss 

our findings and recommendations



Coherent Instructional System



Talk with a neighbor or two

● What thoughts do you have about what we have 
shared? Questions?

● Issues to raise with the whole group?



Mapping backwards from student learning goals

Goals for 
student 
learning

Goals for 
teacher 
learningCurriculum 

resources

Other supports 
for teachers

School 
instructional 
leadership

System 
leadership

Supplemental 
supports for 

students

School Level 
Supports / 
Coherent 

Instructional 
System



Goals for improving student learning

1. What are the intended goals for student learning?  What specific 
capabilities do you want students to develop?

1. What is student learning like right now?



Mapping backwards from student learning goals
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student 
learning

Vision of 
high 

quality 
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Vision of High-Quality Instruction 

Given those student learning goals, what are the implications for 
instruction?

What needs to happen instructionally in classrooms for these learning 
goals to be achieved? 

What is currently happening instructionally?



Pressing for Concreteness  (Learning Goals and 
Vision of High-Quality Teaching)

● What would be indicators of _______?  What would be 
evidence of _____?

● What would you want to see? What would you want to 
hear? What would the students be doing? What would 
the teacher be doing?

● Product: 1-2 sentences about your learning goals and 
what that implies for teaching.



Gap Analysis

● What are you seeing / hearing right now?

● Therefore, what is the challenge?



Mapping backwards from student learning goals
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Principles of teacher learning subsystem

1. The focus of various supports for teachers’ learning 
should be coherent and tightly connected so that the 
goals for improving classroom practice being worked on 
in one type of support are built on and elaborated in 
other types of support.

1. Teachers should have opportunities to work on 
improving their classroom practice with the same 
colleagues over time. 



Principles of teacher learning subsystem

3. The activities in which teachers engage should be 
close to instructional practice and organized around 
high-leverage aspects of teaching. 

4. Activities should include pedagogies of investigation 
and enactment, organized around the development of 
specific forms of practice. 

5. Facilitators of designed supports for teacher learning 
should have expertise in teaching, and in supporting 
teachers’ learning. 



Mapping backwards from student learning goals
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Goals for Teacher Learning 

What is your school’s vision of high-quality teaching? 

What is current teaching like? (e.g., What are the teachers’ 
current practices? Current knowledge?)

Therefore, what are the learning demands for teachers?



Identifying Supports for Teacher Learning

Which elements of the teacher learning subsystem are 
relevant given the problem you’re trying to solve in your 
school, and why? Are there additional supports that are 
relevant? 

What forms of expertise in your school can you draw on?



Welcome to Day 2



Goals of the Two Days

1. Develop an improvement plan for your school to address an 
instructional / student learning issue.

2. Learn a “backwards-mapping” process to address instructional / 
student learning issues more generally.



Agenda for Day 2

8:30 am – 12 pm with Breaks

12 – 1 pm Lunch

1 – 4 pm with Breaks

Tentative Schedule 
1. Share findings about Coaching
2. Share findings about Teacher 

Collaboration
3. Design support(s) for teacher 

learning
4. Consider implications for school 

leadership
5. Prepare for & sharing plans



Coaching and Teacher 
Collaborative Meetings



Instructional Coaching

Rationale: Coaches who have developed ambitious and equitable instructional 
practices can be more accomplished colleagues
● Co-participate with teachers in activities close to instructional practice

○ One-on-one in teachers’ classroom

○ Teacher collaborative meetings

Challenges school norms of:
● Teacher autonomy
● Teacher equality



Identifying Potentially Productive Coaching 
Activities

Criteria
● Sustained over time
● Focuses on high-leverage aspects of instruction
● Foregrounds students’ thinking 
● Involves both investigating and enacting ambitious and 

equitable forms of practice



Working One-on-One with Teachers in their 
Classrooms 

Modeling instruction
● Support teachers in developing productive views of their students’ current 

mathematical capabilities 
● Support teachers in developing a vision of specific instructional practices 

Co-teaching
● Support teachers’ initial implementation of specific instructional practices

Observing instruction and providing feedback 
● Support teachers in improving their implementation of specific instructional 

practices 



Working One-on-One with 
Teachers in Their Classrooms

Coaching Cycle
Pre-

conference 
(co-plan)

Classroom
collaborationDebrief



Working with Groups of Teachers

Engaging teachers in mathematics
● Identify the big mathematical ideas 
● Anticipate student solution strategies 

Analyzing student work
● Assess students’ thinking and link to instruction

Analyzing classroom video
● Assess instruction and link to student thinking

Engaging in lesson study
● Analogous to one-on-one coaching cycle



Coaching Expertise

Content-specific pedagogical expertise
● Ambitious and equitable instructional practices
● Relatively sophisticated mathematical knowledge for 

teaching
● Productive views of students’ current mathematical 

capabilities



Coaching Expertise

Relationship-building skills
● Essential that teachers trust coaches to help them improve their 

instruction
○ Can be intimidating  for teachers to make their work public 
○ Have to feel comfortable sharing their current problems of 

practices

● Negotiate improvement goals with teachers
○ Improvement goals have to become personal goals for teachers
○ Listen to and take teachers concerns seriously



Facilitation Skills

Press and support teachers to explain their pedagogical 
reasoning while also maintaining trust 
● Provide detailed descriptions and analyses of students’ thinking
● Relate that thinking to the instruction
● Consider how instruction might be improved to support students’ 

learning more effectively 



Teacher Collaborative Meetings

● Productive teacher collaborative groups connect:
○ Content learning goals
○ Students’ thinking
○ Instruction

