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Legal Caveat

EAB Global, Inc. ("EAB”) has made efforts to
verify the accuracy of the information it
provides to partners. This report relies on
data obtained from many sources, however,
and EAB cannot guarantee the accuracy of
the information provided or any analysis
based thereon. In addition, neither EAB nor
any of its affiliates (each, an “EAB
Organization”) is in the business of giving
legal, accounting, or other professional
advice, and its reports should not be
construed as professional advice. In
particular, partners should not rely on any
legal commentary in this report as a basis for
action, or assume that any tactics described
herein would be permitted by applicable law
or appropriate for a given partner’s situation.
Partners are advised to consult with
appropriate professionals concerning legal,
tax, or accounting issues, before
implementing any of these tactics. No EAB
Organization or any of its respective officers,
directors, employees, or agents shall be liable
for any claims, liabilities, or expenses relating
to (a) any errors or omissions in this report,
whether caused by any EAB Organization, or
any of their respective employees or agents,
or sources or other third parties, (b) any
recommendation by any EAB Organization, or
(c) failure of partner and its employees and
agents to abide by the terms set forth herein.

EAB is a registered trademark of EAB Global,
Inc. in the United States and other countries.
Partners are not permitted to use these
trademarks, or any other trademark, product
name, service name, trade name, and logo of
any EAB Organization without prior written
consent of EAB. Other trademarks, product
names, service names, trade names, and
logos used within these pages are the
property of their respective holders. Use of
other company trademarks, product names,
service names, trade names, and logos or
images of the same does not necessarily
constitute (a) an endorsement by such
company of an EAB Organization and its
products and services, or (b) an endorsement
of the company or its products or services by
an EAB Organization. No EAB Organization is
affiliated with any such company.

IMPORTANT: Please read the following.

EAB has prepared this report for the exclusive
use of its partners. Each partner
acknowledges and agrees that this report and
the information contained herein (collectively,
the “Report”) are confidential and proprietary
to EAB. By accepting delivery of this Report,
each partner agrees to abide by the terms as
stated herein, including the following:

1. All right, title, and interest in and to this
Report is owned by an EAB Organization.
Except as stated herein, no right, license,
permission, or interest of any kind in this
Report is intended to be given, transferred
to, or acquired by a partner. Each partner
is authorized to use this Report only to the
extent expressly authorized herein.

IN]

. Each partner shall not sell, license,
republish, distribute, or post online or
otherwise this Report, in part or in whole.
Each partner shall not disseminate or
permit the use of, and shall take
reasonable precautions to prevent such
dissemination or use of, this Report by (a)
any of its employees and agents (except
as stated below), or (b) any third party.

3. Each partner may make this Report
available solely to those of its employees
and agents who (a) are registered for the
workshop or program of which this Report
is a part, (b) require access to this Report
in order to learn from the information
described herein, and (c) agree not to
disclose this Report to other employees or
agents or any third party. Each partner
shall use, and shall ensure that its
employees and agents use, this Report for
its internal use only. Each partner may
make a limited number of copies, solely as
adequate for use by its employees and
agents in accordance with the terms
herein.

i

. Each partner shall not remove from this
Report any confidential markings,
copyright notices, and/or other similar
indicia herein.

5. Each partner is responsible for any breach
of its obligations as stated herein by any
of its employees or agents.

6. If a partner is unwilling to abide by any of
the foregoing obligations, then such
partner shall promptly return this Report
and all copies thereof to EAB.
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1) Executive Summary

Key Observations

©2020 by EAB. All Rights Reserved.

Profiled districts implement student-centered instruction to optimize high
school math classrooms for student learning. Administrators at profiled districts
implemented student-centered math instructional reforms on the basis of qualitative,
theoretical, and/or emergent research (e.g., frameworks from the National Council for
Teachers of Mathematics). This research empowered profiled districts to shift high
school math classrooms’ emphasis from lecture-based instruction to students’
development of knowledge. In student-centered math classes at profiled districts,
teachers use tactics such as problem-based learning to encourage students to
develop higher-level mathematical thinking. Contacts at all profiled districts share the
belief that student-centered instruction—which encompasses a wide range of
practices—creates learning environments that better match students’ strengths,
preferences, and interests (i.e., facilitates personalized learning).

Though concurrent initiatives may account for some outcomes, profiled
districts report student-centered instruction improves school climate and
student achievement. At District D, after administrators redesigned the high school
math curriculum to create a student-centered curriculum, the number of students
who achieved proficiency in high school math courses increased by 30 percentage
points. In addition, contacts at most profiled districts report improvements to school
climate and student engagement—for example, at District A, discipline referral rates
dropped after math teachers implemented student-centered instruction. However,
contacts do note that concurrent reforms (e.g., block schedules) could account for
some benefits.

To overcome initial teacher resistance to student-centered instruction,
center teacher trainings on self-reflection and exposure to student-centered
tactics. Contacts at District C recommend that administrators design trainings in
which teachers experience students’ perspectives of math lessons. Specifically,
contacts recommend that administrators require teachers to solve math problems
using a method that does not match their preferences and learning styles. Contacts
report that this type of simulation helped teachers understand that one-size-fits-all,
lecture-based instruction does not suit all students’ needs. In addition, contacts at
District A add that administrators should share an extensive library of potential
student-centered instructional tactics with teachers to provide them with a broad
array of options. Contacts note that exposing teachers to a plethora of student-
centered tactics helps mitigate the apprehension that might arise if administrators ask
teachers to implement tactics in which teachers lack expertise.

Use graduated instructional mandates and classroom observations to hold
teachers accountable to student-centered instruction. In the first year of
implementing student-centered instruction at District A, administrators required
teachers to lead one student-centered activity per course per semester. Three years
later, teachers now implement four to five activities into every lesson. In the
intervening semesters, administrators encouraged teachers to share their experiences
leading student-centered activities at staff meetings to both hold teachers
accountable to tactic implementation and to troubleshoot any challenges. At District
B, administrators use classroom observations to ensure that teachers implement
student-centered instructional tactics. If administrators identify teachers relying on
lecture-based instruction, they coach these teachers toward more student-centered
instruction.

