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a message from the microsoft corporation and american institutes for research 1

The Microsoft Corporation and the American Institutes for Research (AIR)
are pleased to have partnered in the development of this Field Guide to
Student Success in Mathematics and Science. Our two organizations are
deeply committed to assisting schools and districts in transforming
themselves to better prepare students to meet the great challenges and the
great opportunities of the 21st century. We share a common concern
regarding the critical need for dramatic improvement in our K–12 school
systems, particularly in the area of mathematics and science education. 

Microsoft, as a major player in the global software industry, is acutely aware
of the increasingly important role that advanced mathematics and science
skills play in today’s global, digital economy. Our company has a long
history of supporting educational initiatives in Washington State,
throughout America, and around the world. Microsoft’s support for this
Field Guide reflects its deep concern for the growing gap between the
demands of the increasingly technical workplace and the ability of the
American K–12 school system to produce students with high levels of
mathematics and science skills. 

AIR, as one of America’s leading educational research, evaluation, and
consulting organizations, has been a long-time advocate for increasing
academic rigor in America’s K–12 school systems. AIR sees dramatic
improvement in student performance in mathematics and science as being a
critical component of America’s nationwide strategy for educational reform.
Our organization hopes that this Field Guide will assist educators, both in
Washington State and across the country, in mobilizing broad-based efforts
to reform their instructional practices in mathematics and science so as to
drive gains in student achievement.

We developed this Field Guide as part of a major initiative to improve
mathematics and science education in a group of school districts in the
Puget Sound area of Washington State. With the strong support and
leadership of the Puget Sound Educational Service District (PSESD), eight
school districts—Bellevue, Highline, Issaquah, Kent, Lake Washington,
Northshore, Renton and Seattle—have come together and committed to an
aggressive agenda of improving mathematics and science education,
particularly in their middle schools.

Microsoft Corporation
a message from the
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This Field Guide is the second major document created over the last year as
part of Microsoft’s philanthropic strategy for K–12 education in the Puget
Sound area. The first document, The Gateway to Student Success in
Mathematics and Science, summarizes the existing research in mathematics
and science education and proposes a framework for school districts in
developing an educational reform strategy. This Field Guide is a companion
piece to the first document, and its central purpose is to serve as a research-
based sourcebook for school and district leaders as they lead instructional
change in their school communities. While the primary audience for this
Field Guide is Puget Sound educators, we realize that its contents can also
have significant value and applicability in the larger educational community
throughout the country.

Microsoft and AIR hope this Field Guide supports significant and
fundamental improvements in mathematics and science

education in the middle grades. Our intent is that it
serves as a platform and catalyst for the

development of dynamic strategies for
improving mathematics and science outcomes
for all students. We look forward to a strong
and productive relationship with the PSESD
and the eight participating school districts.
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a call for middle school reform in mathematics and science 3

To fully participate as citizens of the 21st century, today’s generation of young

people will need significantly higher levels of academic skills than prior

generations. Today’s technology-driven workplace assigns a high premium to

the analytic competencies of mathematics and science that are central to our

global, digital economy.

Unfortunately, the current K–12 education systems in Washington State and across
the country are proving to be inadequate for producing the required high levels of
student achievement in mathematics and science. The increasing number of students
with diverse linguistic, cultural, and learning needs are particularly vulnerable in
these school systems where their performance continues to lag behind their
classmates. This weakness in student academic performance is quickly emerging as
a serious threat to America’s long-term economic security and vitality.

A previous publication from Microsoft and AIR, The Gateway to Student Success in
Mathematics and Science (2006) (Gateway), summarized the existing research on
student learning in mathematics and science.1 Several key themes emerged from this
review that should inform education leaders as they strive to dramatically improve
student performance in mathematics and science:

• The mathematics and science performance of U.S. students in the K–12 system
lags substantially behind their international peers. This weakness in U.S. student
performance exists across all student groups, even among our highest
performing students.

• Algebra is the key “gatekeeper” for student access to the upper-level high school
courses in mathematics and science that are drivers of high school graduation,
college readiness, and college completion. 

• Providing all students with rigorous mathematics and science coursework in
middle school and early in high school will help to close the achievement gap
among students from differing ethnic and socioeconomic groups.

• Student performance in Washington State in mathematics and science parallels the
weak performance seen nationally. While the state is above the national average in
student performance, it lags in the quality of its standards, the rigor of its
graduation requirements, and the college-readiness of its high school graduates. 
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These research findings suggest a number of powerful implications for educators as
they consider ways of improving student performance in mathematics and science.
However, more than any other, the most powerful implication is this:

Utilization of this Field Guide

This publication should be viewed as a companion piece to the earlier Gateway report.
That is, given the findings of the Gateway report, this Field Guide takes the next step by
identifying key strategies and practices that educators can utilize to drive instructional
change in their schools and school districts. Ultimately, the intent of this Field Guide is
to be a resource for educators as they lead reform of middle school mathematics and
science in their school communities. It provides superintendents, administrators,
principals, and teacher leaders with ideas and recommendations for leading instructional
improvements in their schools that are based on research and best practice. 

If we want to dramatically 
increase the proportion of
students graduating from 
high school with high level,
globally competitive skills,
then we must dramatically increase the number 
of students who achieve proficiency in algebra 
in their middle school or early high school years.

This algebra proficiency will serve as a gateway 
to the advanced high school courses which are
drivers of high school graduation, college
readiness, and post-secondary completion rates.
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a call for middle school reform in mathematics and science 5

This Field Guide should be used by schools and districts to assist them in developing
well-articulated and widely shared plans for creating middle schools where all
students succeed. This Field Guide is organized to provide easy navigation to ideas
and recommendations in a number of key areas. In particular, it provides detailed
resources and recommendations in two major areas:

• Creating a shared vision of teaching and learning: Any strategy designed to
improve student performance in mathematics and science must be grounded in a
clear and shared vision of teaching and learning. This section of the Field Guide
describes the key elements of an instructional vision that are based on research
and best practice and that are critical to the ultimate success of any school or
district reform initiative. These elements are imperatives that school leaders must
put in place to ensure the success of their instructional reform program.

• Core components of successful mathematics and science programs:
This section provides detailed recommendations in five areas that are the core
components of successful mathematics and science programs in schools and
districts. The materials associated with each of these components are included
under a separate tab in order to provide ready access to the resources of each
component. The five components are:

> Curriculum expectations and implementation

> Professional development and professional culture

> Assessment

> Data driven decision-making 

> Community and stakeholder support

This Field Guide is not intended to be read at one sitting from cover to cover and
then put away on a shelf; instead, readers are encouraged to turn to this report on
a regular basis to inform their work in leading instructional change. Accordingly, it
offers a wide variety of ideas, resources, and recommendations that can be tools for
educators working to significantly improve middle school mathematics and science
programs.
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AAny strategy designed to improve student performance in mathematics and

science must be grounded in a clear and shared vision of teaching and

learning. Curriculum, professional development, assessment, data-driven

decision-making, and community support are all necessary components of a

high-quality educational program. However, these components will have little

lasting impact on student achievement unless they are effectively realized in

classrooms in which high-quality teaching and learning thrive.

The Key Elements of an Instructional Vision

Effective and productive teaching is not magic and it does not happen by accident.
Instead, successful classroom teaching is thoughtfully planned and rooted in a very
clear understanding of the teaching and learning process. A vision for great
classroom teaching in mathematics and science needs to be built on a powerful set
of key elements:

• Effective instruction begins with a clear understanding of specific learning
expectations for all students. Effective instruction must be built on a clear
picture of exactly what skills, concepts, big ideas, and understandings the lesson
or unit is designed to develop. This means identifying the tasks, problems, and
activities that will be used to support the specific learning expectations; clearly
delineating the key questions and explanations that support the tasks, problems,
and activities; utilizing techniques to help struggling students master the new
lesson; and attending to the likely errors and misconceptions that undermine
effective learning.

• The heart of effective mathematics and science instruction is problem-
solving, reasoning, and inquiry. Effective instruction must consistently include
opportunities for students to formulate questions and problems, make
hypotheses and conjectures, gather and analyze data, and draw and justify
conclusions. Students in effective classrooms regularly encounter questions like
“Why?”, “How do you know?”, and “Can you explain that?” Nearly every survey
of business and industry identifies the critical need for workers who are able to
reason, question, quantify real-world situations, and solve problems. Thus,
problem-solving as the heart of mathematics and inquiry as the heart of science
are both societal and educational imperatives.

shared visioncreating
of teaching and learning

A



“
Effective and
productive
teaching is not
magic and it does
not happen by
accident.
Instead, great classroom
teaching is thoughtfully
planned and rooted in a 
very clear understanding 
of the teaching and 
learning process.

“
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• Effective instruction uses contexts,
connections, and technology to
engage students and increase the
relevance of what is being learned.
Teachers have a choice: rely on
abstractions and rules that are rarely
connected to realistic situations and
common contexts, or embed these
abstractions in realistic contexts and
problem situations that bring
mathematics and science to life.
Technology, when integrated into the
curriculum, can greatly enhance
learning: calculators, computers, and
scientific kits and instruments are
important tools for supporting learning
and making instruction more relevant.
Graphing calculators that link symbolic,
tabular, and graphical representations
of functions help students to develop
critical understandings of algebra.
Scientific simulation software 
enables students to create scientific
environments and to analyze the impact
of changes in selected conditions. 

• Effective instruction relies on
alternative approaches and multiple
representations. Many students do not
process the content being taught in the
same way that the teacher processes
the content. For example, the teacher
visualizes “three-quarters” as three out
of four slices of a small pizza; but one
student may “see” three quarters or 
75 cents, another student may “see”
three red balloons out of a total of four,
and still another student may “see”
three quarters of an inch on a ruler.
Effective instruction recognizes that
students conceptualize mathematical
and scientific concepts in different but
often equally appropriate ways. It
includes deliberate attention to such
multiple representations and to

CREATIN
G

 A
 SH

A
RED

 VISIO
N

 O
F TEA

CH
IN

G
 A

N
D

 LEA
RN

IN
G



teaching

a field guide to student success in mathematics and science • a sourcebook for washington state educators

CR
EA

TI
N

G
 A

 S
H

A
RE

D
 V

IS
IO

N
 O

F 
TE

A
CH

IN
G

 A
N

D
 L

EA
RN

IN
G

alternative approaches to accommodate
the diversity of learning styles within
every class.

• Effective teaching and learning build
on the unique linguistic and cultural
strengths of each student.
Increasingly, classrooms are comprised
of students who come from a wide
variety of racial, ethnic, cultural, and
linguistic backgrounds. Effective
instructional approaches build on these
personal attributes as value-added
assets in the learning process, not as
deficits to be overcome. Instruction
that is respectful of and integrates the
cultural and linguistic backgrounds of
the students improves the acquisition
and retention of new information.

• Effective instruction incorporates
ongoing cumulative review. Very few
people master something new after one
or two lessons or homework
assignments. One of the most effective
strategies for fostering mastery and
retention of critical skills is daily
cumulative review. Teachers can do
this as part of a daily warm-up, as
“bell work” that focuses on recent
instruction, or as a daily “mini-quiz”
that contains four to six problems that
keep skills sharp, review vocabulary,
and reinforce conceptual
understanding.

• Effective teachers reflect on their
teaching and make revisions to
enhance student learning. Effective
teachers replay their instruction; reflect
on what appeared to work and what
was more problematic; and examine
student responses/work as part of an
ongoing cycle of plan, teach, reflect,
refine, and plan all over again.

8
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• Effective teachers work collaboratively with colleagues. Rather than perpetuate the
isolation commonplace for most teachers, a collaborative, mutually supportive
environment must be put in place for teachers and other school staff. Reaching out to
colleagues with a question, a concern, or an idea and benefiting from the shared
wisdom of the group yields far more effective teaching. 

Schools and districts must undergo substantial change to create classrooms that reflect this
vision of teaching and learning. This change is neither easy nor quick. It requires the deep,
sustained commitment of educators in schools throughout Washington State to improve
their practices relative to this instructional vision. 

We know that this instructional vision will not get implemented by exhortation alone; we
also know that teachers will not do what they cannot envision and cannot do what they do
not understand. However, once a compelling instructional vision is broadly shared in a
school community, schools and districts have a common platform upon which to organize
and structure the specific improvement strategies described in this Field Guide.

Leadership for Learning

Creating dramatically different environments for the teaching and learning of mathematics
and science in middle school classrooms is a daunting task. Meaningful improvements in
mathematics and science programs can occur only on a broad scale as the result of a
thoughtful and sustained commitment of energy, attention, and resources from a wide array
of key players in a school system—including teachers, principals, administrators, and the
superintendent. 

The fundamental starting point for dramatic reform in mathematics and science instruction
lies with a strong commitment by educators to lead their school communities toward
sustained and long-lasting change. Without committed and inspired leadership, even the
best-laid school and district plans will eventually wither and die. Leadership energy should
focus on dramatic improvements in the quality of the instructional relationship between
teachers and students. The key attributes of the leadership required to drive improvements
in mathematics and science instruction are:

• Leaders must catalyze the creation and development of a coherent vision of change
for the future. Schools and districts need a clear vision of the future that will serve as
their central guidepost for instructional change. This vision needs to be clear and
compelling so that a wide variety of participants—teachers, parents, principals,
administrators, and the community at large—can embrace it and put it into practice on a
day-to-day basis.
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• Leaders must create the belief that the change is accomplishable. A vision and plan
that is beautiful on paper but cannot be implemented is ultimately a failure. Leaders
must develop thoughtful and clearly defined plans that are designed to meet the 
real-world challenges of the implementation reality. Then, they must ensure that the
necessary human, intellectual, and financial resources are available to support the
change process through its entire implementation.

• Leaders must generate a sense of urgency about the change process. Leaders must be
relentless in advocating for improvements in mathematics and science education: What
can we accomplish this school year? What can we accomplish this month? What can we
accomplish today? Leaders must challenge the status quo to accomplish the changes
described in this Field Guide while constantly assuring the community that this effort is
not just another educational fad.

• Leaders must embrace their community’s diversity and use it as an asset in their
vision for change. Leaders must recognize that their instructional vision can be
enhanced by the cultural diversity of their school community’s students, parents,
teachers, and staff. School leaders must embrace the community’s diverse stakeholders
and see them as being central to their plan for success. 

• Leaders must publicly and personally model the change they strive to effect. School
leaders must demonstrate their personal commitment to mathematics and science
education in everyday actions. They must use evidence to formulate their plans and to
support mid-course corrections that may be needed. How can I use mathematics and
science skills to do my job better? What professional development do I need to improve
my personal understanding of mathematics and science concepts? Can I explain myself
better using charts and graphs rather than just words?

