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From The Editor.....
High Expectations for
Teachers and Students
Ginny Eggen, Co-Editor, The Utah Special Educator
“It is imperative that we
revise expectations and instruction in math, in response to the
lack of a substantial increase in
student proficiency” (Glenna
Gallo, Utah State Director of
Special Education, page 6).
We are pleased to respond to
her directive by devoting this
mini-monograph issue of The
Utah Special Educator to a focus
on the Utah Common Core Standards for Mathematics
and effective math instruction.
Students respond well to high expectations and effective
instruction. This is a lesson I learned when I was co-teaching an eighth grade math class with my friend and colleague, Julie Mootz. I can remember being astounded to
see several of my resource students performing at a much
higher level than I would have predicted when they were
taught by a great teacher. Her love of math was contagious
and I often found myself wishing that I had more teachers
like her when I was a student. After working with Julie for
3 years, my knowledge and skills in teaching math
improved tremendously. I was more prepared to support
my students in meeting their learning challenges.
Much is being asked of special education teachers today.
Not only are we expected to be experts at specializing
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instruction; increasingly, we are required to have
expertise in content, including numeracy. In this issue
we highlight Salt Lake City School District (p. 12-21) for
addressing the need to improve both the content knowledge
and instructional skills of their teachers. Special educators
and general educators are working together with district
coaches to improve outcomes in mathematics for all
students. Their collaborative model shows that a common
focus and appropriate support can help students succeed
in a district with very diverse demographics.
Educators in Granite School District have also worked
hard to ensure that all students will achieve success in
mathematics. Thanks to Becky Unker for sharing the
Granite multi-tiered system of support and the elementary
scope and sequence (p. 22). John Woodward recommends
professional development opportunities that include demonstration and problem solving activities on p. 49. Articles
that share Zig Engelmann’s perspective (p. 40-45) will give
you much to think about as he passionately advocates for
direct instruction as the way to help all students excel.
We are also grateful to educators from the Utah State
Office of Education, Utah Personnel Development Center,
Washington County School District, Tooele School District,
Jordan School District and John Hancock Charter School
for contributing to this issue focusing on numeracy. I
encourage you to take time to read each article and to
keep this issue as a reference. n
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A Critical Focus:

Increasing Math
Proficiency for Students
with Disabilities
Glenna Gallo, Director of Special Education,
Utah State Office of Education
In 2010 as part of the Utah State Board of Education’s
Promises to Keep Initiative, the Board adopted new Utah
Common Core State Standards (CCSS). The purpose of
the Board’s adoption of the CCSS is to ensure all students,
including students with disabilities, are prepared for college
and post-secondary training prior to exiting Utah’s public
education system. This important and primary Board goal
aligns perfectly with the purpose of the Individuals with
Disabilities Act (IDEA), which drives the Individual
Education Program (IEP) for each eligible student with
disabilities. In reviewing the math CRT proficiency data for
students with disabilities in Utah from 2008-2011, it is
imperative that we revise expectations and instruction in
math, in response to the lack of a substantial increase
in student proficiency.
These new core standards demand new educational
expectations and behaviors for both students and educators.
Both general and special educators will need to implement
skills placing greater emphasis on embedding analysis,
critical thinking, and problem solving in all content areas.
Changes in mathematics content structure bring an
immediate need to increase educator content knowledge of
mathematical properties and understanding of mathematical
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processes, to ensure that students with disabilities have
the opportunity to access and progress in the general
curriculum. The Utah CCSS establish grade-specific
standards of what students need to learn, they do not
dictate how educators should teach, specific interventions,
or materials that should be used with students with disabilities. That decision remains the responsibility of schools,
educators, parents, and IEP teams; while maintaining and
considering the clear expectation that all students must have
the opportunity to learn and meet the same high standards
if they are to access the knowledge and skills necessary
in their post-school lives. This requires school staff and
parents, during IEP meetings, to consider the curriculum
standards and skill requirements of the student’s grade, and
using those requirements to develop IEPs that address the
student’s individual needs. Clearly defined performance
standards for all students will aid in closing achievement
gaps by ensuring that school personnel, students, and
families are working toward the same targeted goals.
Please watch for additional information and upcoming
professional development opportunities available to
Utah special education personnel on math instruction
and CCSS for students with disabilities. n
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NCTM Mathematical Processes and the CCSS
Mathematical Practices
NCTM

CCSS

Problem Solving

1. Make sense of problems and persevere in
solving them. 5. Use appropriate tools strategically.

Reasoning & Proof 2. Reason abstractly and quantitatively. 3. Critique
the reasoning of others. 8. Look for and express
regularly in repeated reasoning

Since Utah’s adoption of The Common Core State Standards (CCSS)
on August 8, 2010, educators have been working to understand what is
included in the standards and how to best integrate them into teaching
practices. This is clearly a “what” and “how” discussion that results in
two questions:
1) What do students need to know and do, mathematically?
2) What effective instructional approaches are effective in
teaching those skills?
This article will briefly address these questions and suggest
additional resources as special educators focus on providing effective
math instruction for students with disabilities.

1) What do students need to know and do, mathematically?
We can look to the Common Core State Standards for Math in
answering this question. The Mission Statement suggests that, “The
Common Core State Standards provide a consistent, clear understanding
of what students are expected to learn, so teachers and parents know
what they need to do to help them. The standards are designed to be
robust and relevant to the real world, reflecting the knowledge and
skills that our young people need for success in college and careers.”
This provides a nice overview – but let’s look a bit deeper at the
specifics of the CCSS for math.

Communication

3. Construct viable arguments.

Connections

6. Attend to precision. 7. Look for and make
use of structure.

Representations

4. Model with mathematics.

In the next tier are the content standards for mathematics. They are
grouped into mathematical concepts in each grade for grades K-8, with
progression from one grade to the next. In secondary math, the concepts
are grouped by concept. The content standards are arranged in domains,
clusters and standards.
These are defined as:
• Domains are larger groups of related standards.
• Standards from different domains may sometimes be closely related.
There are eleven domain categories for the elementary grades, with
no more than 5 of the 11 being included in each grade level. There
are 5 domain categories for high school, with modeling being
imbedded throughout the domains.
• Clusters summarize groups of related standards. Note that standards
from different clusters may sometimes be closely related, because
mathematics is a connected subject. Clusters may be from one grade
level or across multiple grade levels.
The table below illustrates structure of the Content Standards
Content Standards Structure
K-8
High School
I. Grade
I. Conceptual Category
II. Domain (11 total)
II. Domain (5)
III. Cluster
III. Cluster
IV. Standard
IV. Standard

The CCSS math standards have a two-tier approach that includes:
1. Conceptual or Process – Mathematical Practices
2. Content
In the first tier, there are 8 mathematical practices that are employed
throughout the math instruction. “The Standards for Mathematical
Practice describe varieties of expertise that mathematics educators at all
levels should seek to develop in their students” (Common Core State
Standards for Math, p. 6). As you can see from the table, these CCSS
practices are similar to the National Council for Teachers of
Mathematics (NCTM) mathematical processes.
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Standards define what students should understand and be able to do.
An example of a 3rd grade math standard is, “Use place value understanding and properties of operations to perform multi-digit arithmetic.”
A high school algebra example is,“Write expressions in equivalent forms
to solve problems."
For further information about the structure and vocabulary of
associated with the CCSS for math, visit:
http://www.youtube.com/watch?v=dkmkQ5T9JDM&feature=
related&safety_mode=true&persist_safety_mode=1&safe=active

Effective Math Instruction:

Focusing on the “What”and the
“How” for Students with Disabilities

Jeri Rigby, Program Specialist, Utah Personnel Development Center (UPDC)
For additional information on the Common Core state standards
including background on the design process, key features, and major
differences, visit:
http://www.youtube.com/watch?v=GlJ44te7jrw&feature=related
One of the key points of the math CCSS suggests that, “the standards
stress not only procedural skill but also conceptual understanding, to
make sure students are learning and absorbing the critical information
they need to succeed at higher levels." The standards are content rich,
focus on developing deep understanding of fewer concepts, reflect consistency, and support taking knowledge and applying it in new contexts.
When the CCSS were developed, however, there were some “intentional design limitations.” There are a number of items that the
Common Core Standards do NOT define. They include:
• How teachers should teach
• All that can or should be taught
• The nature of advanced work beyond the core
• The interventions needed for students well below grade level
• The full range of support for English language learners and students
with special needs
• Everything relates to being college and career ready
(Council for Chief State School Officers [CCSSO], National Governors
Association Center for Best Practices [NGA Center], June, 2010
Consequently, even though the CCSS for math focus on “what”
to teach, we need to consider other information when answering the
question of “how” to teach.

2) What effective instructional approaches are effective
in teaching those skills?
As we consider the second question, we realize there is a great body
of evidence around “what works” in terms of effective instructional practices for students with disabilities. Effective mathematics instruction was
the topic of the Evidence of Education publication (Volume III, Issue I,
2008) by National Dissemination Center for Children with Disabilities
(NICHCY). The authors considered the findings from five meta-analyses
on effective math instruction for students with disabilities as well as the
information from National Mathematics Advisory Panel Report (2008).
According to these studies, four methods of instruction show “the
most promise.” Each of the four strategies is listed below, in addition to
several website links that provide additional information and resources.
To gain a better understanding of these four strategies, it is highly recom-

mended that the full Evidence of Education focused on effective math
instruction be reviewed in its entirety (see URL listed immediately
below).
Effective Mathematics Instruction
http://nichcy.org/wp-content/uploads/docs/eemath.pdf
The strategies outlined in Evidence of Education publication include:

1) Systematic and explicit instruction, a detailed instructional approach
in which teachers guide students through a defined instructional
sequence. Within systematic and explicit instruction students learn to
regularly apply strategies that effective learners use as a fundamental
part of mastering concepts.
http://www.k8accesscenter.org/training_resources/DirectExplicitInstr
uction_Mathematics.asp
2) Self-instruction, through which students learn to manage their own
learning with specific prompting or solution-oriented questions.
http://www.k8accesscenter.org/training_resources/mathprimaryproblemsolving.asp
3) Peer tutoring, an approach that involves pairing students together to
learn or practice an academic task.
http://www.k8accesscenter.org/training_resources/documents/PeerTu
toringFinal.pdf
4) Visual representation, which uses manipulatives, pictures, number
lines, and graphs of functions and relationships to teach mathematical
concepts.
http://www.k8accesscenter.org/training_resources/CRA_Instructiona
l_Approach.asp
Clearly these are not the only strategies that should be considered,
but these are an excellent place to begin and can result in tremendous
outcomes for students if teachers can demonstrate mastery in the use
of these strategies.
As educators engage in the important work of providing effective
math instruction, it is crucial to gain a clear understanding of the
standards and employ the most effective instructional strategies. We
know what to do...how to do it...and that it must be done. The great
news is that it CAN be done with these standards and strategies
that really “add up.”

“What”and the “How”
An electronic copy of this article can be found here:
http://essentialeducator.org/?p=12373 n
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RtI in Math

for Elementary and Middle Schools
IES PRACTICE GUIDE — WHAT WORKS CLEARINGHOUSE
Assisting Students Struggling with Mathematics: Response to Intervention (RtI) for Elementary and Middle Schools

Introduction
Students struggling with mathematics may benefit from early
interventions aimed at improving their mathematics ability and
ultimately preventing subsequent failure. This guide provides eight
specific recommendations intended to help teachers, principals, and
school administrators use Response to Intervention (RtI) to identify
students who need assistance in mathematics and to address the needs
of these students through focused interventions. The guide provides
suggestions on how to carry out each recommendation and explains
how educators can overcome potential roadblocks to implementing
the recommendations.
In some cases, recommendations reflect evidence-based practices
that have been demonstrated as effective through rigorous research.
In other cases, when such evidence is not available, the recommendations reflect what this panel believes are best practices. Throughout
the guide, we clearly indicate the quality of the evidence that supports
each recommendation.

RtI for Math
Response to Intervention (RtI) is an early detection, prevention,
and support system that identifies struggling students and assists them
before they fall behind. In the 2004 reauthorization of the Individuals
with Disabilities Education Act (PL 108-446), states were encouraged
to use RtI to accurately identify students with learning disabilities and
encouraged to provide additional supports for students with academic
difficulties regardless of disability classification. Although many
states have already begun to implement RtI in the area of reading,
RtI initiatives for mathematics are relatively new.
Students’ low achievement in mathematics is a matter of national
concern. The recent National Mathematics Advisory Panel Report
released in 2008 summarized the poor showing of students in the
United States on international comparisons of mathematics performance such as the Trends in International Mathematics and Science
Study (TIMSS) and the Program for International Student Assessment
(PISA). A recent survey of algebra teachers associated with the report
identified key deficiencies of students entering algebra, including
aspects of whole number arithmetic, fractions, ratios, and proportions.
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This panel believes that schools can use an RtI framework to help
struggling students prepare for later success in mathematics. To date,
little research has been conducted to identify the most effective ways
to initiate and implement RtI frameworks for mathematics. However,
there is a rich body of research on effective mathematics interventions
implemented outside an RtI framework. Our goal in this practice
guide is to provide suggestions for assessing students’ mathematics
abilities and implementing mathematics interventions within an RtI
framework, in a way that reflects the best evidence on effective
practices in mathematics interventions.