● Requires expert facilitation
○ Negotiate feasible goals for teachers’ learning 
○ Select activities and materials in light of those goals 

● Coaches should prioritize leading teachers’ collaborative meetings when 
the participating teachers do not have the expertise to take on this role



Teacher Collaborative Meetings

Categories of teacher collaborative meetings, ordered from least to most effective in terms of teacher 
learning opportunities



Teacher Advice Networks

● Interactions with colleagues with more sophisticated 
instructional practices supports the development of 
teachers’ own instructional practices

○ The quality but not the amount of teacher collaborative time 
influences whether teachers seek advice from each other 
outside of meetings

○ Those advice-seeking relationships tend to last 



Teacher Learning Subsystem

● Coaches can play a key role in coordinating the various 
elements

○ Might play a leadership role in pull-out PD sessions that focus 
on particular aspects of instruction

○ Lead or participate in teacher collaborative meetings that focus 
on the same aspects of instruction

○ Support the teachers in enacting those aspects of instruction in 
their classroom



Collaboration with School Leaders

● Coaches’ effectiveness in supporting teachers’ learning 
depends on the extent to which they collaborate with 
school leaders

○ Development of trusting relationships with teachers
○ Amount of time they actually work with teachers on 

instructional issues
● Principals who developed and implemented 

instructional improvement plans capable of supporting 
significant teacher learning

○ Collaborated with an accomplished coach



School Instructional Leadership



Finding: Instructional Improvement and 
Instructional Management Orientations

• How leaders frame the problem of advancing student 
learning
Instructional Improvement Instructional Management

Advancing student learning is 
fundamentally a problem of 
improving the quality of instruction.

Improving the quality of instruction 
requires teachers’ learning, and has 
implications for coaches’ and 
principals’ practice.

Advancing student learning is a 
matter of redeploying the district’s 
existing instructional resources 
(e.g., human resources, 
instructional materials).



Instructional Improvement and Instructional 
Management Orientations

• Crucial that leaders in different units frame 
the problem of improving students’ 
mathematics learning in compatible ways:
– Instructional management orientation
– Instructional improvement orientation

• Both orientations are necessary but must be tightly coordinated



Finding: School and District Instructional 
Leadership

• School and district leaders do not need to develop sophisticated visions 
of high-quality mathematics instruction

• They do need to understand that:
– Ambitious and equitable instruction is beneficial for students
– Involves significant teacher learning
– Requires sustained support

• Expertise of colleagues capable of supporting teachers’ learning then 
becomes relevant

(Larbi-Cherif, 2017)



Finding: School Leader’s Role in Supporting 
Instructional Improvement

• Working directly to support their learning (e.g., observe 
instruction and provide feedback) 

• Working indirectly by creating conditions for others with 
instructional expertise to work directly with teachers to 
support their learning (e.g., working with coaches, district 
math leaders)

EXTREMELY 
CHALLENGING



Examples of indirectly supporting 
teachers

• Scheduling and protecting time during the school day for teachers to 
collaborate on instructional issues. 

• Asking instructional experts at the district level or within the school to 
support teacher learning by leading teacher professional development, 
facilitating teacher collaborative meetings, or providing one-on-one 
coaching.

• Identifying teachers who had already developed high-quality 
instructional practices and giving them leadership responsibilities (e.g., 
mentoring novice teachers).



Designing a support for teacher 
learning
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School-Level Support(s) for Teachers’ Learning

Select one element of the teacher learning sub-system to start with that 
you think is feasible to implement in your school.

● What will a high-quality implementation of this support look like?
● If the support already exists, what does it currently look like? What 

are the challenges?
● What is your plan for successful implementation?



How will you know if the quality of instruction 
and student learning are improving?

How will you know if the support is being 
implemented successfully? 



What are the implications of your 

goals for teacher learning, and 

teacher learning subsystem, for 

school leadership?



Implementation

• Tools and methods of improvement science
– Carnegie Foundation for the Advancement of Teaching

Anthony Bryk, Louis Gomez, Alicia Grunow, and Paul 
LeMahieu

Learning to Improve: How America's Schools Can Get 
Better at Getting Better
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School Leadership

Given your goals for student and teacher learning, and your 
improvement plan, what are the implications for the role of school 
leaders?

What do School Leaders currently do?

How can School Leaders be supported to develop new capabilities, if 
needed?



Poster presentation

1-2 minute introduction in Danish

Share your instructional improvement plan, using the 
backwards map process. Include a focus on: 
1. Student learning goals
2. Implications for teaching / teacher learning goals
3. Support(s) for improving teaching
4. School leaders’ role



Poster Presentations
GROUP 1
1. Aarhus
2. Efterslaegten
3. Solrød Gymnasium
4. Naestved Gymnasium    
5. Københavns åbne
gymnasium 
6. Risskov gymnasium
7. Grinnstad gymnasium

GROUP 2
1. Vejen Gymnasium
2. Herning Gymnasium
3.  DTU 
4.  Silkeborg Gymnasium
5.  Randers Statsskole
6.  Nykøbing Katedralskole
7.  Marselisborg Gymnasium
8.  Viborg Gymnasium



THANK YOU!

For more information on MIST, see 

http://vanderbi.lt/mist

http://vanderbi.lt/mist