4 eab.com


https://www.eab.com/

2) Transitioning to Student-Centered Instruction

Definition and Motivations

Student-Centered Instruction Offers a Promising, Albeit
Relatively Untested, Approach to High School Math

Contacts at all profiled districts report that student-centered instruction can transform
high school math classrooms. For example, contacts at District A report that students
feel more welcome and comfortable in student-centered math classrooms. Contacts at
District B highlight that student-centered math classrooms—which prioritize student
interests and reduce or eliminate the amount of one-size-fits all, procedural, and
lecture-based instruction—empower students to learn in the way that feels most
natural to them. The resulting instruction, which teachers can adjust to match the
interests and strengths of each student, facilitates personalized student learning.
Contacts at District C and District D report that—by developing students’
mathematical cognitive skills (e.g., critical thinking, problem solving)—student-
centered instruction in math enables more in-depth understanding of course

material.

What is Student-Centered Instruction?

Student-centered instructional practices—as defined in EAB’s 2019

literature review Student-Centered Math Instruction in High
Schools—shift the emphasis from teachers’ instruction to students’

development of knowledge. In student-centered math classes,
students reason mathematically, communicate their mathematical
thinking to other students, connect math concepts to their
experiences, and solve complex, real-world math problems rather
than solely memorizing procedures. In one study on student-
centered math classes, teachers spent only 4 percent of class time
in lectures—compared with 21 percent of class time in traditional
high school math classes.!

A relatively sparse body of empirical research evaluates the effectiveness of student-
centered math instruction in high schools as compared to more traditional,
procedural, and lecture-based (i.e., teacher-driven) methods.2 Profiled districts
implemented student-centered math instructional reforms on the basis of qualitative,
theoretical, and/or emergent research, such as anecdotes from consultants hired by
the district, the work of Stanford University professor and researcher Jo Boaler, and
the National Council for Teachers of Mathematics framework Principles to Actions.
This research, in concert with multiple distinct motivations across profiled districts,
emboldened administrators to move forward with student-centered instruction.

1) Kirk Walters et al., “An Up-Close Look at Student-Centered Math Teaching” (Nellie Mae Education Foundation, November 2014),
https://www.nmefoundation.org/resources/student-centered-learning/an-up-close-look-at-student-centered-math-teaching; Jo Boaler and

Megan Staples, “Creating Mathematical Futures through an Equitable Teaching Approach: The Case of Railside School,” Teachers College
Record 110, no. 3 (2008): 608-45, https://eric.ed.gov/?id=E]822226.
2) Walters et al., “An Up-Close Look at Student-Centered Math Teaching.”

©2020 by EAB. All Rights Reserved.
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At District C and
District D teachers
use student-
centered instruction
in math courses
only. At the

remaining profiled
districts,
administrators
encourage student-
centered instruction
in all disciplines.

©2020 by EAB. All Rights Reserved.

Motivations for Student-Centered Instruction in High School Math

Classrooms at Profiled Districts

Response to Other Initiatives

Revised Assessments

At District C, the math department chair
and coaches evaluated existing
assessments. They found that most
teachers only assessed students’ ability
to memorize mathematical procedures.
Subsequently, these instructional leaders
required all teachers to revise their
assessments to check for students’
understanding of math concepts (for an
example of this process, see page 13).
Accordingly, teachers had to transition to
student-centered instruction to teach for
understanding, instead of procedural
proficiency. Otherwise, students could
not succeed on understanding-based
assessments.

Block Schedule Implementation

At District A, administrators decided to
increase the length of all instructional
periods from approximately 45 to 67
minutes. In response to this upcoming
change, administrators required teachers
to transition to student-centered
instruction, which more effectively
engages students during a longer class
period than does teacher lecturing. For
more information on optimizing
instruction for longer class periods, see
EAB's report Preparing Teachers for
Effective Block Schedule
Implementation.

Intervention for Student Success

Grant-Supported Efforts

District B and District D enroll a high proportion of English Language Learners (ELLs) and
students from low socio-economic backgrounds. Contacts report these student
populations often demonstrate lower graduation rates and academic achievement. These
districts received large grants (i.e., over a million dollars) from the Nellie Mae
Education Foundation to implement student-centered learning with the goal of
mitigating barriers to student success and improving learning for all students.

eab.com
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Instructional Models

In flipped
classrooms,
teachers use digital
resources to
introduce
instructional
content, usually
outside of class.
Students use class
time to work
through problems
and activities
traditionally
assigned as
homework.3

Require Teachers to Align Instruction with Specific
Student-Centered Frameworks or Approaches

Though all profiled districts use student-centered instruction in high school math

classes, districts vary in their choice of instructional model (i.e., overall approach to
student-centered instruction). Administrators at profiled districts offer guiding
principles, trainings, and/or curricula that dictate teachers’ approaches to student-
centered instruction and thus determine student-centered instructional models.

Instructional Models at Profiled Districts

Range of Teaching Practices
District C

Guiding Mandate

Administrators require all teachers to
adjust their assessments and instruction
to teach for understanding of concepts
rather than teaching how to memorize
and apply procedures.

Description of Instruction

* Though administrators train teachers
on student-centered instructional
tactics, teachers implement those
tactics to varying degrees.

Personalized Learning

District B

Guiding Trainings

Administrators required and funded all
teachers’ attendance at Research for
Better Teaching courses on flipped
classroom pedagogy and on encouraging
students to talk through, develop, and
demonstrate higher-level thinking. By
attending these trainings, teachers learn
to allow students’ interests and learning
preferences guide instruction.

Description of Instruction

* In one classroom at District B, the
teacher shows videos demonstrating a

and then provides support as needed
while students work through course
material on their own, using the
methods they most prefer.

