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What Is the Mathematics
Program Improvement Review?

ACCOUNTABILITY IS A HUGE ISSUE IN EDUCATION. POLITICIANS MAKE
it the centerpiece of their education policy. School board members say they want
their school system run like a business, with each child seen as a profit to the com-
munity and no child seen as a loss. As all educators know, this emphasis on measur-
able success has inspired an increase in standardized testing. In the United States,
nearly every state has instituted its own high-stakes testing in mathematics. The
federal No Child Left Behind Act requires annual mathematics testing in grades

3 through 8 and sets serious consequences for those schools that do not make ade-
quate yearly progress.

One consequence of this accountability focus is that school officials, parents,
and politicians have come to view standardized test scores as perhaps the most
important measure of a school’s effectiveness. But what do all these test scores really
tell us, and how useful are they for schools focused on program improvement? To
develop and maintain high-quality academic programs, school personnel need spe-
cific information that clarifies what is working and what is not. The standardized test
results they receive are reports that compare their students’ scores with those of stu-
dents at other schools or in other districts, other states, and even other nations. In
addition, testing companies often provide results as percentile scores based on iso-
lated skills and concepts that have little relationship to state or local objectives.

The data available to the public, such as the mathematics score information
depicted in Figure 1.1, are often even more obscure about the strengths and weak-
nesses of schools and programs. For example, parents trying to decide whether
Somerville Elementary or Wilkins Elementary will offer their children the best math-
ematics instruction would be hard-pressed to make a decision based on the data in
these tables or on the accompanying reports’ discussion of percentile ranks, scale
scores, normal curve equivalents, and grade-level equivalents. What'’s more, if the
principals at Somerville or Wilkins were asked to explain what their schools are

going to do to move more students from “proficient” to “advanced,” or to reverse the
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FIGURE1.1 | SAMPLE STANDARDIZED TEST DATA

Somerville Elementary School: Mathematics Results

Grade Level 2 3 4 5 6
Reported Enrollment 71 66 68 98 100
Students Tested 70 65 67 97 100
% of Enrollment 99% 98% 99% 99% 100%
Mean Scaled Score 394.8 388.9 370.7 344.4 369.3
% Advanced 38% 40% 31% 14% 25%
% Proficient 36% 28% 33% 30% 30%
% Basic 17% 28% 22% 26% 30%
% Below Basic 7% 5% 12% 19% 14%
% Far Below Basic 1% 0% 1% 1% 0%
Wilkins Elementary School: Mathematics Results

Grade Level 2 3 4 5 6
Reported Enrollment 90 89 87 71 105
Students Tested 89 89 87 71 105
% of Enrollment 99% 100% 100% 100% 100%
Mean Scaled Score 404.3 400.2 376.6 399.6 383.8
% Advanced 46% 44% 33% 28% 27%
% Proficient 36% 35% 38% 49% 35%
% Basic 9% 1% 16% 1% 30%
% Below Basic 8% 8% 10% 6% 4%
% Far Below Basic 1% 1% 2% 6% 4%

Note: Figure reflects actual test data. Rounded percentages may not add to 100.
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trend of scores declining from grade 2 to grade 5, they would have a difficult time
finding the answers in the test data.

For school officials, the receipt of a packet of test result information is only the
first step in a long and tedious process of test interpretation. It is not a question of
spinning the data so that our programs are seen in the best possible light, but of try-
ing to wring from the data the information that will help us to maintain effective

programs and improve those that are faltering. Here is what we need to know:

®  Where do the students’ specific areas of strength and weakness lie? For
example, can we identify how well students have done with both the concepts and
the skills related to specific objectives?

® Do low scores reflect an overall deficiency in the program, or are they a
result of students’ problems with the concepts or skills in a single strand, such as
geometry!

® Do low scores reflect a lack of conceptual understanding or difficulty apply-
ing conceptual understanding? For example, when the same concept is tested with a
multiple-choice question and an open-response question, are students able to answer
one correctly but not the other?

® Do low scores reflect a deficient curriculum or a mismatch between what
the program teaches and what the test measures?

® Do low scores reflect deficient instruction or a mismatch between an
instructional approach (e.g., drill and practice versus manipulative-based instruc-
tion) and the test’s methodology (e.g., critical thinking and problem solving versus
no manipulatives allowed)?

®  Have factors beyond the mathematics curriculum and instruction influ-
enced the scores? Examples might be teachers’ content knowledge, classroom
climate, and students’ reading readiness (and by extension, the language arts

curriculum and instruction).

The truth is, no matter how a district aggregates or disaggregates data from
standardized tests, these data alone will not yield the detailed information necessary
to improve a school’s academic program.

An alternative to relying on standardized tests data is for administrators and
teachers to decide on and engage in a method of program evaluation that will pro-
vide all the detail they need. Nancy Love (2002) describes schools that do this as
“inquiry-based” and points out that in these schools, “teachers and administrators
continually ask questions about how to improve student learning, experiment with
new ideas, and rigorously use data to uncover problems and monitor results” (p. 7).
Inquiry-based schools don’t wait for the release of state test data. Their teachers and

administrators develop professional learning communities that examine every facet
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of the school’s instructional program and then focus on ways to produce improved
learning. These schools avoid being reactive to test results and instead are proactive
in seeking improvement.

[ have used an inquiry-based model in developing the Mathematics Program
Improvement Review (MPIR), a proven evaluation process focused on standards for
high-quality mathematics programs in grades K~12 and the means to measure those
standards. It can be used effectively by individual teachers, teachers and administra-
tors within a school, and teachers and administrations within an entire district. With
the MPIR, you can establish a baseline for the quality of your mathematics program,
identify the elements that are most in need of change, and continuously monitor
your program’s improvement.

The MPIR process is based both on research into other effective evaluation
processes (DuFour & Eaker, 1998; English, 1999; Frase, English, & Posten, 2000;
Louis, Marks & Kruse, 1996; Love, 2002) and on my own experience working to
improve opportunities for mathematics teachers to excel in their classrooms. This
handbook is designed so that any school or district can use the tools and procedures

of the review to bring about positive change in students’ mathematics learning.

The Development of the Mathematics
Program Improvement Review

The MPIR is not a theoretical answer to the general dilemma of accountability. It
was born out of a real need I encountered while serving as a mathematics consultant
for the Appalachian Rural Systemic Initiative (ARSI), a project funded by the
National Science Foundation to help improve the math and science programs in a
six-state area (Kentucky, West Virginia, Tennessee, Ohio, North Carolina, and
Virginia).

My primary responsibility at ARSI was to work with the mathematics teachers
and administrators of schools in 22 rural districts in Kentucky. I met individually
with the supervisors and superintendents of all of these districts to find out what they
needed. Their requests for help varied from school to school; however, they all asked
me to critically evaluate their mathematics programs and provide suggestions for sys-
temic improvement. This request coincided with ARSI’s need for a tool to evaluate
itself. In 1996, ARSI administrative staff determined that they could not judge the
success of the project solely upon standardized test data. One reason for this ruling
was that the schools studied used a multitude of standardized assessments. Most of
them used norm-referenced tests (designed around national percentiles and normal

curve equivalents), but some used criterion-referenced test (focused on specific
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grade-level objectives). This made it impossible to compare all the schools within
the six-state area based on test scores.

A more significant reason to develop a new review process was ARSI’s goal to
make systemic changes to the region’s mathematics and science programs. Project
managers simply could not measure these changes (e.g., in curriculum design, devel-
opment and use of authentic assessments, community involvement) with the kinds
of tests that the states and districts were using. Consequently, I began to develop
tools and procedures to evaluate the programs of all the schools that ARSI served.

The first step in devising an evaluation process was to ask the question that
opens this book: what are the elements of a high-quality mathematics program? I
conducted a literature study to identify standards and also drew from my own experi-
ence: a decade as a mathematics teacher and 20 years as a mathematics supervisor
focused on observing, assisting, and modeling instruction.

The standards I settled on for the review address 10 key program components:
curriculum, instruction, equity and diversity, school climate, usefulness, professional
environment, community, organization and leadership, assessment and evaluation,
and financial material resources. The curriculum standard, for example, is that the
curriculum uses problem-centered content that develops students’ conceptual
understanding of mathematics, their ability to apply mathematics, their ability to
communicate mathematically, and their knowledge and skills in mathematics
algorithms.

After identifying standards for each of the program components, I developed
indicators of whether each of the standards was being met. The first indicator of the
curriculum standard, for example, is that the math curriculum is written and is used
in planning the instructional program. Some indicators have multiple parts. For
example, the indicator specifically addressing a K-8 program curriculum (Indicator

1.7) is that the curriculum develops students’

®  Number and operation sense and computational skills.

®  Mastery of estimation and mental computation.

®  Understanding of patterns and sequences.

®  Knowledge of measurement and geometry.

®  Spatial sense and reasoning.

®  Ability to collect, organize, represent, and interpret data.

®  Facility using statistical methods and exploring chance probability models.

®  Facility using algebraic skills and concepts.

A complete list of the MPIR’s standards and indicators is presented in Appendix B as
Figure B.1, beginning on page 147.
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With standards and indicators in place, the next step was to work backward to
determine what data were needed to rate them. After all, you cannot measure success
without data. You cannot cite improvements unless you have a baseline measure-
ment of where you began and take subsequent measures to judge success. I designed

or modified a set of tools for gathering that data:

®  Questionnaires to be filled out by school principals and teachers.

® [nterview questions for teachers, students, parents, and principals.

® A guide for classroom observation.

® A list of supplemental materials (standardized test scores, mathematics

program budgets, lesson plans, etc.) that would contribute relevant information.

Because each method of gathering data has its strengths and weaknesses, using data
from at least three sources to determine a score for each standard indicator results in
a more accurate rating.

[ also created a scoring rubric that gives specific descriptors for how to rate
each indicator—another way to ensure accuracy and consistency in using the review,
especially if teams are used to evaluate different schools. The rubric helps ensure that
rating scores mean the same thing in each of the different schools. The scoring rubric
is included in Appendix B as Figure B.2, beginning on page 153.

Of course, the decision to rely heavily on interviews and classroom observation
meant the process would include a site visit to schools under review. I trained examiners
to use the various on-site data collection tools and then sent the examiners to evaluate
ARSI’s “catalyst” schools—those schools that the districts had chosen as the lead schools
in the project. After the visits, the review teams, consisting of the trained examiners and
usually at least one experienced “review veteran,” compiled all the data to score each
indicator and standard. Next, they generated a report identifying both strengths and
areas for improvement within each standard. The reports went both to the schools
reviewed and to the ARSI leadership for use as baseline data for the project as a whole.

Because the Appalachian Rural Systemic Initiative was conceived as a five-
year project, trained review teams revisited the catalyst schools four to five years after
the initial review to measure improvements. Over the course of the project, the
MPIR process was conducted at each and every school within the participating dis-
tricts. In annual evaluations of ARSI services, participating schools regularly identi-

fied it as one of the most important services provided.

How Schools Have Used MPIR Reports

To clarify how the MPIR process can improve mathematics programs, let’s look at
some sample recommendations taken from actual MPIR reports and then at some of
the ways that the evaluated schools have responded.
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The first school is Foster Elementary. As with many schools, Foster’s mathe-
matics curriculum was limited to the adopted textbook series (and its scope and
sequence) and the curriculum guide provided by the state department of education.
Within the school, there did not seem to be any consistency among teachers, even
teachers at the same grade level, as to expectations for instruction and assessment
and what objectives they should pursue. Some teachers reported that they taught the
textbook from beginning to end, whereas others indicated they emphasized the skills
or concepts included in the state document.

The MPIR report’s recommendation for Foster was for the mathematics faculty
to develop a curriculum document that included components that would assist
teachers in planning: scope and sequence, level of expectation, available resources,
instructional strategies, suggested time line, assessment suggestions, and so on. The
leadership team at Foster reviewed the report and determined that development of a
usable curriculum was their highest priority. Ultimately, they went on to use profes-
sional development funds to release teachers by grade level so that the teachers could

create a new curriculum that included the following:

®  Grade-level objectives and expectations for these objectives (such as intro-
duce, reinforce, master, apply).

®  Alignment to state documents and alignment to resources, including but
not restricted to the adopted texts.

®  Common authentic assessment items to be used for objectives.

® A pacing guide or curriculum map indicating when each unit of study will

be taught, to help ensure that all instructional expectations are met.

The leadership team at Foster Elementary agreed that the curriculum would be a
work in progress, continually revised as they incorporated new resources, assess-
ments, and other materials.