Alignment for Success

Even when a school or district has dynamic leadership with a compelling vision for
instructional improvement in mathematics and science, enormous barriers must be
overcome to create lasting gains in student achievement. Most importantly, leaders must
take on the very difficult task of aligning all of the components of the school or district’s
educational program in accord with their overarching instructional vision.

We know that teachers regularly receive mixed and conflicting messages about what should
be taught, how it should be taught, and how it will be assessed. This is why alignment—the
creation of deliberate coherence across all components of mathematics and science
programs—is so critical to ensuring that teachers are absolutely clear and confident in their
instructional approach with students. 

The need for and the importance of alignment is not a new idea. For example, the Deep
Alignment Training Math Pre-Institute in Washington State calls for a match between
curriculum (what is taught), instruction (how it is taught), and assessment (what is measured).



“
Even when a
school or district
has dynamic
leadership with a
compelling vision
for instructional
improvement in
mathematics and
science,
enormous barriers must be
overcome to create lasting
gains in student
achievement.

“
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We know that aligning these three
components—curriculum, instruction, and
assessment—with the same learning goals,
standards, and educational philosophy
results in higher student achievement. 

This Field Guide describes a wide variety
of specific strategies that can be utilized
by school communities to improve their
mathematics and science programs.
However, these strategies should not be
viewed as discrete and independent ideas.
Instead, leaders need to weave a series of
these actions into a coherent framework
to support an instructional vision for their
entire school or district. That is, teacher
professional development activities are
aligned with the curriculum, which is
aligned with the assessments, which are
aligned with the curricular materials,
which are aligned with the principal
training program, which is aligned with
the budget. Key attributes of an alignment
strategy are:

• No decision is seen as discrete and
independent, but viewed instead as
being part of the larger instructional
vision. Every component of an
instructional program is connected in
some way to every other component.
Ignoring this interconnectedness easily
dooms many reform strategies. For
example, a change in the curriculum
will necessitate changes in professional
development, instructional materials,
and assessments. Changing a 
classroom focus toward open-ended
problem-solving and inquiry-based labs
must be accompanied by commensurate
changes in instructional time
allocations, professional development,
and communication with parents. 
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12

• Each component of a mathematics or
science program supports and
amplifies other components. Each
component of a school or district
program—curriculum, professional
development, assessment, data-driven
decision-making, and community
support—needs to be structured in 
ways that collectively support the
implementation of the larger
instructional vision. With this 
broad-based alignment, the collective
impact of each component will be
amplified and enhanced.

• Leaders should routinely base
decisions on their alignment with the
instructional vision. Every decision
that a leader makes must be connected
to the larger instructional vision of
improving teaching and learning.
Moreover, leaders should explain and
communicate their decisions through
the lens and the language of the
instructional vision. Two common
planning questions should be asked:
How is this decision connected to our
instructional vision? and If we make
this decision, what else will need to be
changed to keep everything aligned
with our instructional vision?

The combination of a compelling
instructional vision, dynamic leadership
and an aligned plan for implementation
creates a powerful platform for school
communities to drive dramatic
improvements in student achievement.
With these elements in hand, the next
section of this Field Guide will provide
detailed recommendations in five areas
that are the core components of creating
successful mathematics and science
programs in schools and districts.
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curriculum expectations

A critical starting point for schools and districts in developing strong mathematics

and science programs is to identify the key knowledge and skills that students

must master as they progress from grade to grade. The development of a

coherent and articulated set of curricular expectations is a fundamental

cornerstone of any school or district effort to improve student performance in

mathematics and science.

implementationA N D
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On first glance, the identification of a clear
district-wide and school-wide curriculum
appears to be a straightforward proposition—
easily accomplishable by virtually every school
and district. In practice, however, curriculum
development has proven to be a difficult and
contentious process in a wide variety of school
communities across the country. These
difficulties have been particularly pronounced
in the areas of mathematics and science due the
sharply conflicting viewpoints that exist in some
communities regarding these subject areas. 

The curriculum development process demands that
leaders address a series of important questions that
are critical to the development process:

• What are the state and district curriculum
and assessment expectations?

• Are the expectations clearly and widely
understood by all stakeholders?

• How do the expectations accommodate the
diverse linguistic, cultural, and learning
needs of all students? 

• What texts and supplementary materials
are being used?

• How closely do teachers follow these
materials?

• What state, district, school, or collegial
guidance is available to teachers about
curriculum choices?

• How closely do similar courses in the same
school or district track against one another?

• What is the coherence of content from
grade to grade?

Fortunately, a consensus is emerging
nationally on what constitutes an excellent
mathematics and science curriculum,2

focusing on problem-solving, reasoning, and
inquiry, with balanced attention to skills,

15



“A Mile Wide and an Inch Deep”

TIMSS analysis of 491 curriculum guides and 
628 textbooks from around the world offered a
snapshot of the curriculum taught in the United
States versus other industrialized countries by
tabulating the mathematics or science topics that
were to be covered at each grade level. The national
mathematics standards were only 3 years old (the
national science standards were still in
development), but even in such infancy, the data
yielded a discouraging picture. This was especially
troubling in light of the mediocre performance by
U.S. students compared with their international
cohort.5

As found in the study—and depicted in the Figure 1
and Figure 2—American mathematics curricula
sought to cover significantly more topics than
curricula in other countries, especially in grades 1
through 8. Science was not as “ambitious” but it too
exceeded the 50th percentile of the number of
topics introduced internationally at every grade but
the 10th. Despite the introduction of new topics, the
core content has remained the same. As a result, the
U.S. curriculum has widened in its offerings and
thinned in its depth.6

number of topics for each year of schooling
mirrors a movement nationwide. For
example, the National Council of Teachers of
Mathematics recently released a report that
“focuses on a small number of significant
mathematical ‘targets’ for each grade
level…[as] a way of thinking about what is
important in school mathematics that is
different from commonly accepted notions of
goals, standards, objectives, or learning
expectations.”9 Regardless of whether one
accepts this particular set of targets, the
message is clear: an appropriate number of
concepts should be studied each year in
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knowledge, and application. It has been a
hard-fought battle to arrive at this consensus,
complicated by the uneven implementation of
various curricula within and across schools. 

Unfortunately, a common criticism that is
leveled at many existing district curriculum
expectations is that they can be characterized
as being “a mile wide and an inch deep”.3 For
example, using data collected in 1992–93 as
part of the Third International Mathematics
and Science Study (TIMSS) and summarized
in Figure 1 and Figure 2 (see “A Mile Wide
and an Inch Deep” sidebar), it appears that
U.S. curriculum, regardless of the particular
textbook utilized, has valued breadth over
depth and quantity over quality.4

The result has been curriculum guides that
barely allow teachers time to skim through the
topics. Mastery and deep understanding were
out of the question if coverage was the goal.
The result was textbooks that were too heavy
to carry, too expensive to buy, and too filled
with topics for a teacher to teach in depth.

Compounding the problem are state
assessments that are required under the No
Child Left Behind (NCLB) legislation. Teachers
find themselves torn between preparing their
students for these tests, providing adequate
time for remediation and exploration, covering
district and state content requirements,
acknowledging comprehensive national
content standards, and nurturing young minds.

In Washington State, the specific learning
standards in science for students in 
grades K–10, called the Grade Level
Expectations (GLEs), articulate the scientific
concepts and skills students are expected to
know and be able to do.7 (Washington State’s
GLEs for mathematics are currently being
revised.)8 This effort to describe a reasonable

a field guide to student success in mathematics and science • a sourcebook for washington state educators16
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Figure 1: Number of Mathematics Topics Intended to Be Covered in 36 Countries

Note: The light purple bars show how many mathematics topics were intended to be covered at each grade in the TIMSS countries. The bars
extend from the 25th percentile to the 75th percentile among countries. The purple line indicates the median number of topics at each grade.

Source: William H. Schmidt, Curtis C. McKnight, and Senta A. Raizen, A Splintered Vision: An Investigation of U.S. Science and Mathematics
Education, Third International Mathematics and Science Study, 1992–93.

Note: The light purple bars show how many science topics were intended to be covered at each grade in the TIMSS countries. The bars extend
from the 25th percentile to the 75th percentile among countries. The purple line indicates the median number of topics at each grade.

Source: William H. Schmidt, Curtis C. McKnight, and Senta A. Raizen, A Splintered Vision: An Investigation of U.S. Science and Mathematics
Education, Third International Mathematics and Science Study, 1992–93.
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“
The development
of a coherent and
articulated set of
curricular
expectations
is a fundamental cornerstone
of any school or district 
effort to improve student
performance in mathematics
and science.

“
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mathematics and science so that all students
acquire a deep conceptual understanding of
the curriculum as well as mastery of skills
associated with that curriculum. 

Reaction against breadth is also grounded in
recently emerging data suggesting that
teachers in the same school or district may
make different curricular choices. Figure 3,
for example, depicts in purple topics taught,
and in black, topics omitted by two seventh
grade teachers using the same mathematics
textbook in the same district. Although both
covered 58% of the textbook, students had
two very different educational experiences.10

Each school and district must clarify learning
objectives in middle school mathematics and
science to ensure that all students master the
essential concepts they will need for rigorous
study in high school. Additionally, teachers
must be equipped with high-quality tools and
training—textbooks, supplemental books,
curriculum guides, alignment between
textbooks and expectations, and professional
development—that enable them to help their
students achieve the learning objectives.
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Figure 3: Percentage of Coverage of the Seventh
Grade Mathematics Textbook in the Same District

Source: Chávez, O., Chval, K., Reys, B., & Tarr, J. (in press).
Considerations and limitations related to conceptualizing and
measuring textbook integrity. In Teachers’ use of mathematics
curriculum materials: Research perspectives on relationships
between teachers and curriculum.



district-level S T R A T E G I E S
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Clarify curriculum expectations for each grade or course.

• Identify the “big ideas” that students should understand and the skills necessary to
demonstrate their understanding.11 (See “What Is a Big Idea?” sidebar.)

• Limit curriculum expectations to topics that directly build conceptual understanding of those
big ideas.

• Cut or de-emphasize other topics from existing courses or topics in adopted instructional
materials.12 Some likely candidates that can be deleted from specific courses are:
> Extensive re-teaching of previously taught and mastered material, which becomes redundant when

GLEs are clear.

> Topics that do not result in student understanding or topics better suited to a higher grade. 

> Unnecessarily technical vocabulary and facts that do not develop a foundation for important
concepts.

• Pursue interdisciplinary study in mathematics and science that mutually reinforces student
understanding in both disciplines, particularly in the areas of measurement, proportional
reasoning, and using formulas. 

• Articulate specific content expectations for each middle school mathematics or science
course, which define milestones for coverage of content and enable timely comparison of
student learning via common end-of-unit assessments.

Ensure that the instructional materials in use match the curriculum expectations. 

• When selecting curricular materials, apply the best current knowledge of how students learn
the subject, and use reviewers from the cadre of best informed master teachers.13 For more
information, see “Selecting Powerful Instructional Materials” sidebar.

• Analyze student achievement data to highlight areas of curriculum most in need of
improvement, and select new materials that address those needs.

• Examine evidence that the materials have improved student learning in other school districts.

• Provide all instructional materials in ready-to-use form. In mathematics and science, learning
requires hands-on materials, manipulatives, and technology (computer software, probe-ware,
calculators, etc.). A staffed centralized center is often useful in refurbishing materials, buying
consumables at bulk rates, and storing and distributing materials.14

• Ensure that materials address and engage the diverse cultural, linguistic, and learning needs
of all students.



Selecting Powerful Instructional Materials

The tools of an effective mathematics or science teacher must include high-quality textbooks,
supplemental print materials, laboratory manuals and materials, measuring devices, three-dimensional
models, blocks and snap cubes, activity kits, software, CDs, videos, and other multimedia. Teachers should
use instructional materials to make student learning more concrete, engaging, and exploratory, thereby
meeting the diverse cultural, linguistic, and learning needs of all students. Having the right instructional
materials readily available is central to meeting high expectations for student learning.

A set of basic principles should drive the selection of instructional materials in mathematics and science,
such as:

1. Alignment with the district’s learning goals requires that classroom teachers determine the
concepts students are expected to master that would most benefit from the use of instructional
materials. 

2. Instructional materials must support all students' ability to transfer and apply knowledge to various
contexts and make connections among concepts. 

3. A significant barrier to supplying high-quality instructional materials involves financial resources
and the timing of adoption cycles in states.

• Budgets need to be “amortized” over several years for big purchases (e.g. textbooks, hardware,
software). Consumable resources have to be replenished annually, so line items must be
included. 

• Textbooks alone are thought to be inadequate instructional materials. For example, the National
Science Teachers Association (NSTA) recommends that middle school teachers engage students in
laboratory experiences for a minimum of 80% of the science instruction time.

• Identifying evidence of effectiveness before purchase and implementation of instructional
materials is key. Although the demand for such evidence may eclipse its availability, each
developer should be able to answer queries about field testing in various settings and
subsequent revisions. 
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notes>>
Set realistic goals for implementation of new materials.

• Different designs for staged implementation have proved
effective: grade-by-grade, or one new unit for everyone
each semester.

• Professional development should be different for each
stage of implementation and take into account that not
all teachers move through the stages at the same pace.
(See “Concerns-Based Adoption Model” sidebar.) 

• Support differentiated instruction to meet the diverse
cultural, linguistic, and learning needs of all students. 

• Expect an “implementation dip,” during which student
learning may suffer temporarily while teachers become
more proficient in new practices. 

• Set annual and long-term implementation goals,
accompanied by measurable indicators of success.
Communicate these goals to school leadership teams and
regularly monitor progress.

Communicate to all stakeholders the features and
implications of the new curriculum.

For example, messages might include:

• Algebra concepts will be included in every middle school
mathematics course, culminating with all students ready
for a rigorous, college-preparatory high school program. To
accomplish this, the critical aspects of algebra need to be
defined in ways that allow them to be reached by all
students.

• Laboratory activities in science will challenge students to
develop their own valid methods of organizing and
analyzing data.

• All students will encounter a more rigorous curriculum in
science and mathematics, and teachers will be supported
and challenged to master techniques to meet the
cognitive needs of diverse students in the context of
course expectations.15
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Align the taught curriculum with district expectations.

• Gather information on the current curriculum—what teachers are actually teaching or
planning to teach. Align this with the current district curriculum expectations to identify
gaps or departures, as well as solid matches.16

• Consider mathematics and science interdisciplinary work to enhance student learning and
collaboration among staff.

• Define long-term goals and incremental steps to achieve full curriculum implementation
within the timeframe set by the district.

• Assign responsibilities to specific members of the school leadership team to initiate and
monitor progress toward meeting the goals.

• Use the school plan to set department meeting agendas, inform instructional coaches, guide
teacher evaluations, and set priorities for personal professional development plans.17

Make certain that each teacher understands the student learning goals at each
grade/course and implements them. 