* In another classroom, a teacher uses a
popular television series to
demonstrate ELA concepts and
standards after students expressed
interest in the series.*

math concept at the beginning of class,

Short Lectures + Activities
District A

Guiding Principles

Citing research on the human brain and
adolescents’ attention spans,
administrators require teachers to limit
direct instruction to seven minutes at a
time.

Description of Instruction

* Even during seven-minute lectures,
student discussion and participation
often comprises half of the lecture
time.

* During the rest of the class, teachers
integrate four to five student-centered
activities.

Math Labs + Collaboration
District D

Guiding Curriculum

Administrators created a curriculum,
based on the student-centered IMP

Curriculum with supplemental activities.

The curriculum is entirely digital, hosted
on the school’s Learning Management
System (LMS).

Description of Instruction

* In lieu of a traditional math class,
students attend a daily “math lab,”
where they progress through four,
self-paced math units per year—each
composed of 20 activities.

* Twice a week, teachers host
collaborative workshops where
students solve math problems that
require analytical reasoning (e.g.,
mathematical riddles). These
workshops help students develop
mathematical critical thinking skills.

3) “The Definition of The Flipped Classroom,” accessed January 23, 2020, https://www.teachthought.com/learning/the-definition-of-the-

flipped-classroom/.

4) Article profiling District B, 2018.

©2020 by EAB. All Rights Reserved.
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Student-Centered Math Instruction Uses Discovery to
Prepare Students for Standardized Tests and Beyond

Contacts at all profiled districts report that student-centered instructional tactics
encourage students to discover mathematical concepts independently. Through this
process of self-discovery, students ultimately develop a deeper level of understanding
of course content. In addition, contacts at District C and District D stress that learning
through discovery allows students to develop overarching math critical thinking skills
(e.g., problem solving, flexible thinking), which transfer to all units and levels of
math.

Example Student-Centered Math Activity that Guides Discovery at
District D

Step One: Prompt

Students read a brief
narrative (i.e., 3-4
sentences) describing
an applied math
problem. Often the
prompt includes a
diagram.

Step Two: Response

Students document their
initial understanding of
the applied math
problem (i.e., respond
to the question “what do
you notice?”).

Step Three: Reflection

Students answer
questions (e.g., “what is
the same and what is
different?” “how do you
know?") that require
them to think more
deeply and use their
knowledge of previous
problems from the
lesson or unit.

v

Step Six: Adjustment

At the end of the
activity, students
consider whether to
adjust their conjecture
based on insights they
gleaned from the novel
problem.

Step Five: Application
Students solve a new
math problem that
incorporates the
concepts from the
previous problem,
applied to a new
situation.

Step Four: Conjecture

Students use their
completed work and
prior knowledge to
summarize their
understanding of the
key math concepts
illuminated in the

applied math problem.

By deepening student understanding of math concepts and improving their math
critical thinking skills, contacts at District C and District D report that student-
centered instruction naturally prepares students for college readiness tests such as
the SAT and advanced placement (AP) exams (e.g., AP statistics). For example,
contacts at District C explain that traditional math instruction focuses on students’
memorization of procedures. On AP exams, students cannot rely on procedures
alone—they must flexibly apply math concepts in a variety of situations. This type of
mathematical reasoning and problem-solving aligns with the type of work that
students practice in student-centered math classrooms.

Overall, administrators at profiled districts do not use additional practices—beyond
the student-centered instructional tactics that teachers implement—to specifically
prepare students for standardized tests, including state standardized tests. Contacts
at District A note that administrators plan to encourage teachers to closely integrate
state standards into their lessons to ensure that student-centered instruction
prepares students for state standardized tests—at this time, however, administrators
have not yet begun this process.
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Incorporate Instructional Tactics that Develop Critical
Thinking and Growth Mindsets

Contacts at all profiled districts agree that student-centered instruction encompasses
a wide array of instructional tactics.® Specifically, contacts at District B, District C, and
District D listed examples of tactics that teachers at these districts use in student-
centered, high school math classrooms. All of these tactics encourage students to
think deeply about underlying math concepts, guide students to learn from failed
attempts as they work to find the solution, and prevent teacher-led lecturing from
dominating the class period.

Example Student-Centered Math Instructional Tactics

Tactic L pescription | pistrict__

Flipped classrooms

Low-floor, high-
ceiling tasks

Collaboration
between students
represents a core
characteristic of
student-centered
instructional tactics
at all profiled

districts. At District
C, for example,
students work
through problems
together on
classroom
whiteboards.

Problem-based
learning

Project-based
learning

* Instead of practice problems, students watch

* Teachers design math activities (e.g., word

a video explaining math concepts for Blinddias|:

homework.

Instead of a lecture, during class students
work through problems and engage in whole-
class or small-group discussions.®

puzzles that require analytical reasoning) that Dlisdlias (2

all students can understand, but more
advanced students can extend to more
challenging levels. These tasks help facilitate
collaboration in heterogenous math
classrooms. For an example task, review
pages 9-12 of this resource.

These tasks may not have one right answer—
students successfully complete the tasks by
demonstrating proficient mathematical skills.

Students work in groups to investigate a
complex math problem, implement solutions,
and evaluate their work to generate new
strategies until they solve the problem.
Teachers encourage students to show their
thinking, monitor the groups, and ask guiding
questions.”

For example, teachers use the Open Middle
curriculum to assign math questions with a
single answer that students can reach in
multiple ways (i.e., multiple permutations of
the same solution).

District C

Students work in groups to apply math skills
and concepts in a real-world context (e.g.,
personal finance). Unlike most problem-based
assignments, the outcome of the project is
usually a real product or a presentation.
Students may work on these projects across
multiple days, weeks, or months.

District B

For example, in the Ultimate Design
Challenge, high school math students use
engineering and geometry to redesign a
product’s packaging to increase its
sustainability.

5) “Student-Centered Learning Definition,” The Glossary of Education Reform, May 15, 2013, https://www.edglossary.org/student-centered-

learning/.