Similarly, an MPIR conducted at Cramer Elementary reported the need for the
development of a curriculum aligned to state and national standards. Based on the rec-
ommendation, Cramer’s principal awarded full-time release to Ms. Davis, a 25-year
veteran teacher with strong talents and interest in math, so that she could work with
all grade levels within the school to revise the mathematics curriculum. Ms. Davis
consulted with a mathematics specialist to draft curriculum objectives. One of her
major tasks became assisting Cramer’s teachers with the consistent use of this curricu-
lum. With the guidance of Ms. Davis, the teachers completed an alignment between
the curriculum objectives and the adopted texts, and found the text did not provide
sufficient coverage to develop the understanding that was expected for several curricu-
lum objectives. Ms. Davis then found additional resources to teach these objectives.

Cartwright Middle School used its MPIR findings to improve recognition of

students’ accomplishments in mathematics, an indicator for the standard in school
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climate. This school already provided honor rolls for its high-achieving students and
published their names in the local newspaper. However, it had no other means of
recognizing academic achievement. The MPIR report recommended developing
additional means of celebrating success and providing tangible rewards for students
who excel academically. Cartwright’s leadership team decided that this could be
done easily and with little investment of time or money. The review team’s report to

the rest of the faculty also recommended these changes:

®  Recognize members of the school’s academic team through activities such as
placing a photo of team members in the local newspaper, having the team lunch with
the school principal, and displaying the names and pictures of team members and
information about upcoming competitions on the bulletin board in the front hall.

" Ask each teacher to select a mathematics student of the month, alternating
the award criteria between highest academic performance and most improvement.

" Develop a “hall of fame”—a display in the school containing names of stu-
dents who scored “distinguished” on the state assessment.

®  Hold an honors assembly in which students who scored “distinguished” on
the previous year’s assessment would be recognized in front of the entire student body

and would receive certificates.

Upon general approval of the proposal, the leadership team at Cartwright agreed
that it would revisit this issue each year to develop additional means of recognizing
students’ accomplishments.

As these examples demonstrate, schools have used MPIR reports to identify
areas needing improvement, but they also have used reports to identify areas of suc-
cess for which the staff may not have received adequate recognition. Recognition is
perhaps one of the most important components of the process. Too often, the out-
standing work teachers do does not receive the recognition it deserves. In these
schools, the MPIR process enabled positive recognition to take place in a profes-
sional manner. Schools have also generated news releases to parents about strengths
of the mathematics program based on review results. Rather than reporting only state
test results, these schools are sharing the effective practices that are improving their
mathematics programs.

Word about the success of the MPIR process has spread. When schools that
followed the review’s recommendations began to show improvements in their mathe-
matics programs, leaders of schools not served by ARSI took notice. They questioned
the superintendents or principals involved with ARSI about factors that led to
improving their mathematics programs. After hearing these administrators cite the
MPIR process, hundreds of schools outside of ARSI have requested that I or other
trained review teams conduct MPIRs within their schools.
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Tools from the Mathematics Program Improvement Review have now been
used in schools in multiple states and within rural, suburban, and urban environments.
The Coastal Rural Systemic Initiative conducted MPIRs in schools it serves in
North Carolina, South Carolina, and Virginia. West Virginia has used an adaptation
of MPIR within many of its schools through two different federal grant-administered
programs. The Kentucky Department of Education performs MPIR reviews (with
minor modifications) in schools that have not shown satisfactory progress on
annual state assessments. The MPIR process has been revised though the years and
continues to provide valuable information to mathematics teachers and school

administrators.

Using This Handbook

Your school or district can also benefit from the tools developed for the Mathematics
Program Improvement Review, whether you use them to conduct a formal and com-
plete evaluation or to assess your program more informally. In some schools, teachers
and administrators have developed internal discussions centered on the standards
and indicators without ever undergoing a complete program improvement review.
These teachers used the MPIR scoring rubric as the basis for discussion and exam-
ined each indicator. They determined as a group what score they felt they would
receive on the rubric and what steps they would need to make improvements.

Other schools have formed study groups based on the standards. For example,
all schools need a high-quality mathematics curriculum. Indicators like 1.3 (“prob-
lem solving is an integral part of all mathematical activity”) can form a basis for
discussion.

The remaining chapters in this handbook will guide you through all the steps
and tools used in conducting a Mathematics Program Improvement Review:

" Preparing for the review.

®  Understanding the standards and indicators.
®  Using the questionnaires.

®  Conducting interviews.

®  Making classroom observations.

®  Analyzing other source material.

®  Compiling data and writing a report.

Appendix A explains an effective training program for MPIR review team members
and clarifies the benefits of training faculty and administrative staff in the process
even if they are not going to conduct formal reviews. As noted, Appendix B contains

all the materials needed for a review: the standards and indicators; the templates for
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questionnaires, interviews, and classroom observations; the rubrics for assigning rat-
ings to indicators; and the forms for compiling these ratings.

Finally, each chapter’s discussion includes examples derived from actual reviews
conducted at real schools. I have distilled them into a small number of composite
schools, with pseudonyms selected to protect confidentiality. Foster Elementary is a
composite of schools found to have poor or poorly implemented mathematics pro-
grams. Its complement is Abbott Elementary, a composite of schools found to have
high-quality mathematics programs in place. The three other schools I reference are
Cramer Elementary, Cartwright Middle, and Collingwood High. They represent the
most common reality: schools with mathematics programs that are neither clearly
excellent nor obviously deficient. The purpose of the MPIR is to provide a structure
for evaluation that will clarify what schools like these are doing right, where they are
going wrong, and how they can do better. It’s a process that can improve mathemat-

ics education at every school—yours included.



Planning for the Review

A VARIETY OF CIRCUMSTANCES MOTIVATE SCHOOL PRINCIPALS OR
central office administrators to formally evaluate their mathematics programs. Most
commonly it’s because scores have declined or failed to improve in the mathematics
portion of a state or national assessment. Administrators who begin analyzing mathe-
matics scores with their faculties may quickly notice a pattern of “up one year, down
the next.” This pattern is typical in schools that focus improvement plans on mathe-
matics one year and reading the next, constantly targeting the area with lower
scores. Over the years, however, the gains may not match the declines. This was the
case at Cramer Elementary School.

As you can see in Figure 2.1, Cramer’s scores revealed a typical up—down pat-
tern. After seeing the decline in reading scores in 2001, the staff decided to take
action to focus on reading instruction. As a result, 2002 reading scores improved,
although they did not attain the earlier levels. Meanwhile, mathematics scores
declined and did not recover. This is symptomatic of alternating attention to content
areas. The approach is not systemic and so does not lead to sustained improvement.

Another frequently cited reason for having a program review is a change in
staff—either a large turnover in mathematics faculty or a change in administration.
Many schools view these junctures as opportunities to determine the best direction
for the mathematics program. That was the situation at Collingwood High School.
Collingwood’s student population and staffing formula had consistently shown the
need for eight mathematics teachers. Over the two years leading up to the review,
five of Collingwood’s eight teachers left the school (four retired and one moved out
of state). With five new teachers in the department, the principal and mathematics
chair agreed it was a good time to reexamine the mathematics program. Scores had
not been declining, but they weren’t increasing to the degree that the administration
had hoped either. During the previous year, the faculty had reviewed the program
internally, using a process that incorporated surveys of parents and students.

Although the teachers felt they had received valuable data from these surveys, they

11
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FIGURE21 | CRAMER ELEMENTARY SCHOOL NATIONAL PERCENTILE (NP) SCORES
Subject 2000 2001 2002 2003
Reading 64 59 63 61
Mathematics 64 66 59 52

knew they needed more data—and data that examined all the issues instead of just
those that could be addressed through parent and student surveys.

Collingwood teachers agreed to have an outside team of evaluators conduct a
Mathematics Program Improvement Review. After the review was complete and rec-
ommendations were made, the teachers felt they could focus attention on some of
the areas identified as needing improvement and move forward in making the math-
ematics program more effective.

Ultimately, schools opt for a review because they want improvement. The
MPIR process analyzes each and every component of the mathematics program,

including

®  The instructional delivery system.

®  The methods of internal assessment used by the school staff.

®  External assessment results, such as surveys by the Association for
Effective Schools.

®  Resources available to the mathematics teaching staff.

®  Communication with, and involvement of, the parents and school

community.

When a mathematics program is effective, all these components work together.
Each might adhere closely to research-based best practices, but if they are out of bal-
ance or disjointed, the school staff will probably not obtain the results they desire in
terms of student mathematic achievement and understanding. The review is also
valuable because it provides data that describe the mathematics program in a non-
judgmental way, meaning that the data can support discussion about the program—
its strengths and weaknesses—rather than discussion about individuals.

If you are considering having a review done at your school, you may find it

helpful to take the short survey in Figure 2.2. The survey provides a quick means of
analyzing the current status of a mathematics program. If you answer “No” or “Don’t

Know” to most of the questions, your program would benefit from a review.
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FIGURE22 | DOES YOUR SCHOOL NEED A MATHEMATICS PROGRAM IMPROVEMENT REVIEW?

Directions: Please respond “Yes"” (Y), “No” (N), or “Don't Know" (DK) to the following questions. Tally the number of
each response. A majority of “No” and “Don't Know" responses indicates that the school would benefit from a Math-
ematics Program Improvement Review.

Does the school have clearly defined instructional and assessment goals for the whole mathematics
program that are known to all school personnel and community members?

Is the curriculum written, implemented consistently, and aligned with state standards?

Is the curriculum monitored by the principal and utilized to make decisions regarding resources, budget,
and personnel?

Do student assessment data indicate that students are proficient in mathematics and achieving at the
highest level possible?

Do teachers use a variety of strategies (inquiry, modeling, demonstration, flexible grouping, etc.)
consistently in the instructional program?

Are day-to-day student assessment strategies consistent with the instructional strategies used, and do
they assess students’ use of higherorder thinking skills?

Do teachers and administrators understand how to disaggregate assessment data for the purpose of
modifying and improving the instructional program?

Are student assessment data utilized by both administrators and teachers for program planning and
improvement efforts?

Are policies in place to ensure high-quality student learning opportunities in mathematics for all students,
regardless of gender, race, ability, socioeconomic status, and learning style?

Are sufficient resources available to support a high-quality instructional program?
Are budget decisions based on program needs?

Is there adequate communication to parents regarding mathematics program expectations and student
achievement in mathematics?

Do parents have opportunities to become involved in their child's learning of mathematics?
Do all teachers have high expectations for all learners?

Has the professional development program for mathematics teachers improved the program and,
consequently, student achievement?

Does the principal provide strong instructional leadership for mathematics program improvement efforts?

Totals: Yes No Don’t Know
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Review Team Configurations

Although each of the components that are key to effective mathematics programs
can be analyzed internally, within the school staff, it is often much more valuable to
bring in a team of reviewers from outside the district. I have worked with three dif-
ferent configurations of review teams over the course of the past nine years: internal,

exchange, and external. Each has strengths and weaknesses.

Internal Review

In an internal review, a school or school district assembles the review team from
among its own staff. There is relatively little expense to the school or district—just
release time for team members to conduct the review and write the report. Another
benefit is that members of an internal review team usually know of one or more
issues that may be preventing the mathematics program from reaching its full poten-
tial: a lack of vision from the principal or central office administrator, a failure of the
central office or school administration to provide necessary financial support (partic-
ularly toward sustained professional development in mathematics), or the presence of
a well-liked teacher at a key assessment grade who is fundamentally weak in mathe-
matics content knowledge or pedagogy.

The downside of the internal review is that although the team members may
be aware of these problems, they may also be politically or personally reluctant to
identify them in a written report submitted to the school faculty. Consequently,
there’s a relatively high risk that the team’s recommendations may be superficial and
fail to seriously address the underlying reasons why the mathematics program is ailing.

An internal review team evaluating Foster Elementary School faced just this
kind of difficulty. After Foster’s 5th graders again achieved low scores in the annual
state-required mathematics assessment, the principal decided that a review of the
mathematics program might identify what they needed to do to reverse the years-
long trend of disappointing results. He selected four teachers to conduct an internal
review. Because the school is departmentalized in grade 5, he selected the 5th grade
math teacher. He also selected the librarian, a strong 2nd grade math teacher, and a
4th grade teacher who was one of his most experienced faculty members.

The team began their interviews, and came away with . . . almost nothing. Other
teachers in the school were reluctant to discuss what they saw as problem issues with
the very teacher whom they saw as the primary problem: the 5th grade math teacher
on the review team, an individual who believed strongly in lecture- and demonstra-
tion-based instruction and expected her students to use the same solution methods

on state assessments that she used during her lessons, despite the state assessment’s
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emphasis on problem solving. Teachers also felt that a lack of administrative support
from the central office was hindering the mathematics program. Each teacher
received only $300 each year for purchasing classroom materials and resources, and
this was meant to cover supplies for all the subjects they taught. Yet not one teacher
mentioned this in the interviews, because they were afraid that complaints would get
back to the superintendent or others within the administration. In this district, other
teachers had been reassigned to less desirable positions after making complaints.