• Teachers must be able to identify the “big ideas” in science or mathematics for their grade
and course, stated in specific terms what students will know or be able to do.18 (See “What Is
a Big Idea?” sidebar).

• Teachers must be able to construct a “bridge” between the district’s GLEs and the level of
detail needed to plan instruction and assessments. 

• Teachers must meet as a department to review the entire curriculum to ensure that each
teacher is aware of the content of each grade and course as well as how to meet the diverse
cultural, linguistic, and learning needs of all students (with particular attention to coaching
new teachers on such topics). 

• Teachers must find solutions to breadth versus depth conflicts and resolve any gaps or
overlaps in content by completing a course mapping. 

• Teachers must use specific content expectations for each middle school mathematics and
science course, which define milestones for coverage of content and enable timely evaluation
of student learning via common end-of-unit assessments.

school-level S T R A T E G I E S
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notes>>
• Teachers must be supported as they give up current

practices and “tried-and-true” units by: 

> Developing new lesson plans collaboratively.

> Sharing experiences in mastering new instructional
strategies, assessing student understanding, or assisting
diverse student learning styles.

> Helping each another understand the rationale and benefits
in changing classroom practices.

> Celebrating successes large and small.

Ensure that teachers have the instructional materials
necessary to implement the curriculum.

• Technology tools (computers, hand-held computers,
calculators, probes, database software, graphic programs
for geometry, etc.) must be available in sufficient number
and in good repair.

• Hands-on materials (such as science kits, mathematics
manipulatives, teacher demonstration materials) must be
in good repair and ready for classroom use when needed.
Consumable or damaged materials must be replaced
promptly. A staffed, carefully inventoried and maintained
materials center is often needed (sometimes provided at
the district level).19

• Supplementary materials are needed to enhance the
content with an alternative approach to meet the diverse
needs of students (e.g., bilingual materials, high-
interest/low-reading level books). Such materials may be
particularly appropriate when student achievement levels
are consistently low.

core components of a successful program • curriculum expectations and implementation 23

>>
 s

c
h
o
o
l
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s



What Is a Big Idea?

Translating Standards and Grade Level Expectations Into Effective Lessons

1. Become familiar with the content and format of Washington State’s standards. For complementary
information, read national standards documents.

2. Study the GLEs for the grade or course.

3. Choose a student learning goal that is at the concept or principle level (not a fact or skill) and 
that addresses multiple GLEs. Take into consideration the following:

• Questions, situations, or issues likely to grab the attention of students (local, timely, 
thought-provoking, personal).

• How students learn and approach problem-solving at their age.

4. Write down the “big idea” students should come to understand about the concept.

• Be specific in describing what they should know or do. 

• A big idea is not a topic; it’s more like the “answer.”

• If a student assessment could be designed around the content of your statement, you are on the
right track.

5. Sketch out which assessments will reveal student understanding of the big idea and subtopics that
go into understanding the big idea.

• Include a method (test, discussion, activity) to assess student’s prior knowledge.

6. Choose from among the activities in instructional materials those that will build student
understanding of the big idea.

• Include a variety of instructional strategies: direct instruction on vocabulary and skills, inquiry and
problem-solving activities from teacher-guided to open-ended, practice applying knowledge to
new contexts, practice applying skills and processes.

• Discard any content in textbooks or previous units of study that does not directly build student
understanding of the big idea. 

• Use and teach only the vocabulary necessary to understand the big idea, discarding or 
de-emphasizing unnecessarily technical terms.

7. Plan the sequence of activities.

8. Identify when assessments are essential to guide instruction.

• When must students have prerequisite knowledge before continuing?

• When can an instructional activity reveal student thinking, assess developing understanding, or
reveal possible misconceptions?

• When will teacher feedback be most helpful?

9. Discuss your goals with students and assist them in personalizing as appropriate.

10. As you teach, take notes to help you remember how to revise this unit of study.
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Concerns-Based Adoption Model

We are all well aware of how difficult change can be. However, with planning and targeted professional
development plans, schools and districts can and should take into consideration the level of concern about such
change among staff. Using Table 1, the first and second columns are from the Concerns-Based Adoption Model
(CBAM)20 and describe the typical progression of staff’s level of concern when adopting a change. The third column
suggests how schools and districts can use high-priority professional development activities to address each stage
and make staff more comfortable with the change taking place.

Table 1: Stages and Expressions of Concern and Professional Development Priorities

Stages of Concern
About a Change

Non-Use The user has no interest or is taking no
action.

• Written information
• Overview demonstrations
• Displays
• Personal contacts

Orientation The user is taking the initiative to learn
more about the innovation.

• Question and answer sessions
• Discussions
• Testimonials from experienced teachers

Integration The user is making deliberate efforts 
to coordinate with others in using the
innovation.

• Conference presentations
• Mentoring
• Lesson study

Renewal

Source: Hord, S., Rutherford, W., Huling-Autin, L., & Hall, G. (1987). Taking charge of change. Alexandria, VA: Association for Supervision and
Curriculum Development.

The user is seeking more effective
alternatives to the established use of
the innovation.

• Data analysis
• Review of research on effective practices
• Participation in field testing of innovative products

Preparation The user has definite plans to begin
using the innovation.

• Guided overview of instructional materials
• Practical advice on classroom management
• Modeling and practice with new instructional

strategies

Mechanical The user is making changes to better
organize use of the innovation.

• Experiences to deepen content knowledge
• Collegial discussion of experiences
• Information on student learning, common

misconceptions

Routine The user is making few or no changes
and has an established pattern of use.

• Experiences to deepen content knowledge
• Examination of student work
• Using formative assessments and questioning
• Differentiated instruction

Refinement The user is making changes to increase
outcomes.

• Experiences to deepen content knowledge
• Examination of student work
• Using formative assessments and questioning
• Differentiated instruction 
• Analysis of student achievement data
• Lesson study

Expression of Concern Professional Development Priorities
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?
summary

>>

Is my knowledge of the content deep enough to

judge whether the curriculum is rigorous?

Where my knowledge is weak, what are my best

remedies? 

Do I know what to look for in classrooms at our

current stage of curriculum implementation?

What are reasonable expectations?

Are instructional materials being used as

expected? Do my observations point to

strengths and weaknesses in the materials

themselves or in their implementation?

How do I know that the diverse cultural,

linguistic, and learning needs of my students

are being met in the classroom? 

Are we as leaders well aware of teacher

concerns about the curriculum? Do the

teachers perceive they are being heard?

At the district level, it is critical that:

• Curriculum expectations are clarified for each
grade or course.

• Instructional materials match the curriculum
expectations. 

• Realistic goals are set for implementation of
new materials in terms of teacher learning
and available resources.

• All stakeholders are able to communicate
the features and implications of the new
curriculum.

At the school level, it is critical that:

• The taught curriculum is aligned with district
expectations.

• Each teacher understands the student
learning goals at each grade and course and
implements them.

• Teachers have the instructional materials
necessary to implement the curriculum.

reflective
Q U E S T I O N S

curriculum expectations and implementation
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The most powerful tool for enhancing student knowledge in mathematics and

science is the quality of teaching in every classroom.21 All good intentions and 

well-conceived plans are for naught if they are not implemented by enthusiastic,

energetic, expert teachers. Without such teachers and teaching, the classroom door

keeps out more than noise and cold air; it becomes a barrier to innovation, higher

student achievement, and sustained improvement, regardless of the policies and

practices that a district or school implements.
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Shepherding high-quality educational change
is an enormous responsibility to place on
teachers’ shoulders, but an appropriate one
given their professional stature and their role
in society. Make no mistake, however: to
bolster student achievement in mathematics
and science many current teachers must
fundamentally change the way they approach
teaching. Many prospective teachers need a
fundamentally different set of preparatory
experiences. Most importantly, all teachers
must have administrative support and time to
make these adjustments. Such change cannot
and will not happen on its own. Further,
teachers must be exposed to the best practices
that address the cultural, linguistic, and
learning needs of the increasingly diverse
student body of Washington State schools.
The education and political systems cannot
hold teachers and students accountable for a
lack of progress if their knowledge base and
skills are lacking.

Thus, what is required is an ongoing system
of professional development in a workplace
that supports and values adult learning with
the goal of improving instruction. New
teachers need sustained high-quality
mentoring and supportive induction
programs. Seasoned teachers need time to
reflect, collaborate, and broaden their
knowledge and skills.

Research corroborates common sense:
teachers with strong content knowledge who
know how to engage students in rigorous
learning make a critical difference in student
success.22 Yet, in a nationwide sample, nearly
three quarters of middle school mathematics
and science teachers reported general
education as their major (not mathematics or
science education) rather than a content-rich,
discipline-based major.23 Strong content 
and pedagogical content knowledge in
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What is required,
then, is an 
ongoing system 
of professional
development
in a workplace culture
supporting and valuing 
adult learning with the 
goal of improving 
instruction.

“



Raising Student Achievement in
Mathematics and Science

To raise student achievement in mathematics and
science, all teachers must:
• Deepen their content knowledge.

• Develop pedagogical content knowledge about
how students learn specific concepts.

• Connect research-based insights to practice, build
communication links and collaborative
relationships with others in the same school and
district.

• Keep up to date with new professional insights.

• Reflect on what they are learning.

• Make the necessary adjustments as a result of
such reflection.

>>
 i
n

t
r
o
d
u
c
t
io

n

mathematics and science are not often found
as hallmarks of such teacher preparation
programs. However, strong content knowledge
is but one hallmark of an effective teacher.
Merely increasing content knowledge on the
part of teachers is not enough to raise student
achievement in mathematics and science, as
indicated in “Raising Student Achievement in
Mathematics and Science” sidebar.

To be most effective, professional development
must be tailored to individual needs, just as
teaching is tailored to individual student
needs. Washington State, like many states, has
reported a shortage of teachers in
mathematics, physics, and special education.24

Some teachers, therefore, find themselves
teaching “out-of-field”—or outside of their
field of expertise. (For a national snapshot of
this problem, see Figure 4 in “Out-of-Field
Teachers” sidebar). Although the number of
such teachers reported in Washington State is
small, the number of young minds they have
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Figure 4: Out-of-Field Teachers: Percentage of public school students in middle and high school grades taught by
teachers without a major or certification in the field they teach, by subject area, 1999–2000
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Note: Major refers only to a teacher’s primary field of study for a bachelor’s degree.

Source: Seastrom, M. M., Gruber, K. J., Henke, R. R., McGrath, D. J., and Cohen, B. A. (2002). Qualifications of the public school teacher workforce:
Prevalence of out-of-field teaching 1987–88 to 1999–2000 (NCES 2002–603, tables B-8 and B-9). Washington, DC: U.S. Department of Education.
Data are from U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey (SASS), “Public Teacher
Questionnaire,” 1999–2000 and “Charter Teacher Questionnaire,” 1999–2000.

from professional development that
emphasizes the mastery of content and
pedagogical content knowledge.

The stability of Washington State’s teaching
force suggests that high-quality professional
development for currently employed teachers
will be beneficial compared to the status quo.
Figure 5 summarizes teacher retention and
mobility in Washington State between 1998
and 2002.26 Only a quarter of Washington
State’s teacher workforce leaves the
profession within 5 years, considerably less
than the national average, which varies
between 40% and 50%.27 Teacher mobility
within districts is greater than mobility

responsibility for is not.25 Shoring up content
knowledge among these teachers will have a
real payoff.

In Washington State, middle school teachers
can have one of three types of endorsements.
These endorsements have differing
requirements about the number of quarter
credits required in mathematics or science.
With course requirements ranging from as
few as 3 to as many as 45, certainly the lower
end of the range is insufficient background
for the rigorous mathematics and science
courses that should be taught in middle
school. Like out-of-field teachers, even some
teachers with endorsement would benefit
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Figure 5: Statewide Teacher Retention and
Mobility After Five Years (1998 and 2002).

Source: Ingersoll, R. M. (2003). Is there really a teacher shortage?
(p. iv). Seattle, WA: University of Washington, Center for the Study
of Teaching and Policy and the Consortium for Policy Research in
Education.
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between districts, so district-planned
professional development is a sound
investment. In fact, contrary to many urban
districts, Seattle has only a 5% rate of
mobility to positions outside the district. Of
the 20% of the Washington State teacher
workforce who leave the profession, about
half are retirees and some leave temporarily
for child-rearing responsibilities.28

The learning culture that permeates schools
must be extended to include both teachers
and administrators, so that instruction can
improve along with student achievement.
Teachers with their own “A-ha!” moments
internalize the personal power they will want
to develop in their students.29 For this to
happen, school and district leaders must
deliberately implement strategic policies that
both value teacher knowledge and expertise
and provide opportunity for this knowledge
and expertise to flourish.

“
The learning culture
that permeates
schools must be
extended to include
both teachers and
administrators, so
that instruction 
can improve along
with student
achievement.
Teachers with their own 
“A-ha!” moments internalize
the personal power they will
want to develop in their
students.

“

34



Professional development must focus on how teachers
can increase student understanding of important
concepts (“big ideas”) in mathematics and science.

• Build teachers’ content knowledge through personal
experience and access to key resources.

> Engage teachers in learning experiences on key concepts.
For example, teachers should be able to develop a visual as
well as an algebraic solution to a problem, such as using
pattern blocks to visualize multiplication of fractions. Or
teachers should find a data-based, replicable explanation for
a scientific phenomenon, such as causing water vapor to
condense.

> Provide reference materials for future use by teachers that
help them to understand concepts and focus instruction on
building students’ conceptual understanding.30

> Encourage teachers to dig deeper into the content by
identifying the specific student learning goals for each topic
area. Instead of planning a unit on “types of rocks,” for
example, teachers should first identify what students should
understand, such as “Rocks have characteristics that identify
how they were formed: from volcanic activity, from applied
pressure from underground surroundings, and from built-up
layers of sedimentation.” Then, instruction should focus on
students learning to identify and describe these
characteristics in rock samples.

> Support teachers in assessing the cognitive demand of tasks
within their lessons. (For more information, see “Depth of
Knowledge” sidebar.) This requires that they understand the
content well enough to ensure that students are engaged in
learning rigorous content in each learning activity.31

notes>>
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• Address how students learn mathematics and science, including how conceptual
understanding develops and typical misconceptions that students possess.

> Cite research and authoritative sources on how students best learn mathematics and science
concepts.32 Students (and teachers) often have their own explanations for scientific phenomena
or mathematical processes that are not correct.

> Provide and discuss resources that identify common misconceptions or preconceptions for
middle school science and mathematics concepts.33

• Model and practice formative assessments that provide information on what students are
thinking and how their conceptual understanding is developing.

> Collect and use data on student learning to inform instruction via collaborative study of student
work, sharing of various formative assessments and their applications, common summative
assessments, and identification of exemplars of student work.34

> Use student work samples to illustrate common ways of thinking about a concept.