Summary of the Recommendations
This practice guide offers eight recommendations for identifying
and supporting students struggling in mathematics. The recommendations are intended to be implemented within an RtI framework
(typically three-tiered). The panel chose to limit its discussion of
tier 1 to universal screening practices (i.e., the guide does not make
recommendations for general classroom mathematics instruction).
Recommendation 1 provides specific suggestions for conducting
universal screening effectively. For RtI tiers 2 and 3, recommendations 2 though 8 focus on the most effective content and pedagogical
practices that can be included in mathematics interventions.

Scope of the practice guide
Our goal is to provide evidence-based suggestions for screening
students for mathematics difficulties, K-8th grade, providing interventions to students who are struggling, and monitoring student
responses to the interventions. RtI intentionally cuts across the
borders of special and general education and involves school-wide
collaboration. Therefore, our target audience for this guide includes
teachers, special educators, school psychologists and counselors, as
well as administrators. Descriptions of the materials and instructional
content in tier 2 and tier 3 interventions may be especially useful to
school administrators selecting interventions, while recommendations
that relate to content and pedagogy will be most useful to interventionists.

Checklist for carrying out the recommendations
Editor’s Note: This article was abridged from the
original Practice Guide (98 pages) to fit the
format of this journal.
The RtI Practice Guide in its entirity, can be
accessed and downloaded here at:
http://ies.ed.gov/ncee/wwc/pdf/practice
_guides/rti_ math_pg_042109.pdf
This report is available on the IES website at:
http://ies.ed.gov/ncee and http://ies.
ed.gov/ncee/wwc/publications/practiceguides/. n
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Changing
Helping All Students to Succeed

“If you want to bring about a fundamental change in people’s belief and behavior, a change that will persist
and serve as an example to others, you need to create a community around them, where those new beliefs
can be practiced and expressed and nurtured.”— Malcolm Gladwell, The Tipping Point (2002)
Salt Lake City School District is a district rich with diversity,
and we celebrate that diversity. Our commitment to students and
families is to help all children succeed, and our district leadership
team meets regularly to look at district-level data and collaborate
between departments to address the achievement gap. As a
diverse district, our demographics provide a picture of the
opportunities and challenges of closing the achievement gap
for students.
Consider the following demographics of Salt Lake City
School District:
• The district serves over 24,000 students with over
80 languages being spoken in its schools.
• Within the district’s boundaries, some neighborhoods report
over 90% of families and children living in poverty while
other neighborhoods feature multi-million dollar homes.
• There are 36 schools in the district: 27 elementary schools,
5 middle schools, 3 high schools and one alternative high
school. Of the 36 schools, 16 elementary schools and two
middle schools are Title 1 schools.
• Students in the Salt Lake City School District hail from
around the world. Ethnic minorities make up 53% of our
students, and the district serves a significant refugee
population from Eastern European or African countries.
• Approximately 60% of our students come from low-income
families, and just over 33% of them are learning English as a
second language.
District special education demographic data in grades K-8 closely
mirror the district’s demographics.
• A total of 12.8% of K-8 students receive special education
services.
• The percentage of ethnic minority students receiving special
education services (58%) is comparable to the district K-8
ethnic minority population (58.1%).
• Across the district’s 32 elementary and middle schools,
57.4% of the total student enrollment is in Title 1 schools
whereas 59.2% of the total K-8 special education students
are in Title 1 schools.

However, demographics only tell part of the story for Salt
Lake City School District. District leadership collectively accepts
its responsibility to hold all schools to high expectations for their
students, including students with disabilities. In elementary and
middle schools, where students acquire and firm up literacy and
numeracy skills, “our story” remains consistent–together we can
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create a community of learners where new beliefs can be practiced, expressed, and nurtured. This, however, calls for a growth
mindset rather than a fixed mindset (Dweck, 2007) and a collective focus between departments, schools, and classrooms. For
Salt Lake City School District, creating this focus has involved
systematically changing how teaching and learning occur in
our schools.
Components of Our Growth Mindset

In shifting to a growth mindset, district leadership recognizes
systems change in schools calls for a common message by all
departments; we call it “our story”. DuFour, et.al. (2004) refer
to the ”story” as communicating a message that all policies,
programs, and practices are considered through the lens of
“How does this impact student learning?” For Salt Lake City
School District, the message is delivered through the following
components, which include district supports, common practices
and teacher expectations. Although elementary schools have been
the initial target group, these components of a growth mindset are
now being extended to secondary schools.
Core Materials
The first component was the adoption of district core materials
for elementary language arts (Story Town) and mathematics
(Math Expressions). Why district-adopted core materials? The
core materials align curriculum, instruction, and assessment. The
common core materials also ensure that a systematic approach to
grade-level core with materials that are available for the range of
learners in our classrooms, including special education classrooms. The core materials provide a more seamless experience
for students as they move from one grade to the next and help to
ensure that students experience increasing complexity in skills
taught from one grade to the next. The core materials include
evidence-based interventions that align with Tier 1 instruction,
critical not only to students with disabilities but other students
needing supplemental and intensive support. With the adoption
of core materials, the work of coaches and district professional
development have become more focused.
Academic Coaches
The second component are the district literacy and math
coaches whose roles are to support teachers in using student
data for instructional decision making, changing their classroom
practice to address all learners, and using formative assessments
to adjust instruction. District coaches, including the two special
education academic coaches assigned to support self-contained
classrooms, provide teachers with school-based modeling in the
Continued on page 14

Changing
gMindsets:

High Expectations for All Students
Randy Schelble, Director, Exceptional Children Services; Barbara
Kuehl, Director, Academic Services & Joleigh Honey, Math
Supervisor, Academic Services, Salt Lake City School District
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implementation of the district-adopted language arts and mathematics curriculum, effectively using the targeted instructional
times for language arts and math, and maintaining an appropriate
level of instructional pacing by using the district-developed
pacing guides. The district coaches share our common “story” to
all schools and classrooms. This communicates a common and
consistent message from the district level, to school level, to
classroom.
Pacing Guides
The literacy and mathematics departments have developed
pacing guides to help schools align the work being done in classrooms. The district-developed pacing guides provide benefits for
both students and teachers. For our mobile students, the pacing
guides help when students move from one school to another.
They do not miss lessons just because they are now attending a
new school. It is important for all students to have access to the
entire grade-level core, which is supported by the use of pacing
guides. Slowing the introduction of content is not generally an
appropriate intervention for struggling learners. Because both
language arts and mathematics curriculum have a spiral effect,
students have multiple opportunities throughout the scope and
sequence for exposure and practice of essential skills.

14
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For teachers, pacing guides help to increase teacher accountability toward peers and students, and they help to ensure that the
entire core is taught before CRTs. Greater teacher accountability
occurs with pacing guides, and meaningful collaboration is
fostered between teachers at the same grade level and between
teachers in different grade levels. Finally, when teachers are
working on the same content, they can develop and analyze
common assessments and use formative assessments to measure
instructional effectiveness.
District Benchmark Assessments in Mathematics
and Language Arts
District benchmark assessments, developed by the language
arts and mathematics departments, are another component of our
growth mindset, and they have helped to monitor student learning
of the core throughout the year. Given with appropriate accommodations, the benchmarks provide a check for teachers to see
that students are maintaining concepts previously taught and give
teachers opportunities for error analysis at both the individual and
whole class level. When teachers meet together, the benchmarks
serve as a collaborative tool so teachers can make comparisons
and share effective instructional strategies to address learning
gaps. For students, the district benchmark assessments provide
practice using testing strategies before the summative
high-stakes tests.

“Through professional development, teachers are taught that
checking for understanding with students should be an integral
part of every lesson. By doing so, student engagement increases
as well as greater accountability for lesson outcomes occurs.”

Collaboration

Monitoring Student Progress and Checking
for Understanding
Through professional development, teachers are taught that
checking for understanding with students should be an integral
part of every lesson. By doing so, student engagement increases
as well as greater accountability for lesson outcomes occurs.
Checking for understanding provides teachers with immediate
feedback on student understanding and allows teachers to adjust
instruction to increase student understanding.
To assist teachers in focusing on what mathematics concepts
from the core should be mastered at a given time, the mathematics coaches have created Essentials Trackers. The Essentials
Trackers align curriculum, instruction, and assessment. Each onepage document provides an overview of the unit, using the learning targets as a way to help teachers and students focus on what
students should know. Under each target, explicit instructional
strategies and tools are listed to define how students should be
able to show their understanding. There is also space provided on
this page for teachers to check for student understanding, which
allows teachers to adjust instruction when students struggle.
Teacher Preparation and Student
Engagement Time
Another component of the district’s growth mindset is that
teacher preparation is a key element in effective instruction. All
teachers are expected to be prepared for their lessons. The expectation includes making professional decisions about the use of
core materials. Planning includes: content and language objectives, a variety of appropriate learning activities, questioning and
grouping activities, making connections among lessons, incorporating cultural relevance, assessments and checks for understanding, pacing and timing, strategies for engaging students in the
content, and being sure that materials are prepared and available.
With appropriate teacher preparation, student engagement
increases. Student engagement means that students are actively
participating in understanding the lesson content. Teachers are
taught that effective student engagement strategies include asking
questions and randomly selecting students to respond, having
students respond to questions on individual white boards, and
asking students to share ideas with a partner or group.

Teacher collaboration is a critical component and form of
professional development that employs dialogue with colleagues
to improve student learning. In effective collaboration, teachers
gain new ways to understand and respond to student work and
progress monitoring. Grade level collaboration time occurs regularly in schools, and while teachers are collaborating, students
should be involved in meaningful, high-quality content instruction. When academic coaches are involved in collaboration time
with grade-level teachers, their role is to facilitate teachers in
sharing ideas about student progress and strategies to close
achievement gaps. In addition coaches may offer their own contributions, if appropriate. Collaboration time should be structured
and focused on student learning by looking at student work,
benchmark assessments, progress monitoring, and student needs.
Seeing Results and Looking Toward the Future
Our story is only as effective as the results that are produced.
Our school administrators, teachers, academic coaches, and
district departments continue to focus on helping all students
succeed. Successes are celebrated for whole school achievements
and student group achievements. For example, in 2010-11, one
Title 1 school had 84% school-wide proficiency and 84% proficiency for students with disabilities in language arts as well as
81% school-wide proficiency and 84% proficiency for students
with disabilities in mathematics. A second non-Title 1 school had
64% school-wide proficiency in language arts and 64% proficiency for students with disabilities with no safe harbor. With both
examples the achievement gap is closing.
As our district leadership looks toward the future, supporting
schools in the implementation of the mathematics and language
arts common core has already begun. With the growth mindset
components that we have identified, the task is not as daunting.
Rather it is a new opportunity to take on a new challenge of
helping all students in Salt Lake City School District succeed.
An electronic version of this article can be accessed here:
http://essentialeducator.org/?p=12189 n
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Coaching:
Hugs Or Slugs:
What Will It Be
Today?
16
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Debbie Palm and Brenda Bates, Self-Contained Academic
Coaches, Salt Lake City School District
Supporting High Expectations for
Students with Disabilities

• Both curricula have a spiraling instructional pattern to provide
multiple exposures to essential skills, which support
“specialized instruction.”

We are the two special education academic support coaches
“unofficially” known by our elementary special education selfcontained teachers as the “curriculum enforcers” for the Salt Lake
City School District. Our positions were created three years ago
when Salt Lake City School District leadership adopted the
expectation that elementary students with disabilities who were
expected to take grade level CRTs at the end of the school year,
even those in self-contained programs, would use the district
math and language arts curriculum. The expectation was to use
the district-adopted curriculum rather than a parallel curriculum
regularly taught in special education classrooms. The programs
affected by this change included our elementary Academic
Support, Behavior Support, and Diagnostic self-contained
classrooms.

• Through each spiral, students are able to engage more actively
in learning essential concepts and skills to move forward from
grade to grade rather than being distracted with a separate scope
and sequence from using a special education curriculum.

Our positions as special education academic coaches were
created to support elementary special education teachers in selfcontained programs. Our role is to help teachers in transitioning
to using the district-adopted elementary language arts and math
curriculum and to assist teachers in understanding the purpose for
holding students with disabilities to high expectations in accessing grade level content. Debbie focuses on the lower grades
and is assigned to work with the literacy coaches for the district.
Brenda focuses on the upper grades and is assigned to work with
the math coaches for the district. However, we both support
language arts and math in our respective coaching classrooms.