The report that the internal team at Foster finally generated did not contain
any recommendations that could have a major impact on the mathematic achieve-
ment results. For example, the recommendation for Standard 1, which addresses the
curriculum, was for the faculty to consider the adoption of a new mathematics text-
book series that contained more computational review. The report did not address
the basis for this recommendation, such as whether or not more computational
review would alleviate the overall mathematics concerns and how this would be
accomplished. It did not address the perceived need for more instruction on nonrou-
tine problem solving. In general, the Foster faculty felt that the entire review process
was a waste of time. They knew many of the problems that existed, and they didn’t
see any of them mentioned in the report.

Exchange Review

The second type of review configuration I've observed is the exchange review: an
exchange of staff-based review teams between neighboring districts. This approach can
be a valuable professional development for the team members, as they have an oppor-
tunity to observe the teaching practices with a critical eye. However, there are both
advantages and disadvantages to this approach with regard to school improvement.

The first and most obvious advantage is that the reviewers are from outside the
district; personal loyalties, internal politics, and concerns about blame and reprisal
do not factor in the recommendations as they tend to do in internal reviews. How-
ever, because the team is from a district close by, the members can usually understand
the culture of the school and its community and can make recommendations that are
politically sensitive and will have some likelihood of being followed through a subse-
quent improvement plan.

The second advantage is that an exchange review can be economically feasible
because, as with an internal review, it involves just the funds for released time.

A disadvantage that I have observed in nearly every exchange review is that the
two teams are composed of teachers only. Teachers do make excellent review team
members, and every review team should primarily be made up of either current or

retired classroom teachers. However, although teachers tend to be very knowledgeable
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about the courses or the grades they teach, they often lack the “big picture” under-
standing of a total mathematics curriculum and the mathematics program. For exam-
ple, the daily demands of the classroom tend to limit the amount of time teachers
have to follow the latest research being published in professional journals like the
Journal for Research in Mathematics Education. Relatively few mathematics teachers
have an opportunity to attend regional or national meetings of the National Council
of Teachers of Mathematics (NCTM) or the School Science and Mathematics Asso-
ciation (SSMA). In one state, I conducted MPIRs in more than 50 schools; only one
teacher among the hundreds who were interviewed had even heard of SSMA. Simi-
larly, teachers seem familiar with only one or two of the various suppliers of mathe-
matics resources (such as ETA, Delta, Creative Teaching Associates, and Dale
Seymour Publications).

In short, teacher-only review teams tend to produce recommendations that are
specific in terms of courses or grades, but fall short when it comes to addressing over-
all program needs. In my experience, this is most evident when it comes to profes-
sional development. The recommendations made by a teacher-only exchange team
that reviewed Cartwright Middle School’s mathematics program are typical of this
problem.

The review team had had success in its own school using manipulatives and
graphing calculators in algebra classes. When the team members did not observe any
use of such resources at Cartwright, they recommended that Cartwright’s algebra
teachers do what they had done: receive training on the use of manipulatives (alge-
bra tiles), graphing calculators, and computer-interfacing devices. With their own
experience foremost in their minds, the exchange team members missed the more
fundamental issue: Cartwright had not provided any mathematics-specific profes-
sional development that addressed the effective use of technology for any of its
mathematics teachers, let alone its algebra teachers. Teachers had received generic
training on presentation software and e-mail, but no training focused on technology’s
true instructional applications.

A second factor to consider before initiating an exchange review between
neighboring districts is competition. Here in the United States, the media and most
state departments of education put schools in a sort of competition with one another.
Many newspapers publish best-to-worst rankings of schools or school districts based
on student achievement results. No faculty wants to see their school ranked lower
than another school. Generally, all feel that they are working as hard as they can to
produce outstanding students, and nothing lowers a faculty’s morale like seeing their
school ranked below another school with which they are familiar, especially if they
feel that they are working “harder and smarter.”

If neighboring schools or districts that have been ranked in this way are

involved in an exchange review, the teachers serving on the review teams may feel
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reluctant to provide helpful suggestions that will create an improved program. They
may feel that any such suggestions will place the reviewed school higher than their
own school in the rankings. Similarly, teachers may not totally trust the recommen-
dations that they receive. Consequently, exchange reviews can lead to more superfi-
cial and less meaningful recommendations.

Some schools [ have worked with have tried to alleviate the inherent problems
often found within teacher-only internal or exchange teams by including a university
or college mathematics educator on the team. In most instances, this has proved to
be a successful solution. University mathematics educators typically remain well-
informed about current research in mathematics education and can provide valuable
assistance to the team as the report is written. Suggestions based upon recent
research add credibility to the report and can move a mathematics program in a
positive direction.

At the same time, classroom teachers can be reluctant to trust recommenda-
tions that seem based more on research than on their reality (“That may have
worked with the kids in the study, but my situation is different”). Likewise, they may
not readily accept that specific manipulatives or tools will really be instructional
assets rather than “toys” that divert time and attention from their real objective of

mastering computation.

The Best Review Team Configuration for MPIRs: The External Review

Based on my experience, the ideal review team for MPIRs is external, with all mem-
bers coming from outside the district. The discussion of review procedures presented
in the remainder of the book assumes an external team, although as noted, you will
be able to adapt the information to the configuration best suited to your own situa-
tion. An external review team should consist of at least two members but may fea-
ture as many as five, depending on the size of the school to be reviewed. Here are the

core team members:

® A mathematics leader, such as a district mathematics supervisor or a uni-
versity mathematics educator. A supervisor or university educator brings knowledge
of the research and resources as well as the “big picture” understanding of the mathe-
matics program. This individual should be both aware and supportive of the national
mathematics standards and the state reform efforts that apply to the school under
review—even if he or she does not totally agree with those standards. Some of the
professors of mathematics education who have served on my review teams have been
highly critical of public school reform measures undertaken as a reaction to national
standards, to No Child Left Behind, or to both, and have tried to used review reports

as diatribes against the reforms rather than as instruments for school improvements.
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This is never appropriate. If the MPIR is to be conducted in a state pursuing stan-
dards that are out of sync with or somewhat in opposition to national standards, all
review team members still must be willing to support the school’s efforts to meet
these state standards. And from a purely practical standpoint, if the report is to be
used, it must adhere to both local and state guidelines.

® A current or recently retired expert mathematics teacher. The teacher
brings experience related to the school’s grade structure (elementary, middle, or

high) and contributes an understanding of practicality within that grade range.

Additional members, who may be needed for reviews of larger schools, should be
more of the same: mathematics supervisors or university educators or expert mathe-
matics teachers.

As a general guideline, the number of team members must be sufficient to con-
duct interviews of staff and students and to complete classroom observations of
mathematics lessons. In elementary schools, every teacher should be interviewed,
even if, as in large schools, it’s only feasible to observe a random selection of all the
classroom teachers during math class. (Teacher interviews are key to the perceived
legitimacy of the review; teachers must feel that they had input during the process
and that their concerns were heard.) The size of the review team for a middle or
high school should be determined by the number of mathematics faculty to be
observed and interviewed and the school’s schedule. For secondary schools on a tra-
ditional schedule, the general guideline is for the review team to have one member
for every five mathematics faculty members. For schools on a block schedule, the
team should generally have one member for every three faculty members.

Of course, there can be drawbacks to the external review as well. First among
these is the cost. Members of external teams must be compensated for their time and
travel. Depending on the travel expense and the number of team members required,
external MPIR reviews can cost between $2,500 and $3,500.

Another potential problem is that external team members may not be aware of
the culture of the school community they are visiting. | have always tried to ensure
that at least half of the external team members came from cultures similar to the sites
being visited.

A third complication is where to find these external reviewers. If you, as a prin-
cipal (or a superintendent), decide that you would like to have an external team
review your school’s mathematics program, then you will need to find individuals
who have already received training on the MPIR process or who would be willing to

train themselves using this book as a guide.” You may want to begin by contacting a

*In addition to the use of this book for training purposes, you may find it beneficial to contact me. | continue to provide training
in various locations, and you may find it helpful to send your selected team members to one of these sessions. However, if
your team members carefully review the contents of this book, they will be able to succeed without attending specific training.
They will become stronger reviewers as they gain more experience.
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local university mathematics education program to determine the willingness of one
or more of its faculty to serve on a team. It might also be helpful to contact a local or
state mathematics association to identify recently retired mathematics educators who
would be willing to develop an understanding of the MPIR process.

There is one final, major caution. When selecting external review team mem-
bers, be wary of those who are ready to sell you the “magic bullet”: the product or
program that will be the perfect solution to your school’s mathematics program. [
have found that each school is unique in its culture, its faculty, its resources, its facili-
ties, and its administration. Recommendations should be tailored to these unique
characteristics, not to a canned solution that can be sold to the school by a consult-

ant who served on the review team.

Review Team Training

Appendix A provides an overview of the procedures necessary to train review team
members in the MPIR process. This training is absolutely essential for maximizing
the potential benefits to schools under review.

First, review team members need to be very familiar with the process for the
on-site visit. This includes understanding the standards and the questions that will
be used in the interviews. Based on my experience conducting MPIRs, teachers
responding to a question during an interview will invariably provide an answer or
two that relates to a subsequent question. Rather than asking these questions later,
write their response in the appropriate location. This not only saves time during the
interview but also helps to reassure the teacher that [ know what I am doing and
promote confidence in the review in general.

[t’s interesting to note that participating on a review team can be a very bene-
ficial form of professional development for team members who are teachers or admin-
istrators. In fact, formal training in the MPIR process is a rich learning experience in
itself and has routinely offered additional opportunities for those who complete the
training. [ have conducted MPIR process training for more than three years, and 1
often conclude the sessions that I lead by asking if participants would be interested in
shadowing me or other experienced reviewers as we conduct a review. (Of course, we
always request approval from the school to be reviewed before going forward with
shadowing, and we are sure to inform those who shadow us that they are not to dis-
cuss observations with anyone else. We also collect any forms that they complete or
notes that they take.) In every instance, the teachers and administrators who have
participated in a shadowing experience have stated that it was one of the most valu-
able professional development opportunities they had ever had. One retired mathe-
matics instructional supervisor who shadowed a one-day review commented at the

conclusion that she felt she knew as much or more about the reviewed school’s
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mathematics program than she did about those in the schools she had worked with
for more than 10 years.

A number of the principals and supervisors who have shadowed reviews have
subsequently had some of their mathematics teachers attend training sessions with
the express intent of having them shadow on review visits. They were not interested
in having the teachers trained to be team members, but they felt that the process of

observing a review was an intense learning experience not to be missed.

Coordinating the On-Site Visit

Advance planning on the part of the review team and the school is the best way to
ensure that an MPIR will be conducted in a professional manner and will yield accu-
rate data that will support beneficial recommendations. Preparation responsibility
falls to the school principal and the review team leader.

First, the review team leader must provide the principal with written notifica-
tion of any advance work that needs to be done before the team’s on-site visit (filling
out questionnaires, gathering materials, arranging schedules, contacting parents,
etc.). This communication should arrive at the school no later than one week before
the team’s scheduled visit. An example of a notification letter generated by an exter-
nal review team appears in Figure 2.3. This information is critical, so it’s advisable for
the review team leader to contact the school principal to confirm its receipt. At this
time, the review team leader should also answer any questions about the process and,
if necessary, obtain directions to the school and the start time of the school day—
information he or she must pass on to the other team members, along with a folder
that contains all the forms to be used during the on-site evaluation.

Meanwhile, the school principal should announce to the entire school staff—
not just to mathematics faculty—that there will be a review of the mathematics pro-
gram. If the review will be conducted by an external team, it’s important to explain
that reviewers will be visiting the school to conduct the process. The principal is
charged with making sure the staff has a full and clear explanation of the review’s
purpose, emphasizing that it will be a comprehensive evaluation of the mathematics
program, not an evaluation of individual mathematics teachers, and that it will gen-

erate a final report with recommendations addressing these issues:

®  The mathematics program’s source of financial support.

®  The use of classroom and schoolwide assessments to monitor program
improvement.

®  School and district administrative support for mathematics professional
development.

®  The availability and use of resources to support best-practices instruction in
mathematics.
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FIGURE23 | SAMPLE NOTIFICATION LETTER

Dear Principal:

We are pleased to have an opportunity to visit your school to conduct a Mathematics Program Improvement
Review. The team will arrive approximately 30 minutes before the school day starts.

The purpose of the review is to collect as much data as possible concerning the mathematics instructional
program. Following the site visit, the team will summarize the findings and issue a final report that includes rec-
ommendations for program improvement. You may also request that the report be presented orally to your
teachers. The report will be confidential, for use at your discretion. Please note that although the team will
spend time in classrooms observing mathematics instruction and conferring with individuals and groups, the
findings will be presented in a generic fashion, and no teacher or individual will be singled out or named in

the report.

Our site visit has several components. Please develop a schedule for the day that includes the following:

B A tour of the building.

B A 50- to 60-minute meeting with you, the principal. We would prefer to conduct this close to the end of our
visit if this is possible.