6) Stacey Roshan, "My Math Classroom, Flipped: Saving Time and Empowering Learners,” Medium, September 27, 2018,
https://medium.com/inspired-ideas-prek-12/my-math-classroom-flipped-saving-time-and-empowering-learners-c76e29e0af8.

7) “Student-Centered Math Instruction in High Schools,” EAB, 2019.

©2020 by EAB. All Rights Reserved.
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Outcomes

8) Article profiling District B, 2014.

Expect Effective Student-Centered Instruction to Improve
School Climate

Contacts at District A, District B, and District C report that student-centered
instruction has demonstrably improved student engagement and school climate. For
example, at District B, administrators introduced student-centered instruction in
response to the disengagement (i.e., boredom) that students often feel in lecture-
based schools and classrooms. By personalizing student learning through student-
centered instruction (i.e., allowing student voice to influence the topics they study,
the speed at which they progress through material, and types of procedures they use
to solve problems) contacts report anecdotally that students now engage more with
their teachers and with the course content. Contacts also report that student-
centered instruction had a transformational impact on their school climate and culture
overall, particularly for low-income and English language learners. At District B, a 95
percent attendance rate suggests that students now feel excited to attend school.8

Indicators of Improved Student Engagement and School Climate at
Profiled Districts

Increased Activity in Class

At District C, students spend less time behind their
desks listening to the teacher and more time engaged
in active learning: solving puzzles, talking to other
students about math, and drawing solutions on
whiteboards. Research from the University of
Washington Center for Teaching links active learning
with improved student engagement.”

Improved Student Behavior

At District A, contacts report that student discipline
. > rates—measured through the number of office referrals
ﬂ for misbehavior—have dropped significantly since
implementation of student-centered instruction.

Higher Scores on Teacher Observations

At District A, when principals conduct teacher
observations, they observe and measure student
engagement as one component of teacher
performance. After implementation of student-centered
instruction, principals reported increased scores in this
dimension of teacher performance.

9) “Engaging Students in Learning,” Center for Teaching and Learning, accessed January 22, 2020,
https://www.washington.edu/teaching/topics/engaging-students-in-learning/.

©2020 by EAB. All Rights Reserved.
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Statistics reflect
National Center for
Education Statistics
(NCES) data with
one exception:
NCES reports 32
percent of students
require English
language services at
District D, but
contacts report that
the district provides
40 percent of
students with
English language
services.

Student-Centered Instruction May Improve Student
Learning, Particularly for Disadvantaged Students

At District B and District D, where administrators implemented student-centered
instruction five or more years ago, contacts report positive student achievement
outcomes. Notably, both districts serve a student population that differs from other
profiled districts in two ways: a higher proportion of ELLs and families living below the
federal poverty line. Therefore, contacts’ observations of improved student
performance align with research literature that suggests student-centered math
instruction can close achievement gaps between these students and their more
privileged peers.1°

Demographics of Profiled Districts!?!

Percent of Families in
Poverty

Percent of ELLs in the
Student Population

District

District A

District B

District C

District D

Contacts at District B and District D report multiple measures that demonstrate
student-centered instruction’s positive impact on student achievement.

Indicators of Improved Student Achievement at Profiled Districts

Increase in Graduation Rate

At District B, contacts report that
the high school graduation rate
increased from 70-75 percent
before implementing student-
centered instruction to 95 percent
or higher after implementation.

Increase in Percentage of
Students Proficient in Content

Il’

At District D, before implementing
student-centered instruction only 50
percent of students achieved proficiency
in high school math courses (i.e., 30
percent of students failed the courses
and 20 percent of students received a
passing grade below a C-). Now,
contacts report 80 percent of students
achieve proficiency in one year’s worth
of math content each year. Contacts at
District B also report that student-
centered instruction improved math
proficiency.

Profiled Districts Do Not Rely on State Standardized Test
Scores to Accurately Capture the Outcome of Student-
Centered Initiatives

State standardized test scores suggest mixed results of student-centered initiatives in
regard to student achievement. However, contacts at District A, District B, and

10)Boaler and Staples, “Creating Mathematical Futures through an Equitable Teaching Approach.”
11)“Education Demographics and Geographic Estimates,” National Center for Education Statistics, accessed January 21, 2020,
https://nces.ed.gov/programs/edge/; EAB interviews and analysis
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In District C’s
state, contacts
report that students

do not take state
standardized tests.

District D cite inconsistencies in state assessments from year to year and changes to
student body composition as factors that impede the utility of state standardized test
scores as tools to measure the effectiveness of student-centered instruction. For
example, during the course of student-centered instruction implementation at District
D, the state shifted from testing students in eleventh grade to testing them in ninth
grade. At the time of the test students have completed less than one year of the high
school’s student-centered math curriculum. Contacts explain that this shift prevents
state standardized test scores—which show less than or equal to 10 percent of
students achieving proficiency in math—from accurately reflecting the impact of the
initiative.12 State officials also changed the standardized tests during student-
centered instruction implementation at District A, which contacts report prevents
them from using state standardized tests to compare student performance before and
after implementation.

At District B, the percentage of students achieving proficient or advanced math scores
on the state standardized test improved from 66 percent to 81 percent two years
after implementation of student-centered learning. In more recent years, however, an
increase in the number of ELLs to the district and the adoption of the Common Core
appear to have impacted student performance, which dipped in 2014. Between 2014
and 2017, the percentage of students achieving proficient or advanced math scores
on the MCAS remained at or between 71 and 78 percent each year.!3

Instead of state standardized test scores, administrators at profiled districts focus
more on assessments of student learning and engagement in individual classrooms to
evaluate the impact of student-centered instruction (see pages 20-21).

Concurrent Reforms at Profiled Districts May Have
Contributed to Positive Outcomes of Student-Centered
Instruction

At District B, student-centered instruction represents a school-wide priority
that impacts areas beyond math classrooms. For example, administrators
also adopted a schedule with longer instructional blocks and added
designated teacher collaboration time to the schedule. At District D, when
implementing math labs, administrators structured the curricula so that
students could only progress to the next activity when they demonstrated
proficiency on their current activity. These additional practices—related to
student-centered instruction but not necessarily components of all student-
centered reforms—may partially account for the improved student
achievement at these districts.