Three years ago, as we introduced ourselves to our hesitant
teachers, we recognized the importance of honoring the teachers’
previous work as the first step in implementing system change.
Yes, that meant chocolate and nifty office supplies. Bringing a
gift as part of initial contact was crucial to laying the foundation
for the relationships we would need to develop with our teachers.
Hey, when you get a gift, aren’t you more open to new ideas?

Although our roles have evolved in the past three years,
especially with the adoption of the common core for math and
language arts, the rationale for teaching grade-level curriculum in
special education classes remains constant. District leadership has
confidence that the selected math and language arts curriculum
has effective instructional components as well as supplemental
and intensive materials to ensure students with disabilities can be
successful. These include:

• Through the supplemental and intensive intervention materials,
students are provided with more exposures to the same content
being taught in general education classrooms. When students
with disabilities are prepared to mainstream from their special
education classrooms to their general education grade-level
classes, they have had common lessons and are at the same
lesson in the materials.

Hugs and Slugs for the “Curriculum Enforcers”

Initially in our new positions, we felt at a loss as to where to
start. We both had ideas about what we thought the job would
look like, only to find out that part of the process was creating our
roles to fit our perceptions, as well as the needs of the teachers.
First, we needed to make sure all our teachers had access to the
evidence-based district level curriculum that was expected to be
used. That’s where we got our first set of “slugs”, with comments
like, “I didn’t order these materials,” “My kids can’t read this,”
“My students can’t do this math,” “You want me to teach three
grade levels of materials, are you kidding me?” This began our
conversations about high expectations and requirements of
accessing grade level core.
Continued on page 18

“Although our roles have evolved in the past three years, especially with the
adoption of the common core for math and language arts, the rationale for teaching
grade-level curriculum in special education classes remains constant. District
leadership has confidence that the selected math and language arts curriculum has
effective instructional components as well as supplemental and intensive materials to
ensure students with disabilities can be successful.”
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Historically, we as special educators felt we had high expectations. The high expectations we had previously embraced were
about “hole-filling” deficits based at the students’ current levels
of performance. As we began to understand the need for even
self-contained students to access grade level core curriculum, we
knew we needed to explain this in a meaningful way to the teachers we were coaching. We needed a visual support (like many of
our students) to get our heads wrapped around this complex idea
and to give us a framework for ongoing discussions about how to
make this a doable endeavor. Enter the creation of “Building the
Wall of Success”! Our “wall of success” was our way of explaining high and doable expectations for students with disabilities and
of showing how the district’s chosen evidence-based programs in
math and language arts supported the core curriculum by provid-

ing scaffolding and intensive interventions. The capstone is the
core standards and objectives. The bricks in the wall are the
interventions used to support mastery of essential subskills. As
we met with teachers, we explained that as special educators we
were no longer full-time interventionists taking a step-by-step
approach. Rather, students with disabilities are held to the same
accountability goals as the general education population, so it is
our obligation as special educators to expose our students to the
same CORE for which they are held accountable. In other words,
the curriculum focus in classrooms had to change. We began
coaching teachers to move from the traditional skills-based
approach to teaching to a process-focused approach of specialized
instruction, which could have many different ways to get to the
end result.

“Each year, our coaching becomes more explicit and focused on
addressing the needs of students who need differentiated,
specialized instruction in order to progress.”
18
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By working with and studying the programs, we have been
able to provide a rationale or “buy in” of why we need to continue to move forward and why the curriculum can be accessible.
The old instructional model emphasized the step-by-step
mastery of skills before moving onto the next level of instruction
locking students into basic facts even into secondary school.
The New Instructional Model emphasizes that students with
disabilities often have abilities beyond their basic skill levels.
They can think and problem solve when given the opportunity.
This may involve going up to go down, multiple pathways for
access and sometimes, “shooting them out of a cannon.”

What Self-Contained Academic Coaching looks like...
We are lucky to work in a district that has an established
academic coaching model in place. Our mission was to join these
pre-established teams of content coaches in math and literacy
with the purpose of making meaning of their expertise for our
self-contained special education classrooms. In the first year,
we were unsure of our place and our ability to participate in a
knowledgeable and meaningful way in their professional learning
communities, yet we needed the expertise of the content coaches
if we were going to figure it out for students with disabilities
whose placement was in a special class. The process of working
collaboratively has not only hugely built our capacity but has had
an impact on building capacity of the coaches about students with
disabilities. This helped to build the necessary relationships to
start meeting the needs of ALL students, including those students
who had traditionally had been taught in separate programs.
Becoming part of the district-level academic coaching model
and the math and literacy coaches’ professional learning communities also opened the door for accessing the grade-level collaborative meetings held at most of our elementary schools. District
coaches support classroom teachers at the schools during their
grade level collaborative time, where student data and progress
are regularly reviewed and discussed. We realized that for selfcontained teachers to better understand the math and language
arts curriculum and core standards that they needed to better
understand grade-level standards. We suggested that teachers
choose just ONE grade-level to participate with other grade-level
general education teachers at their schools in order to become
more familiar with grade-level expectations and with using
student data for instructional decision making. This process built
a powerful connection between Tier 1 instruction and scaffolded
Tier 1 instruction needed in our self-contained classrooms. As we
modeled and coached in the self-contained classrooms, our teachers began using the curriculum with more confidence and fidelity.
In addition, we supported them by developing and designing
adapted materials and classroom supports for them to use as
part of their daily instructional routines to better meet the
needs of their students.

?

At the same time a critical step was to provide self-contained
teachers with their own professional development with the continued focus on high expectations for students with disabilities. Selfcontained teachers are spread throughout our district and rarely
have the opportunity to meet and discuss unique issues specific to
special education student needs in implementing district curriculum in a multi-grade classroom. As this difficult work of teaching
the core was being implemented, we recognized that the special
education teachers needed their own support system in place to
expect any kind of success. Monthly meetings have provided
special education teachers opportunities to share successes and
to address concerns.
Now in our third year, we are really starting to see the fruits of
our labor. As expected with a systems change model, teachers are
in different places in the implementation process. However, the
message remains consistent—special education students must
have access to grade level curriculum. We continue to meet our
teachers where they are in the process and coach them in implementing the district’s math and language arts curriculum. The
hugs are when teachers see that their students can access grade
level material and become active participants in learning. Our
experience has been that when students have access to the general
education CORE, they rise to the occasion and find new confidence in their abilities. This enthusiasm is contagious to teachers
as well as the other students. When we go to self-contained classrooms, we now regularly see students with disabilities fully
engaged in doing grade-level work. This is occurring even as our
district is implementing the common core curriculum

Next Steps

The future for students with disabilities offers great prospects.
It is exciting to see how the achievement gap continues to close
as students in self-contained programs are taught using gradelevel district curriculum. Each year, our coaching becomes more
explicit and focused on addressing the needs of students who
need differentiated, specialized instruction in order to progress.
We know that not all students will show proficiency in every area
at the same level or pace. However, we also know if they don’t
get the opportunity to try, how will we know what they can do?

As our district has begun implementing the common core
curriculum, our role as special education academic coaches
includes support for students with disabilities in common curriculum discussions among all coaches and teachers. There’s still an
occasional slug, but the hugs keep coming! We are all on a path
to the common goal — student success!
An electronic version of this article can be found here:
http://essentialeducator.org/?p=12183 n

Math • The Utah Special Educator • March 2012

19

District-wide Approach to
Increasing Student Achievement

How Tier I Instruction, Collaboration, and Focused Professional Development has Increased Student Achievement in Salt Lake District
Jessica, a second grade special education student at Parkview
Elementary, draws circles, makes a “math mountain” and then correctly
writes an equation on her white board for the following story problem:
Taleigha had 12 pencils. She lost some. Now she has 5.
How many pencils did she lose?
Jessica compares her work to her partner and then they both raise their
hands. In the past, this would have been an extremely difficult problem
for Jessica. She is successful due to high expectations, collaboration
between the special education teacher and general education teacher,
and a common curriculum, all students have access to the Common
Core State Standards (CCSS) in math.
As Utah transitions to the Utah Common Core, collaboration
between general education and special education will become more
essential. Salt Lake City School District transitioned to the CCSS in
grades K-2 last year, (2010-2011) and is working toward all students
having a deeper understanding of mathematics. Based on the recommendation from the Utah State Office of Education, sixth grade began
implementation of the Utah Common Core this year as well. Instead of
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complaining, special education and general education teachers are
embracing the new standards. The implementation of the Common
Core for both general and special education in Salt Lake District has
been successful as the academic mathematics coaches assist schools
to focus on these three areas: ALL students receiving Tier 1 instruction,
collaboration among all teachers, and focused professional
development.

Tier I Instruction
Teachers must believe that all students can succeed. When teachers
believe that some students cannot achieve higher levels due to environmental factors or learning disabilities, the standards are relaxed and the
curriculum is often watered down. The CCSS stresses high standards
for all students when it states, “...all students must have the opportunity
to learn and meet the same high standards if they are to access the
knowledge and skills necessary in their post-school lives. The
standards should be read as allowing for the widest possible range of
students to participate fully from the outset, along with appropriate
accommodations to ensure maximum participation of students with
special education needs” (p. 4).

Kathy Lambert, Academic Mathematics Coach, & Joleigh Honey, Mathematics Supervisor,
Salt Lake City School District
Academic coaches play an important role to make sure that ALL
students receive Tier 1 instruction with the same math goal for each lesson. Working together, coaches and teachers discuss content objectives,
instructional strategies, and appropriate accommodations that result in
all students working toward mastery of the Core. An example of how
this has been successful includes choosing problems that can be solved
using various strategies. Teachers anticipate how students might work
on the problem and discuss what solution strategies they will want to
have students share with the class. During the lesson, teachers orchestrate when to have whole class and small group discussions. This is
not trivial and teachers who have mastered this art know how to have
students engaged in meaningful math conversations. Meaningful math
discourse, also known as math talk, needs to be part of every math
class. Students communicate about their thinking, explain their strategies, and defend their reasoning. The more students discuss the math,
the more they “own” the concepts themselves. Also, teachers can more
easily adjust instruction when they listen to student thinking. This is a
great informal assessment strategy teachers can use to identify what
students understand and what misconceptions they have. It is also
important to mention that administrators, teachers, and coaches also
work together to make sure sufficient Tier 1 instructional time is
scheduled (60 – 90 minutes each day).

Collaboration between General Education
and Special Education Teachers
Many Salt Lake City elementary schools participate in weekly grade
level collaborative meetings, often facilitated by academic coaches. It
goes without saying that strong collaboration among teachers makes
a difference in student success. The schools that also include special
education teachers in collaborative meetings have even more success.
Emily Berry, a self-contained Academic Support teacher at Backman
Elementary, explains “Being part of the collaborative meetings this year
has allowed me to learn new math concepts from more experienced
teachers, plus it lets the team recognize I have something to offer as
well. The team realizes my students can do more than just work on
basic skills. The teachers have shared their Smartboard lessons that I
didn’t even know existed. I now give the same assessments they do
and make sure my students are given the chance to learn the same
core as their peers.”
As much as possible, collaborative meetings provide time for teachers to discuss curriculum, instructional strategies, and common assessments. Upcoming lessons are analyzed, and often during this time,
special education teachers add valuable insights to differentiation while
the general education teacher “unpacks the math.” When common
assessment data are analyzed to determine who will receive additional
Tier 2 instruction for specific objectives, all team members are
responsible to provide this support for their students.