B A 60-minute group meeting with all teachers who teach mathematics or, preferably, meetings with these
teachers at their regular planning times during the day.

B A 30- to 45-minute meeting with 10 to 12 students representative of all academic levels in grades 3-5,
unless you have mature and verbal 1st and 2nd grade students who can participate.

B A 60-minute meeting with 5 to 10 parents representative of your school’s student body. This meeting is typi-
cally held after school.

B QObservation time for teachers who teach mathematics. (Note: The group interview meetings should be
spaced to allow maximum time for classroom visits.) We would like to observe every teacher of mathemat-
ics teaching a lesson if possible. If observing all teachers is not possible, please select a representative
group including as a minimum the accountability grades. The schedule should allow for at least a 30-minute
class visit for each teacher who is to be observed and, if time permits, we would like to stay for the entire
class. The teachers should be encouraged to teach the math lesson they would regularly teach on the day of
the visit and to utilize the same strategies and materials they would normally use. If possible, long videos
and formal paperand-pencil assessments should be avoided because it is important to observe teaching
strategies.

In addition to interviewing and observing, the team will review various documents that the school uses in plan-
ning for or supporting the mathematics instructional programs. With the limited time for the site visit, we may
need to take these items to use while writing the report. It would be helpful if the administrative staff could
gather and make copies of the following materials (all that are available):

(continued)
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FIGURE 2.3

SAMPLE NOTIFICATION LETTER (continued)

Sincerely,

B Mathematics curriculum guide(s).

B Samples of lesson plans and assessments from each mathematics teacher (included in a separate folder

for each teacher and including the teacher’s completed class description questionnaire).

B Copies of the completed (anonymous) teacher self-perception questionnaires.

(But see note below.)
B A copy of your completed principal’s checklist and principal’s self-perception questionnaire.

B Mathematics assessment data (national, state, and local if available), including trend data and
disaggregated data.

B Parent information and communications pertinent to the mathematics program (newsletter articles, list of

grade-level expectations, etc.) regarding the mathematics program.

B Memos (including e-mails) from you to teachers regarding mathematics instruction.

B |nformation related to professional staff development for improving mathematics instruction (number and
type of sessions that have been presented and number of teachers who have attended).

B A copy of the school report card issued by the state department of education.

B A copy of your school improvement plan (particularly those pages that relate to mathematics).

B A copy of the school floor plan identifying teacher workstations, library, computer labs, and so on.

B Alist of the school's computer software available for instructional use in mathematics. (Please indicate
whether the software is stand-alone or on the school network.)

B An inventory of the school’s math-related books, periodicals, and videos that are available to teachers or stu-
dents and that are contained in the library or professional library.

B Any other materials you feel would help us understand the mathematics instructional program in your

school, particularly the mathematics department budget and the school Web site (please provide the
URL address).

Attached, you will find copies of the questionnaires mentioned above, along with a fourth questionnaire (the
teacher’s self-perception questionnaire, to be completed anonymously by staff who teach mathematics). Again,
these questionnaires should be completed before the team arrives; if possible, we would like to arrange to pick
up copies of the anonymous teacher self-perception questionnaires a few days before the site visit.

Please develop a tentative schedule for the visit based on this letter. If you have any questions, feel free to con-

tact me at [phone number] or at [e-mail address]. We are looking forward to meeting with you and your staff

and working with you toward the improvement of your mathematics instructional program.

Review Team Leader
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It should also be clear that although the review team will gather information
from teachers through questionnaires, interviews, and classroom observation, the
review report will contain nothing that can be used to evaluate the performance of individual
teachers. Teachers should also know that the review team will give the final report
only to the school principal.

In my experience, it is wise for the principal to address teachers’ concerns
about the MPIR before any review activities begin. Failing to explain the review
process thoroughly can be quite detrimental to the review. This was certainly the
case at a school whose faculty had no idea a program review was even scheduled
until the team arrived. Needless to say, the teachers’ anxiety level was very high
throughout the day. Even though the team explained to interviewed teachers that
they were not there to evaluate them individually, the teachers were highly stressed

and suspicious of the process.

Tips for Review Team Members

Here are some general tips for review team members.

Dress appropriately. All team members should dress professionally for the on-
site review, but not necessarily in suits, which teachers in some school cultures can
perceive as threatening. Teachers being observed and interviewed need to feel as
relaxed as possible. When conducting reviews, I try to dress at about the same level of
formality as the school principal. Obviously this can only be done when I have been
able to meet with the school principal prior to the site visit. If I have not had a prior
planning meeting, I typically wear a dress shirt and tie. [ never wear casual clothes

“

like blue jeans or T-shirts, even if a review falls on the school’s “casual Friday.”

Plan to arrive early. Team members need to arrive at the school early and
arrange the interview room or rooms in an appropriate way. Although the arrange-
ment may vary from site to site, it is usually best to have a room with tables for inter-
viewing parents and teachers. Most adults feel more comfortable when they can lean
on (or hide behind) a table. Although it may seem adversarial, it is also best that the
interviewer(s) sit across from those being interviewed. The interviewer will need to
make notes throughout the interviews, and it is best if those being interviewed are
not reading over the interviewer’s shoulder.

The best place to interview teachers and the principal is within their own
classroom or office. This is only possible if the schedule has been set up with time for
individual interviews. In some instances, schools have found it necessary to schedule
a group interview for large numbers of teachers. In such instances, it is best to have a
room with tables.

Prepare some introductory remarks. One team members should be designated

to introduce the review process to interview groups. The purpose of this introduction



24

THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW

is to put those who will be interviewed at ease and make sure they understand that
the team’s purpose is to evaluate the mathematics program, not mathematics person-
nel. At this time, all the team members should introduce themselves to the members
of their interview group, and the group members should introduce themselves.

Decide where and when to hold follow-up discussions. Before the on-site
visit, the entire team should agree on a time and place to meet to discuss observa-
tions and decide on tentative ratings for each indicator. The place could be in the
interview room in the school after all observations and interviews have been com-
pleted or even in a car on the way back to a meeting point.

Decide how to approach and present the report. After the on-site review,
team members must decide whether to divide responsibility for drafting the report by
standards or to have each member submit draft documentation of evidence to the
team leader for writing the report. The team leader is responsible for collecting all
drafts and compiling them into the report, editing as necessary after feedback from
the team members, and printing and binding the reports to be sent to the school
principal. It’s also recommended that the team select highlights from the report and
include them in a PowerPoint or overhead slide presentation if the school has made
prior arrangements for the report to be presented orally to the entire faculty or to the

mathematics department.

Now that you have a clear understanding of the advance work needed to initi-
ate an MPIR and the options for how to conduct it, it is time to move on to the com-

ponents underlying the evaluation: the standards of effective mathematics education.



The Standards

DUFOUR AND EAKER’S PROFESSIONAL LEARNING COMMUNITIES AT WORK
(1998) identifies key questions to be answered by school personnel in planning
for continuous improvement. One of these questions revolves around the criteria
schools use to assess their improvement efforts, and one method of establishing
measurable criteria is the development of specific standards along with indicators
of success. This is the approach I have taken with the MPIR.

Throughout my 20 years as a mathematics supervisor, my primary goal was to
improve opportunities for teachers to excel in their classrooms. I visited classrooms
nearly every day—observing, assisting, and modeling instruction. I used grant monies
and federal funds to send teachers to regional and national mathematics conferences.

The investment paid off. The teachers in my district enhanced their knowl-
edge of mathematics content and pedagogy and saw results in their classrooms. There
were major improvements in the students’ mathematics achievement scores, with the
district average moving from percentile scores in the upper 40s to scores in the high
50s and low 60s. More important, gains were made in every school: the ones in afflu-
ent neighborhoods, the ones with high percentages of students receiving free and
reduced-price lunch, and the ones with high minority-student percentages.

[ identified a number of critical factors that contributed to our district’s gains,
and teachers and administrators worked with me to formally add these factors to our
mathematics programs. Some of the elements we incorporated—such as a focus on
problem solving—are now commonplace in schools, but at the time (the 1980s) they
were a departure from the norm of a skills-based focus that was highly dependent on
basal programs.

When developing the MPIR process for ARSI, I turned again to the elements I
knew to be helpful in establishing high-quality mathematics programs. I also looked
beyond my own experience, scouring the literature for research results that indicated
best practices in mathematics programs. Some of the research I found confirmed the

approach we’d taken within our district; other research presented elements that were
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new to me as practices a program should incorporate. I want to highlight some of the

key external research underlying the MPIR’s standards:

" [ouis, Marks, and Kruse (1996) identify five elements that can lead to
increased responsibility for student learning: shared norms and values, collective
focus on student learning, collaboration, deprivatized practice, and reflective
dialogue.

®  Frase, English, and Posten (2000) identify five standards for quality
control for curriculum management: control, direction, connectivity, feedback,
and productivity.

®  The National Review Panel selected by the U. S. Department of Education
(20005 2001) established a set of guidelines” to examine schools nominated for the
prestigious Blue Ribbon Schools award. The Blue Ribbon Schools guidelines call
for evaluating schools based on student focus and support; school organization and
culture; challenging standards and curriculum; active teaching and learning; profes-
sional community; leadership and educational vitality; school, family, and commu-

nity partnerships; and, indicators of success (assessment results).

The handbook you are now reading proposes 10 specific standards and support-

ing indicators for measuring the quality of a mathematics program:

Curriculum

Instruction

Equity and diversity
School climate
Usefulness

Professional environment
Community

Organization and leadership

AR IR BRI e

Assessment and evaluation

Financial and materials resources

H
©

These represent the best of what I have winnowed from the literature and from my
own experience. The standards are numbered, but this is a convenience for cross-
referencing indicators and data, not an indication of priority. Each is critical to a
successfully implemented mathematics program.

During the review, indicators are rated on a scale of 1 to 5, with 5 being the
highest in terms of a high-quality, constructivist-based mathematics program. The
final MPIR report submitted to the school should always include a copy of the rubric

*Note that The Blue Ribbon panels serve an entirely different purpose than what is proposed in this book. They don't set out to
work to improve schools, but to identify schools that are already at or near the top of all schools in the country.
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so that mathematics teachers and school administrators can determine for them-
selves how close they are to meeting the standards. The report extract that follows
shows findings noted about a school that received a low rating for the diversity/
equity standard. The specific statements of the evaluator were not included within
the report provided to the school because a specific teacher could potentially be
identified. However, the review team reported that, based on observations and other

related information, an equity problem did seem to exist:

... During one classroom observation, a reviewer noticed that the teacher virtu-
ally ignored an entire row of students throughout her lecture-style instruction.
Although she interacted with the rest of the class, she never made eye contact
with or directed questions to the students sitting in the row of desks lining the
right side of the classroom. After class, and in response to the reviewer’s inquiry,
the teacher explained that this row consisted of special education students who
had been placed in her classroom. She felt very strongly that she should not mod-
ify her lesson to accommodate these students; it was their responsibility to keep
up. To change her instruction so that it was accessible to them, she said, would
risk shortchanging the rest of the class, who would need the mathematics she was
teaching. Other teachers at the school expressed similar feelings about main-
streamed special education students. Yet there was no perception of an equity
problem; during the interviews, none of the teachers expressed a need for profes-

sional development on that topic.

The remainder of this chapter discusses the 10 quality standards and provides
examples of actual MPIR findings related to each standard in the form of report
extracts. As you review each of the standards, it may be helpful to refer to the stan-
dard rating form in Appendix B (Figure B.1, beginning on p. 147), which lists each
standard’s indicators. The rubric used to determine scores for each indicator is also

included in Appendix B (see Figure B.2, beginning on p. 153).

Standard 1: Curriculum

The mathematics program uses problem-centered content that develops students’
conceptual understanding of mathematics, ability to apply mathematics, ability to
communicate mathematically, and knowledge and skills in using mathematics
algorithms.

This standard calls for the presence and use of a locally developed curriculum that is
aligned with the National Council of Teachers and Mathematics (NCTM) criteria or

state standards or both. Local development and alignment creates teacher ownership;
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teachers are more likely to use a curriculum they have worked on than an off-the-
shelf curriculum from a publisher or other outside source.

A teacher-friendly curriculum is more than a textbook program. It includes an
emphasis on both the teachers’ understanding of the curriculum and the students’
ability to demonstrate competencies in the curriculum objectives through problem
solving, communication, multiple representations, reasoning, and connections. The
MPIR curriculum standard also identifies specific concepts that should be taught
within various grade spans.

In evaluating this standard, reviewers ask the following questions:

" Does the school have and do the teachers use a mathematics curriculum
that has been developed and regularly revised by its own teachers of mathematics?

®  Does the curriculum call for the students to be actively engaged in problem
solving, or does it focus primarily on ensuring their proficiency with computational
algorithms?

®  Does the curriculum contain and do the teachers regularly exploit connec-
tions between the concepts being taught at one grade level or within one mathemat-
ical subject and concepts taught at other grade levels or within other mathematics
subjects?