12)"District D Profile,” Public School Review, accessed January 27, 2020.
13)Article profiling District B, 2014; Article profiling District B, 2018; “State Exam Annual Comparisons -District B,” District B Department of

Education, accessed January 28, 2020.

©2020 by EAB. All Rights Reserved.
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3) Implementation

Pedagogy Reform and Adoption

©2020 by EAB. All Rights Reserved.

Most Profiled Districts Incorporate Student-Centered
Instructional Tactics into Traditional Curricula

At District A, District B, and District C, teachers select student-centered instructional
tactics to implement in their lessons. During these lessons, teachers still cover the
same concepts, standards, and topics that they would have taught in traditional,
lecture-based lessons. In other words, administrators did not adjust the school’s
curriculum, but rather focused on adjusting the techniques through which teachers
deliver that curriculum.

In contrast, at District D, math teachers who led instructional reform efforts
developed a student-centered math curriculum comprising four units each year, with
20 student-centered activities per unit. These teachers used materials from the
Interactive Mathematics Program curriculum and Open Up curriculum to create
these units.

Re-Write Assessments Without Procedural Questions to
Hold Teachers Accountable to Student-Centered
Instruction

To ensure that teachers implemented student-centered instruction at District C,
administrators required teachers to re-write their assessments. Under the revised
framework, all assessments at District C ask students to think flexibly and apply math
concepts. To effectively develop students’ depth of understanding so that students
can succeed on these revised assessments, contacts report that teachers cannot rely
on the traditional, procedural math instruction inherent to lecture-based math
classes. Instead, teachers must use student-centered instruction. Therefore, contacts
report that revising the assessments circumvents teacher resistance to instructional
reforms and ensures that they teach in a student-centered manner.

During a half-day, school-wide, professional development day at District C’s high
school, the math instructional coach taught teachers how to change each “procedural
word” in their assessments (e.g., solve) to an “understanding word” (e.g., describe).

Example Wording Change of an Assessment Question at District C

Original } Revised

“Solve the equation” “Describe what would happen to
this equation’s solution if the
parameters changed by...”

During a monthly, hour-long department meeting, the instructional coach meets with
all teachers who have upcoming summative assessments. These teachers bring a
draft of their assessments, revised to the best of their ability. The instructional coach
then evaluates each assessment and suggests ways to further improve them. This
review process ensures that teachers properly implement lessons from initial
professional development sessions. Contacts note that this process is iterative—in

13 eab.com


https://www.eab.com/
http://activatelearning.com/interactive-mathematics-program-imp/
https://openupresources.org/math-curriculum/

subsequent years after implementation of the new assessments, the instructional
coach continues to meet with teachers to improve their assessments each year.

Facilitate Gradual Adoption of Student-Centered Practices
to Guide Instruction Away from Traditional Approaches

Administrators at profiled districts took different approaches to achieving the level of
student-centered instruction currently occurring in their high schools’ math
classrooms. At District D, for example, administrators eliminated traditional
instruction entirely and instantaneously through creating math labs. However,
contacts report that this immediate switch created numerous issues (e.g., students
had not yet learned to effectively pace themselves, teachers reported dissatisfaction
with increased workload) that administrators then needed to address over the course
of multiple school years.

Instead, administrators should consider asking teachers to gradually incorporate more
student-centered practices into their instruction. At District A, administrators first
spent a year introducing the concepts of student-centered instruction during staff
trainings. In the following year, administrators mandated that all teachers implement
one student-centered tactic or activity per course per quarter (i.e., a teacher leading
two sections of Geometry would implement two activities each quarter—these
activities can range from a short activity during one class to an activity that spans
multiple class periods, depending on the teacher’s preference, course content, and
level of comfort with student-centered instruction). Concurrently, administrators
hosted professional development sessions during which teachers shared their
experiences implementing these activities and thus learned a variety of instructional
tactics. Contacts note that the mandate to use one tactic per quarter in each course
held teachers accountable to using student-centered instructional tactics within their
classrooms, and the ongoing professional development improved teachers’ confidence
with tactic implementation.

In the following years, contacts suggest increased teacher confidence translated to an
increase in frequency of student-centered activities. Now, the high school uses
extended blocks for instructional periods. To engage students throughout the whole
instructional periods, administrators mandate that teachers lecture for no more than
seven minutes at a time. Teachers use the remaining time to lead four to five
student-centered activities during each class period.

With Gradual Adoption, Expect Some Traditional
Instructional Practices to Persist for Multiple Years

The extent to which high school math teachers continue to incorporate traditional
math instruction (e.g., use lectures to demonstrate a theorem) into their classrooms
varies across profiled districts.
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Progress Toward Entirely Student-Centered Instruction at Profiled

Districts

District

District C

Years since
implementation: 3

District A

Years since
implementation: 7

District B

Years since
implementation: 10

District D

Years since
implementation: 7

Extent of Reformed Instruction

Somewhat Student-Centered

Teachers vary in the extent to which they have adopted
student-centered instruction. For example, some teachers no
longer assign homework (a central component of traditional
math classes), whereas other teachers still devote time at the
beginning and end of class to checking and working on
homework.

Mostly Student-Centered

Teachers sometimes lecture to demonstrate math concepts.
When they do, they limit all lectures to seven minutes and
incorporate four to five student-centered activities per lesson
to reinforce concepts from the lecture.

Almost Entirely Student-Centered

Administrators trained all math teachers on ways to
personalize student learning (e.g., flipped classroom
pedagogy) to facilitate universal implementation of student-
centered instruction. In some cases, administrators identify
individual teachers still using traditional, lecture-based
instruction. In these instances, administrators subsequently
coach the teachers to more fully implement student-centered
instruction.