> Develop rubrics that help students understand how to improve their own work.

> Develop and/or refine teachers’ facility at asking questions of students that help challenge
misconceptions and foster deeper thinking and understanding.

• Emphasize the importance of classroom climate in supporting learning for all students by
examining all practices for their consequences in supporting student learning. Specifically
ensure that:

> Instruction is varied enough to allow students with diverse learning styles to develop
understanding.

> Instructional time is allocated efficiently and in ways that maximize time on task.

> Students are supported by teacher and peers in taking risks, such as offering alternate
explanations or asking for help.

> Concepts are presented in varying contexts that are engaging and meaningful to all students.

> Teachers and students are committed to helping every student learn.

> Students participate in setting goals and assessing their own progress.35

• Address the effect of a student’s culture and background knowledge on learning
mathematics and science.

> Model and provide information on promising alternatives to prevalent instructional practices,
particularly cultural competencies and effects of multicultural social interactions on the
classroom learning climate.36

> Use specific remediation that builds background knowledge—for example, creating language-rich
classrooms.37

> Use student work samples to study how students learn differently—especially those from diverse
cultural and linguistic backgrounds—and assess the effectiveness of varied instructional strategies.

> Structure grading practices that are supportive of learning so that students struggling in the
learning process can still be recognized for effort and achievement.



Depth of Knowledge

Norman Webb created four “depth of knowledge” levels (as depicted in Table 2) to help ensure that the cognitive
demands (or thinking skills) required in the state and/or district standards were aligned and consistent with
assessment expectations.38 In identifying standards and assessment items based on one of the four depth of
knowledge categories, districts, schools, and teachers can better balance and vary the levels—making certain that
all levels are represented and being utilized, especially in the areas of mathematics and science.

Table 2: Depth of Knowledge: Mathematics and Science
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Level 1:
Recall

Includes the recall of information such as a fact, definition, term, or a simple procedure, as well as
performing a simple algorithm or applying a formula. That is, in mathematics a one-step, well-defined,
and straight algorithmic procedure should be included at this lowest level. Key words that signify a Level 1
include “identify,” “recall,” “recognize,” “use,” and “measure.”

Level 1:
Recall and
Reproduction

Includes recall of information such as a fact, definition, term, or a simple procedure, as well as performing a simple
science process or procedure. Requires students to demonstrate a rote response, use a well-known formula, follow a
set procedure (like a recipe), or perform a clearly defined series of steps. Key words such as “identify,” “recall,”
“recognize,” “use,” “calculate,” and “measure” generally represent cognitive work at the recall and reproduction level.

Level 2:
Skill and Concept

Includes the engagement of some mental processing beyond recalling or reproducing a response. Requires
students to make some decisions as to how to approach the question or problem. Key words include
“classify,” “organize,” “estimate,” “make observations,” “collect and display data,” and “compare data.”
Activities include making observations and collecting data; classifying, organizing, and comparing data; and
organizing and displaying data in tables, graphs, and charts.

Level 3:
Strategic Thinking

Requires reasoning, planning, using evidence, and more demanding reasoning that is complex and abstract.
Requires students to explain thinking and justify their response. Includes experimental designs with more than one
dependent variable, drawing conclusions from observations, citing evidence and developing a logical argument for
concepts, explaining phenomena in terms of concepts, and using concepts to solve nonroutine problems.

Level 4:
Extended Thinking

Requires high cognitive demands and very complex reasoning, design, and planning, over an extended period of
time. Students must make several connections—relate ideas within the content area or among content areas—and
have to select or devise one approach among many alternatives on how the situation can be solved, including
“develop generalizations of the results obtained and the strategies used and apply them to new problem situations.”

MATHEMATICS

SCIENCE

Level 2:
Skill/Concept

Includes the engagement of some mental processing beyond a habitual response, including interpreting
information from a simple graph. Requires students to make some decisions as to how to approach the problem
or activity. Key words include “classify,” “organize,” “estimate,” “make observations,” “collect and display data,”
and “compare data.” These actions imply more than one step.

Level 3:
Strategic Thinking

Requires students to use reasoning, planning, and evidence to explain their thinking and make conjectures. 
The cognitive demands are complex and abstract and require more demanding reasoning. Includes drawing
conclusions from observations, citing evidence and developing a logical argument for concepts, explaining
phenomena in terms of concepts, and using concepts to solve problems.

Level 4:
Extended Thinking

Requires complex reasoning, planning, developing, and thinking most likely over an extended period of
time—requiring applying significant conceptual understanding and higher-order thinking, making several
connections—such as relating ideas within the content area or among content areas—and having to select one
approach among many alternatives for how a situation should be solved. Includes designing and conducting
experiments, making connections between a finding and related concepts and phenomena, combining and
synthesizing ideas into new concepts, and critiquing experimental designs.

Source: Webb, N. L. (2002). Depth-of-knowledge levels for four content areas. Madison, WI: Wisconsin Center for Education Research.



notes>>

a field guide to student success in mathematics and science • a sourcebook for washington state educators38

>>
 d

is
t
r
ic

t
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s

Professional development must be designed and
delivered to model best teaching and learning practices.

• Mathematics teachers should work collaboratively on
problem-solving, explaining their thinking, using multiple
representations, and developing an understanding of
concepts.39, 40

• Science teachers should design scientific inquiries,
communicate their findings, and practice defending
conclusions based on data.41

• Teachers should promote reflective thinking about lesson
planning through journal writing, personal goal-setting,
and discussions of concerns and experiences from
classroom implementation.

Implement a multiyear plan to build teacher knowledge
and skills.

• Start with data on current student achievement, teacher
needs, impact of past professional development, and
alignment of current practices with goals.

• Plan incremental steps (over 3–5 years) toward meeting
goals in curriculum, instruction, assessment, and building
shared leadership through professional development.
Resources—both time and money—rarely allow for a more
ambitious timeline.

• Offer professional development that meets the varied
needs of teachers and provides a continuum culminating
in mastery of high-quality instruction. This will include:

> Hands-on orientation to new materials or instructional
strategies.

> Advanced sessions focused on student learning and
effective instructional strategies, including questioning,
collaborative learning, formative assessment, and
differentiation for specific learning challenges.

> Individualized opportunities provided by trained coaches,
mentors, or peers in an ongoing professional learning group.
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• Develop a cadre of instructional coaches to guide and support classroom implementation.

> Plan professional development for coaches that incorporates teacher professional development
strategies and adds training and mentoring on coaching,42 fostering change,43 and varied
leadership roles and strategies.44

> Provide guidance and support for coaches to understand and develop effective instructional
practices to meet the diverse cultural, linguistic, and learning needs of students.

> Continually select, train, and mentor new coaches to deepen the pool.

Link district-level professional development directly to the school and classroom.45

• Support ongoing collaboration of small groups of teachers of the same subject or grade level,
of similar interests, or at the same school.46

• Have instructional coaches present in every school to address the concerns of teachers and
help ensure coherent implementation.

• Inform building administrators about the district’s long- and short-term goals to guide and
support mathematics and science teachers.

Align all resources with the professional development plan.

• Use federal and state funds to complement and support grant-funded initiatives.

• Ensure that mentors, instructional coaches, and building leaders align their work plans with
the goals of the mathematics and science program.

• Evaluate all mini-grants, field trip requests, department budgets, etc. for their support of
program goals.

• Use data on student learning, teacher needs, and progress toward program goals to guide
prioritization of budget items.
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school-level S T R A T E G I E S

Develop a personal professional development plan for each teacher.

• Collaborate with teachers to develop a personal plan that will:

> Encourage reflective thinking.

> Integrate differentiated instructional strategies to meet the diverse cultural, linguistic, and
learning needs of students.

> Promote the vision and goals of the program.

> Facilitate coaching opportunities.

> Communicate opportunities.

> Undertake a professional development needs assessment, and communicate to the district
professional development providers.

• Utilize mentors/coaches to provide job-embedded, practical, and timely assistance for
professional development needs. Opportunities to mentor/coach also develop emerging
leaders.

Build a robust professional learning community.47

• Middle school mathematics or science staff meetings include collaborative, 45–50 minute
activities that focus on the content to be taught, the manner in which it should be taught,
and/or the student learning outcomes that are expected.

> Discuss articles on learning, content, or issues involving science or mathematical analysis.

> Share formative assessment ideas, new instructional strategies, or examples of student work
revealing unusual or innovative approaches to understanding content.

> View videotapes of classroom lessons to identify and discuss promising practices.

> Collaboratively plan lessons that recognize the diverse learning needs of students.

> Report individual professional development experiences.

• Ongoing activities for departments or teams should focus on content and pedagogy, such as:

> Collaboratively planning a lesson (lesson study) and collectively monitoring its implementation
while one colleague teaches.48

> Scoring common assessments to widen each teacher’s experience with student learning and to
reach common understanding of proficiency expectations.

> Developing, implementing, and discussing specific formative assessment or questioning
strategies.

> Designing studies that focus attention on the learning progress of individuals.
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• Encourage teachers to use technology and time differently
to make more time for learning. For example:

> Enable teachers to observe and coach one another, such as
combining their classes or hiring one or two roving
substitutes for a day.

> Have teachers regularly videotape lessons and choose clips
to share and discuss with peers.

> Have small groups reclaim the few minutes of contracted
time at the end of the day for quick planning and reporting
tasks.

> Suggest teachers in an interest group post e-mails to one
another during their planning times.

> Post scanned samples of student work so they can be
viewed online by other teachers.
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Q U E S T I O N S
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summary
How will I know a teacher understands the

content in his or her subject?

What kind of school climate supports teacher

learning—for all teachers? Are any school or

district policies or practices getting in the way?

What evidence will I see or hear that the

teachers in this school understand the goals of

the new science and mathematics program?

What do I hope to see the teacher or students

doing in the classroom?

What have I learned that will help motivate the

teachers with whom I work? How can I engage

each teacher in reflective practice?

Do my interactions within the school

community foster a learning culture focused

on continuous improvement?

How do I ensure that teachers are prepared to

meet the diverse cultural, linguistic, and

learning needs of students?

At the district level, it is critical that:

• Professional development focuses on how
teachers can increase student understanding
of important concepts (“big ideas”) in
mathematics and science.

• Professional development is designed and
delivered to model best teaching and
learning practices.

• A multiyear plan explains how teacher
knowledge and skills will be developed and
needed resources provided.

• District-level professional development is
directly linked to the school and classroom.

• All resources are aligned with the
professional development plan.

At the school level, it is critical that:

• Each mathematics and science teacher has a
personal professional development plan.

• Ongoing efforts build a robust professional
learning community.

• Mentors/coaches are utilized to provide job-
embedded, practical, and timely assistance
for professional development needs.

professional development
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professional development and professional culture
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Teachers assess their students' progress all the time. There are weekly quizzes

and chapter tests, grades given on homework and for class participation,

impressions derived from informal classroom observations and quizzical facial

expressions, as well as tests administered on behalf of the district or state.

assessment
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“
When used correctly,
assessments mirror
the purpose of
education; 
they provide information on
students' misconceptions,
enabling teachers to adjust
their instruction and
administrators to modify
policies and practices.

“
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Parents also assess their children's progress.
Parents wonder if the evening's homework is
complete and pay attention on report card day.
Many parents regularly attend teacher
conferences to hear first hand about their
children's work. 

Principals also assess their schools' progress.
Impressions about faculty competence are formed
during classroom observations, by the number of
parent complaints lodged against a teacher, and
by the spread of grades given on report cards.
Principals also look at student enrollment in
honors classes and after-school detention. They
analyze dashboard data provided by their district
on school indicators. 

Indeed, the culture of schooling is rife with
assessments, formal and informal, as a means to
measure the competency of others, specifically
measuring what they know and are able to do.
This continual attention to assessing is
educationally appropriate. When used correctly,
assessments mirror the purpose of education; they
provide information on students' misconceptions,
enabling teachers to adjust their instruction and
administrators to modify policies and practices. 

Assessments provide data to support a grade
earned on a report card. They help to evaluate
new curricula or a new program, thus
illuminating the effectiveness of public
expenditures on education. Assessments help to
determine whether an individual is on track to
master important skills year by year and
eventually to earn a high school diploma. They
help to identify struggling teachers who are in
need of collegial support. And, through the
framework on which assessments are based, they
provide a clear statement on the knowledge and
skills that are valued for students to master. In
other words, assessments are powerful tools to
judge whether or not the education enterprise is a
success.
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The power of assessments is constrained by
two factors: the quality of the assessments
and the integrity with which the results are
interpreted and acted upon. Without high-
quality assessment instruments or procedures,
the information they provide is worthless. But
even a high-quality assessment instrument
will yield little value if it is used for a purpose
other than that for which it was created. If
assessment results are not interpreted with
care and appropriate caveats, the information
is similarly useless. 

To help ensure that assessments are high
quality, three principles are recommended:49

• Content principle: Assessments must reflect
the content that is most important for
students to learn. For example, educators
can assess students' knowledge of how
cells function in the body rather than
assessing whether students can name all
parts of a cell.50

• Learning principle: Assessments must
enhance learning and support good
instructional practice on extended projects,
portfolios of mathematical products,
models and simulations, and other means
used. For example, the College Board
developed the Pacesetter™ high school
mathematics course to show how
assessment can be integrated into
instruction.51

• Equity principle: Assessments must support
each student's opportunity to learn
important content. Assessment items must
be designed to enable all students,
especially those with diverse cultural,
linguistic, and learning needs to
demonstrate the greatest level of individual
understanding. Each student must also
have the opportunity to learn the content
that will be assessed.

48
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“
The power of
assessments is
constrained by 
two factors: 
the quality of the assessments
and the integrity with which
the results are interpreted 
and acted upon.

“

In the current era of accountability, the
importance of assessments looms large. Given
that reality, it is critical to get assessment
right. A starting point in getting it right is
ensuring that assessment systems—traditional
tests, student projects and portfolios, teacher
observation, and performance assessment—
are aligned with content standards, that
assessments are appropriately administered in
a timely fashion, and that the results are used
to benefit teaching and learning.

High-quality assessment should focus on
important and rigorous content in
mathematics and science rather than focusing
on discrete, procedural skills. Assessments
should be an integral part of the teaching and
learning process—integrated into and used
throughout the teaching and learning
process—rather than the culmination of an
instructional unit. Assessments should not be
used to close off opportunities for students;
instead, assessments should be used to
identify strengths and weaknesses in the
content knowledge of each student. Students’
weaknesses would be addressed with
additional mathematics or science instruction.
Moreover, without exception, students should
have the chance to learn all of the content
that ultimately appears on assessments.