® Do all students have access to instructional resources that will support their

exploration of the mathematics concepts contained within the curriculum?

The following MPIR report extracts reveal very different approaches to

curriculum.

Cartwright Middle School

... Some important mathematics concepts are apparently being neglected. We
saw little evidence of instruction on various estimation strategies (front-end with
adjustment, compatible numbers, and clustering) and mental computation involv-
ing mathematics properties (e.g., using the commutative property to demonstrate
that 16 percent of 25 is the same as 25 percent of 16 and thus is 4). Students do
not have sufficient experience with manipulatives to develop spatial sense, includ-
ing tessellations and transformations (translations, reflections, rotations, and
dilations—no one reported teaching dilations).

Students also lack sufficient experience with hands-on measurement tools
that help in developing measurement sense and measurement concepts (e.g.,
trundle wheels and platform scales). In fact, the responsibility for any hands-on
instruction in measurement seems to have been left to the science department.
Measurement instruction in the mathematics classrooms consists only of conver-

sion of units.
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Although vocabulary receives some emphasis (including Word Walls in some of
the classrooms), it does not seem to be emphasized enough in view of the impor-
tance placed on vocabulary in state and national assessments.

Cartwright does not have one curriculum document that is used consistently by
all teachers. Rather, teachers use a variety of sources for planning their instruc-
tion. Some use a district curriculum, some use the textbook scope and sequence,
some use state guidelines, and some base their instruction on their years of experi-
ence teaching that grade level. Perhaps as a consequence, teachers’ reports of
content coverage revealed considerable inconsistencies. Teachers at the same
grade level don’t always teach the same concepts. For example, one teacher
reported having students collect their own data, whereas another teaching the
same grade level reported that data collection was not being done that year. Simi-
larly, one teacher reported teaching interquartile range, whereas another teaching

the same grade level did not.

Collingwood High School

... Two years ago, Collingwood’s mathematics faculty began working on a curricu-
lum document that was aligned to state objectives as well as to the resources they
had access to within their program. The teachers have continued to monitor this
curriculum’s use and have revised it as they have conducted departmental assess-
ments, purchased additional resources, and discovered new Web sites that support
their curriculum.

Each of the teachers provided input into the original development of the cur-
riculum, and it continues to be a primary pacing guide and reminder of resources
that have been used successfully to teach each objective. Each content area
teacher—the teachers for Algebra I, for Geometry, and so forth—knows what
the expectations are for the course, what resources are available to teach the
course, and how the students will be assessed. Interviews and test results seem to
indicate that Collingwood’s mathematics teachers have done a thorough job of
teaching each of the objectives they have identified within their mathematics

curriculum.

Standard 2: Instruction

The mathematics program engages students in a variety of learning experiences
designed to develop mathematical discovery and reasoning.

The built-in assumption in assessing this standard is that classroom instruction

will have a constructivist orientation, which includes the use of manipulatives and
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technology and the development of students’ ability to communicate their mathe-
matical understanding. The standard also assumes that teachers will use a variety of
instructional strategies, such as changes in grouping patterns, mathematical dis-
course, and activities that extend instruction beyond the classroom.

Here are the questions reviewers must keep in mind while evaluating the qual-

ity of instruction:

®  Does the instruction provide opportunities for student-initiated questions
and discussion?

® Do the teachers’ lessons reflect the use of written measurable objectives and
multiple problem-solving strategies to develop understanding?

® Do teachers and the principal report that grouping patterns vary to suit the
tasks to be accomplished, to address different learning styles, or to provide for differ-
entiated instruction?

®  Does daily instruction provide opportunities for students to reflect on the
mathematics they are learning through writing or discussion?

® Do students regularly use manipulatives and technology and does their
use include practicing/applying skills, developing concepts, problem solving, and

verification?

The following extract addresses a school’s implementation of instruction.

Cartwright Middle School

... Some lessons had a good balance of initial instruction, review, and homework,
but there did not seem to be sufficient time for students to develop a full under-
standing of new concepts through either lecture or inquiry. All the interviewed
students reported having regular mathematics homework, and all said they gener-
ally complete their homework in 20 minutes or less. However, the students
reported that their homework is nearly always from textbooks or worksheets and is
very rarely related to projects. Homework did not deal with appropriate grade-

level applications (data collection, measurement, etc.).

Standard 3: Equity and Diversity

The mathematics program provides learning environments that meet students’
diverse learning needs.

The equity standard addresses how well the mathematics program meets the needs of
all students. An MPIR addresses a minimum of five different diversities: gender, race,
socioeconomic status, learning style or multiple intelligence, and ability (gifted or

special education). Depending on the school, other equity issues, such as culture,
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religion, and student assertiveness/bullying, might also need to be addressed. Evalua-

tors ask questions like these:

® Do all students—regardless of ethnicity, culture, ability, race, learning styles,
socioeconomic status, or gender—have access to the same quality of instruction and
resources, including technology?

® Do teachers regroup students for different lessons to accommodate different
learning styles and to ensure different working relationships?

® Do teachers vary their instructional strategies to accommodate students’
varying abilities?

®  Does the classroom setting depict the contributions of different cultures,

races, and genders to the study of mathematics?

Sometimes schools have trouble recognizing inequities in the learning
experience of their students. Consider the possible issues identified at Abbott
Elementary.

Abbott Elementary School
... Parents reported no perceived inequities in teachers’ dealings with students
of different gender, race, and socioeconomic status, and we agree. In addition,
teachers provided students with problems and activities aimed at different student
interests. However, whereas the parents reported no perceived inequities in the
teaching of students with different learning abilities, problems may exist in this
area, specifically in a failure to adapt instruction to challenge the more capable
students. Student interviews and classroom observations both suggest that the
more capable students may not be challenged to the extent of their abilities.

The teachers did well grouping students to address different learning styles.
Nevertheless, two of the teachers reported that they had not received much train-
ing on teaching to multiple learning styles, and an additional nine teachers felt

they were only “somewhat prepared” to do this.

Standard 4: School Climate

The mathematics program creates positive attitudes toward and about mathematics
and encourages and recognizes students’ accomplishments in mathematics.

In evaluating this standard, reviewers ask the following questions:

®  Does the mathematics program set high expectations for all students?
® Do both students and teachers receive appropriate recognition for their

achievements?
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® Do the students perceive the classroom to be a risk-free environment? Do
they feel comfortable asking questions of the teacher and of one another during dis-
cussion or dialogue?

® Do persons in the school other than mathematics teachers actively promote

the mathematics program?

The climate of the school and classroom has a definite impact on instruc-
tion, as illustrated by the contrasting climates described in the two extracts that

follow.

Abbott Elementary School

... The teachers were welcoming, positive, and supportive. The parents and stu-
dents both made positive comments about the teachers. They said teachers were
“knowledgeable,” “accessible,” and “involved” and “cared that you learn.” The
school provides several methods of publicly recognizing academic achievements of
students, such as honor rolls (including publication in the local newspaper and
honor roll rallies). Some selected students participated in academic teams. Stu-
dents are awarded certificates for completing computer lab units and receive
medals for being “best in math.” Each week, teachers nominate “most improved”

students to have lunch with the principal.

Cramer Elementary School
... Cramer is a large, consolidated school composed of students from the town in
which the school is located as well as students from the surrounding county. The
parents of students from the county feel that their children are discriminated
against within the school: denied opportunities to be placed in advanced-level
classes and placed in classes with the lowest achieving students without regard to
previous achievements. Although the school has access to state assessment results,
placements are made based solely on teacher recommendations.

The only recognition program available to students is an honor roll each
grading period. Teachers do not receive any public recognition for extraordinary

efforts.

Standard 5: Usefulness

The mathematics program relates instruction and learning to students’ interests,
experiences, and future goals.
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Here are the questions reviewers must keep in mind while considering usefulness:

®  How well does the mathematics program relate learning to real-life
applications?

®  Are connections made between mathematics and other disciplines?

® Do teachers make efforts to involve student interests in their lessons

and units?

In my experience, students’ lack of motivation is a concern for both teachers
and principals. Many teachers who successfully motivate their students do so by
relating instruction to situations that would interest them. For example, a simple way
that elementary school teachers can engage their class is to change the names used in
mathematics problems to the names of their students. At some schools, teachers may
be aware of the need to relate mathematics to their students’ lives but unsure how to
do that. The following extract from Collingwood High School’s report describes a
faculty that falls into this category.

Collingwood High School

... Many of the students interviewed indicated that their teachers did attempt to
relate mathematics to individual interests. For example, the teachers asked students
about their interests during a class early in the school year and then followed up
with related problems or activities. However, 11 of the teachers indicated that they
were only “somewhat prepared” through professional development or coursework to
know how to encourage students’ interest in mathematics. Greater student involve-
ment could lead to both increased motivation and academic success.

Teachers were observed trying to connect mathematics to the real world in the
opening portions of their lessons. However, at times both the observed examples
and those examples teachers reported using in their classes were superficial. For
instance, several teachers said they “included real-world connections in problem-
solving discussions” without providing any specifics about how they did that.
Teachers also indicated that they rarely tried to make connections between math

and the real world by using speakers, films or videos, field trips, or software.

Standard 6: Professional Environment

The professional environment inspires collegiality and understanding among the
faculty and the administrative staff to work together to implement an effective
mathematics program.
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This standard focuses on the professional learning community of the school. Data

gathered from a review can answer important questions about that environment:

®  Does the school or district provide appropriate professional development?

® Do teachers collaborate?

®  (Can teachers and other staff members articulate instructional goals for
mathematics?

® s the staff familiar with the school’s improvement plan?

" Are teachers encouraged to pursue additional mathematics professional
development—both within the school or district and at state or national professional
association conferences’

® [s the principal involved in learning new ideas along with his or her teach-

ers of mathematics?

Extracts from the Foster and Abbott MPIR reports illustrate different levels of

success in developing a professional learning community.

Foster Elementary School

. .. The mathematics program lacks instructional goals and objectives and a mission
statement. The school improvement plan addresses state assessment goals only, and
only one mathematics teacher served on the committee that developed it. Another
mathematics teacher served on the curriculum committee. Three of the teachers
interviewed had seen a draft copy of the curriculum, but they didn’t feel they would
have input about possible revisions. Except for the committee member, none of the
teachers was aware of what the school improvement plan contained related to
mathematics.

It appears that professional development training sessions and attendance at
conferences have not been evaluated to determine their impact on instruction,
school culture, and other aspects of the program. Most of the teachers joined the
staff after the adoption of the current textbooks, but none of these teachers has

received training on the effective use of the textbook and its ancillary materials.

Abbott Elementary School

... The professional development committee routinely surveys all teachers

about professional development needs. In response, the school annually sets aside
at least two of the scheduled professional development days for subject-specific
offerings, and all teachers are given opportunities to attend regional or national
conferences at least once every three years. Every teacher of mathematics has

been to a regional or national mathematics conference at least once in the past
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five years. Teachers regularly evaluate professional development offerings that
they attend.

The school also has an early release day one Wednesday each month. This day
is used for schoolwide initiatives. For example, in the current year, the school has

used study groups to focus on reading in the content areas.

Standard 7: Community

The mathematics program involves the parents and the community in a collabora-
tive effort to develop mathematical knowledge among students.

Schools that have shown the most improvement from their first MPIR to a subse-
quent review often have been those that involved their parents and community in
the educational programs. Each review evaluates how successful a school faculty is at

doing just that. The data collected should provide answers to questions like these:

®  Are various means provided for communicating with parents and the
community?

®  How effective have these efforts been in involving parents and the
community with the learning process?

® Do the parents know where and how they can get additional support for
their children when they are having difficulties?

In answering these kinds of questions, reviewers at Cartwright Middle School
discovered that the school had taken some steps toward parental and community

involvement, but more were needed.

Cartwright Middle School

... The Parent-Teacher Organization and the principal at Cartwright are working
hard to ensure that this group moves beyond the typical fundraising to greater
engagement. However, at the time of the review, the overall parental involvement
with the academic program appears minimal.

No proactive steps have been taken to increase two-way communication
between the school staff and parents. Even though many of the interviewed par-
ents are employees of the school, they have little awareness of the mathematics
program. Parents said they have never been asked for specific suggestions about
the mathematics program; however, they did think the school staff would be open
to different approaches. They have received no reports about the overall mathe-

matics program via newsletter, principal letters, or posting on the school Web site.
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Standard 8: Organization and Leadership

The school faculty and school leadership enhance opportunities for effective and
consistent mathematics instruction.

Review teams typically find this standard one of the most difficult to evaluate. Teach-
ers are often reluctant to make statements about principals or administrators that
might be perceived to be critical. They don’t want to be the one who casts aspersions
on their principal’s character or leadership skills. At times, teachers have even plainly
stated that they were not in a secure enough position to be able to make any state-
ment—good or bad— that might get back to the principal. One of the first reports
that [ ever wrote and returned to a school was never seen by the school faculty because
the principal thought the report was too critical of his administrative leadership.