Entirely Student-Centered

Administrators developed an entirely student-centered
curriculum and curriculum delivery method (i.e., student-

directed math labs with twice-weekly collaborative lessons).

Teacher Engagement

©2020 by EAB. All Rights Reserved.

Engage Teachers in Self-Reflection Activities to
Demonstrate the Limitations of Traditional Instruction

Administrators at District A, District B, and District D encourage teachers to reflect on
students’ experience of traditional math instruction to promote teachers’ willingness
to engage with student-centered instructional reforms. For example, at District B,
administrators encouraged teachers to consider whether lecture-based instruction is
compatible with students’ real-world experiences in the 21st century. To accomplish
this goal, administrators led reflection-based conversations with teachers on an
informal basis (e.g., at staff meetings, in the hallways) in the first one to two years of
student-centered implementation.

During these conversations, administrators at District B emphasize that 21st century
workplaces require critical thinking, creativity, collaboration, and communication.
Then, administrators articulate the way that student-centered instruction effectively
prepares students for real-world success by explicitly developing these four skills.
After guiding teachers’ reflection on teaching and learning in the 21t century,
contacts report that teachers—even those initially resistant to the idea of instructional
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reforms—realized that traditional instruction does not align with 215t century student
success.

At District D, contacts cite an exercise from a summer course hosted by the
Teachers Development Group as highly effective for encouraging teacher self-

reflection on the limitations of traditional instruction. At District D, only teachers
leading the math instructional reforms attended this summer course—however,
contacts suggest that administrators should consider replicating this exercise for all
teachers to engage teachers initially resistant to the idea of instructional reforms.

Activity to Demonstrate the Limitations of Procedural Math

Show teachers that, as a student, you would prefer your teacher to allow you to

develop understanding—rather than encouraging you to memorize a procedure.

Step One Step Two

Give teachers a prompt such as Facilitators continuously interrupt
“prove the calculation for the area the teachers as they work through
of a triangle is half that of a the proof, asking them to answer
rectangle.” Ask teachers to solve the question differently or more
the problem. quickly.

Y

Impact

This exercise teaches humility, as teachers with advanced math knowledge
experience uncertainty and discomfort during a math lesson. Subsequently, they
realize that they prefer to learn in a student-centered environment, where they
are free to explore how to solve a problem in the way most preferential to them.

Develop Teacher Committees to Promote Teachers’
Ownership Over Instructional Reforms

In addition to self-reflection, contacts at District B note that teachers’ personal
investment in reforms promotes their acceptance of student-centered instruction. At
District B, every teacher participates in one of a dozen student-centered learning
committees. Each committee researches a different tactic or topic related to student-
centered learning (e.g., competency-based education, flipped classroom pedagogy).
Often, committee teachers implement their tactic in their classrooms and
subsequently conduct an experiment on the impact of the tactic. The committees
meet on a monthly basis to discuss their research and adjust tested tactics as
necessary.

At five staff meetings throughout the year, committee teachers share their findings
with all teachers at the school. These presentations provide an opportunity for
committee teachers to serve as instructional leaders, which helps teachers feel
ownership and pride over the work they completed as a member of their committee.
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Training
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To incent initial teacher participation in student-centered committees, administrators
at District B offered a 500-dollar stipend at the beginning of the year and a 300-dollar
stipend at the end of the year. In subsequent years, administrators found that it was
no longer necessary to provide monetary participation incentives. Instead, teachers
now participate in the committees voluntarily because they view them as an essential
feature of their instructional role.

Focus Teacher Trainings on Multiple Student-Centered
Instructional Tactics

To train teachers at District A and District C on student-centered instruction,
administrators prioritize introducing teachers to a variety of student-centered
instructional tactics that teachers can subsequently implement in their classrooms.
Contacts at District A describe a teacher’s repertoire of instructional tactics as a
toolbox—contacts explain that professional development around student-centered
instruction fills teachers’ toolboxes with student-centered tools. If teachers master a
variety of student-centered tactics, they can better select tactics best suited for their
course content and for their students. Administrators at these districts source specific
tactics from a variety of resources. For more detailed information on the tactics at the

center of these trainings at profiled districts, see page 9.

Resources to Train Teachers at Profiled Districts

=)

Human Resources

District A
Description

Administrators asked teachers
who already used student-
centered instructional tactics in
their classrooms to present on
these tactics to their peers.

Modality

Administrators devoted all
professional development time
(i.e., Professional Learning
Community (PLC) time, all staff
meetings, each district-wide
professional development day) to
exposing teachers to a variety of
student-centered instructional
tactics.

17
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Digital, Print, and Social Media

District C

Description

The math instructional coach reviews
accounts on Twitter,
webconferences, podcasts, and
books to identify new student-centered
instructional tactics.

Modality

The instructional coach works with
teachers during monthly staff
meetings and in response to requests
for assistance. In addition, the
instructional coach shares many of the
digital sources (e.g., podcasts) with

teachers for them to access individually.

eab.com
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Ongoing Supports
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Media Sources for Instructional Tactics

Contacts at District C cite the following as key resources for training
teachers on student-centered instruction:

Twitter Webconference

* #Mtbos * Global Math Department —

. @robertkaplinsky Assessing for Understanding
* @ddmeyer Podcast

* @MakeMathMoments

* Make Math Moments
Book

* Visible Learning for
Mathematics

All profiled districts work with external teaching and learning organizations and/or
instructional consultants to help train teachers on student-centered instruction. For
example, facilitators from the Teacher’s Development Group visit District D three
times each year to host two-day workshops. During these workshops, the facilitators
show anecdotal evidence from other school districts of the positive impacts of
student-centered instruction. Contacts report that this anecdotal evidence from
instructional experts (i.e., facilitators) helps to convince teachers of the effectiveness
of student-centered instruction.

At District B, administrators used a grant from the Nellie Mae Education Foundation to
fund all teachers’ completion of courses on student-centered pedagogy from the
organization Research for Better Teaching. Teachers received a stipend to take the
course, which they can count toward required professional learning credit.