Focused Professional Development

other resources they were using. Currently in Salt Lake District, we
have adopted a common program that allows us to facilitate conversations that tightly align both the content and pedagogy with our implemented program. This is extremely important due to the high mobility
rate in the district. Using the same curriculum and sticking to pacing
guides, students who move frequently can easily pick up where they
were. This may seem small, however, when students move, there is
little lost when teachers are using common strategies, models, and
vocabulary. All students are taught what are referred to as “Accessible
Algorithms.” Math Expressions, the program adopted in Salt Lake
District, provides a set of algorithms, or computational procedures, that
research has shown are highly accessible and meaningful to all learners.
The area model, or rectangular sections method, is one effective algorithm. Double digit multiplication, which was once a confusing algorithm, is now doable and understood by more students. Another accessible algorithm called “new groups below” for addition, has students put
the new ten at the bottom of the equation rather than the top. This simple change in a traditional algorithm has helped many students who
often reverse the order of digits. For examples and more explanations
about accessible algorithms, please visit eduplace.com at the following
URL: http://www.eduplace.com/math/mthexp/g4/algorithms/
Professional development is the catalyst for taking the vision mentioned throughout this article to reality. It is one thing to have this
vision, it is another to implement and sustain the vision. The coaching
initiative is our primary professional development and includes
modeling Tier 1 instruction in classrooms, facilitating grade level
collaboration meetings, presenting the transition outline of the Common
Core in faculty meetings, developing pacing guides and benchmark
assessments, and analyzing data with teachers to improve instruction.
Implementation of Tier 1 instruction, effective grade level collaborative
meetings, and systemic change via professional development are a
result of a strong coaching team who share the same goals. It is
important that the special education and academic coaches work
closely together. They attend the same meetings and have similar
goals. All coaches work alongside teachers to develop and implement
strategies to increase student learning. Coaching is embedded in teachers’ classroom experiences, focused on examining student work and
using research-based practices.
Jessica, who solved the problem about Taleigha and the pencils,
knew many strategies to solve the problem. All of the different strategies she was taught highlighted different attributes of math concepts.
Students in her class use multiple strategies such as “math mountains,”
number lines, drawings, and equations to solve real life problems.
With collaboration, strong Tier 1 instruction, and continued focused
professional development, all students have access and can be
successful with the Common Core State Standards.
An electronic version of this article can be found here:
http://essentialeducator.org/?p=12368 n

In the past, professional development had great mathematics content
and pedagogy, but teachers had to make it fit in with the textbook or
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All Students Will
Achieve Success in
Mathematics
Mapping the Utah Math Common Core
Granite School District is going through some big changes in the
area of mathematics. Not only has our district adopted the Common
Core State Standards for Math (CCSSM), we are also adopting one
math curriculum district-wide for all students beginning in the 20122013 school year. With all of these changes in our district comes a
tremendous opportunity for general education and special education
teachers to work together to help all students achieve in mathematics.
To help special education teachers better understand the CCSSM
I took the K-5 math domains and created a vertical alignment chart, a
Special Education K-5 Scope and Sequence. K-5 standards are placed
together because they have the same domains. Beginning in sixth
grade the domains are different and align with seventh and eighth
grade. The Scope and Sequence allows teachers to see more clearly
the progression of the skills throughout the grade levels.

included will be covered in the students’ general education classes.
The vertical alignment of the standards allows a teacher to identify
the grade level skill the student requires and back up to locate the
instructional level. The teacher then can link all of the prerequisite
skills needed before the grade level skill can be obtained. This
alignment has not only assisted our special education teachers in
developing appropriate IEP goals, it has also allowed general education teachers to gain a better understanding of the prerequisite skills
necessary for students to acquire before they can attempt to gain
full understanding of grade level skills.

Download 6th Grade Scope & Sequence
by clicking here

Now that our district will be offering one math curriculum for
all students I created a “Teaching Flowchart” (next page) to help
facilitate the multi-tiered system of support that we have in place for
all students in Granite District. This is a visual for teachers to see
how the systems of support should work in their schools. The color
Download K-5 Scope & Sequence by clicking here
coding is an essential part of the flowchart to enhance everyone’s
understanding of how and when supports may be implemented for
The Scope and Sequence is set up for special education teachers
students. Green is Tier One Instruction, yellow is Tier Two
who work with students in conjunction with the general education
Instruction, and red is Tier Three Instruction. (See the color version
math classes. The focus is on the standards that are the foundational
of Teaching Flowchart online–http://essentialeducator.org/?p=11980 )
skills students need to succeed in math. The standards that are not
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Becky Unker, Granite District Elementary
Special Education Math Specialist

Download Teaching Flowchart by clicking here

To begin, the general education teacher administers a Prerequisite
Skills Inventory. This will help the teacher to identify any skills that
the student may not have from the previous grade. Students who have
missing prerequisite skills can be put into a small group that addresses
those skills or they may use a computer program to work on the identified skills. Students having the necessary prerequisite skills would
move on to the Chapter Pre-Test. This test will identify the skills needed for that specific chapter. If students are in need of additional help for
the chapter, they would join the intervention groups that are listed on
the chart in yellow. Those students not needing extra assistance would
follow either the independent work group (also coded in yellow), or
the advanced learners group, which would be provided additional
enrichment opportunities, (coded in yellow as well).
The students who have gone through Tier One math time (green
groups), have received interventions (yellow groups), and are still
demonstrating deficits would then move to an Intensive Intervention
Group. This group is coded in red and is most likely taught by the special education teacher. Students in this group are missing foundational
skills that they have not mastered from previous grades. The teacher
would then teach the skills at the student’s instructional level.
This Scope and Sequence, along with attention to the Teaching
Flowchart and Systems of Support, will have a long-term and
positive impact on the progression of math skills in our district.
Comprehensive information and Common Core standards are
available here: http://www.uen.org/commoncore/
Access the electronic version of this article at:
http://essentialeducator.org/?p=11980 n
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District professional development responds
to secondary common core math needs
In a recent interview, Kristine A. Cunningham, Math Coordinator
for Washington County School District (WCSD), gave insight to the
ongoing effort to support secondary math teachers as the Common
Core State Standards (CCSS) for Mathematics are implemented (her
words are enclosed in quotes in this article). The district has created
a professional development model that looks at the current level of
student performance and provides direct support to teachers to broaden their knowledge and enhance teaching skills. Although not a curriculum, the expectations of the CCSS, with more problem-solving
in a real world context, are addressed in the training. It follows the
recommendations of current research showing a correlation to the
number of hours teachers receive in training to a boost in student
achievement (Yoon, Duncan, Lee, Scarloss, Shapley, 2007).
The district’s project started in 2009-2010 and continued last
year in response to the need for a collaborative approach with special
education and general education teachers. Approximately half of
WCSD students with disabilities scored below the proficient mark on
the statewide assessment results and more than an acceptable amount
of general education high school student were not making proficiency
in Algebra and Geometry. Monthly study groups were created for
high school math teachers (special education, algebra, geometry) to
improve their instructional practices. As a result of this effort, the
number of students scoring proficient on the Secondary Math
CRT has increased.
This school year (2011-2012) brought new focus as the Common
Core State Standards for Mathematics was implemented in grades 6,
8 and 9. Core Academies were held in the summer, but the ongoing
support from district personnel helps answer the many questions that
arise during this phase of implementation. Special education teachers
are part of this training. Photos are from a recent training session
where Wayne Watson, a Washington County Senior Volunteer and
Consultant/Specialist for Johns Hopkins University, gave instruction
to the teachers.
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Question : How does special education fit
into this district project?
“With the implementation of the Common Core, we realized we
had to do something to meet the needs of the special education students. So, with a committee of some math teachers, and some input
from special education teachers, we came up with a matrix that
looked at the performance of special education students, so that the
kids who actually manifested they needed the extra help were getting
it. It just wasn’t because they were lazy or not doing their homework.
Those students are in a general education math class and then they
have a math support class. It helps scaffold what they are learning.
Every school does it a little bit differently because it depends on the
level of math, but what generally happens is that a special education
teacher comes into the classroom with the general education math
teacher. Some of them are comfortable co-teaching and some of them
aren’t, but they at least see what the kids are learning. In a lot of
cases, they are learning and getting the information and then when the
students have a support class, the special education teachers know
what their homework is and they know how the teacher taught it.
This is mostly happening in the middle schools with the 8th and
9th grades.
With the high stakes testing, it’s not feasible to require the special
education teachers to go back and get all their qualifications in all
subjects. Who would want to teach special education if we required
all of that? In reality, that’s not going to happen. We have to find a
way for them to feel successful. The highly qualified teacher teaches
the content and special education teacher helps support it. Their gifts,
strengths and their special education training come in to help us.”

How does the Support Class work?
“Students can get help with their homework, or get help clarifying
concepts because the teacher has seen the lesson. Maybe (the teacher
will) reteach what the student didn’t get and they can address what
the IEP says, so if a student needs help with multiplication facts,
then that’s part of the support class. It’s not just a study hall. It needs
structure. I’ve told the support teachers that a good rule of thumb is
to change the activities every 20 minutes because brain research indicates that we need to ‘chunk and chew’ in order to learn. Students
best remember the beginning and the end of a lesson, so you need to
create a lot of beginnings and ends so they will retain the information.
The challenge for math teachers is to limit the amount of lecture and
instead create those beginnings and ends. So, if they ‘chunk and
chew,’ they spend 20 minutes on re-teaching something the students
were unsure of, 20 minutes practicing it and then 20 minutes of
homework or maybe 20 minutes on something else they didn’t
get – like multiplication facts. It’s a lot easier management-wise
and students retain more of what we want them to learn. Teachers
must provide lots of structure. Although there are still a few kinks,
we’re on the right track.”

Ongoing Support for Secondary Math
in Washington County School District
Peggy Childs, Program Specialist, UPDC (Utah Personnel Development Center)

How do the Professional Learning
Communities (PLCs) help facilitate
this effort?
“A special education teacher is identified to be the 8th grade math
person and will adjust the schedule to go into the general education
class. Because of curriculum mapping in our building PLCs, all the
math teachers are at the same place (in the curriculum). They each
have their own teaching style, but all of the information is the same.
And, so the special education teacher only sees one 8th grade math
class, but is able to help all the 8th grade students. They do it for 9th
grade, too. An accommodation we have made at our school, Dixie
Middle School, is when the special education teacher works with the
general education teachers to implement the goals and expectations of
the IEP. They have a better idea of what the IEP says – perhaps the
student doesn’t have to do the full assignment or something else.
When the special education teacher signs on the top (of the assignment), we know this is acceptable for a full assignment because of
our collaboration in PLCs. Or, we’ll give them regular credit for the
assignment. There are a lot of conversations to see that the students’
needs are met. These decisions are made in the PLC.”

showed an increase in the number of secondary students who reached
the proficient mark – a noble goal of any targeted professional
development plan. Collaboration, training and looking at the data
provides the momentum for continual growth in teacher skills and
helps facilitate better student achievement. For this purpose,
Washington County School District is addressing the needs of
students and teachers by providing targeted ongoing support in
the area of secondary mathematics.
Access the electronic version of this article here:
http://essentialeducator.org/?p=11993 n

Systematic and ongoing professional development is the key to
improved student achievement. Last year’s district CRT math results
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“Math Class is Tough,”
Janet Gibbs, Specialist, Utah State Office of Education
In the world in which Barbie lives, we can laugh about her math
difficulties. Maybe like Barbie, we have had our own difficulties
with math, knew someone who felt they had poor math skills, didn’t
like math in school, had adverse feelings towards math in school or
just couldn’t “get it.”
Why do some kids “get it” and some struggle with basic math
skills? Math instruction does not have the extensive research that
has benefited literacy instruction, but there is research starting to
emerge in mathematics education that will hopefully assist educators
to inform their instruction. In the book “Why Is Math So Hard for
Some Children? The Nature and Origins of Mathematical Learning
Difficulties and Disabilities” edited by Berch and Mazzocco, 2007,
various researchers look at the specific characteristics of those
students who may have a math learning disability versus those who
have difficulty with math. The following article focuses on some of
the rich research from the book regarding the definition of a math
learning disability, the impact of working memory, and the possibility
of a connection between a reading learning disability and a math
learning disability on a student’s ability to develop math competency.
Some students may struggle with math for a year or two and then
the “light” goes on and they move forward. Others may not respond
to initial traditional classroom instruction. These students might just
have a brief developmental delay in acquiring or understanding basic
math skills or need more targeted instruction in the general education
classroom, but are they learning disabled in math? One of the
difficulties in defining or identifying a math learning
disability is agreeing on a definition.
One barrier to developing a consistent definition is that math content becomes increasingly difficult as a student moves through his or
her schooling. This is to be expected as math requires a wide variety
of skills, from the very basics of counting to those of higher reasoning
skills used, for example, in analytic geometry. Some students’ cognitive skills may develop slower than their peers, but with targeted and
effective instruction in the general curriculum they move ahead. It
may be the mathematics material itself. The novelty of new materials
may be difficult at first, but when a student masters the material they
no longer perform below average. But is not having higher reasoning
skills, being slower at the development of basic skills, or having a
poor attitude towards math, a basis for a math disability? The research
doesn’t answer these questions, yet. Although the research hasn’t
resolved many math issues and in some cases lack consensus,
there are some areas where research has come to a consensus.
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One area of consensus from the research is the importance of
memory, especially working memory on math competency. There is
strong evidence that suggests that a student with a suspected math
learning disability has difficulty with working memory. Working
memory is the ability to hold a mental representation of information
in the mind while simultaneously being engaged in other mental
processes. In other words, working memory is the ability to retrieve
information while being distracted in some capacity. A typical working memory task is digit span—repeating numbers forward and then
in reverse. Working memory increases from preschool through elementary school. A preschooler can typically hold three or four number
words in working memory, whereas a fourth grader can hold five to
six number words in working memory (pg. 110). The ability to do this
memory task is related, beyond development issues, to strategies such
as rehearsal, concentration or attention skills, and speed of processing
information. The student may have difficulty concentrating on the
task at hand or not paying attention to the skill required. A student
with a suspected math disability struggles with retrieving numbers
and makes many more errors than his or her peers. A student with an
overall poor or weak working memory uses immature developmental
problem-solving strategies (e.g. finger counting). A student with a
suspected math learning disability continues to rely heavily on finger
counting skills through the elementary grades, which may then
contribute to more procedural errors. In contrast a student who does
not have a math learning disability or difficulty will master and use
more mature problem solving strategies. These skill deficits related
to working memory do not appear to improve as a student with a
suspected math disability moves through his or her schooling.
There is consensus that the building of a student’s fluency in basic
math skills can have a positive impact and be the most productive and
effective math instruction. This skill can be improved or reinforced
with as little as 10 minutes a day of instruction. A student’s ability
to retrieve basic math facts with fluency and accuracy is crucial to a
student’s ability to problem solve and to understand math concepts
(pg. 16).
Solving math word problems requires diverse skills and these
skills are required whether a student reads a math word problem or
the teacher reads a math problem to the student. A student must be
able to perform numerical operations, hold verbal information in
memory, understand relevant vocabulary, access previous information
and then use the information to solve the word problem. Reading may
or may not have a significant impact on acquiring mathematics skills.
What research shows is that a student‘s reading difficulties may
aggravate math difficulties and that early difficulties in reading
may predict difficulties in math. (pg. 117)