That said, the leadership standard is one of the most critical. Principals are key
to effective mathematics programs because they control so many factors that can lead
to success. These may include the quality of the faculty, the budget, teaching loads,
class size (teacher—student ratio), and assignment of classrooms with adequate space
for conducting investigations. Here are some questions to consider in evaluating

leadership:

® [s a structure in place to enhance opportunities for learning? Does it include
support from the principal, adequate facilities, instructional time in the schedule,
and so forth?

®  Does the principal focus on instructional leadership?

®  Does the principal effectively convey high expectations for students, faculty,
and self?

Reviewers must be especially sensitive in reporting their evaluation of this
standard. Unlike the other standards, which focus on the practices of a group, find-
ings about leadership single out one person—and it happens to be the person who is
most likely to decide whether to share the report recommendations and act on them.
A review report that is too critical of a principal’s decisions may never be seen and
used by the faculty. I realize that softening results about principals is a delicate mat-
ter, but I have found it to be wise to curb some of the possible comments that could
lead to the principal’s perception that he or she is being criticized directly. This next
report excerpt was tempered in light of the principal’s personality and the overall
school climate. As you read, think about how reviewers have indicated ways to

improve while still being encouraging.

Collingwood High School
... The organization and leadership are present within Collingwood High School

and its district to produce noteworthy gains in instruction and assessment. The



The Standards

37

principal is generally not perceived as a “people person,” but appears to have the
energy, knowledge, and leadership ability to enable the school to continue to
make progress. Most of the classes lack adequate learning space (especially for
large movement activities) and storage space, but all have appropriate furniture to

conduct a variety of inquiry-type lessons in mathematics.

Standard 9: Assessment and Evaluation

The school continually assesses student achievement, evaluates program
effectiveness, and uses the results to determine if there is a need for
improvement.

With state and national tests, schools have access to a wealth of data on their stu-
dents. They also have opportunities to collect data within their own classrooms using
both standard and alternative assessments. Many schools use various surveys and
questionnaires to collect data from parents and students. The review examines how
effectively the school staff is using all of these data to improve its mathematics pro-
gram and whether staff continuously monitor student learning. Reviewers also ask

questions like these:

®  Does the school use a variety of data to assess the success of the mathemat-
ics program and to identify where improvements can be made?

" Are the results of evaluations made available to parents and others in the
community?!

® |s the mathematics program coordinated among the various schools in the
district?

® Do formal evaluations of teachers by the principal include an examination

of effective teaching practices?

If teachers are not using alternative assessments in their classrooms, it may be
because teachers simply don’t know about them. Reviewers for Foster Elementary
School made sure to list some alternative assessments in their report results, in
case teachers and leadership were unaware of what else they could use besides

traditional tests.

Foster Elementary School

... Most of Foster’s teachers indicated that they seldom or never use any type of
alternative assessment strategies for formative or summative evaluation. A pri-
mary purpose of student assessment is to help teachers better understand what stu-
dents know and to help them make meaningful decisions about teaching and

learning activities.
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Most of the assessment samples provided were paper-and-pencil tests from the
textbook series. Curriculum maps also indicated that assessments are primarily
pencil-and-paper and include homework, which teachers grade and weigh equally
with tests.

None of the teachers at Foster reported using any alternative assessments like
math writing (journals, logs, exit slips, etc.), group projects, anecdotal records,
self-assessments, individual hands-on investigations, performance events, and
open-response questions. Even though the state assessment requires that students
answer open-response questions, the current district policy (as given in the school
improvement plan) only supports the inclusion of short-answer and extended-

response questions.

Standard 10: Financial and Material Resources

The mathematics curriculum is supported by adequate financial and material
resources.

This final standard is last in position but not in importance. Some schools may find
that they need to make it their highest priority. Here are some guiding considerations

in reviewing this standard:

® Do teachers have the financial support to maintain and enhance the devel-
opment of the mathematics program?

® Do teachers have a say in the determination of the expenditures for the
mathematics program?

®  Does the school seek and use funds or resources from other agencies?

As illustrated in the following extract, a review team looking at resources at
Cramer Elementary School found areas for improvement. Schools with funding
issues, like Cramer, often use MPIR findings about resources to support requests for

augmenting budgets.

Cramer Elementary School

... The funding of Cramer’s mathematics program is a concern, as an allotment
of $300 per teacher for all classroom expenditures, including replacement ink
cartridges, seems to be inadequate to support a quality program. Although the
school library has a good inventory of mathematics-related books and professional
mathematics books and journals, the classrooms are inadequately equipped with
technology (computers, software, and calculators), manipulatives, and mathemat-

ics tools.
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You have seen the standards for a quality mathematics program and some sam-
ple findings for each standard, but these represent only the starting and ending
points of the Mathematics Program Improvement Review. Most of the process hap-

pens in between and is related to data gathering.
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THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW DEPENDS ON
accurate data—and a lot of it.

Review teams use a number of different instruments to collect these data. Some
of the tools are used in face-to-face interviews or discussions with school personnel.
Other tools are used to gather data anonymously. Each instrument serves a specific
purpose, but all are the means to gather data that can be triangulated to support the
accuracy and consistency of the overall assessment. This chapter discusses the first of
these data-gathering tools: questionnaires. Within the MPIR process, results are tab-
ulated from four questionnaires: two completed by classroom teachers and two com-

pleted by the school principal.

The Strengths (and Limitations) of Questionnaires

As a data-gathering tool, questionnaires have some specific strengths that factor into
their use within the MPIR process (see Figure 4.1). However, the advantages of all
types of data-collection instruments are offset to some degree by their drawbacks,
which is another reason the MPIR process relies on multiple approaches. I want to
begin by looking at the strengths of the questionnaire approach and acknowledging
some of its limitations.

Questionnaires are more efficient than face-to-face interviews. Especially in
large schools with many teachers, they provide a fast, easy, and complete way to
gather data. In group interview situations, it can be difficult to get every teacher’s
response to every question within the time allotted. With questionnaires, all teachers
can respond to all the questions. Howewver: The longer a questionnaire is, the greater
risk that answers will be superficial, marked casually and without reflection. Given
the number of questions included in two of the MPIR’s questionnaires, this can be

a concern.

40
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FIGURE4.1 | STRENGTHS OF QUESTIONNAIRES

Fast and efficient

Easy to analyze

+
+

+ Minimize bias
+ Allow for anonymity and higher respondent comfort level
+

Convenient for respondents and reviewers

Questionnaires are relatively easy to analyze. Multiple-choice answers allow
for fast tabulation, and computer software packages can make that tabulation even
faster. However: The inclusion of open-response questions does slow the analysis
process. Open-response questions are included in two of the MPIR questionnaires
(one teacher questionnaire and one principal questionnaire). The two longer ques-
tionnaires are multiple choice.

Questionnaires have minimal bias. The format allows for careful crafting and
prior review of questions to ensure they are not inadvertently biased. In contrast to
an interview, where the interviewer may pose questions in slightly different ways at
different times and may use verbal or nonverbal cues that influence interviewees’
answers, questionnaires have a uniform question presentation and response format.
Howewver: The set format also means that if respondents find a question puzzling
or unclear, they do not have the interviewee’s option of asking for additional
explanation.

Questionnaires are nonthreatening. Nearly everyone has had some experience
completing questionnaires and, in contrast to face-to-face interviews, they generally
do not make people apprehensive. However: The less threatening format of question-
naires does not guarantee a high response rate. Individuals asked to complete ques-
tionnaires might not wish to reveal the information, might think that they will not
benefit from responding, and might even fear they will be penalized for giving their
real opinion. The MPIR process tries to mediate such misgivings by asking teachers
to complete the longer of their two questionnaires anonymously.

Questionnaires are relatively nonintrusive. The MPIR process calls for
schools to receive, complete, and return their questionnaires in advance of the site
visit. When teachers or principals receive a questionnaire in the mail or electroni-
cally, they are free to complete it on their own timetable, whenever it is most con-
venient. There is no need to rush through the information, as they might have to if

there were time limits. However: Because questionnaires are completed in advance,
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there is a chance that some respondents may have difficulty relating the questions to
the site visit that is to come, may forget important issues by the day of the visit, or
may change their typical instruction to conform with what they think the review
team may be looking for on the basis of the questionnaire content.

The inclusion of questionnaires in the review process serves a variety of pur-
poses related to the discussed advantages. As noted, one of the more significant is
that it functions as a valuable means of triangulating data with observations and
other forms of data (test results, interviews, etc.). Because the questionnaires are
given out, completed, and at least reviewed (and in some cases tabulated) before the
review team makes the on-site school visit, they serve as early indicators of strengths
and weaknesses in the program, providing the review team with an idea of areas that
deserve particular focus. Reviewers are then able to validate or probe these issues in
interviews and during observation. The response of teachers at Foster Elementary
School to a question about use of manipulatives alerted a review team in this way.

One of the teacher questionnaires used in the MPIR process provides examples
of manipulatives—such as geoboards, counters, algebra tiles, base-10 blocks—and
asks teachers how often they are used in their classrooms: daily, weekly, monthly,
rarely, or never. All the primary grade teachers at Foster responded that they used
manipulatives daily; the intermediate grade teachers, however, marked that they
used manipulatives rarely or never. Reviewers followed up on these responses during
subsequent on-site interviews. They discovered that the intermediate grade teachers
were reluctant to use manipulatives for three reasons: (1) “They take too much time
away from teaching”; (2) “Students play with them instead of focusing on the task”;
and (3) “The state assessment does not allow the use of manipulatives.” The teachers
also reported that they had never attended any professional development dealing
with the use of mathematics manipulatives.

Predictably, such diverse philosophies between the primary grade and interme-
diate grade teachers had produced inconsistencies in students’ achievement results
on the state-mandated tests. The teachers within this school had never sat down as a
faculty and established a unified philosophy of mathematics instruction. Although
these issues may have come to light during the interview stage, the need to address
them was first detected through analysis of the questionnaires before the review
team arrived.

Within the MPIR process, the questionnaires can also be used to identify
strengths of a program that may not be observable on the particular day of the visit.
For example, one of the questionnaires asks teachers to mark if their students partici-
pate in mathematics field trips and, if so, how often. The mathematics teachers at
Cartwright Middle School all marked that their students do participate in field trips.
Follow-up interviews revealed that Cartwright faculty offer three interdisciplinary

units each school year, and the culminating event for each unit is a related field trip.
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Reviewers might have become aware of this very positive aspect of the mathematics
program during the on-site visit, but the questionnaire ensured they would not miss it.
Sometimes, MPIR questionnaire responses from one group lead interviewers to
pose follow-up questions to other groups. For example, a principal’s response on a
questionnaire could prompt follow-up questions for interviews with the principal,
with teachers, or with parents. One principal gave this response to a question about
the school’s use of state funds: “We use state funds for after-school remediation. We
also provide funds to fully support the academic team’s competitions. Funds are avail-
able to support field trips as requested by teachers, but I don’t recall any math
teacher asking for field trips.” Reviewers probed this issue during interviews. The par-
ents interviewed indicated that they were not aware of their children ever going on a
mathematics field trip. The mathematics teachers thought that budget constraints
prevented them from taking any field trips. It appeared that a lack of communication

may have kept students from a valuable learning opportunity.

Teacher Questionnaires

In schools with a large number of mathematics teachers, it can be difficult to observe
or even interview each teacher during the site visit. The two questionnaires used in
the MPIR process give all teachers the opportunity to describe the mathematics pro-
gram according to their understanding; they ensure that every mathematics teacher
has a voice in the review and give each teacher the option of making that voice an
anonymous one. At one school, the teachers were uncomfortable being interviewed
in their classrooms. They explained that it was because their principal had a habit of
turning on classroom intercoms and listening in.

Teachers have used the MPIR questionnaires to express their opinions freely.
One issue they tend to comment on in questionnaires rather than in interviews is
insufficient support of the mathematics program. Often they mention a lack of finan-
cial or administrative support in relationship to other programs within the school.
They perceive that mathematics is considered “less important” than reading, say, or
athletics. In questionnaire responses, teachers also have identified a lack of profes-
sional development focused on mathematics. Similar opinions were not always
expressed in personal interviews of these same teachers. This in itself may speak to
the lack of a professional learning community within such schools.

Let’s take a closer look at the two teacher questionnaires.

The Mathematics Teacher Self-Perception Questionnaire

This questionnaire, included in Appendix B as Figure B.3 (see p. 168), is given to all

classroom teachers of mathematics at elementary schools under review and to all



44

THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW

mathematics teachers at middle and high schools. It is designed to address Standard
6 (Professional Environment) primarily, but it does include questions related to every
review standard except Standard 4. (Standard 4, dealing with school climate, is
omitted because reviews have revealed that most teachers feel they create positive
learning atmospheres in their classrooms.)