Survey Teachers After Trainings to Encourage Self-Reflection
and Assess Training Effectiveness

After each training session at District A, administrators distribute a survey
that asked teachers:

¢ How do you feel about student-centered learning?

e Do you think you could implement today’s tactic in your classrooms?
e  What other resources would you need?
¢ Do you think this tactic is effective?

At District A, District C and District D, an instructional coach helps teachers effectively
implement the tactics shared during teacher trainings. At District C, the instructional
coach facilitated a book study on the text Visible Learning for Mathematics.
Contacts explain that this text helps teachers optimize their student-centered
instruction (i.e., once teachers commit to using student-centered instructional tactics,
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At District B
administrators also
encourage peer
observations to help

teachers observe a
variety of student-
centered
instructional tactics.

the book guides teachers to the next level of implementation, in which they use
specific instructional tactics for specific purposes).With advice from the book, for
example, teachers can decide to pick one type of activity to use at the beginning of
class to inspire students’ curiosity, and another type of activity to use at the end of
class to summarize the day’s instruction.

At District A, in addition to instructional coaches at each school site, an external
consultant currently coaches teachers from one course each year. For example, last
year the consultant worked with Algebra I teachers to reform the entire course (i.e.,
all lesson plans and assessments) in accordance with student-centered teaching. This
year, the consultant is working with the Algebra II teachers to do the same with their
course’s curriculum.

Use Classroom Observations to Hold Teachers
Accountable for Instructional Improvement

Observations from principals, math department leaders, and peers contribute to the
ongoing supports available to teachers at District A, District B, and District C. At
District A, a math department leader conducts observations using the Marzano
teacher evaluation framework, which encourages teachers to use specific, evidence-
based practices that drive student learning, engagement, and achievement.4
Contacts at District A report that the practices integrated into the framework
constitute student-centered instructional practices. Thus, the framework allows the
department leader to provide teachers with actionable feedback related to their
student-centered instruction.

At District B, administrators developed an observation process that holds teachers
accountable to implementing student-centered instruction. Administrators created a
digital teacher evaluation platform. At the beginning of the year, each teacher
conducts a self-assessment and uploads a report to the platform that details their
strengths and areas for growth in four areas, one of which is student-centered
instruction. Then, after conducting observations, school administrators (e.g.,
principals or assistant principals) use these self-assessments to guide their feedback,
which they also upload to the platform. If administrators’ feedback notes that a
teacher’s instruction relies too heavily on lecturing, administrators meet with the
teacher to provide instructional coaching targeted specifically at student-centered
activities.

The frequency of evaluations at District B varies based on teacher tenure.
Administrators evaluate teachers with under four years of teaching experience every
year. Administrators evaluate teachers with more than four years of teaching once
every two years.

14)"Principles of Teaching Excellence Resource Guide,” EAB, 2019. https://attachment.eab.com/wp-content/uploads/2019/08/Principles-of-

Teaching-Resource-Guide.pdf.
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Consider Investing in Classroom Technologies to Support
Student-Centered Instruction

Administrators at District A and District B purchase technology to help
teachers implement student-centered instruction. For example,
administrators at District A purchased clickers for students to take quick,
in-class quizzes upon the request of a teacher. Contacts also report that
Albert.io, a digital learning platform, supports student-centered learning
at their district. The platform provides modules and practice questions for
teachers and students to use to personalize student learning. At District B,
where administrators implemented student-centered learning in all high
school courses, the district provided each student with a Chromebook
through a 1:1 initiative to facilitate blended learning (i.e., learning through
both in-person instruction and digital media).

Assessing Implementation

©2020 by EAB. All Rights Reserved.

Before Evaluating Reforms’ Overall Impact, Assess
Learning in Individual Student-Centered Lessons for
Continuous Improvement of Instruction

At District A and District C, where administrators initiated student-centered

instructional reforms two to three years ago, administrators have not yet evaluated

the overall impact of student-centered instruction on student achievement (e.g.,
standardized test scores, grade point average). In part, contacts cite the lack of
useful standardized tests (see page 12).

At District A, however, administrators do track student learning on a lesson-by-lesson

basis (i.e., student performance on formative and summative assessments) to

identify areas for growth and to continuously optimize instruction throughout student-

centered learning implementation.
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Student Learning Assessments at District A

Student-
Centered Activity

Teaches
Standard

Target Standard:
Students understand
that the reflective
symmetry of an
isosceles triangle
ensures that its base
angles are congruent.
Activity: In groups,
students follow the
directions “how many
ways can you
determine the
location of the line of
reflection for
isosceles triangle XYZ
that maps Point X to
Point Z?” Student
approaches may
include using a
compass to find the
perpendicular
bisector or angle
bisector, using a ruler
to find half the length
of the base to place
the midpoint, etc.®

Formative
Assessment
Verifies Learning

At the end of class or
at the beginning of
the next class,
students take a short
quiz on reflective
symmetry and
congruent angles.

Function for
Teachers

Teachers ensure that
students learned from
the activity in the
short-term.

\ A

Summative
Assessment

Checks for
Retained
Understanding

At the end of the
unit, teachers include
a question from the
quiz as one of the
questions on the
exam.

Function for
Teachers

Teachers evaluate
whether students
remembered the
content in the long-
term.

Use Student Learning Data to
Optimize Instruction

During staff meetings, teacher share the
results from these formative and summative

assessments. If results indicate that the

student-centered activity did not adequately
teach the concept, teachers work together to
revise the activity.

Moreover, contacts at District A report that assessing the overall impact of student-
centered instructional tactics on student learning will be the next step of the
implementation process. As of now, however, contacts report that continuous

improvement remains the key focus of their implementation efforts—contacts plan to

optimize student-centered instruction prior to evaluating its impact.

Supplement Assessment Data with Qualitative Feedback to
Gauge Impact of Instructional Reforms

At District D, the teachers leading student-centered math instructional
reforms conduct regular check-ins with students to learn about their
perspectives on the new curriculum and approach. The leaders adjust
instruction in response to this feedback. For example, in the first year after
implementing math labs, students reported feeling isolated during math
class. In response, the leaders implemented two whole-class collaborative

work sessions each week.