Ms. Barbie Doll, 1997

Finally, like Barbie, many of us may have had our own personal
experiences with math acquisition. We may have had students who
say they “just don’t get it” or “why do I need math” or say how much
they “dislike math.” A negative attitude towards math is not new and
seems to start as early as 2nd grade. Berch and Mazzacco’s book
reports that 35% of second graders saw math as hard as compared to
10% who saw reading as difficult (pg. 39). How much of an impact a
negative attitude has towards learning math is still up for debate, but
it can present a barrier to learning.
In the Berch and Mazzacco book many more issues are addressed
which may impact math such as language, cognitive issues and
gender. It is fascinating reading and an excellent starting point to
understand the multiple variables required for math learning and
instruction. But regardless of what research supports or doesn’t

support, the one constant that is supported by research is this: one
textbook, one methodology, or one instructional approach will not
be effective for all students. Multiple strategies, perspectives and
approaches will be needed to effectively and equally instruct all
students as they prepare to move into the world of college
and career.
Source: Daniel B.Berch and Michele M. Mazzocco, eds.
Why is math so hard or some children? The nature and origins
of mathematical learning difficulties and disabilities.
Brookes 2007 Baltimore, MD
An electronic version of this article can be accessed here:
http://essentialeducator.org/?p=11963 n
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Grantsville High School :

“Can’t hide
that pride
when math is
school-wide!”
Heidi Mathie Mucha, Program Specialist, UPDC
(Utah Personnel Development Center),
S. LaRenzo DeGraffenreidt, Grantsville High School
28
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When a group of educators at Grantsville High School in
Tooele District came back from a conference on professional
learning communities (PLC) at the beginning of the year, they
began talking about how to more closely align the departments in
their school. During their designated meeting time, they started
meeting for 20 minutes as a department, then spent the rest of the
time as intermingled groups. It allowed the staff at Grantsville
High to get a wide range of ideas from different points of view as
they were problem solving school issues.
As the problem solving process started, the team made some
priorities of issues at their school. They came up with the
following five things:
1. Unified grading system
2. Accepting late work
3. Smart Goal
4. PRIDE (School wide expectations) Behavioral and Rewards
5. Intervention Scheduling. The team focused on a SMART
goal and the topic was Numeracy.
The team created an intervention schedule that would not
affect the three other schools in Grantsville. They decided that
the first 3 minutes of each class would be used as a “Math
Bellringer” time school wide. The teachers would start by giving
the students two numbers, which they had to add, subtract,
multiply, and divide. As they checked the scores they learned that
many of the students were extremely low in math skills. So, the
next step was to have a more in-depth problem during the 2nd

period of everyday. The math department provided a power point
and explanation of how the problem works (to ensure all teacher
understood it). The next step was to conduct school-wide math
assessment to check for effectiveness.
The following are the equations left on the board in every room:
A+B
A–B
AxB
A/B
A=
B=
A and B are numbers chosen by the teacher every other day
for a high school block schedule. One teacher reported that the
intervention has also set up a form of organization, “One day I
walked in a few minutes late to class to find the students sitting at
their desks, pencils in hand and papers on desks, waiting for the
math bellringer.”
What a great example of a “bright spot” in the state of Utah.
The staff at Grantville High are using data for decision making
and working through a problem solving process through
interdepartment collaboration. Great work!
An electronic version of this article is available here:
http://essentialeducator.org/?p=12282 n
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Contact Cathy Longstroth at cathyl@updc.org. to request your
copy. These materials are also available on-line at
http://www.updc.org/counting-objects/
30
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FREE!
Counting Objects
Curriculum
Counting Objects – a Free Math
Resource for Teachers Of Students
with Disabilities
The ability to count a specific number of objects and
counting objects in random order are basic skills that are
essential for continued progress in math instruction and
for life skills. Also, the ability to demonstrate one-to-one
correspondence is a skill needed for early literacy. We
know from research that teaching these skills involves
systematic instruction with prompt fading procedures
(Browder, Spooner, Ahlgrim-Delzell, & Harris, 2008).
The Utah Personnel Development Center has worked
with Alan Hofmeister, Ph.D. and Davis School District
to republish some researched-based, highly effective
public domain lesson plans for teaching these skills.
The materials are available in a spiral-bound book that
contains ten scripted, direct instruction lessons. These
lessons help the student progress from the skill of
sliding and counting pencils on a sheet of paper to
counting objects in any array of random placements.
The materials also contain specific instructions on
motivation, fading assistance, and error correction
procedures. Included in the book is a DVD that shows
an instructor teaching each lesson as well as ready-touse games for fun applications of the skills that have
been mastered. These books are free to Utah teachers. n
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Although we do not think we have all the answers to our situation,
we think we are on the right track to raising our exceptional students’
learning levels and creating successful experiences in math.
What We Have Learned!
As a special education teacher, I am challenged each school
year with a math class of diverse abilities and disabilities as well
as with different ages, gender, and grade levels. One of the main
issues we encountered in our class was the dissimilar academic
level of each student, and our ability to create an atmosphere of
individual academic success for all our students. Most of them
have Individualized Education Programs (IEPs), but some do not.
The latter are behind their peers only in math, and have been
placed in our classroom via recommendations from their regular
education teachers, our principal, or our Special Education Team
to assist them in the attempt to catch up with their peers (RtI in
action). Our students with IEPs run the gamut from those who are
classified mild/moderately learning disabled, to the occasional
student having severe and profound disabilities. They include the
4th through the 8th grades. In addition to myself, we have one to
two paraprofessionals assisting in our individual instruction math
class each term.
Our school is the John Hancock Charter School, a public
charter as well as a Core Knowledge school. Our regular classroom core curricular materials include the Saxon Math system,
Singapore Math, as well as several other selections that are
classroom-tested and research-based. Currently, we include
sample tests of the statewide math assessment for everyone.
John Hancock Charter School has aligned with the Northwest
Evaluation Association (NWEA)–all with the goal to meet the
individual needs of our students, and to reach AYP on the
annual state-wide assessments.

Human Resources
I have always been intrigued by the art as well as the science
involved in educating the exceptional student. Throughout my
teaching career, I have looked to exemplary programs and master,
award winning teachers who share their “best practices.” I have
been inspired by many of these educators. Although some of
their ideas don’t always fit our unique classroom situation, I have
found numerous tools that work well with my special need-students. Rafe Esquith, one of the recent Disney American Teacher
of the Year award honorees, has been a role model for me. He is
a fifth grade teacher in an inner city school who brings a special
kind of passion and innovation to the field of teaching. I highly
recommend any of his three books listed later to “light your fire”
to be the best possible teacher you can be. Others who have had a
profound effect on our classroom are: Dr. Stanley Pogrow, who
urges teachers to use “drama” in their daily instruction; Dr. Frank
Wang, a math guru who uses his “compelling story of his
transformation from an overlooked, underperforming student to
a mathmatics PhD teacher and CEO of a major mathmatics
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publishing company;” Donalyn Miller, author of the The Book
Whisperer, who inspired me to have my math students read a
book when they finish doing their math lessons (we require our
math students to bring a book and water bottle to class each
morning); Doug Lemov, author of Teach Like a Champion, who
has not only a book but a DVD detailing the methods and skills
of the champion teacher; and by the editors and authors of The
Utah Special Educator and Teaching Exceptional Children journals, and the online journal The Essential Educator. I impatiently
wait for each month or season that brings the new issues, and the
information they present to help me lift my students. Through
these professionals, we have lifted not only our students, but
ourselves professionally to assist us to be the very best we
can be in our classroom.

Putting It All Together
We decided that we could meet the needs of each child by
doing the following:
• teaching with passion and creativity
• having a strongly organized daily lesson structure
• giving substantial and immediate attention to the needs
of each child
• reducing what we were requiring during each class lesson
(one completed lesson per class)
• incorporating computer technology in both presentation and
as part of the math lesson

We have included a daily warm-up exercise activity for the
students to transition from other activities to math instruction. We
use white boards (large wall as well as individual ones of various
sizes) to help students solve their most difficult equations. This
idea was gleaned from the US Military Academy at West Point
where all cadets solve their math equations at the wall board in
their classrooms. We have reconfigured our classroom by removing group tables and replacing them with individual desks, and
there has been a marked improvement in both math accuracy and
production. Because we have students at different levels, we have
students bring their regular classroom assigned books to read after
completion of their daily desk work. In addition, we play classical
baroque music during our desk work lessons to assist our students
during their study time. This idea came from our school’s participation in Quantum Learning. It has made a difference in our
results.
Several years ago we began to utilize the Utah Education
Network (UEN) interactive websites for math grades 3rd through
8th after they complete the daily math lesson from their

textbooks. Recently, we have utilized the Timez Attack web program for multiplication improvement. For positive reinforcement
for a job well done, we use rewards that do not involve food or
candy. We use pencils, pens, erasers, and other safe play related
items to present to the students for a job well done.
During the month of April, our students return to their regular
classrooms to prepare for the math section of the state core exam.
We have had some of our students raise two to three grade levels
during their time with us, with all improving at least one level.
Although we do not think we have all the answers to our situation, we think we are on the right track to raising our exceptional
students’ learning levels and creating successful experiences in
math.
Access the electronic version of this article here:
http://essentialeducator.org/?p=11798 n

Teaching Math to
Diverse Learners

John N. Kernan, EdD, John Hancock Charter School, Pleasant Grove, UT
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Key Studies:
RtI for Mathematics
Rebecca Newman-Gonchar, Benjamin Clarke &
Russell Gersten, Instructional Research Group
A Summary of Nine
Key Studies: Multi-Tier
Intervention and Response
to Interventions For Students
Struggling in Mathematics
What is Response to Intervention?
What is a multi-tiered intervention
system?
Fuchs, Fuchs, & Vaughn (2008)
provide a working definition of
Response to Intervention (RTI) and
the multi-tiered system of instruction
in critical areas such as reading and
mathematics:
“The context for preventing
academic difficulty in the schools has
changed over the past 5 years with the
introduction of multi-tiered prevention
systems. Adapted from the health care
system, school-based multi-tier prevention systems typically involve three
tiers. The first tier is research-principled or validated classroom
instruction. Students who are deemed at-risk for difficulty with
the classroom program, usually on the basis of screening near
the beginning of the school year, also receive a second tier of
prevention, using a standard, validated small-group tutoring
protocol (that can be expected to benefit most students). Only
students who prove unresponsive to classroom instruction and to
tutoring are referred for a comprehensive evaluation to consider
the possibility of a disability that requires a third, more individualized tier of prevention, usually special education. Because
such a multi-tier prevention system involves assessing students’
responsiveness to intervention (RTI), it is conventionally
referred to as an RTI prevention system…”
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At its core, Response to Intervention (RTI) is invariably
coupled with multi- tiered interventions in academic and social
domains. A strong multi-tier RTI model requires:
• use of evidence-based practices in classroom instruction
so that a minimal number of students will struggle to
learn the content;
• regular screening of all students using valid and reliable
measures to see which students require additional support in
their regular classrooms in core academic areas such as
reading/language arts and mathematics;

• use of preventative methods (typically small group instruction/
tutoring) for the students requiring additional assistance. This type
of in-class support or tutoring is called Tier 2 intervention;
• regular use of formative assessments to ensure that these
students are progressing (progress monitoring); and
• use of valid diagnostic tests as part of a comprehensive
evaluation of a student’s strengths and weaknesses to guide
instructional planning.
An overarching goal of the tiered RTI prevention system is
the use of evidence-based practices across all tiers of intervention.
This goal has not yet been fully reached in any field, which is
particularly true in the area of mathematics. However, a good
deal of progress has been made recently, especially in terms of
measures to use for universal screening, and effective Tier 2
preventative interventions for students in the primary grades.