The Washington Assessment for Student
Learning (WASL)52 was designed to measure
student performance against specific
academic standards (a criterion-referenced
test) in contrast to measuring student
performance to other students in the state or
nation (a norm-referenced test). The WASL
was also designed to measure students' ability
to demonstrate an understanding of concepts
rather than their ability to memorize facts.
Students are asked to draw conclusions from
tables, charts, and graphs for their solutions
to mathematical and scientific problems by
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Key Questions in Applying Validity 
and Reliability Concerns to Classroom
Assessment

• What am I interested in measuring? Does this
assessment capture that?

• Have the students experienced this material as
part of their curriculum?

• What can I say about a student’s understandings
based on the information generated from the
assessment? Are those claims legitimate?

• Are the consequences and actions that result
from this performance justifiable?

• Am I making assumptions or inferences about
other knowledge, skills, or abilities that this
assessment did not directly assess?

• Have I made appropriate accommodations for the
diverse cultural, linguistic, and learning needs of
my students?

• Are there aspects of this assessment not relevant
to what I am interested in assessing that may be
influencing performance?

• Have I graded consistently?

• What could be the unintended consequences
associated with this assessment?54

Source: National Research Council. (2001). Classroom assessment
and the national science education standards. Washington, DC:
National Academies Press.
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responding to multiple choice questions and
developing short answers and essays. 

Furthermore, the WASL was designed to align
with Essential Academic Learning Requirements
(EALRS) in Washington State to give a clear
picture of student progress toward mastery of
the knowledge and skills that are valued by the
state. To facilitate the interpretation of student
scores, a state-based standard-setting committee
determined the level of performance on the
assessment that is expected to show that
students are meeting the expectations embedded
in the EALRS. Scores can exceed, meet, or fail
(on two levels) to meet Washington State's
performance standards. These are all
characteristics of well-developed assessments.

Educators must carefully ensure that the
chosen assessment instrument is designed to
inform the educational question under
consideration. Standardized tests are one type
of assessment; formative assessments—those
that are ongoing and often teacher made—
occur frequently in classrooms and are
characterized as those from which learners
have a chance to revisit, revise, and reorient
their insights and understandings. Formative
assessments can be formal exercises or
informal experiences, such as student-
generated questions that display confusion or
misconceptions to an alert teacher. 

Summative assessments, in contrast, come at
the end of a unit of study, with little or no
chance for students to revise their thinking or
learn from their mistakes. In some cases,
summative assessments are written by
individual teachers for use in their individual
classes; in other cases, they are written at the
school, district, and occasionally state level
for administration in individual classes with
results being compiled at the school, district,
or state level. 

It is important that teacher-made assessments—
formative or summative—be well developed
and well scored. Yet, teachers and school
district staff may not have the expertise to
create or find good formative and summative
assessments, to score them reliably, and to
interpret and use the results. (For a discussion
of these issues, see "Key Questions in Applying
Validity and Reliability Concerns to Classroom
Assessment" sidebar.) This may be exacerbated
among middle and high school teachers who
interact daily with many students and can



become overwhelmed by having to modify
instruction for many of them. 

Some districts are turning to technology to
address this challenge. Vancouver,
Washington, participated in a study to
develop the Assessment Design and Delivery
System, an online assessment authoring
system that helps teachers design and
interpret assessments of middle school
understanding of important science
concepts.53 Teachers using this tool focused
their assessments more on conceptual
knowledge and created better scoring rubrics
than their colleagues who did not use the tool.

Valid and reliable scoring of assessments,
especially teacher-made assessments, is essential.
Although the accuracy of the final result of a
mathematical problem or a laboratory
experiment is important, teachers also often
exercise some judgment in scoring the work that
led to the result. To be fair to all concerned and
to produce useful information, it is important
that several professionals looking at the same
sample of student work reach the same
conclusion about its strengths and weaknesses.
Scoring rubrics need to be carefully designed,
collaboratively benchmarked, and shared with
students.55

Nonetheless, no matter what kind of
assessment is used, it represents only an
estimate of what a student knows and is able
to do.56 Large-scale assessments, such as
WASL, depend on "a statistical model that
characterizes expected data patterns, given
varying levels of student competence,"
whereas teacher-made tests often rely on an
intuitive or qualitative interpretation.57
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Assessments 
should not be 
used to close off
opportunities for
students; 
instead, assessments 
should be used to identify
strengths and weaknesses 
in the content knowledge 
of each student.
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Measure what matters. Prioritize student learning goals
in science and mathematics and align district
assessments with these priorities. 

• Ensure that the enacted curriculum—what is being
taught—is consonant with the assessed curriculum. This is
especially challenging during periods of innovation and
change, requiring a more nimble and responsive
assessment system. 

• Align the assessment system with the district’s vision and
goals and discontinue irrelevant or redundant testing.
Create a balance between time for instruction and
essential assessments.

Promote assessment literacy.

• Routinely release assessment examples from the district
that inform teachers, parents, and students of the form
and emphases of the assessments.

> Share the purpose and uses of the assessments with various
stakeholder audiences via a Web site, newspaper articles,
and school or district-wide meetings that are open to the
public.

> Make clear that an assessment only samples student
understanding, not the breadth of content. 

• Promptly release the district’s assessment results in ways
that are easily understood by various audiences, and make
clear what the results signify and what they do not signify. 

> Interpret student assessment data and report results to the
schools and community. 

> Highlight positive trends, challenges, and plans to address
them.

> Describe how accommodations are made and equity issues
are addressed to better serve the district’s diverse cultural,
linguistic, and learning needs of the student population.

district-level S T R A T E G I E S
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Create common district-wide assessments for school use.

• End-of-grade mathematics and science assessments clarify expectations and enable swift,
direct feedback on student achievement.

• Quarterly common assessments can be used more formatively. 

> Teachers’ needs to diversify instruction can make common pacing challenging.

> When materials are shared for fiscal reasons, assessments can be administered at the end of the
unit.

• Common assessments can be tied to professional development in which teachers identify
exemplars of proficiency and study nuances of student understanding.

• Issues of validity and reliability should be connected to the development of assessments.58

Provide professional development on classroom assessment.

• Develop model instruction that assesses student understanding of facts, vocabulary, concepts,
and application of conceptual understanding.

• Model and practice effective questioning techniques in the instruction of mathematics and
science.

• Incorporate research findings on feedback that positively affects student learning, such as
comments being more effective than grades and revision being more effective than final
grades.59

• Match the appropriate assessment form to meet the diverse cultural, linguistic, and learning
needs for students at different developmental levels.60

• Teach protocols to collaboratively assess student work, develop scoring rubrics, and identify
models of proficiency. 

• Provide ongoing support and resources.

> Facilitate sharing of assessments among teachers of the same content via a Web-based platform
or discussion groups.

> Guide teachers to online assessment banks and tools.

> Support trials of innovative performance assessment, portfolio assessments, peer assessment
strategies, and standards-based grading and reporting systems. Assess results of pilots and
modify if needed.
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Use common assessments at major curriculum milestones.61

• Participate in district-wide development of common assessments and scoring rubrics to
ensure that they are well aligned with instructional practices.62

• Support all teachers in selecting and pacing content through instructional coaching and
departmental collaboration.

Assist teachers in implementing high-quality formative and summative assessments
that will optimize opportunities for all students to learn.

• Focus on the types of formative assessments and those that best match particular kinds of
knowledge or skill. For example:

> Short answer quizzes and game formats for vocabulary, labeling diagrams, and facts.

> Observation of performance (checklist, notes) for application of inquiry and problem-solving
skills and interaction with peers in organizing and recording data.

> Journal writing to reveal current understanding, questions, and misconceptions.

• Help teachers use questioning strategies that challenge all students to reveal their reasoning,
think more deeply, and support conclusions with data.

• Institute grading practices that provide students with opportunities to learn from formative
assessments.

• Facilitate sharing of formative assessment methods and results. 

Identify educationally sound strategies for raising student scores on district and state
assessments.

• Focus on developing students’ understanding of important concepts, regardless of the
implications of assessments regarding coverage.63

• Embed some assessment items that mimic the form of district or state tests on other
assessments and in instruction to help students gain facility with different types of items.
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• Analyze student scores to identify ways to ensure a gain
for all students.

> Help students who are getting only partial scores on
multiple point items to learn how to get full credit.

> Ensure that all students practice skills that are common to
the assessments, such as interpreting graphs, assessing the
design of science investigations, writing a summary, and
recognizing key features in problem solving. 

> Provide remediation to students who perform just below
proficiency to raise them to proficiency.

• Motivate students to value the opportunity to show what
they know and to develop the attitude throughout the
year that they are well prepared to perform well.

> Create an awareness and appreciation of the value of effort
in achievement.64

> Maintain a classroom climate during testing that values the
individual efforts of students to demonstrate their thinking
and ability to apply understanding the best that they can.

55

>>
 s

c
h
o
o
l
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s

notes>>



?
summary

>>

Do grading practices and policies support our

learning goals and vision?

Are we measuring what matters? Do our tests

fairly assess all students to determine their

ability to solve problems, think scientifically,

and apply knowledge in a new context?

How will I manage the transition to new

teaching methods if scores fall and discontent

calls for a return to old methods? 

What do teachers’ concerns tell leadership

about how assessments are being

implemented? Are professional development

plans sufficient to meet the needs of teachers?

Do teachers have time to teach everything that

might be tested on the state or district test?

What can I infer from a teacher’s response to

that question?

What are the reasons for the poor performance

of some subgroups of students? How do I best

analyze the data to determine what’s wrong if

we’ve tried various strategies with some success?

At the district level, it is critical that:

• Assessments measure what matters. Student
learning goals are prioritized in science and
mathematics and district assessments are
aligned with these priorities. 

• Assessment literacy is promoted.

• Common district-wide assessments are
created for school use.

• Professional development is provided on
classroom assessment.

At the school level, it is critical that:

• Common assessments are used at major
curriculum milestones.

• Teachers are supported in implementing
high-quality formative and summative
assessments that optimize opportunities for
all students to learn.

• Educationally sound strategies are identified
for raising student scores on district and state
assessments.

reflective
Q U E S T I O N S

assessment
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Despite the best intentions, well-conceived plans, solid research-based analyses,

and effective implementation, there are unforeseen challenges and obstacles in

reforming mathematics and science education. However, a program with the

right blend of long-range vision and short-term agility can identify and overcome

these challenges and obstacles in a timely manner. To do so, school and district

leaders must engage in regular qualitative and quantitative introspection and

analysis to ensure that their vision stays on track.
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“
Despite the best
intentions, well
conceived plans,
solid research-based
analyses, and
effective
implementation,
there are unforeseen
challenges and obstacles 
in reforming mathematics
and science education.

“
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The Reflective Questions included with each
component in this Field Guide are good
examples of qualitative introspection. They
provide a framework for leaders to think
about progress and to engage others in the
reflection, while collecting relevant
qualitative data that can be widely shared.
Based on these insights, reappraisals of plans
and midcourse corrections can be considered
and implemented. 

However, qualitative data alone are insufficient
to form or inform a strategy. To identify
strengths and weaknesses in their system,
school districts should systematically collect
quantitative data related to student, teacher,
and school performance. For example,
districts should be able to describe their:

• Student attendance rates.

• Faculty retention rates.

• Faculty qualifications.

• Student demographics, including cultural,
linguistic, and learning needs.

• Level of parental involvement.

• Graduation rates.

• Discipline problems.

• Test scores.

• Grade point averages.

• Enrollment in Advanced Placement and
honors courses.

• Level of student involvement in
extracurricular activities.



perform
ance

Collecting
Data

Analyzing
Data

Framing the
Question

Monitoring
Results

Drawing
Conclusions,

Taking
Action

Organizing
Data-Driven

Dialogue

Figure 6: Phases of Collaborative Inquiry

Source: Love, N (2004). Using data/getting results: A practical
guide for school improvement in mathematics and science.
Norwood, MA: Christopher-Gordon Publishers, p. 15.

By reviewing these data, schools and districts
are not surprised with low test scores if they
are coupled with a high rate of student
absenteeism or with teachers who are
assigned to classes outside their field of
expertise. They are not surprised if there is
little engagement in academic or
extracurricular activities among a diverse
student body if the offerings do not take
cultural competencies into account. They are
not surprised if enrollment in advanced
mathematics and science courses is minimal if
parents are not involved in course selection.

However, the goal of quantitative data
collection is more than simply overcoming
surprise. In exemplary schools and districts,
leaders consider what the data show,
especially where performance falls short of
benchmarks and goals, as they set policies and
make educational decisions. Data are made
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“
The goal of data
collection is 
more than simply
overcoming surprise.
In exemplary schools and
districts, leaders consider 
what the data show, especially
where performance falls short
of benchmarks and goals, as
they set policies and make
educational decisions.

“

core components of the program • data-driven decision-making 63

>>
 in

t
r
o
d
u
c
t
io

n
>>

 in
t
r
o
d
u
c
t
io

n

readily available to the public via a school or
district Web site; teachers are able to analyze
data and use them to inform and guide their
instructional decisions on a regular basis. As
depicted in Figure 6, from framing a question
to monitoring results, such districts excel at
data-driven decision-making.65

There is strong evidence that data-driven
decision-making can be effective. For
example, the Education Commission of the
States conducted a study of six successful
districts in California, Colorado, Iowa,
Maryland, and Texas.66 Determined to
improve unsatisfactory student achievement
in their mostly low income, high student
mobility neighborhoods, the districts collected
similar kinds of data and put the data to
similar uses. They routinely collected:

• Demographic data on students and faculty.

• Achievement data on state-, district-, and
teacher-developed tests.

• Instructional data about the curriculum,
the set of educational experiences to which
students were exposed, and the
teacher–student assignments.

Most telling, these districts promptly acted 
on the data; when test scores were low,
misunderstandings about specific content
were identified, and students were provided
with appropriate class placement and
additional learning opportunities for
remediation.
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23%

19%

18%
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33%
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22%

Above Standard

Met Standard Well Below Standard

Below Standard

Figure 7: Comparison of Students’ Mathematics
Achievement on the 2005 WASL and 2005 NAEP

2005 WASL Grade 7 Mathematics

2005 NAEP-Washington Grade 8 Mathematics

Source: Education Trust. (2006). Education watch Washington: Key
education facts and figures—Achievement, attainment and
opportunity from elementary school through college.
Washington, DC: Author.

NCLB requires disaggregating data for
different groups of students and also
demonstrates the importance of collecting the
right data. Data have upheld what educators
already know: that overall averages can mask
important differences, thereby obscuring
potential leverage points for improvement.
Separating student scores by ethnicity, 
race, family poverty levels, and other
characteristics can yield wide discrepancies of
achievement that must be addressed.