The teacher self-perception questionnaire covers the following topics:

" Professional background and affiliation.

®  [nstructional approaches (pedagogy).

®  Concerns (e.g., budgetary support).

®  Training (professional development).

®  Preparation (professional development and coursework).
®  [nstruction (content).

®  Technology use.

®  Resources and equipment.

®  Use of textbooks/commerical programs.

With the exception of the one question in the section on professional back-
ground, which asks teachers to indicate their total years of classroom experience by
filling in a blank, this questionnaire is multiple choice. Each item—as with most of
the MPIR data-collecting tools—is cross-referenced with the indicator and standard
it supports. For example, the teachers are asked how often (daily, weekly, monthly,
rarely, or never) students in their classrooms solve real-life problems. This question is
cross-referenced with Indicator 5.4: “Teachers highlight applications of mathematics
in the everyday life and culture of students and the community and its importance in
students’ future career choices.” The review team member gathering the question-
naire data tabulates responses to this question as one piece of triangulated data
(others will come from interviews and observations) for that indicator, which will

help determine a rating for each indicator on the standard for usefulness.

The Class Description Questionnaire

The second teacher questionnaire, included in Appendix B as Figure B.4 (see p. 173),
features a short list of open-response questions. It facilitates the review team’s under-
standing of the environment during classroom observation by asking teachers to
briefly describe the lesson plan they will teach on the day of the site visit and any
materials they plan to use. It also asks for some detailed information about profes-
sional affiliations (readings, conferences, etc.) as a follow-up to the self-perception
questionnaire. Please note that the class description questionnaire is not anonymous.
Because its purpose is to help observers understand a particular class, it must contain
the teacher’s name.
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Principal Questionnaires

The school principal controls many of the factors critical to teacher effectiveness.
The Interstate School Leaders Licensure Consortium: Standards for School Leaders
(ISLLC standards) developed by Council of Chief State School Officers (1996)
sheds light on the important role principals play in the success of a mathematics
program. For example, Standard 2 of the ISLLC standards is that principals should

have knowledge and understanding of

®  Student growth and development.

" Applied learning theories.

®  Applied motivational theories.

®  Curriculum design, implementation, evaluation, and refinement.

®  The principles of effective instruction.

" Measurement, evaluation, and assessment strategies.

®  Diversity and its meaning for educational programs.

®  Adult learning and professional development models.

®  The change process for systems, organizations, and individuals.

®  The role of technology in promoting student learning and professional growth.

®m  School cultures.

There is an obvious close correlation between these standards and the stan-
dards and indicators used for the Mathematics Program Improvement Review. The
MPIR process includes two questionnaires for principals. Both include specific ques-
tions developed to reveal the principal’s support and understanding of the mathemat-
ics program within his or her school. All principals are asked to complete the two
questionnaires, even if they have assigned specific responsibility for the oversight of

the mathematics program to an assistant or associate principal.

The Principal’s Self-Perception Questionnaire

This questionnaire, included in Appendix B as Figure B.5 (see p. 174), focuses
directly on the principal’s support of the mathematics program and uses open-
response questions to gather data primarily about Standard 6 (the Professional Envi-
ronment) and Standard 10 (Financial and Material Resources). Rather than examine
each question, let’s take a look at the “bigger questions”—the main issues that this
questionnaire targets.

Does the school provide regular opportunities for mathematics teachers to
attend mathematics-focused professional development relevant to their teaching?
In many districts—especially smaller ones—professional development programs are

restricted to general interest topics (diversity, awareness of blood-born pathogens, use
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of PowerPoint to develop presentations, etc.). I have been in districts where the
mathematics teachers have never had an opportunity to attend mathematics-specific
professional development. Teachers who are never exposed to current research and
best practices in mathematics often “don’t know what they don’t know.” They con-
tinue to teach what they were taught in the ways that they were taught and use the
same types of resources (textbooks and a chalkboard or marker board) year after year.
An NCTM task force (Campbell & Silver, 2000) cited research conducted by
Haberman (1991) that schools of poverty have been found to have a “constant
reiteration of core functions” that included

®  Giving information.

" Asking questions.

®  Giving directions.

®  Making assignments.

®  Monitoring seatwork.

B Reviewing assignments.
" Giving tests.

®  Reviewing tests.

" Assigning homework.

" Reviewing homework.
" Settling disputes.

®  Punishing noncompliance.
= Marking papers.

®  Giving grades.

To determine what is being done to keep teachers and principals abreast of
developments in mathematics education, the principal’s self-perception question-
naire specifically asks principals what opportunities are provided for them and for the
teachers to broaden and deepen their knowledge of subject matter, content-specific
pedagogy, child pedagogy and adolescent development, new assessment strategies,
learning differences and disabilities, teaching strategies, technology application
within the curriculum, and parent collaboration.

What type of financial support does the mathematics program receive?! Do
teachers receive equal allocations or are the funds distributed based upon program
needs? Principals filling out this questionnaire have sometimes responded that they
provide equitable funding for their departments, even though they have not consid-
ered the varying needs of the programs. Is it really fair and equitable for all depart-
ments to receive an equal amount of dollars? To illustrate, one school’s test scores in
mathematics were consistently low. Under the equitable funding model, the teachers
had sufficient funds to purchase mathematics manipulatives to use for demonstration,

but not enough to begin purchasing classroom sets of manipulatives for student use.
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A number of schools I have observed did not provide adequate financial sup-
port to newly employed teachers. Although never commented on in the report, this
was often due to lack of oversight by the administrative staff. When a teacher retired,
other teachers often scavenged through the classroom materials left behind, appro-
priating items for their own classrooms. Consequently, when a new teacher came
into the classroom in the fall, that teacher found a room devoid of much of the nec-
essary instructional materials. The problem was compounded when the principal
allocated the same amount of money to all teachers. The new teacher did not have
enough to bridge the gap.

The principal’s self-perception questionnaire also asks principals to identify
funds available to support extracurricular and cocurricular activities, such as remedi-
ation and enrichment programs, clubs, competitions, and field trips. I have found
that it’s common for principals to be unaware of all the sources of state and federal
funds that the school might pursue for these uses. Oftentimes, funds are held at the
district central office and doled out to the schools, but with priorities established at
the central office level instead of by classroom teachers.

Do mathematics teachers have access to technology (such as computers,
calculators, and data-collection devices) for student use? [ have visited schools
where mathematics classes do not have any time allocated for students to work in
computer labs. These schools usually have had one or two computers in each mathe-
matics classroom—numbers inadequate for student use. I have been in other schools
where there were plenty of computers and other technology, but teachers were
required to learn how to use these tools on their own time and did not receive any
training from the school or district on how to use these tools within mathematics
instruction.

Is there adequate instructional time for mathematics? | have seen elementary
schools that allocate only 30 minutes for daily mathematics instruction and middle
schools that allocate just 40 minutes (as compared with 80 to 90 minutes for lan-
guage arts). While this may be sufficient to expose students to the required topics,
few teachers can help their students achieve true mastery with so little time for
instruction. The odds look even longer when you consider that the allocation of

time in the mathematics classroom should include the following:

®  Time for student investigations, reflection, and communication about the
tasks at hand.

® Time for teachers to probe the depth of student understanding through
planned developmental activities, observations, and conversations with individual
students.

® Time for teachers to reteach high-priority concepts, skills, and applications

until students demonstrate that they have learned them.
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®  Time for students to connect the mathematics they are studying with appli-
cations of that mathematics in their daily lives and other topics in the curriculum

(DuFour & Eaker, 1998).

Does the school provide mathematics teachers with personal reflective time
and time for collaborative professional interaction? According to NCTM (2000),
teachers need opportunities to deepen their understanding of mathematical content;
to plan cooperatively with peers; to mentor new teachers; and to read, share, and dis-

cuss current research and educational literature.

The Principal’s Checklist for the Mathematics Program

In contrast to the open-response format of the self-perception questionnaire, this
checklist, included in Appendix B as Figure B.6 (see p. 176), has mostly multiple-
choice questions that require a response of “Yes,” “No,” or “No Data.” [t addresses

every MPIR standard and is divided into seven sections:

A. School Organization

B. Principal Leadership

C. Support for Teachers

D. Program Materials

E. Walk-Through Observations and Informal Discussions
E Resources and Facilities

G. Summary

Despite the breadth of the checklist, its main thrust is to help determine how
well the principal understands the mathematics program. Accordingly, curriculum
and instruction standards receive the most attention. Again, let’s look at the key
issues that the checklist focuses on rather than examine each individual question.

Does the principal know and understand the constructivist philosophy? In a

constructivist classroom

®  Student-initiated questions and discussion are accepted and encouraged.

®  The teacher asks open-ended questions and allows wait time for responses.

® Higher-level thinking is encouraged.

®  Students are engaged in dialogue with the teacher and with each other.

®  Students are engaged in experiences that challenge assumptions and
encourage discussion.

" The class uses raw data, manipulatives, and interactive materials (Brooks &

Brooks, 1993).
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Does the principal know and understand the balance between skills, con-
cepts, applications, and problem solving? For example, a student may be given the

following problem from Everybody Counts:

Design a dog house that can be made from a single 4-foot by 8-foot sheet of
plywood. Make the dog house as large as possible and show how the pieces can
be laid out on the plywood before cutting. (National Research Council Board on

Mathematical Sciences & Mathematical Sciences Education Board, 1989, p. 32)

An observing principal should be able to recognize what skills, concepts, and
applications are necessary to solve this problem. A 7th grade student would need
skills in measurement and calculation of surface area and the concepts of surface area
and nets. The teacher may further extend this problem into a real-life application by
including cost of materials and other factors.

Does the principal know and support best practices in mathematics, such as
the use of manipulatives, technology, and cooperative learning? For example, there

are four major approaches to cooperative learning:

®  The structural approach, which involves applying a variety of content-free
ways of organizing social interaction in the classroom, each for particular purposes.
Examples of these include Numbered Heads Together and Timed Pair Share. Some
are quick activities to check knowledge; others are longer term to develop concepts,
(Kagan, 1989).

" The learning together approach, which is built on the basic principles of
cooperative learning. Teachers design structures appropriate to their classrooms
(Johnson & Johnson, 1990).

" “Student team” learning, which provides a curriculum, activities, and ways to
design student teams. Group rewards and individual accountability are integral parts
of these programs, and they are usually fairly easy to add into current curriculum and
school structures (Slavin, 1990).

" Small-group discovery or inquiry, in which the teacher acts as a facilitator.
Students may pursue assigned, open-ended tasks or design their own tasks within

given guidelines (Weissglass, 1990).

How familiar is the principal with each of these four approaches, and does he or she
encourage their use?

The principal’s checklist concludes with a summary portion that asks principals
to total their responses and supply their perceptions of the strengths and weaknesses
of the mathematics program. The principal is also asked to identify five high-priority

actions for the next school year.
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[t is advisable for the review team to include most or all of the principal’s high-
priority actions in the final report back to the school, as this can help to ensure
administrative support for the report recommendations. I've found that some princi-
pals, although aware of needs within their mathematics program, also need the
outside confirmation of the review to move ahead. For example, one high school

principal listed these high-priority actions for the following year:

1. Develop student interest in mathematics.
2. Identify and use real-world applications of the mathematics concepts.
3. Relate concepts to student interests.

4. Develop individual and group math-related projects.

All these actions related to the principal’s perception that there was a problem
of student apathy and resultant disruptive behavior. He saw that the teachers needed
to increase students’ involvement in their learning by focusing on student interests.
However, he had not yet discussed the problem—or possible strategies to address it—
with his faculty. Even though he managed the school through top-down administra-
tion, he didn’t feel comfortable bringing up this issue until “outside experts” (the
review team) expressed a similar concern.

In this instance, the MPIR report did make a recommendation related to the
standard on usefulness (Standard 5) because there were numerous indications that
the curriculum was not incorporating student concerns. However, it is interesting to
note that the principal’s top-down management style may have been the model for
his teachers, who were making all of the instructional decisions in their classrooms

without involving their students.

Although questionnaires are a very significant part of the data collection
process, they are far from the only means. The next chapter introduces another

process: interviews.



The Interviews

INTERVIEWS PROVIDE A SECOND SOURCE OF DATA THAT CAN BE TRIANGULATED
to provide a fuller, more reliable picture of a school’s mathematics program. They
also allow those most concerned with the mathematics program to be involved in
the improvement process. Review team members use sets of scripted interview ques-
tions that target each constituency of the mathematics program: teachers, students,
parents, and the principal.

Although the question set for each group is different, all questions are keyed to
specific standards and indicators, and many of the questions are parallel in construc-

tion to facilitate comparison. For example:

®  Teachers are asked to rank the importance they place on the teaching of
basic skills (computational algorithms), conceptual understanding, real-life applica-
tions, and problem solving.