The purpose of this summary
This summary of nine studies provides information about
evidence-based practices for Tier 2 interventions and how to use
RTI in mathematics. It gives a critical technical analysis and
review of research on RTI and multi-tiered instructional systems.
In an earlier Center on Instruction publication, we described valid
and reliable measures for early screening and identification of
students with mathematics disabilities and systems for progress
monitoring in mathematics (Gersten, Clarke, & Jordan, 2007).
Research articles are often hard to read and filled with irrelevant information. With the reauthorization of IDEA, state and
local school officials have been given permission to use Response
to Intervention as one way to help students in need of instructional intervention and to identify those students who need further
services. Interest in Response to Intervention has increased
tremendously as a result, especially in Title I schools. This
summary will help inform those who are interested in this field
about the most current research available.

The interventions described in these four articles attempt to
teach at-risk third graders to translate word problems into mathematical equations. The first study describes, and evaluates the
effectiveness of, a Tier 1 intervention, a curriculum program
taught to all students to address a common problem, that is, the
relatively poor level of proficiency in translating word problems
into mathematical expressions.
The next three studies examined Tier 2 interventions that
addressed the same topic, but did so with much more intensive,
small group instruction. These interventions were only used for
students who demonstrated weak mathematics performance at the
beginning of the year. Taken together, these studies presented a
picture of a multi-tiered intervention system attacking a major
problem area in mathematics.
Reprinted, with permission, the Center on Instructional
Research Group, the Florida Center for Reading Research,
Texas Institute for Measurement, Evaluation, and Statistics at
the University of Houston; and the Meadows Center for
Preventing Educational Risk at the University of Texas at
Austin. The contents of this document were developed under
cooperative agreement S283B050034 with the U.S. Department
of Education
Download this entire research study here: www.centeroninstruction.org/files/Summary%20of%209%20studies%20on%
20RTI%20math%20and%20struggling%20math%20students%2Epdf
An electronic version of this article can be found here:
http://essentialeducator.org/?p=11400 n

FIRST AND SECOND GRADE TIER 1
AND TIER 2 INSTRUCTION
Two studies are presented, with conclusions

THIRD GRADE TIER 1 AND TIER 2
INSTRUCTION
A recent survey asked algebra teachers to describe the major
deficiencies that they see in students who enter algebra classes
ill-prepared (Zimmer, Christina, Hamilton, & Weber Prine, 2006).
The two major issues that surfaced were (a) a lack of understanding of fractions, ratio, and proportion, and (b) an ability to transfer word problems into mathematical expressions or equations.
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Numeracy is Everywhere!
Educators of young children know that early literacy skills are an important foundation for each child’s
success. Today there is a similar and urgent awareness
with respect to the importance of numeracy. Early
numeracy skills are the building blocks for children
to make sense of their surroundings, creating a solid
foundation not only in mathematics but also in
science, social studies, and technology.
Children demonstrate an innate curiosity and
interest in mathematics. As they explore their physical
world, they are demonstrating their enjoyment of early
informal experiences with mathematics. Children are
ready to expand and deepen their conceptual knowledge through the guidance and encouragement of
adults who create enriched mathematical environments
in the home, preschool and daycare setting. Teachers
should be eager to provide numeracy opportunities by
enhancing a child’s natural interests and varying their
experiences. They provide mathematical language,
materials, and researched-based strategies; giving
children ample time to explore, discover, and learn
new concepts. Special Educators have additional
knowledge and skills to provide specialized instruction
that supports and challenges individual children.
The joint position of the National Association for
the Education of Young Children and the National
Council of Teachers of Mathematics (2010) affirms
”that high-quality, challenging, and accessible mathematics education for 3- to 6-year-old children are a
vital foundation for future mathematics learning.
In every early childhood setting, children should
experience effective, research-based curriculum
and teaching practices. Such high-quality classroom
practice requires policies, organizational supports,
and adequate resources that enable teachers to do
this challenging and important work.”
Numeracy is everywhere! However, this does not
mean preschoolers’ acquisition of math skills can be
haphazard, unsystematic or left to chance. High-quality
learning during the preschool years is often informal.
Mathematics needs to be thought provoking, giving
children multiple opportunities for active learning
across a variety of settings that are rich in
mathematical language.
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Early
Childhood
Numeracy
Mary James and Kathleen Sciurba, Jordan School District
Below is a description of these areas and a few suggestions to
supplement and reinforce the numeracy activities already in your
classroom.

“The message that more talk about math may have the potential to increase children’s math skills is a simple one, but one that
holds promise for increasing the preparedness of large numbers
of young children for the challenges they will face in elementary
school and beyond” (Klibanoff, Levine, Huttenocher, Vasilyeva,
and Hedges 2006). Mathematical language is vital to a
preschooler’s cognitive development. There is a significant
relationship between a preschooler’s growth of mathematical
knowledge when mathematical language is embedded
continuously and consciously into everyday activities.

Number Sense and Operations – Understanding,
identifying and expressing numbers and number words, ways
to represent numbers, relationships among numbers, addition
and subtraction. Of all the standards, number concepts are easily
recognized in the preschool setting.

Teachers share in the excitement as children learn and
develop positive attitudes toward mathematics. When appropriate
materials are strategically placed in interest areas, children as
individuals or in groups are able to manipulate, explore, experiment, create and integrate mathematics concepts. Teachers support high interest areas by modeling mathematical vocabulary,
connecting current mathematical skills and introducing new
experiences and concepts. Through the use of a researched-based
curriculum, teachers will acquire strategies and activities to
enrich the classroom and promote the engagement of children
in their learning. It is also imperative to keep parents involved
and empower them with knowledge and skills to expand
mathematical experiences at home and in the community.
Number sense and operations, geometry, measurement, algebra and data analysis have been identified as core areas of study
from preschool through high school. Within each of these areas,
there is a broad range of developmental skills teachers need to
understand to support and assess the diversity present in all
learners. As with literacy, children do not learn mathematics in
compartmentalized areas or at specific times. Literacy enhances
all the areas of study in mathematics. It is important to strategically place books in your interest centers around the classroom
in order to integrate literacy and numeracy.

• Music, rhyme, finger plays, chants and action songs engage
children through the use of multiple learning modalities.
• Objects within all interest centers encourage counting,
both rote and 1:1 correspondence.
• Number books and materials with printed numbers (spinners,
menus, telephones, cash registers, etc.) encourage number
recognition.
• Writing tools (markers, crayons, white boards, paints, etc.)
give children experience in writing numbers. Emphasis should
be placed on the concept of numeral representation vs. accurate
formation of the number.
• Identify and name numbers; increase awareness that written
numerals convey the idea of quantity.
• The idea of quantity can be developed through activities that
allow children to count or group objects in sets. Playing games
with dice, dominoes and playing cards helps children to
recognize sets without counting (subsidizing).
Continued on page 38
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• Compare two sets of objects so children learn to determine
which set has more, less, fewer, or the same.

• Technology allows children to easily interact with shapes
in a unique manner.

• Manipulate objects by taking them apart and putting them
together will emphasize whole/part relationship. (Cutting
pretend pizza into four pieces then making it whole again.)

• Obstacle courses reinforce the concepts of: in, on, behind,
through, and under, over, in front of, in between, on top of,
and next to.

• Use ordinal numbers in daily routines that emphasize order
of numbers e.g. Johnny is first, Kathie is second…

• Snack can be a time for introducing geometry. Fold napkins
into shapes, cut sandwiches in squares, rectangles or triangles.
Use foods like pretzels or licorice to make shapes.

• Combine or remove objects to create new sets to introduce
the idea of more or less (adding and subtracting).
Geometry – Explore, identify and describe two- and
three-dimensional shapes, manipulate and combine shapes,
and describe spatial relationships. Mathematical vocabulary is
important to use as children play, create and explore. This
draws attention to geometric concepts.
• Block areas naturally encourage children to explore and
manipulate shapes with two and three dimensions.

• Toys such as puzzles and shape sorters encourage activities
related to transformation.
Measurement – Use simple measurement vocabulary and
tools to strengthen knowledge of such attributes as length,
volume, weight, area and time. Use knowledge to compare
and order objects. Children use measurement vocabulary and
concepts informally to describe their surroundings and are ready
to expand their experiences and learning in this area.
• Use rulers, measuring tapes, yardsticks for measurement.

• Art materials encourage children to create and explore shapes
and spatial relationships (popsicle sticks, cardboard tubes, egg
cartons, boxes, buttons, cookie cutters, paint, brushes and paint
rollers of varying sizes, sponges, finger paint).
• Play dough and other moldable materials allow hands to
create different shapes.

• Use a variety of materials to create units of measure (building
blocks, linking cubes, yarn, ribbon, or a child’s foot print).
• Use measuring cups and spoons as tools in the sand and
water tables.
• Use nesting cups for size and predicting skills.

• Games give opportunities to sort, match, identify and label
shapes. (Going on a Shape Hunt or I Spy)

• Estimate how many cups of water it will take to fill up a bowl.

Early Childho
• Use of descriptive words in the classroom increases awareness
of shapes and size in the environment (the table is a circle, cereal
boxes are rectangles, Papa’s shoe is big, my shoe is little).
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• Put tape on the floor and measure a broad jump.
• Arrange containers in the kitchen area by size.

Algebra – Identify, create and extend patterns visually,
auditorially, and motorically. In a young child’s environment,
patterns and changes are all around them. Reinforcement of
early algebra concepts is a key to basic math understanding.

Data Analysis – Collecting, organizing and representing data
to draw conclusions. When children learn how to collect, organize and interpret information about their world, they are developing reasoning skills to solve problems and make decisions.

• Create patterns with blocks, beads, linking cubes, seasonal
items (leaves), teddy bear counters.

• Describe and compare attributes.
• Use Yes/No Charts.

• Create patterns with foods (goldfish/m&m/goldfish/m&m).
• Extend patterns – ABA, ABB, ABC.

• Organize data through charts and graphs to draw conclusions
(Who is here today? Who had milk or juice for snack? What is
your favorite color?).

• Find patterns in fabric, wallpaper, rugs, scarves, etc.
• Read books that illustrate patterns (Three Billy Goats Gruff:
Trip-trap, trip-trap, trip-trap).

• Use materials for simple data representation (pictures, blocks,
name cards, tally marks, poker chips, clothes pins, etc.).
• Categorize (farm animals vs. zoo animals).

• Sing nursery rhymes and chants.
• Encourage body Percussion: stomping, clapping hands or
knees (Miss Mary Mack, Mack, Mack).

There are countless ways to make your classroom rich in
numeracy experiences. As your children’s confidence in mathematics grows, their interests and competence will also grow!

• Use instruments to make patterns (rhythm sticks, drums,
maracas, bells, sand blocks).

An electronic version of this article can be accessed here:
http://essentialeducator.org/?p=12134 n

ood Numeracy
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Math Standards for the early grades, particularly K and 1,
are distasteful, but the new Common Core Standards
may have premiere distasteful status.

What makes them distasteful? A subtle combination of vagueness,
misplaced specificity, and a lack of understanding about teaching
young children. But let the committee or braintrust that made up the
descriptions about the standards speak for itself.
Below is a sidebar summary of seven mathematical practices for
K and 1. They aren’t practices for teachers, but presumably practices
that are induced in children through instruction that complies with the
standards. Think of at-risk kindergarten children as you read the list.

Mathematical Practices
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively. 3. Construct viable
arguments and critique the reasoning of others. 4. Model with
mathematics. 5. Use appropriate tools strategically.
6. Attend to precision. 7. Look for and make use of structure.
There is no doubt that these mandates are composed of English
words and follow English syntax, but some of them don’t seem to
convey more than a suggestion of meaning or relate in an obvious
manner to any specific standard or combination that would induce
the mandate.
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Mandate 1: Make sense of problems and persevere
in solving them.
This item raises the question of whether the authors or committee
who wrote it has a clear idea of what kindergartners are. They are
little guys who are just getting their feet wet in the sea of formal
instruction. Do we design material so it is easy for them? Not according to mandate one. Rather, it appears that we’re going to make math
“challenging” so kids have to frown and struggle as we remind them,
“Persevere, damn it.”
If this interpretation seems like a stretch, consider mandate one
with the p word replaced by a Webster definition:
Make sense of problems and persist in the undertaking in spite of
opposition or discouragement. If children are going to persevere,
we’re going to have to do our part and provide them with opposition
and discouragement. Why? Apparently so we can show them that
they are to persevere, damn it.