Figure 7 shows the achievement of students 
in Washington State against performance
criteria and disaggregated by race on the 
7th-grade mathematics WASL and the 
8th-grade mathematics National Assessment
of Educational Progress (NAEP).67 It is
alarming to note that only 7% of African
American, 9% of Latino, and 11% of Native
American students scored above the standard
on the WASL, in contrast to 33% of the Asian
and 28% of the White students who scored
above the standard of performance.
Approximately 20% of Asian or White
students scored below basic on NAEP, but
approximately 33% of Native American, 50%
of Latino, and 40% of African American
students scored below basic. These
unacceptable achievement gaps must be
addressed directly.

Quantitative data, when coupled with
qualitative and other quantitative data,
provide a solid starting point to develop
policies and practices that will target the
necessary help and resources to students and
teachers who need it most.

Basic

Below BasicProficient

Advanced
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Apply student assessment data to the management of
mathematics and science programs.

• Measure what matters. Align what is measured with what
is most valued.

• Interpret student assessment data appropriately.

> Criterion-referenced data indicate levels of proficiency in
select content areas but nevertheless are an incomplete
sample, and scores do not fully reveal the depth and
breadth of student understanding. Teacher assessments and
student work portfolios help to complete the picture.68

> Normed student data are best used as an overall indication
of progress toward a norm, which itself needs to be
understood as a moving target.

> Progress of individual students can be followed to measure
the impact of instruction, accounting for the diverse
cultural, linguistic, and learning needs of students.

> Student assessment scores can be aligned with data on
opportunities for students to learn. 

• Disaggregate data to reveal achievement gaps among
subgroups and to identify content problem areas.

Use data on student, faculty, curriculum, and instruction
to evaluate program implementation and effectiveness.

• Identify data that can be used to assess each incremental
step toward long-term goals. 

> State the goals so that they are specific, measurable, and
attainable; identify the resources needed; and offer a
deadline.69

> Assign responsibility for monitoring, collecting data, and
reporting to specific staff members. Build team meeting
agendas with these reports and discussions in mind.
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• Apply multiple sources of data to elaborate on the context of each question or concern,
including for example:

> Teachers’ length of service, preparation, and participation in professional development.

> Students’ mobility, absenteeism, prior grades, and feeder elementary schools.

> Information about school discipline, safety, and staff turnover.

> Data on attitudes and perceptions of teachers, site administrators, students, and parents.

> Content and priorities in plans of instructional coaches, as well as their data on school leader
team activities and teacher fidelity to the program.

• Focus on measuring impact rather than measuring input. 

> Input measures include number in attendance at professional development, but impact measures
look for changes in classroom practices.

> Identify what concrete evidence will show that each goal is being met.

Make data available in a timely and informed manner. 

• Student testing should give sufficient time to learn and not unduly interrupt and preempt
instruction. 

• Corrective actions to improve curriculum and instruction should follow a rapid turnaround
time. 

• Time should be given to score items that measure deeper student understanding and
thoughtful interpretation of results.

• The efficiency of the use of data should be assessed by a mapping process that is similar to
curriculum mapping.70 Identify the following:

> What data are important to have?

> Who is responsible for gathering or disseminating the data?

> How and when will the data be published and for whom are they published?

> What are the intended uses by each recipient and the probable timeline?

Develop proficiency among school leadership teams to make data-driven decisions.

• Train school leaders to become experts in identifying and stating problems as well as
designing solution strategies.71

• Provide forums for sharing the approaches and results generated by school teams.

• Enable schools to use data more proficiently and find needed information.

> Assist schools with disaggregating data for their use.

> Perform analyses of data to share with schools.
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• Model a data-driven decision-making culture until it
becomes second nature by doing the following: 

> Asking for and making use of pertinent data.

> Expecting that a description of a “problem” be accompanied
by both data and a thoughtfully proposed solution.

> Delaying decisions when more data are needed and the
stakes are appropriately high.

> Valuing reflective questioning during a search for answers.

Make data reports available to the community. 

• Systematically collect and apply data from the community
to improve both the programs and communication with
the public.

• Survey parents and policy-makers to assess their reaction
to current methods of reporting data, find out what
information they want, and measure their comprehension
of traditionally reported data.

• Revise current school report cards, and augment current
reporting methods to provide more detail and balance or
more understandable analysis. 

• Provide student and school data to parents in a universally
accessible format to meet the linguistic needs of the
community.
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Collect data on student learning. 

• Use formative and classroom summative assessments to
inform instruction.

• Analyze assessment data to identify trends and draw
tentative conclusions that can be tested in practice to
improve all student learning.

> Experiment with alternate instructional strategies in several
small groups and compare results.

> Gather more data through observation, student work
samples, and peer coaching. Revise instruction accordingly.

> Systematically and regularly share the inquiries and results
among all staff members.

Use multiple sources and kinds of data when making
decisions.72

• Include such school-wide factors as:

> Mathematics or science course enrollment and student
demographic information.

> Student grades by course and demographic subgroups.

> Student proficiency by feeder elementary schools.

> Graduation and dropout rates.

• Include such student factors as:

> Student proficiency in science or mathematics by gender.

> Student attitudes toward learning mathematics or science
before and after taking courses.

> Cultural, linguistic, and economic factors affecting prior
experience and background knowledge of students.

• Include such home factors as:

> Parents’ goals for students regarding mathematics and
science.

> Expectations with a cultural basis.
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• Include such teacher factors as:

> Details of preparation in the subject area.

> Length of service.

> Level of fidelity to new programs.

> Assessment data across departments disaggregated by content area.

Develop a culture of continuous improvement throughout the school.

• Identify what school-level data will be collected and analyzed so that deadlines and
responsibilities can be assigned. 

• Collaboratively develop hypotheses for problems that the data analysis suggests.73

• Collect qualitative and quantitative data to investigate hypotheses:

> Teachers undertake classroom-based action research in alternate instruction and assessment
strategies to meet the diverse needs of all students.74

> Instructional coaches observe teacher and students and provide feedback.

> Teacher teams use lesson study to focus on specific student learning outcomes.75

> Interested teachers review and field test replacement curriculum units.

> Leadership team members research cultural norms that affect learning and consult with
community members.

> Department staff review and revise common assessments. 

• Focus on what matters most; select highest priorities related to student learning for the
time-consuming tasks of collecting and working with data. Share plans and results widely
among the professional learning community. 

Make data widely available.76

• Provide frequent reports to the school advisory board, making it a partner in the culture of
continuous improvement.

• Include parents in data analysis and application at the earliest stages.77 Protect student
privacy when involving others.

• Illustrate progress with student and teacher quotes, examples, and work samples. When
possible, include demonstrations and activities in public outreach. 

• Balance messages about state assessments or plans with local school information.

• Be honest about challenges and your openness to solutions.

69
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>>
What will I hear in conversations when data are

becoming more valued in making decisions? 

What data have surprised me or others lately?

Why were they a surprise?

When data confound me, what should I do?

Do I understand that treating all students the

same is not respecting their diverse cultural,

linguistic, and learning needs? What will help

us address the different needs of our students in

learning mathematics and science?

Do I recognize the difference between factors in

school and home that we have control over and

those that we don’t?

Do I have any research base for selecting which

changes are most likely to have a positive

impact? What resources can assist?

When and where can low expectations be best

challenged? Am I prepared to do so?

At the district level, it is critical that:

• Student assessment data are carefully
applied to monitor and manage
implementation of the mathematics and
science programs.

• Data on multiple student, faculty, curriculum,
and instruction factors are used to evaluate
program implementation and effectiveness.

• Data are available and applied in a timely
manner. 

• School leadership teams develop proficiency
in making data-driven decisions.

• Data reports are made available to the
community.

At the school level, it is critical that:

• Data collection on student learning is
planned and carried out.

• Multiple sources and kinds of data are
brought to bear in making decisions.

• A culture of continuous improvement
characterizes staff interactions.

• Data are made widely available.

reflective
Q U E S T I O N S

data-driven decision-making
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Data Use: Data Primer, North Central Regional
Educational Laboratory. (NCREL).
http://www.ncrel.org/datause/dataprimer/

Education Commission of the States. (2002). No Child
Left Behind issue brief: Data-driven decision-making.
Retrieved January 30, 2007, from
http://www.ecs.org/clearinghouse/35/52/3552.pdf

Improving Education Practice Through Data Use:
Data-Driven Decision-Making.
http://edadmin.edb.utexas.edu/datause/index.htm 

Love, N. (2004). Using data/getting results: A practical
guide for school improvement in mathematics and
science. Norwood, MA: Christopher-Gordon
Publishers.

Sargeant, J. (2001). Data retreat facilitator’s guide.
Naperville, IL: North Central Regional Educational
Laboratory.
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Whether politicians are talking on the airwaves or families are talking around the

dinner table, education is a hot topic. The stakes are high in these discussions:

politicians promise to improve student achievement if elected, and parents do

care about the answers to "what did you do in school today?" Consumers of the

K–12 education system—higher education institutions and the business

community—also give voice to their concerns and hopes.
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Implementing change in a system as deeply
entrenched as K–12 education is hard work.
There will inevitably be some disagreements,
disappointments, setbacks, and unanticipated
obstacles. Given the high level of legitimate
public interest in education, gaining
widespread community support and
involvement is crucial. 

Several factors have come together to
increase the frequency and intensity of the
focus on K-12 education. The NCLB Act of
2001, for example, has sensitized the public to
the potential for federal policy to significantly
impact education decisions at the state and
local levels. NCLB's requirements for
disaggregated student achievement data
across demographic groups defined by race
and ethnicity, poverty, English-language
proficiency, and special education status have
made clear the achievement gaps that exist for
too many students between the groups and the
generally unacceptable achievement levels in
reading and mathematics. 

Disappointing results from state assessments
are often in the hometown papers. For
example, Washington State's governor and
state superintendent proposed a short-term
easing of the mathematics requirements for
high school graduation as a result of low
scores on the state assessment. Only 51% of
10th-grade students and 59% of 4th-grade
students passed the mathematics section of
the WASL in spring 2006, and 29,000 high
school juniors are in danger of not graduating
from high school if they don't pass the WASL
mathematics test soon.78 Disappointing results
compared to international results, especially
in mathematics and science, are another
common refrain.79

Meanwhile, 15 organizations, representing
the largest and most innovative U.S.

75



Not Sure

Doing a
Good Job

Depends/
Some of Each

Not Doing a Good Job

62%

6%

22%

10%

Figure 8: Perceptions by Americans on the
Adequacy with Which Public High Schools Prepare
Students for Higher Education and the Workplace

Yet, when asked generally about the success
of the education system, Americans respond
far more negatively. For example, in public
opinion research commissioned by the
Business Roundtable, 62% of those polled felt
that public high schools were inadequately
preparing graduates for higher education and
the workforce (Figure 8). Analysis of the data
along the lines of gender, race and ethnicity,
and parental status also showed some
differences.

District and school leaders face a challenge
and an opportunity to engage and garner the
support of the community, especially of
specific educational stakeholders. The
following set of strategies should guide efforts
to engage all needed constituencies.
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companies, have set a goal to double the
number of science, technology, engineering,
and mathematics graduates with bachelor's
degrees by 2015.80 Motivating this call to
action is concern about U.S. competitiveness
in the world marketplace and the lack of
knowledge and skills of American workers.

Significant cultural mindsets can confound
public support for increased rigor in
mathematics and science. For example, most
students in many countries think that they do
well in mathematics and science. Yet, students
from the highest performing countries—which
do not include the United States—cite
significantly lower perceptions of their own
performance than that of their age cohort
worldwide.81 Ironically, those who ought to be
most confident are not, and those who should
be questioning their own performance are
not. Although U.S. students purport to
understand the need for hard work to master
mathematics and science, they devote less
time outside of school to studying than their
international peers; apparently those in the
highest achieving countries put in additional
effort to compensate for their self-perceived
academic shortcomings in mathematics and
science.82

According to data collected in 2003, U.S.
parents tend to be very satisfied with the
schools that their children attend.83 For
example, 58% of parents are very satisfied
with their children's school, 59% are very
satisfied with their children’s teachers, 58%
are very satisfied with the academic standards
of schools, and 60% are very satisfied with
the order and discipline of schools. These four
self-reported aspects of parental satisfaction
with education have gone unchanged for
more than a decade. 

a field guide to student success in mathematics and science • a sourcebook for washington state educators76

Source: U.S. Department of Education, National Center for
Education Statistics. (2006). The condition of education 2006,
Washington, DC: U.S. Government Printing Office. 
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Keep the community and stakeholders well informed of the goals and progress of the
district’s vision and plan.

• Meet regularly with an advisory committee that includes representatives from stakeholder
groups—the business community, higher education, principals, parents, guidance counselors,
local politicians. Solicit input and advice related to community outreach.

• Designate an individual in the district office who will be the point person for all public input
regarding the initiative and will also report regularly to staff and the advisory committee. 

• Publish—in universally accessible formats—concrete, positive anecdotes from students,
parents, teachers, volunteers, and community members.

Develop a clear message and communicate it. 

• Develop initial messages to articulate the goals for the programs and a process to develop
and vet regular updates.

• Educate the community about the rationale behind innovations; for example:

> Scientific and mathematical literacy are important for all adults to make personal decisions and
understand issues of importance to local, national, and global communities.

> Recent research into learning science and mathematics stresses the importance of understanding
big ideas by being able to connect facts, procedures, concepts, and vocabulary to practical
applications and to connect knowledge among disciplines.

> Learning how to think scientifically and mathematically includes learning to collect and analyze
data and pertinent facts, providing explanations based on data, and communicating findings to
others.

> Classroom activities should emphasize building these skills as a context for learning content.

• Reach various audiences with appropriate frequency and language(s): 

> Provide monthly updates for members of the board of education.

> Provide regular electronic reports to middle school principals with messages, anecdotes, and
summaries of professional development, data, and expectations.

> Schedule quarterly briefings with the editorial boards of local newspapers.

• Select media and language(s) most likely to reach the audiences:

> Web site updates about the goals and progress of the initiative. 

> Videos explaining goals and offering glimpses of student learning for speakers at community or
school meetings or for Web site or district television.

> Newsletters and other existing print media.



notes>>

a field guide to student success in mathematics and science • a sourcebook for washington state educators78

> Posters for school and district buildings. 

> Monthly "Coffee with the Superintendent," including wide
publicity about the opportunity for interested citizens to
stop in for an informal discussion. 

> Speeches at such community organizations as the Chamber
of Commerce, Rotary Club, and League of Women Voters. 

> Local newspapers, supported by a district contact person,
with an open-door policy for reporters to gather needed
background.

• Designate a staff member to serve as a community liaison;
preferably one who speaks the languages reflected in the
community.

• Ensure that public input is frequently sought and used.84

> Hold public forums about the program.

> Gather information about concerns and perceptions at
every meeting through notes, surveys, evaluations, or
comment cards.

> Survey students, parents, teachers, and administrators to
gather data about implementation, perceptions, and
attitudes.85

> Set goals for frequency of communication, measure
indicators of effectiveness at least annually, and adjust both
messages and media sources as needed.