15)Prashant Saha, “Line of Reflections on Isosceles Triangles,” Open Middle® (blog), accessed January 27, 2020,
https://www.openmiddle.com/line-of-reflections-on-isosceles-triangles/.
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5) Research Methodology

Project Challenge

Project Sources

©2020 by EAB. All Rights Reserved.

Leadership at a member district approached the Forum with the following questions:

What professional development opportunities do contact districts provide for math
teachers to train them in reformed math instructional tactics?

What resources do contact districts use to design teacher trainings on reformed
math instructional tactics?

On what specific instructional tactics do administrators focus professional
development for math teachers at contact districts?

What ongoing supports do contact districts provide for math teachers to
encourage them to use reformed math instructional tactics?

To what extent do high school math teachers at contact districts continue to
incorporate traditional math instructional tactics?

How do contact districts hold teachers accountable to using reformed math
instructional tactics within their classrooms?

How do contact districts engage teachers who are initially resistant to reformed
math instructional tactics?

How do contact districts ensure that reformed math instructional tactics
adequately prepare students for standardized tests?

How do contact districts assess the impact of reformed math instructional tactics,
such as student-centered math instruction?

What outcomes of reformed math instructional tactics have contact districts
noticed?

The Forum consulted the following sources for this report:

EAB internal and online research libraries (www.eab.com)
National Center for Education Statistics (https://nces.ed.gov/)
Albert. “Albert.” Accessed January 16, 2020. https://www.albert.io/.

Article profiling District B. 2014.
Article profiling District B. 2018.
Article profiling District B. 2018.

Assessing for Understanding. Global Math Department. Accessed January 27,
2020. https://www.bigmarker.com/GlobalMathDept/Assessing-for-Understanding.

Boaler, Jo and Megan Staples. “"Creating Mathematical Futures through an
Equitable Teaching Approach: The Case of Railside School.” Teachers College
Record 110, no. 3 (2008): 608-45.

Center for Teaching and Learning. “"Engaging Students in Learning.” Accessed
January 22, 2020. https://www.washington.edu/teaching/topics/engaging-
students-in-learning/.

District B State Department of Education. “[State Exam] Annual Comparisons -
District B.” Accessed January 28, 2020.
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Hattie, John, Douglas Fisher, Nancy Frey, Linda M. Gojak, Sara Delano Moore,
and William Mellman. Visible Learning for Mathematics, Grades K-12: What Works
Best to Optimize Student Learning. 1 edition. Thousand Oaks, California: Corwin,
2016.

Illustrative Mathematics. “Illustrative Mathematics.” Accessed January 16, 2020.
https://www.illustrativemathematics.org/.

Activate Learning. “Interactive Mathematics Program® (IMP).” Accessed January
15, 2020. http://activatelearning.com/interactive-mathematics-program-imp/.

Kaplinsky, Robert (@robertkaplinsky). Twitter, accessed January 28, 2020.
https://twitter.com/robertkaplinsky.

Make Math Moments That Matter (@MakeMathMoments). Twitter, accessed
January 28, 2020. https://twitter.com/MakeMathMoments.

Open Up Resources. "Math Curriculum.” Accessed January 15, 2020.
https://openupresources.org/math-curriculum/.

Meyer, Dan (@ddmeyer). Twitter, Accessed January 28, 2020.
https://twitter.com/ddmeyer.

MTBoS (#mtbos). Twitter, Accessed January 28, 2020.
https://twitter.com/search?q=%23mtbos&src=typed query.

Muschla, Judith and Gary Robert Muschla. Hands-On Math Projects With Real-Life
Applications: Grades 6-12. 2nd ed., 2011. https://www.wiley.com/en-
us/Hands+0On+Math+Projects+With+Real+Life+Applications%3A+Grades+6+12
%?2C+2nd+Edition-p-9781118040942.

Perace, Kyle and Jon Orr. “"Making Math Moments That Matter Podcast.” Accessed
January 27, 2020. https://makemathmoments.com/podcast/.

National Council of Teachers of Mathematics. “Principles to Actions.” Accessed
January 22, 2020. https://www.nctm.org/PtA/.

The University of Texas at Austin Charles A. Dana Center. “Problems of the
Month.” Accessed January 16, 2020.
https://www.insidemathematics.org/problems-of-the-month.

Research for Better Teaching. "RBT Courses.” Accessed January 16, 2020.
https://www.rbteach.com/professional-development/rbt-courses.

Roshan, Stacey. "My Math Classroom, Flipped: Saving Time and Empowering
Learners.” Medium, September 27, 2018. https://medium.com/inspired-ideas-
prek-12/my-math-classroom-flipped-saving-time-and-empowering-learners-
c76e29e0af8.

Saha, Prashant. “Line of Reflections on Isosceles Triangles.” Open Middle®
(blog). Accessed January 27, 2020. https://www.openmiddle.com/line-of-
reflections-on-isosceles-triangles/.

The Glossary of Education Reform. “Student-Centered Learning Definition,” May
15, 2013. https://www.edglossary.org/student-centered-learning/.

“Teachers Development Group.” Accessed January 16, 2020.
https://www.teachersdg.org/.

“The Definition of The Flipped Classroom.” Accessed January 23, 2020.
https://www.teachthought.com/learning/the-definition-of-the-flipped-classroom/.

“The Nellie Mae Education Foundation.” Accessed January 14, 2020.
https://www.nmefoundation.org/.

“Twitter.” Accessed January 27, 2020. https://twitter.com/?lang=en.
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Research Parameters

The Forum interviewed administrators or teachers who oversee student-centered high
school math instruction initiatives at the following districts.

Approximate District
Location Enrollment

District A Mid-Atlantic 10,000
District B Northeast 7,500
District C Mid-Atlantic 6,000
District D Northeast 1,000
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