Mandate 2: Reason abstractly and quantitatively.
This mandate is what seems to be a tautology, words that are
strung together and say nothing more than what we would know if we
said that the children are to learn math. In other words, if children

My View: The Dreaded Standards
Zig Engelmann, author of Direct Instruction, reprinted with permission
from the author, http://www.zigsite.com/index.htm
learn anything relevant about math or even math applications, they
have to learn to reason abstractly and quantitatively.

provide the instruction children receive to create these viable
arguments and critiques?

To confirm that the person on the street understands this interpretation, I asked an unkempt person who was pushing a grocery cart
down the sidewalk, “Can young children do math without reasoning
abstractly and quantitatively?”

Mandate 4: Model with mathematics.
No, Virginia, I don’t know what this means. In this sentence,
the word model is an intransitive verb; I have some idea of what
mathematics is, but modeling with mathematics? I strike out. The
dictionary doesn’t help a lot. One meaning of model is: To design or
imitate forms. I don’t know what forms are being designed? Do kids
design something out of mathematics? If they make a concrete model
of anything it will be replete with mathematical details, but this isn’t
really modeling with math.

He looked at me and said, “No. Got any change?”
I think this response, particularly the reference to monetary
application, is quite as thoughtful as mandate number 2, which is
a good number for this tautology.

Mandate 3: Construct viable arguments and critique
the reasoning of others.

Another meaning of model is: to act as a fashion or art model.
This possible meaning provokes some pretty strange images, like kids
walking down the runway with numbers and geometric forms all over
them. In this case, at least a kid would be able answer the question,
“What on earth are you doing?” “Modeling with mathematics.”

If we’re talking about kindergarteners, what mathematical
arguments are they going to construct? And how are they going to
determine their degree of “viability” without knowledge of facts?

Mandate 5: Use appropriate tools strategically.

For math applications nearly all relevant arguments will hinge on
whether something is true or false. On the K level, we could expect
the viable argument and critique might go something like this.

This mandate seems to have redundant parts. If you use appropriate tools, it’s given that you know that they’re appropriate for particular “strategies.” We could also express the same idea without reference to appropriate. “Use tools strategically.” If we use them
strategically, we must have selected the ones that are appropriate.

“I got more money than you do cause I got four dollars.” “Oh yeah?
Show me.” “Those aren’t dollars. They’re pennies. You only got four
pennies.”
In a broader sense, exactly what are the properties of a viable
argument? Is it one that’s supported by or based on sound evidence?
Is it unassailable or irrefutable in logical form? Or is viable some kind
of slush word that refers to constructing, developing, growing through
the complexities of dynamic interaction? I forgot to ask the person
with the grocery cart this question, so I remain unsure.
The ultimate question, however, is, what central role would
arguments or critiquing the reasoning of others have to do with
kindergarten math? The children do not have extensive knowledge
of the facts and relationships needed to formulate either arguments
or critiques. And most relevant, where are the K standards that

Even if we accept the mandate as being clear in form, however,
the mandate does not suggest what kindergarten tools are related to
math. Let’s see: a calculator? Probably not, but certainly not as a central “tool.” If we’re talking about ruler, scissors, pencils and crayons,
they are tools, all right, but for these, the best-phrased mandate would
be something like, “Use tools appropriately.” That mandate would
imply both information about how to use the tools and also, what not
to do with them. For instance, “Don’t hit Daniel with your ruler; stop
cutting Lynn’s hair with your scissors, and don’t ever write on the
chalkboard with your crayons again, or stick pencils up your nose so
you look like a walrus.”
Continued on page 42
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The Dreaded Stand
Mandate 6: Attend to precision.

Granted, these mandates are for math, not physics, but the
committee who wrote the mandates should have some knowledge
about the “scientific” relationship between precision and accuracy.
The problem with attending to “precision” without reference to
accuracy is that a little guy could give evidence of being very
precise but dead wrong. For instance,

What’s 5 + 1? (Five.) What’s 3 + 1? (Three.) What’s 9 + 1? (Nine.)
What’s 1 plus 9? (One.)
The proof that the responses are precise is that that we could make
big bets on how the learner would respond to an item that was not
tested, such as, “What’s 18 plus one?”
We could even make sure that the learner is attending to precision
by telling him to “Think carefully before you answer.”
In the math arena we are concerned with accuracy, not only with
the answers, but accuracy in the steps that the learner takes to arrive
at the answers. Are the steps and answers correct? If so, the process is
accurate. Note, however, that the students’ accuracy is the result of the
precision with which the process is designed and taught to the learner.
So the precision is properly in the teacher’s bailiwick, and we need to
be very compulsive about precision, so the teacher will be able to
accurately judge from the children’s responses whether or not they are
learning what is being taught.

Mandate 7: Look for and make use of structure.
Once more, Virginia, I am perplexed. Is this structure in the
problems kiddies are working, in the surroundings, in the knowledge
children have, or does structure lie in some intricate relation between
hosts of the structural elements? Maybe nobody knows where the
structure is and that’s the reason the kids have to look for it. Or
maybe the game is simply based on pragmatics. Find something—
anything—you can make use of. That thing (whatever it is) has
structure.
But once we’ve found the structure, how do we go about making
use of it? Do we use it as a basis for performing mathematical
operations? If so, the mandate is opaque and would be more clearly
stated as, “Identify numerical relationships and express them in
number operations.”
In summary, singly or as a group, these sidebar mandates are an
insult. Somebody might argue that they don’t really reflect the actual
standards for K. They are simply some kind of window dressing
designed to call attention to...The words that follow are the ones that
would make this justification an easy target to shoot down. What
possible virtue would a document that is designed to change the lives
of children through education have if it is cloaked in vagueness, with
directives that have no obvious application to kindergarteners?
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The sidebar is not the only problem. On the same page is an
overview of what children are to learn more specifically in K. One
item presents a very sophomoric analysis.

Number and Operations in base 10:

Work with numbers 11–19 to gain foundations for place value.

No, we’re not going to carp over the fact that the heading refers to
only one number, but focus on the assertion that the teen numbers
(which should really start with 10 not 11 in base ten) provide a good
foundation for place value. If you really thought about it and tried to
come up with the most confused, screwed up, non- generalizable
decade, 10–19 would win in a landslide. In other words, this decade,
isolated from the other two-digit decades, teaches very little about
place value.
Consider the relationship between the names and what the kindergartener is to write. One name is sixteen. For that name, you say the
6 first, but write it last. Hmmm. The same pattern holds for all the
numbers that end with the word teen, 13 through 19. For some of
these numbers the name for the second digit is a familiar counting
number, 14, 16, 17, 18, 19. For 13 and 15, the name you say before
saying “teen” is not really a counting number. You don’t say threeteen
or fiveteen, but you write a three or five as the second digit.
Then you have 10, 11, and 12, which have names that are totally
independent of what you write. If they followed the pattern of 14,
16, and the others, the name for 10 would be zeroteen; 11 would be
oneteen; 12 would be twoteen. Also, if all the teens were regular,
13 would be threeteen and 15 would be fiveteen.
Even though the pattern for the teen numbers is very lumpy, at
best, let’s say that we work on it until children are super firm in
writing numbers from dictation and reading teen numbers.
Have they learned solid foundations for place value? Unless they
work on other two-digit numbers, the answer has to be no. Here’s the
test. We tell them, “You’re going to write a number you have written
before. This number has two parts, but does not have a one in it.
Write the number 75. Remember, write two parts—a part for 70
and a part for 5.”
What are the odds of them writing it correctly? Given that the
children don’t know how to write 70, they wouldn’t write 570
(the 5 before the 70.) They might write 57. They might forget the ban
against using 1 and write 517 (thinking that the 10 in 70 is really 17).
But they would have absolutely no basis for knowing that the 7 was
the first digit.
Yet, the conventions that apply to 70–79, apply to 20–29, 30–39,
40–49, 50–59, and all the other decades through 99. So with respect
to the relationship of name parts with what you write, which is more
generalizable for place value, 70–79 or 10– 19? Clearly, 70—79.

dards

It doesn’t have oddball irregular names for 70, 71, and 72 (compared
to 10, 11, 12). The name for each digit to write is specified by the
name, and they are written in the same order they occur in the name,
not in reverse order.
Not only are there problems with the relationship of name to the
order of digits. Children can’t really learn much about place value for
base ten numbers before they learn a range of two-digit numbers. If
they become familiar with all numbers to 100, it is now possible to
show them how the digits relate to place value. The rule we present is
simply that the first digit tells the number of tens. The second digit
tells the number of ones.
Now it’s just a question of presenting examples like 56, 34, 81, 27,
and 13, and asking the children:
How many tens? How many ones?
If children can write and read the numbers correctly, this relationship is pretty easy to teach. But if the only numbers that children
work with are 10–19, it doesn’t make a lot of sense because the
number of tens is no variable. There’s always one ten. So this is a
poor foundation because it doesn’t show the relationship between the
number of tens (the first digit) and the number of ones (the second
digit). In other words, the only reasonable foundation for place value
is the understanding that both digits of the numeral tell about groups.
The first digit specifies the number of groups that have ten; the
second digit specifies the number of groups that have one.
I haven’t presented viable arguments and critiques about any of
the actual standards for K, but I have pointed out enough slop to suggest why at least some of the actual standards would be distasteful.
Most of this distastefulness results from the committee’s strange
notions of how children learn. The standards clearly follow the
Piagetian myth that children first manipulate then internalize the
manipulations, which slowly grows into “concrete operations,”
and later into “abstractions” or formal operations.

It does not work that way, and manipulatives are an instructional
nightmare in K. The products—what children actually learn from
manipulation activities—are trivial compared to what could be taught
directly in the same amount of time. This fact implies the fundamental problem with these and other standards for the early grades.
Committees keep writing standards that are not based on empirical
evidence of what children are able to learn about math and the
specific technical details of instruction that cause the learning.
Until those who create standards for the early grades let go of
superstition and start looking at facts of performance, math standards
continue to be a potpourri that includes standards that are perfectly
reasonable both in terms of what is teachable and what is necessary
for good math instruction, and nonsense standards that instructional
programs have to incorporate if these programs are to be adopted by
all the states that have bought into the latest distasteful standards.

An electronic version of this article can be found here:
http://essentialeducator.org/?p=11794 n
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Why Minority Children
Cannot Learn Math
EDITOR’S NOTE:
In medicine, the public demands that practitioners be knowledgable
of and use proven, research-evidenced practices. To do anything less
would be considered malpractice, resulting in harm to the patient and
litigation against the practitioner.
In education, practitioners are often allowed to use pseudo-science,
and teaching strategies that reinforce their biases, opinions and comfortable teaching styles, even when the evidence shows that many practices
are ineffective and cause “educational harm” by limiting student
achievement. The cumulative results are evidenced by low student
performance of U.S. children and youth relative to countries such as
Finland, Singapore and India. It is no wonder that the general public is
increasingly agitated with our slipping proficiency scores and educators
whom they hold responsible. Sadly, the axiom of “Those who ignore
history are doomed to repeat the same mistakes” is alive and prevalent
in education.
“We can, whenever we choose, teach all children whose schooling
is of interest to us. We already know more than we need to do that.
Whether or not we do it must finally depend on how we feel about
the fact that we haven’t so far.”— Ron Edmonds
“We already know more than we need to do that” refers to decades
of irrefutable research and effective practices that appear to have been
somehow “lost,” and replaced by lesser practices. If you are not
familiar with the work of Zig Englemann, the father of Direct
Instruction, please continue reading. The Common Core Standards
raise some questions about what kindergarden children are capable of
learning in math. Most of the children in the film were taught by Zig
for two school years. Two of the children were in the preschool only
one year as kindergarteners. Consider the following true story and
accompaning video from 1966!
The following story is abridged from an original blog post by Cathrine
Johnson, from: www.kitchentablemath.blogspot.com, and includes
selected passages from Englemann’s book (now out of print)
War Against the School’s Academic Child Abuse.
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Engelmann Teaches Fractions to
Disadvantaged 5 Year Olds
In the summer of 1966, the Anti-Defamation League expressed
interest in making a film showing the achievements of the disadvantaged black preschoolers we had been working with at the University of
Illinois. Two years earlier, these kids had been selected for the project
as four-year olds on the basis that they came from homes that were
judged particularly disadvantaged and nearly all of them had older
siblings in classes for the mentally retarded. These kids came to our
school half-days as four-year-olds and as five-year-olds.
We managed to teach these kids more and make them smarter than
anybody else had done before or after. That was our goal, particularly
with this first flight of kids–to set the limits to show what could be
done. We felt that this demonstration was particularly important because
Headstart was looming in the wings, and it was clearly moving in a
direction of being nothing more than a front for public health, not a
serious educational project. We saw this as a great contradiction
because disadvantaged kids were behind their middle class peers in
skills and knowledge.
We taught reading, language, and math to our preschoolers. And
they learned these subjects. They also learned to learn well and therefore how to be smart. A film showing what these kids could do might
moderate what seemed to be the inevitable mandate of the Office of
Economic Opportunity to designate Headstart as a “social experience”
based on the model of the middle-class nursery school. It seemed
obvious that the model would not work.