• Work with district-level staff and school administrators on
responding to negative feedback: 

> Media trainers suggest reiteration of positive messages in
response to negative attacks.

> Hot topics vary by community but can include: memorizing
traditional mathematics facts, the use of calculators,
cooperative learning, science concepts of biological
evolution and human sexuality, grading practices, and
homework help. Develop appropriate responses.

> Educators should be prepared to describe the process used
to review and select instructional materials. Documentation
of the process is also desirable.
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Develop specific strategies to engage diverse cultural and linguistic communities 
in the initiative.

• Ensure diverse representation on all district committees and outreach efforts.

• Create partnerships with key community-based organizations that serve specific cultural and
linguistic communities. Examples include:

> Nationally recognized organizations with local affiliates, such as the NAACP, Urban League, 
La Raza, Refugee Federation Services, and LULAC.

> Smaller, local organizations that support newly arriving immigrant populations. 

> Churches, synagogues, mosques, and other religious institutions.

• Establish alliances with other major public institutions that also serve diverse populations.
Examples include:

> Public libraries.

> Community colleges.

> Public health agencies.

> Community centers.

> Social service agencies.

• Ensure all program materials are available in the most commonly spoken non-English
languages in the local community.

• Dedicate a portion of the district’s Web site to information and resources that are targeted to
the needs of the district’s diverse communities.

Welcome community partners to participate actively.86

• Offer opportunities for volunteers to contribute time, expertise, or materials. (For more
information, see “Roles of Community Volunteers in Schools” sidebar.) 

• Provide orientation and training for volunteers in appropriate language(s).

> Information on the initiative, mutual expectations, and the culture of schools will be valuable to
share. 

> When volunteers participate in the classroom, teacher partners should be included in the
orientation.

• Collect information on the experiences and effects of volunteer participation and make
continuous adjustments to the deployment and contributions of the volunteers.

• Plan formal and informal recognition opportunities.

• Offer opportunities that promote effective strategies for working with students with diverse
cultural, linguistic, and learning needs.



a field guide to student success in mathematics and science • a sourcebook for washington state educators80

>>
 d

is
t
r
ic

t
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s

R
ol

es
 o

f 
Co

m
m

un
it

y 
Vo

lu
nt

ee
rs

 i
n

 S
ch

oo
ls

Vo
lu

nt
ee

rs
 c

an
 p

ro
vi

de
 v

al
ua

bl
e 

as
si

st
an

ce
 i

n 
di

re
ct

 p
ro

gr
am

 s
up

po
rt

/a
dv

ic
e 

or
 w

or
k 

be
hi

nd
 t

he
 s

ce
ne

s,
 a

nd
 v

ol
un

te
er

s 
ca

n 
be

 i
nv

ol
ve

d 
w

ith
ad

m
in

is
tr

at
or

s,
 t

ea
ch

er
s,

 o
r 

st
ud

en
ts

. T
he

se
 v

ar
ie

d 
ro

le
s 

ar
e 

ou
tli

ne
d 

in
 T

ab
le

 3
 b

el
ow

, w
ith

 s
ug

ge
st

io
ns

 r
eg

ar
di

ng
 t

he
 w

ay
s 

vo
lu

nt
ee

rs
 c

an
 b

e 
in

vo
lv

ed
(i

nt
er

ac
tio

n)
, s

pe
ci

fic
 e

xa
m

pl
es

 o
f 

w
ha

t 
th

is
 in

vo
lv

em
en

t 
m

ay
 b

e 
(i

llu
st

ra
tio

n)
, a

s 
w

el
l a

s 
th

e 
ad

de
d 

va
lu

e 
of

 v
ol

un
te

er
s 

be
in

g 
in

vo
lv

ed
 (

im
pa

ct
).

 T
hi

s
in

fo
rm

at
io

n 
pr

ov
id

es
 s

ta
rt

in
g 

po
in

ts
 f

or
 b

ui
ld

in
g 

m
ut

ua
lly

 b
en

ef
ic

ia
l p

ar
tn

er
sh

ip
s 

am
on

g 
st

ak
eh

ol
de

rs
.

Ta
bl

e 
3:

 I
nt

er
ac

tio
n,

 Il
lu

st
ra

tio
n,

 a
nd

 Im
pa

ct
 o

f 
Ro

le
s 

of
 C

om
m

un
ity

 V
ol

un
te

er
s 

in
 S

ch
oo

ls

•
Su

pp
or

t 
ea

ch
 lo

ca
l s

ch
oo

l a
nd

 d
is

tr
ic

t 
by

 d
ire

ct
pa

rt
ic

ip
at

io
n.

•
Le

ar
n 

an
d 

sh
ar

e 
w

ith
 o

th
er

s 
in

fo
rm

at
io

n 
ab

ou
t 

pr
og

re
ss

an
d 

ch
al

le
ng

es
.

Im
pa

ct

•
Be

co
m

e 
a 

m
em

be
r 

of
 s

ch
oo

l o
r 

di
st

ric
t 

ad
vi

so
ry

co
m

m
itt

ee
.

Ill
us

tr
at

io
n

Be
co

m
e 

pa
rt

 o
f 

pr
og

ra
m

in
fr

as
tr

uc
tu

re
.

•
In

fo
rm

ed
, v

oc
al

 c
om

m
un

ity
 s

up
po

rt
 c

an
 m

ak
e 

or
 b

re
ak

in
no

va
tiv

e 
sc

ho
ol

 p
ro

gr
am

s.
•

Pa
rt

ic
ip

at
e 

in
 in

fo
rm

at
io

na
l a

ct
iv

iti
es

 t
o 

be
co

m
e 

w
el

l i
nf

or
m

ed
.

•
Sp

ea
k 

ou
t 

in
fo

rm
al

ly
 in

 s
up

po
rt

 o
f 

pr
og

ra
m

s.

•
Be

 p
re

pa
re

d 
to

 b
e 

an
 a

dv
oc

at
e 

w
he

n 
ne

ed
ed

.

Be
co

m
e 

a 
pr

og
ra

m
 a

dv
oc

at
e.

•
In

fo
rm

ed
, v

oc
al

 c
om

m
un

ity
 s

up
po

rt
 c

an
 m

ak
e 

or
 b

re
ak

in
no

va
tiv

e 
sc

ho
ol

 p
ro

gr
am

s.

•
Be

tt
er

 a
nd

 t
im

el
ie

r 
an

al
ys

is
 o

f 
st

ud
en

t 
da

ta
 c

an
im

pr
ov

e 
in

st
ru

ct
io

n.

•
M

in
im

iz
e 

do
w

nt
im

e 
fo

r 
es

se
nt

ia
l i

ns
tr

uc
tio

na
l

m
at

er
ia

ls
.

•
D

ev
el

op
 c

ap
ac

ity
 a

t 
th

e 
sc

ho
ol

.

•
Re

ad
y-

to
-u

se
 k

its
 o

f 
m

at
er

ia
ls

 d
ec

re
as

e 
pr

ep
 t

im
e 

of
te

ac
he

rs
.

•
Co

ns
um

ab
le

 a
nd

 r
ep

la
ce

m
en

t 
m

at
er

ia
ls

 c
an

 b
e

bo
ug

ht
 in

 b
ul

k.

•
Cu

st
om

iz
e 

or
 c

re
at

e 
so

ft
w

ar
e 

fo
r 

da
ta

 m
an

ag
em

en
t,

in
ve

nt
or

y 
of

 s
ci

en
ce

 m
at

er
ia

ls
, e

tc
.

•
Tr

ai
n 

an
d 

su
pp

or
t 

a 
sc

ho
ol

 t
ro

ub
le

sh
oo

tin
g 

te
am

 f
or

co
m

pu
te

rs
, h

an
dh

el
d 

de
vi

ce
s,

 a
nd

 s
ci

en
ce

 p
ro

be
w

ar
e.

•
D

ev
el

op
 s

ys
te

m
 a

nd
 s

of
tw

ar
e 

to
 m

an
ag

e 
di

st
rib

ut
io

n
an

d 
in

ve
nt

or
y 

of
 s

ci
en

ce
 o

r 
m

at
he

m
at

ic
s 

m
at

er
ia

ls
.

Co
nt

rib
ut

e 
ex

pe
rt

is
e 

on
 in

fo
rm

at
io

n
te

ch
no

lo
gy

.

In
te

ra
ct

io
n

D
IR

EC
T 

PR
O

G
R

A
M

 S
U

PP
O

RT
 A

N
D

 A
D

VI
CE

 R
O

LE
S

B
EH

IN
D

-T
H

E-
SC

EN
ES

 R
O

LE
S



core components of a successful program • community and stakeholder support 81

>>
 d

is
t
r
ic

t
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s

Co
nt

in
ue

d 
on

 n
ex

t 
pa

ge
.

•
M

ak
e 

m
at

er
ia

ls
 r

ea
dy

 t
o 

us
e 

sc
ie

nc
e 

m
at

er
ia

ls
, a

nd
or

ga
ni

ze
 m

ul
tip

ie
ce

 m
at

he
m

at
ic

s 
m

an
ip

ul
at

iv
es

.

•
Pu

t 
di

so
rg

an
iz

ed
, s

ca
tt

er
ed

 m
at

er
ia

ls
 t

o 
us

e.

•
H

el
p 

pr
ep

ar
e 

m
at

er
ia

ls
 f

or
 u

se
.

•
O

rg
an

iz
e 

in
st

ru
ct

io
na

l m
at

er
ia

ls
 a

t 
sc

ho
ol

 o
r 

di
st

ric
t.

Co
nt

rib
ut

e 
or

ga
ni

za
ti

on
 s

ki
lls

.

•
G

en
er

at
e 

co
m

m
un

ity
 k

no
w

le
dg

e 
an

d 
su

pp
or

t.
 

•
D

ev
el

op
 p

ol
is

he
d 

pr
od

uc
ts

.

•
H

el
p 

to
 d

ev
el

op
 a

 c
om

m
un

ic
at

io
ns

 p
la

n 
fo

r 
th

e
m

at
he

m
at

ic
s 

an
d 

sc
ie

nc
e 

pr
og

ra
m

s.

•
H

el
p 

to
 d

es
ig

n 
an

d 
pr

in
t 

ne
w

sl
et

te
rs

 a
nd

 f
ly

er
s.

Co
nt

rib
ut

e 
co

m
m

un
ic

at
io

n 
sk

ill
s.

•
Te

ac
he

rs
 a

nd
 a

dm
in

is
tr

at
or

s 
ca

n 
id

en
tif

y 
m

at
er

ia
ls

 t
ha

t
ar

e 
in

 s
ho

rt
 s

up
pl

y 
or

 a
re

 p
ro

hi
bi

tiv
el

y 
ex

pe
ns

iv
e 

in
sc

ho
ol

 b
ud

ge
ts

.

•
A

sk
 f

or
 s

up
pl

y 
lis

ts
 f

or
 e

ac
h 

gr
ad

e,
 a

nd
 m

at
ch

 t
he

m
w

ith
 p

os
si

bl
e 

re
so

ur
ce

s.

•
Pr

in
tin

g.

•
Su

rp
lu

s 
pa

pe
r.

•
Su

rp
lu

s 
ca

lc
ul

at
or

s,
 h

an
dh

el
d 

co
m

pu
te

rs
, p

rin
te

rs
.

•
Sc

ie
nc

e 
su

pp
lie

s.

Co
nt

rib
ut

e 
ta

ng
ib

le
 r

es
ou

rc
es

.

•
Le

ve
ra

gi
ng

 e
xi

st
in

g 
re

so
ur

ce
s 

w
ill

 m
ax

im
iz

e 
im

pa
ct

.

•
At

te
nt

io
n 

to
 s

us
ta

in
ab

ili
ty

 w
ill

 h
el

p 
m

ax
im

iz
e 

im
pa

ct
.

•
H

el
p 

to
 id

en
tif

y 
po

te
nt

ia
l g

ra
nt

or
s.

•
H

el
p 

to
 w

rit
e 

pr
op

os
al

s.

•
O

rg
an

iz
e 

sm
al

l f
un

dr
ai

se
rs

 f
or

 s
pe

ci
fic

, u
nm

et
 n

ee
ds

.

Co
nt

rib
ut

e 
de

ve
lo

pm
en

t 
ex

pe
rt

is
e.

Im
pa

ct
Ill

us
tr

at
io

n
In

te
ra

ct
io

n

B
EH

IN
D

-T
H

E-
SC

EN
ES

 R
O

LE
S 

(c
on

t.
)

•
O

pp
or

tu
ni

tie
s 

fo
r 

m
en

to
rin

g 
ad

m
in

is
tr

at
or

s 
m

ay
 f

ol
lo

w
.

•
N

ew
 in

si
gh

ts
 in

to
 s

ch
oo

l n
ee

ds
 c

an
 b

e 
le

ar
ne

d.

•
To

pi
cs

 o
f 

in
te

re
st

 m
ay

 in
cl

ud
e 

le
ad

er
sh

ip
, s

tr
at

eg
ic

pl
an

ni
ng

, p
ro

je
ct

 m
an

ag
em

en
t,

 t
im

e 
m

an
ag

em
en

t,
 e

tc
.

O
pe

n 
ex

is
ti

ng
 m

an
ag

em
en

t 
cl

as
se

s
to

 e
du

ca
to

r 
pa

rt
ic

ip
at

io
n.

•
O

pp
or

tu
ni

tie
s 

to
 m

en
to

r 
or

 f
ol

lo
w

 u
p 

m
ay

 d
ev

el
op

.

•
A

dm
in

is
tr

at
or

s 
ca

n 
de

ve
lo

p 
pr

of
es

si
on

al
 d

ev
el

op
m

en
t

fo
r 

te
ac

he
rs

.

•
Ex

pe
rt

is
e 

in
 d

ev
el

op
in

g 
pr

es
en

ta
tio

ns
, u

si
ng

 d
ig

ita
l

m
ed

ia
 (

e.
g.

, p
ho

to
s,

 v
id

eo
, s

ou
nd

),
 m

an
ag

in
g 

da
ta

,
ge

ne
ra

tin
g 

da
ta

 r
ep

or
ts

, a
nd

 d
es

kt
op

 p
ub

lis
hi

ng
 m

ay
be

 o
f 

in
te

re
st

.

O
pe

n 
ex

is
ti

ng
 t

ec
hn

ic
al

 t
ra

in
in

g 
to

ed
uc

at
or

 p
ar

ti
ci

pa
ti

on
.

R
O

LE
S 

W
IT

H
 A

D
M

IN
IS

TR
AT

O
R

S



Ta
bl

e 
3:

 I
nt

er
ac

tio
n,

 Il
lu

st
ra

tio
n,

 a
nd

 Im
pa

ct
 o

f 
Ro

le
s 

of
 C

om
m

un
ity

 V
ol

un
te

er
s 

in
 S

ch
oo

ls
 (

co
nt

.)

a field guide to student success in mathematics and science • a sourcebook for washington state educators82

>>
 d

is
t
r
ic

t
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s

•
Pa

rt
ic

ip
at

io
n 

w
ith

 m
as

te
r 

te
ac

he
rs

 w
ill

 s
up

pl
y 

th
e

cr
iti

ca
l r

ev
ie

w
 f

or
 h

ow
 t

op
ic

s 
ar

e 
ta

ug
ht

.
•

W
he

n 
ne

w
 m

at
er

ia
ls

 a
re

 b
ei

ng
 c

on
si

de
re

d,
 p

ar
tic

ip
at

e
in

 r
ev

ie
w

in
g 

th
e 

co
nt

en
t 

fo
r 

ac
cu

ra
cy

 a
nd

 im
po

rt
an

ce
.

A
ss

is
t 

w
it

h 
re

vi
ew

in
g 

in
st

ru
ct

io
na

l
m

at
er

ia
ls

.

•
Pr

io
r 

co
pl

an
ni

ng
 w

ill
 r

ev
ea

l e
xp

ec
ta

tio
ns

 a
nd

 h
el

pf
ul

ro
le

s.

•
Th

es
e 

ac
tiv

iti
es

 w
ill

 b
e 

co
or

di
na

te
d 

by
 d

is
tr

ic
t 

pr
ov

id
er

s.

•
A

pp
ly

 y
ou

r 
sc

ie
nc

e 
or

 m
at

he
m

at
ic

s 
ba

ck
gr

ou
nd

 t
o 

he
lp

id
en

tif
y 

th
e 

im
po

rt
an

ce
 a

nd
 a

pp
lic

at
io

ns
 o

f 
co

nt
en

t.

•
Su

pp
ly

 u
pd

at
ed

 s
ci

en
ce

 c
on

te
nt

.

•
Le

ar
n 

ho
w

 t
ea

ch
er

s 
he

lp
 s

tu
de

nt
s 

un
de

rs
ta

nd
 n

ew
co

nt
en

t.

Pa
rt

ic
ip

at
e 

in
 t

he
 p

ro
fe

ss
io

na
l

de
ve

lo
pm

en
t 

of
 t

ea
ch

er
s.

•
Pr

ev
io

us
 c

om
m

on
 e

xp
er

ie
nc

es
 in

 p
ro

fe
ss

io
na

l
de

ve
lo

pm
en

t 
w

ill
 b

e 
va

lu
ab

le
.

•
At

 t
he

 t
ea

ch
er

’s
 d

ire
ct

io
n,

 p
ro

vi
de

 a
ss

is
ta

nc
e 

to
fa

ci
lit

at
e 

th
e 

st
ud

en
ts

’ e
xp

lo
ra

tio
ns

 a
nd

 p
ro

bl
em

-
so

lv
in

g.

•
At

 t
he

 t
ea

ch
er

’s
 r

eq
ue

st
, p

ro
vi

de
 e

xa
m

pl
es

 o
f 

ho
w

co
nt

en
t 

is
 a

pp
lie

d 
or

 e
nc

ou
nt

er
ed

 in
 p

ro
fe

ss
io

na
l l

ife
.

A
ss

is
t 

te
ac

he
rs

 in
 t

he
 c

la
ss

ro
om

.

•
W

or
k 

cl
os

el
y 

w
ith

 r
es

po
ns

ib
le

 s
ch

oo
l s

ta
ff

 t
o 

m
ee

t 
th

ei
r

ne
ed

s.
 B

e 
pr

ep
ar

ed
 t

o 
le

nd
 s

up
po

rt
 w

he
n 

an
d 

w
he

re
 it

is
 n

ee
de

d.

•
Pr

og
re

ss
 in

 m
ee

tin
g 

go
al

s 
ca

n 
be

ne
fit

 f
ro

m
 o

ut
si

de
fa

ci
lit

at
io

n 
an

d 
pa

rt
ic

ip
at

io
n.

•
Be

co
m

e 
an

 in
fo

rm
ed

 c
om

m
un

ity
 a

dv
oc

at
e 

fo
r 

th
e

m
at

he
m

at
ic

s 
an

d 
sc

ie
nc

e 
pr

og
ra

m
s.

Ch
ai

r 
ad

vi
so

ry
 g

ro
up

, f
ac

ili
ta

te
pl

an
ni

ng
 m

ee
ti

ng
s.

Im
pa

ct
Ill

us
tr

at
io

n
In

te
ra

ct
io

n

R
O

LE
S 

W
IT

H
 A

D
M

IN
IS

TR
AT

O
R

S 
(c

on
t.

)

•
Th

e 
du

ra
tio

n 
ca

n 
ra

ng
e 

fr
om

 a
 s

ho
rt

 o
pe

n-
ho

us
e 

to
ye

ar
-lo

ng
 o

r 
su

m
m

er
 in

te
rn

sh
ip

s.
•

Te
ac

he
rs

’ c
an

 in
co

rp
or

at
e 

re
al

-li
fe

 e
xa

m
pl

es
 t

o 
he

lp
en

ga
ge

 t
he

 in
te

re
st

 o
f 

st
ud

en
ts

.

•
Te

ac
he

rs
 o

w
n 

co
nt

en
t 

kn
ow

le
dg

e 
ca

n 
be

 b
ro

ad
en

ed
.

H
os

t 
te

ac
he

rs
 a

t 
yo

ur
 b

us
in

es
s 

to
de

m
on

st
ra

te
 h

ow
 m

at
he

m
at

ic
s 

an
d

sc
ie

nc
e 

is
 d

on
e 

or
 a

pp
lie

d.

•
Th

e 
lo

ng
er

 y
ou

 p
at

ie
nt

ly
 in

te
ra

ct
, t

he
 m

or
e 

yo
u 

w
ill

di
sc

ov
er

 w
ha

t 
yo

ur
 m

os
t 

he
lp

fu
l r

ol
es

 m
ay

 b
e.

•
W

he
n 

yo
u 

fin
d 

a 
te

ac
he

r 
th

at
 y

ou
 c

on
ne

ct
 w

ith
, o

ff
er

yo
ur

 a
ss

is
ta

nc
e,

 c
on

tr
ib

ut
e 

re
so

ur
ce

s,
 a

nd
 h

el
p 

w
ith

pl
an

ni
ng

.

A
do

pt
 a

 t
ea

ch
er

 o
r 

de
pa

rt
m

en
t.

R
O

LE
S 

W
IT

H
 T

EA
CH

ER
S



core components of a successful program • community and stakeholder support 83

>>
 d

is
t
r
ic

t
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s

Im
pa

ct
Ill

us
tr

at
io

n
In

te
ra

ct
io

n

•
So

m
e 

cl
as

sr
oo

m
 e

xp
er

ie
nc

e 
or

 c
on

fe
re

nc
es

 w
ith

te
ac

he
rs

 w
ill

 p
re

pa
re

 y
ou

 t
o 

ap
pr

oa
ch

 c
on

te
nt

 a
t 

th
e

ap
pr

op
ria

te
 s

tu
de

nt
 le

ve
l.

•
A

 lo
ng

er
 t

er
m

 c
om

m
itm

en
t 

m
ak

es
 m

en
to

rin
g

su
cc

es
sf

ul
, a

nd
 s

ho
rt

 o
r 

in
te

rm
itt

en
t 

pa
rt

ic
ip

at
io

n
di

sa
pp

oi
nt

s 
st

ud
en

ts
.

•
H

el
p 

w
ith

 s
ch

oo
l w

or
k 

an
d 

ho
m

ew
or

k 
du

rin
g 

sc
ho

ol
 o

r
sc

ho
ol

-s
po

ns
or

ed
 a

ft
er

-s
ch

oo
l p

ro
gr

am
s.

•
Co

ac
h 

st
ud

en
t 

w
or

k 
on

 c
la

ss
 p

ro
je

ct
s.

•
H

el
p 

to
 p

la
n 

an
d 

ex
ec

ut
e 

sc
ie

nc
e 

fa
ir 

pr
oj

ec
ts

.

•
Pl

ay
 m

at
he

m
at

ic
s 

or
 s

ci
en

ce
 g

am
es

 (
su

pp
lie

d 
by

te
ac

he
r)

 w
ith

 s
tu

de
nt

s 
to

 r
ei

nf
or

ce
 le

ar
ni

ng
.

Be
 a

 m
en

to
r.

•
Te

ac
he

rs
 a

nd
 a

ft
er

-s
ch

oo
l p

ro
vi

de
rs

 c
an

 a
lw

ay
s 

us
e

he
lp

 in
 t

he
se

 o
ut

-o
f-

sc
ho

ol
 e

ve
nt

s.

•
Yo

u 
ca

n 
be

co
m

e 
an

 in
fo

rm
ed

 a
dv

oc
at

e 
fo

r 
to

da
y’

s
yo

ut
h.

•
Lo

ok
 in

to
 e

xi
st

in
g 

af
te

r-
sc

ho
ol

 p
ro

gr
am

s.

•
M

at
he

m
at

ic
s 

an
d 

sc
ie

nc
e 

“O
ly

m
pi

ad
s”

 o
r 

ot
he

r
co

m
pe

tit
io

ns
 a

re
 f

un
 a

nd
 r

ea
ch

 h
ig

hl
y 

m
ot

iv
at

ed
st

ud
en

ts
.

•
In

ve
nt

io
n 

pr
og

ra
m

s 
su

pp
or

t 
cr

ea
tiv

ity
 a

nd
 in

no
va

tio
n.

•
Bu

si
ne

ss
 a

nd
 e

co
no

m
ic

s 
pr

og
ra

m
s 

pu
t 

m
at

he
m

at
ic

s
in

to
 c

on
te

xt
.

Pa
rt

ic
ip

at
e 

in
 o

r 
or

ga
ni

ze
 in

fo
rm

al
m

at
he

m
at

ic
s 

or
 s

ci
en

ce
 p

ro
gr

am
s.

•
H

an
ds

-o
n 

ac
tiv

iti
es

 o
r 

ex
pl

or
at

io
n 

th
at

 g
iv

es
 a

 t
as

te
 o

f
yo

ur
 w

or
k 

ar
e 

es
pe

ci
al

ly
 p

op
ul

ar
.

•
G

en
er

al
 “

yo
u 

ca
n 

do
 it

 b
ec

au
se

 I 
di

d”
 m

es
sa

ge
s 

ar
e

m
em

or
ab

le
 t

o 
st

ud
en

ts
, p

ar
tic

ul
ar

ly
 t

o 
th

os
e 

w
ho

 s
ee

yo
u 

as
 a

 r
ol

e 
m

od
el

 (
e.

g.
, b

y 
ge

nd
er

 o
r 

et
hn

ic
ity

).

•
In

fo
rm

al
ly

 r
el

at
e 

ho
w

 le
ar

ni
ng

 s
ci

en
ce

 a
nd

m
at

he
m

at
ic

s 
pr

ep
ar

es
 s

tu
de

nt
s 

to
 s

uc
ce

ed
 in

 c
ar

ee
rs

.

•
Re

la
te

 s
pe

ci
fic

 e
xa

m
pl

es
 o

f 
w

or
k 

in
 y

ou
r 

fie
ld

 t
ha

t 
m

ay
m

ot
iv

at
e 

st
ud

en
ts

.

Pa
rt

ic
ip

at
e 

in
 c

ar
ee

r 
ev

en
ts

.

R
O

LE
S

W
IT

H
ST

U
D

EN
TS



a field guide to student success in mathematics and science • a sourcebook for washington state educators84

>>
 s

c
h
o
o
l
-
l
e
v
e
l
 s

t
r
a
t
e
g
ie

s

school-level S T R A T E G I E S

Develop a coherent message for the school mathematics and science programs.

• Develop a shared understanding of the district vision and what it means for teachers and the
school.

• Frequently discuss benefits of the initiative for teaching and learning, and work to maintain
active support among teachers, who are among the most credible advocates and
spokespersons. 

• Recognize past successes, and emphasize ways in which the initiative builds on strengths.

• Provide information on district resources that are available to help communicate with
parents and students.

• Keep teachers in the school—other than mathematics or science teachers—informed about
the initiative. 

Establish two-way communication with students and parents.87

• Designate a school staff member to serve as a community/parent liaison.

• Publish up-to-date information on the school's Web site. 

• Splash pictures, samples, and articles throughout print media from the school. 

• Convene an active parent council for the programs, including parents who work in science or
mathematics-rich professions.

• Involve parents in hands-on activities at parent meetings, conferences, and science or
mathematics family nights.88

• Showcase student work and student spokespersons in school and community activities.

• Help parents understand how and why expectations of students are changing89 and what
changes parents can expect in homework, grading, and results. 

Develop an outreach plan to ensure active participation of the school’s diverse cultural
and linguistic families. 

• Identify “key communicators” among the school’s parent community who can serve as
liaisons to specific community populations.

• Create partnerships with nearby community organizations such as clinics, youth centers,
libraries, social clubs, businesses, and nonprofit organizations. 
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notes>>
• Establish a calendar for the principal and other school

leaders to participate in local community events.

• Ensure that all school and program materials are accessible
and sensitive to the diversity of all local parent needs. 

Use community volunteers in the mathematics and
science programs.90

• Collaborate with district leaders to identify opportunities
for community participation. (For more information, see
“Roles of Community Volunteers in Schools” sidebar.)

• Start with modest expectations and commitments, and let
deepening relationships suggest wider opportunities. 

• Orient and oversee volunteers' activities so that teachers
and volunteers find the experience rewarding and
effective.

• Plan recognition and appreciation ceremonies for
volunteers and in-kind contributions.
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summary

>>

At the district level, it is critical that:

• The community and stakeholders are kept
well informed of the goals and progress of
the program.

• A clear message is developed and
communicated.

• Specific strategies to engage diverse cultural
and linguistic communities in the initiative
are developed.

• Community partners are welcomed to
participate actively.

At the school level, it is critical that:

• A coherent message is developed around
goals and features of the school’s
mathematics and science programs.

• Two-way communication between students
and parents is developed.

• An outreach plan to ensure active
participation of the school’s diverse cultural
and linguistic families is created.

• Community volunteers are used in the
mathematics and science programs.

community and stakeholder support

Are all those who care deeply about our

school—parents, community leaders, students,

teachers—pulling in the same direction to

enable the new programs to succeed? Do I know

what is behind different views and varied levels

of commitment?

How do I know that our stakeholder messages

are being received and interpreted in the way

that we intended?

When concerns about the initiative are raised,

what types of responses are most beneficial?

How do we make midcourse corrections when

the concerns have legitimacy? 

What information is most useful or needed to

make me a better communicator with the

community?

reflective
Q U E S T I O N S
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