“Here’s to the crazy ones, the misfits, the rebels, the troublemakers, the round pegs in square holes,
the ones that see things differently. They are not fond of rules, and they have no respect for the status quo.
You can quote them, disagree with them, glorify them or vilify them. About the only thing you can’t do is
ignore them, because they change things. They push the human race forward. And while some may see
them as the crazy ones, we see genius. Because the people who are crazy enough to think that they
can change the world...are the ones who do.”(Excerpt from an Apple commercial)
We rounded up seven of the kids who were in our top group. (We
grouped kids for instruction according to their performance.) They were
in the middle of summer vacation, and we didn’t have an opportunity
to work with them before the film to “refresh” or rehearse them. A
professor at the University of Illinois found out about the filming
and asked if she could bring her class to view it. Why not?
So seven little black kids came into the classroom, sat in their chairs
in front of the chalkboard with big bright lights shining on them, with
two big cameras on tripods staring at them, and with a class of university students in the background. And these kids did it. There were no outtakes, no cut sequences, nothing but the kids responding to problems
that I presented, the types of problems I had taught them to work.
These were not necessarily the problem types that one would present
preschoolers as part of a 12 grade sequence, but they were good problems to show that these kids could learn at a greatly accelerated rate.
On the film, the kids worked problems of addition, subtraction,
multiplication, and fractions. They worked problems in which they
found the area of rectangles and problems in which they found the
length of an unknown side of the rectangle (given the number of
squares in the rectangle and the length of one side). They worked
column-addition problems that required carrying and problems that did
not require carrying. They even worked problems involving factoring
expressions like 6A + 3B + 9C. And they used the appropriate
wording: “Three times the quantity, 2A, plus 1B, plus 3C.”
The kids told me how to work a simple algebra problem: “The man
at the store tells you that 1/4 of a pie costs 5 cents. You want to buy the
whole pie. How much is the whole pie?” After telling me how to work
the problem by multiplying the reciprocal of 1/4, I wrote the answer as
$20. The kids jumped up to correct my sign error, one boy observed,
“Wow, you have to pay that much for a pie?”
And the kids did dimensional analysis involving the equation:
A + B = C. They told me how to rewrite the equation so it told what
A equals (A = C – B), what B equals (B = C – A), and what C equals
(C = A + B).
The last problem type I presented on the film was the simultaneousequation problem:
A + B = 14 A – B = 0
They had worked on similar problems in which A and B were the
same size (inferred from A – B = 0) and they quickly told me that the
numbers were 7 and 7. There was still time left so I presented them
with a brand new problem type:

I pointed out that when you start with A and minus B, you end up
with 2. So A is bigger than B. They frowned, they thought; and finally
the little girl sitting on the end of the group — who is now an engineer
— said in a wee voice, “8 and 6.” These were kids who had not yet
entered first grade.
The film made no difference in deterring Headstart from becoming a
program that produced no real gains. Nor did it give notice that failure
with disadvantaged kids was a failure in instructional practices. We had
shown, however, that all the disadvantaged black kids we worked with
could learn to read and perform basic arithmetic operations in the preschool and that the average IQ gain of these kids was 24 points.
There was no official follow-up — that would have required
funding, etc. However, Engelmann kept in touch with those students
over the years.
One day I phoned Engelmann-Becker offices in Eugene about
something different and was privileged to speak with Engelmann himself. I immediately asked about those children. He told me they had had
one or more reunions and these kids had continued to do well in school,
despite attending rather poor inner-city elementary schools. They finished high school, some, maybe most, went to college and have “middle
class” occupations. One (a girl) became an engineer (electrical engineer,
I think); another is a loans manager for a major Chicago bank, another
became an officer in the Marines. They did well for themselves and
their promising beginning did not “wash out” the way many other early
interventions seemed to do.
Although the children didn’t have a large repertoire of number-facts,
they demonstrate understanding of operations for solving the different
types of problems Zig presents.
1966 Film of Zig Talking and Demonstating DI Math
from Zig Engelmann on Vimeo.
http://www.zigsite.com/trainingvideos/zig_math_video.html
Zig Englemann is responsible for more than 9 funded research
grants, 18 books, 27 book chapters and monographs, and 47 articles.
Furthermore, Engelmann has put his ideas into practice through an
inspiring array of instructional programs: 20 in reading, 8 in spelling,
18 in mathematics, 10 in language, and 3 in writing.
Access the electronic version of this article here:
http://essentialeducator.org/?p=11765 n
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Why choose mathematics in
high school? Here’s why.
Despite the availability of well-paid jobs in fields such as engineering, statistics, and technology, many students do not take enough
math courses. They see it as hard, boring, and irrelevant — not true.
Here are twelve excellent reasons to learn math:
It makes you smarter.
Math is to learning what endurance and strength training is to
sports: the means to excel in the specialty of your choice. You can’t
become a major sports star without being strong and having good
cardiovascular ability. You can’t become a star in any profession
unless you can think smart and critically. Math will help you do that.
You’ll make more money.
Winners of American Idol and other celebrities may win big
bucks, but they are few and far between. If you skip auditions and
instead do your homework — especially in math — you can go on to
get an education that will get you a well-paid job. You can earn more
than what pop singers and sports stars make — perhaps not right
away, but over a lifetime.
You’ll lose less money.
When hordes of idiots throw their money at pyramid schemes,
it is partially because they don’t know enough math. If you know a
little bit about statistics and interest calculations, you can see through
economic lies and wishful thinking.
You’ll have an easier time at college.
Yes, it is hard work to learn math properly while in high school.
But when it’s time for college, you can skip reading pages and pages
of boring, overly explained texts. Instead, you can look at a chart or a
formula and understand how things relate. Math is a language, more
concise and effective than other ones. If you know math, you can
work smarter, not harder.

It doesn’t close any doors.
If you don’t choose math in high school, you close the door to
interesting studies and careers. You might not think those options are
interesting now, but what if you change your mind? Besides, math is
most easily learned when you’re young, whereas the social sciences,
history, art, and philosophy benefit from a little maturing.
It’s interesting.
Too many people — including teachers — will tell you that math
is hard and boring. What do they know? You don’t ask your grandmother which game console you should get, and you don’t ask your
parents for help in sending a text message. Why ask if math is hard?
If you do the work and stick it out, you will find that math is fun,
exciting, and intellectually elegant.
You’ll meet it more and more in the future.
In the future, journalists and politicians will talk less and analyze
more. Police officers and military personnel will use ever more
complicated technology. Nurses and teachers will have to relate to
numbers and technology every day. Car mechanics and carpenters
will use chip optimization and stress analysis as much as wrenches
and hammers.
You can get through, not just into, college.
Even if you cherry-pick the easy stuff in high school, you’ll be
eligible for college. Having a diploma is nice, but don’t think it makes
you ready for higher education. You will notice this as soon as you
enter college and have to take remedial math programs, with ensuing
stress and difficulty.
It’s creative.
Many people think math has to do only with logical deduction and
somehow is in opposition to creativity. The truth is that math can be a
supremely creative force if the knowledge is used correctly, not just as
a tool for problem solving during your career.

You’ll live in a global world.

It’s cool.

You will compete for interesting jobs against people from the
whole world — and the smart kids in China, India, and eastern
Europe regard math and other “hard” sciences as a ticket out of
poverty and social degradation. Do as they do: Obtain knowledge that
makes you viable all over the world, not just in your home country.

You have permission to be smart; you have permission to do what
your peers do not. Choose math so you don’t have to, for the rest of
your life, talk about how math is hard. Choose math so you don’t
have to joke away your inability to do simple calculations. Besides,
math will get you a job in the cool companies, the ones that need
brains.

You’ll live in a world of constant change.
New technology and ways of doing things change life and work
daily. If you have learned math, you can discover how and why things
work, and avoid scraping by through your career, supported by Post-it
Notes and Help files, scared to death of accidentally pressing the
wrong key and running into something unfamiliar.
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Original author: Espen Andersen, Norwegian School of
Management, Originally published 2006 © Edutopia.org;
The George Lucas Educational Foundation
The electronic version of this article can be downloaded here:
http://essentialeducator.org/?p=11897 n

Do the
Math:

The Importance of
Making Friends
with Numbers
Espen Andersen, Norwegian School of Management,
Originally published 2006 © Edutopia.org;
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Our
Mathematical
Challenge
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John Woodward Ph.D., Dean of the School
of Education, University of Puget Sound
We understand the issue more and more every day. For years,
we’ve been told that our students don’t stack up in math when
compared with their peers in other countries. Our performance isn’t
that bad at the fourth grade, but TIMSS and PISA data clearly show
significant comparative declines as our students end eighth and tenth
grade. One of many interpretations of these data is that math at the
intermediate and middle grades is an exceedingly weak link in our
educational system.
Were that not enough, the link between mathematical competence
and success in the workplace is becoming ever clearer as the economy
slowly emerges from a deep recession. A recent and fascinating issue
of the Atlantic Monthly (Davidson, 2012) provides a lucid account
of the extraordinary gaps in knowledge between highly successful
manufacturing workers and their less skilled counterparts who are
employed, at least for now, on the same factory floor. The former
possess increasing amounts of quantitative knowledge, while the
latter live in fear of automation or outsourcing. Success in math at
the middle grades, which is obviously fundamental to success in high
school and beyond, is a cornerstone for securing the future for
American students.
Standards, such as the Common Core, are one way to renew our
commitment to raising mathematical performance. Yet the challenges
are significant, as evident in a recent survey of school districts from
around the country (Center on Educational Policy, 2011). Most districts agreed that the Common Core Standards are more rigorous than
most state standards and that if implemented well, they will improve
student math skills. Yet respondents also felt that new curricular materials as well as fundamental changes in instruction would be needed.

The Need for Professional Development
Every business organization including school districts wants to
hire “turnkey” employees. These are teachers who can hit the ground
running and deliver instruction at a high level. Yet with changing standards and what we know about how long it takes any professional to
develop a high level of skills, this desire is unrealistic. The hope for
turnkeys also puts aside the millions of teachers who already work in
our schools. Again, the international message is clear and consistent:
high achieving countries hire the best candidates they can, but they
continue their professional development through many years of
employment (Akiba & LeTendre, 2009; McKenzie & Company,
2007). We need to adopt this thinking if we have any hope of
raising the math performance of our students in today’s schools.
There are distinct features to high quality professional development in mathematics for today’s teachers. First, it is crucial that
teachers understand the concepts they are teaching. Some would
argue that this means extensive refresher courses in college level
mathematics, most of which is taught in a traditional, symbolic

fashion. Learning more formal mathematics can possibly help some
teachers, but it is an unlikely solution for most. Also, there is little
guarantee that any of this kind of professional development transfers
to the classroom. Instead, teachers need vivid demonstrations of
key concepts (or “big ideas”), as well as opportunities to engage in
learning activities that promote the kinds of instruction advocated
in the Mathematical Practices component of the Common
Core Teachers – and their students – need opportunities to analyze,
discuss, and reason about concepts. They also need to solve the kinds
of problems that promote strategic thinking and persistence. Naturally,
how to integrate thoughtful skills practice is also part of the picture.
Teachers also need to see the “big picture” within the different
strands of mathematics. For example, they need to see how rational
numbers develop in complexity over grades 3 through 7. This kind of
connected understanding of a strand helps teachers see how the big
ideas link together, how what was taught at a previous grade level
needs to be reviewed, and how what one does at their grade level is
important for the next one.
Vivid examples of classroom practice are also critical. How do
I use fraction bars effectively? How do I orchestrate a classroom
discussion with an eye toward students who do not normally participate? How do I assist students when they get stuck grappling with rich
mathematical problems? Well designed video examples can go a long
way to improve practice, and they are something teachers can return
to again and again.
Finally, teachers need a tremendous amount of assistance when it
comes to instructional planning. Linking the content of a district’s
math adoption to Common Core Standards is challenging in itself.
Even more, creating opportunities within a unit of instruction for
students to engage in mathematics at a high level is new to many
teachers. It is easy to skip this kind of instruction, particularly if
it is a new kind of classroom practice.
Teachers need guided assistance doing this as well as developing
a variety of assessments that tap into the kind of thinking we want
today’s students to do in math.
There is good news. We can provide the kind of professional
development our teachers need. Our challenge is to accept the fact
that this kind of work is an unavoidable feature of today’s successful
school systems.
An electronic version of this article can be found hre:
http://essentialeducator.org/?p=12200 n
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