®  Students are asked which of these same four elements they believe is the
most important for them to learn, and which they believe their teachers emphasize
the most.

®  Parents are asked which of the four they believe the school emphasizes
the most.

®  The school principal is asked which of these four he or she believes the

teachers as a group are using most.

The responses to these parallel questions provide valuable data that can either sup-
port assertions made within the review process or, when contradictory, indicate a
possible issue.

The interview question sets for teachers, students, and parents all have the
same final two-part question: “What is the major strength of the mathematics pro-
gram, and what most needs to be improved?” Reviewers often find similarities in the
responses given by members of the same group (e.g., among teachers interviewed)
and receive similar answers from all the constituent groups of the school. All the

responses to this question are referenced in the review’s summary report.
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The Strengths (and Limitations) of Interviews

As mentioned in Chapter 4’s discussion of questionnaires, every data-gathering tool
has strengths and limitations that factor into their use within the process and raise
certain cautions for review team members. Here is an overview of interviews, with
strengths listed in Figure 5.1.

Interviews are interactive and open-ended. The format of interviews allows
team members to focus on specific issues, such as those evident from questionnaire
responses. If a response to a question doesn’t seem complete or isn’t clear, an inter-
viewer can ask follow-up questions and probe for more information. However: This
can be time-consuming, especially when the interviewer needs to interview many
people, as is typically the case in MPIRs. Interviewers need to be conscious of sched-
ule and judicious with follow-up questioning.

Interviews can yield very detailed information. In general, people give more
detail when answering a question in an interview than when responding to a ques-
tionnaire. However: The degree of detail in the responses depends on the intervie-
wees’ understanding of the issues. The better the interviewer’s grasp of the important
issue underlying each question, the more detailed and valuable the responses are
likely to be.

Interviews of a group reveal the general rules and procedures that group
members follow. If two or more people are in the same interview session, common
practices or even a shared philosophy may become evident to the interviewer.
Howewver: Group members—teachers, students, or parents—may conform in their
responses to what they perceive as the majority answer. Given the group format used
in the MPIR process, interviewers must be alert to assertive members who may
obscure minority views.

Interviews create a feeling of involvement and satisfaction. Because they are
a face-to-face experience requiring that someone ask questions and listen to and
record the answers, interviews can be a very positive experience for those inter-
viewed, leaving them with the feeling that their opinions are valued. However: For
those who do not have the opportunity to be interviewed, the reverse is often true.

Teachers who are not available during the site visit may feel excluded from the

FIGURES.1 | STRENGTHS OF INTERVIEWS

+

Easily tailored to get at specific issues

Yield detailed information

+

+ Provide a “macro” view of attitudes and culture

+

Satisfying for participants
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review process. The same holds true for parents and students who are not selected for
interviews.

To recap, the MPIR incorporates four types of interviews: teacher, student, par-
ent, and principal. Because of the number of questions in each set, we will focus on
the most important issue each set addresses rather than discuss each question. We
will also look at typical interview formats, possible concerns of those interviewed,
ways to relax interviewees, and methods for circumventing a group dominator. At

the end of the chapter, you will find a list of tips for successful interviewing.

Teacher Interviews

There are two teacher interview question sets: one for elementary and middle school
teachers (available in Appendix B as Figure B.7, on p. 180) and one for high school
teachers (available in Appendix B as Figure B.8, on p. 187). Each list has nearly 40
questions covering all 10 review standards.

Because of the number of questions and the time-consuming nature of the inter-
view process, interviewers may not be able to ask every question of every teacher inter-
viewed. However, some interview questions are foundational to the report and must be
asked of all teachers; these questions are marked with an asterisk. (For example, one
asterisked question on the elementary and middle school teacher form is, “Do you
have an adequate number of resources to teach math? What do you feel you could use
to improve your instruction?”) These critical review questions provide an opportunity
for teachers to identify their most pressing concerns. Accordingly, answers to these
questions should always be included in the final review report, as inclusion there is a
means of bringing these concerns to the administration’s attention.

Due to time constraints, teacher interviews are conducted in groups, rather
than one on one. I have found the most effective way to group teachers for inter-
views is by grade level (e.g., all 4th grade teachers) for elementary schools or by sub-
ject area (e.g., all algebra teachers) for secondary schools. These groupings allow
teachers to focus on curriculum and professional development needs without feeling
intimidated by the presence of colleagues from other grade levels. The drawback of
interviewing this way is the amount of time it requires. Usually, it means at least one
team member will need to focus on interviews throughout the entire site visit.

Before the site visit, review teams request through a notification letter (see Fig-
ure 2.3) that the principal schedule interview times for the day, noting the team’s
preference for interviewing teachers by grade level or subject area. Within elemen-
tary schools, teacher interviews typically take place during normal planning times:
usually when the teachers’ students are working in the library or in art, music, or
physical education. Many schools do not and cannot, because of the shortage of elec-

tive teachers, provide common planning times for grade levels or subject areas.
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Therefore, even though it is ideal to have only teachers of a single grade level for
interviews, a mix of teachers of various grade levels is more typical. An advantage of
the mixed group is that the teachers are able to examine the continuity of the cur-
riculum as the questions are asked. A downside is that teachers may sometimes feel
pressure to say they are doing more than they are in order to “save face” in front of
their colleagues.

Another typical interview grouping is a gathering of the entire mathematics
faculty after school. A concern with this format is the possibility that a vocal indi-
vidual or small group of teachers will dominate the responses and thus hamper
opportunities for other teachers to provide direct input. I've found that, in these
larger groups, faculty are more likely to become defensive or worried that someone in
the group will report what is said and who said it to the administration. Having the
interview at the end of the day is also not ideal because the teachers may be anxious
to leave, and thus may not be as thorough in their answers.

Whatever interview format the review team is presented with on the day of the
site visit, it is best that the school has developed the interview schedule. If the prin-
cipal schedules the interviews, each teacher can be notified in advance of the site
visit. Contrast this with how anxious a teacher might become if, on the day of the
visit, a reviewer suddenly asks for an interview during a planning time.

Making the interviews as nonthreatening as possible is important for gathering
quality data. Reviewers can reduce anxiety by introducing themselves and setting the
stage for the interview before beginning. Opening comments can make clear that the
review process is voluntary and was initiated at the behest of the school and that no
individual teacher will be identified in the review report. Yet even with ample notice
and reassurance, some teachers have asked that their interviews (and observations)
be scheduled first thing in the morning because they are so nervous—sometimes to
the point of nausea. Most teachers, however, feel positive about the interview
process and are appreciative that someone is listening to their comments and writing

them down with the intention of acting on them.

Student Interviews

If nothing else, students are often brutally honest in their responses to questions
about their school and the mathematics program. Although reviewers do not ask
many questions of students (the interview generally lasts about 30 minutes), the
responses can support findings that have been noted in teacher interviews or class-

room observations. The full list of student interview questions appears in Appendix

B as Figure B.9 (see p. 193).
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Student interviews are also conducted in a group format. As noted, the inter-
view begins with the interviewer soliciting the students’ perceptions of what they
feel is important in mathematics and what they feel their teachers believe is impor-

tant. Other key questions relate to students’ perception of connections. For example:

®  Does instruction routinely make connections to previous learning (inside
and outside of mathematics)?

®  Does the teacher make connections to student interests (motivation)?

Anecdotal evidence from hundreds of school reviews seems to indicate that
many teachers give lip service to relating instruction to student interests, but stu-
dents don’t feel that this is happening. In the many MPIR site visits that [ have
made, comparably few students have ever indicated that their teachers have made it a
point to determine what interests (hobbies, sports, careers, etc.) they may have out-
side of the school environment. Even fewer of their teachers, they report, have tried
to develop problems or activities around these interests. Studies (Blank, 1997;
Brewster & Fager, 2000) have indicated that high motivation can lead to increased
achievement, yet teachers seem reluctant to probe student interests.

The review team’s notification letter asks the principal to select a random
interview group of 10 to 12 students who are representative of varying abilities, the
school’s gender and racial makeup, and so forth. The students also need to be self-
assured and verbal. For this reason, elementary school principals are asked to select
only students who are in the 3rd grade and above.

Students, like teachers, are often nervous about the review process. The princi-
pal can provide reassurance by introducing the interviewer to the students and
explaining that the questions they will be asked will help decide how to improve the
school’s mathematics program. Students should be encouraged to answer honestly
and assured they will not be penalized in any way for what they say. The principal

may make a statement like this:

You are not here because you are in trouble. You have been selected to represent
our school in this meeting. Mr. Jones is here to help us with improving our mathe-
matics program. He will ask a series of questions. Please give him your honest
answers. When you have completed answering all of the questions, Mr. Jones will
dismiss you. At that time, return back to your classroom. I want to thank you for

being here to help us improve our mathematics program.

[t is important that the review team member conducting the interview ensure
the participation of all students in the interview group. If a few individuals begin

to dominate, then the interviewer should change the questioning procedure. For
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example, an alternative way of soliciting responses is to ask students to raise their

hands to agree or disagree with statements derived from interview questions, like this:

OK, here is our next statement: “My math teacher permits students to call out the

answers to questions.” Raise your hand if you agree with this statement.

The interviewer might also ask questions of each student in succession. This
can be an effective way of getting information from the entire group, provided that
the interviewer changes the order of the students questioned each time so that the
same students’ responses don’t prejudice the responses of those who answer after-
ward. For example, the interviewer may ask the first question of 5th graders first, the

second question of 4th graders first, and so forth.

Parent Interviews

The parent interviews gather data related to almost every standard, but are the prime
medium for determining the degree of successful communication between the school
and home. (For the full list of parent interview questions, see Appendix B, Figure
B.10, on page 196.)

[t is the principal’s responsibility to randomly select a group of parents to be
interviewed. The most beneficial course of action is to select parents who are repre-
sentative of the student population. This means including parents of different
“kinds” of students (gifted students, low-achieving students, special needs students,
females, males) and parents with different cultural, economic, and racial back-
grounds. It’s fine to include some parents who are active in school activities, so long
as others in the group are not active. [ have interviewed “randomly selected” parent
groups that were composed entirely of members of the site-based council, PTA or
PTO officers, and others in school leadership positions, and I have interviewed
groups that were all employees of the school district (e.g., bus drivers, instructional
assistants, librarians, and teachers from other schools). Although one could argue
that yes, these participants were parents of students in the school being reviewed, |
have learned that their feedback is often not as helpful to the review process because
they typically provide the same responses as the school’s teachers and principal. In a
sense, they are an extension of the faculty.

Principals who assemble “stacked” groups probably do so because they feel a
random group of parents will be too negative about the school. Ironically, the ran-
dom groups are typically more positive about the school than groups handpicked for
their perceived support. The most negative group of parents I ever interviewed was
made up of principal-selected “ringers.” Interestingly, they had particularly negative
things to say about the principal’s leadership. This experience of mine is borne out in
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Phi Delta Kappa’s Gallup surveys, which indicate that parents randomly selected are
usually very positive about their own school and especially positive about their chil-
dren’s teachers.

Now, let’s look at timing. The parent interview is usually conducted at the end
of the school day, when parents are more likely to be able to attend. Reviewers can
take advantage of an end-of-the-day interview by targeting standards or indicators
that may not have received sufficient attention in teacher interviews or observations.
If the parent group cannot meet at any time during the day because of work require-
ments, reviewers may conduct phone interviews. Because of the time involved, and
because there is not an opportunity for respondents to interact with each other,
phone interviews are not ideal. And other problems can occur with phone inter-
views, as one MPIR interviewer discovered.

After spending the day on-site at a small, rural elementary school, a review
team member returned to a local hotel for the night and began making parent inter-
view calls. The principal had supplied the names and home phone numbers of the
selected parents who were unable to participate in the daytime group. The inter-
viewer called one number and learned that neither parent was at home, but a grand-
mother was available to take the call. The interviewer proceeded to explain to the
grandmother that he wanted to ask questions related to a review of the mathematics
program at her granddaughter’s elementary school. On the other end of the line, the
grandmother heard a stranger asking questions about her granddaughter and saw on
her caller ID system that he was calling from a local hotel. She hung up and called
the police. Fortunately, the police checked with the school principal before proceed-
ing to the hotel for an arrest.

Parents’ concerns about the interview usually are related to feeling that they
have inadequate knowledge to answer the questions. The interviewer can respond by
carefully explaining that many if not all the questions relate to the perceptions of the
parents, so direct experience with the classroom or expertise in mathematics educa-
tion is not necessary to answer them. The interviewer can also make clear that par-
ent perceptions are important to the school because they can become the “realities”
in the minds of many members of the community, and the school staff will be inter-
ested in taking countermeasures to correct any negative perceptions. Parents may
also want to know that the school faculty is interested in what positive features of
the mathematics program are noted.

For the parent interview, I recommend that interviewers create a simple matrix
to gather information about the parents before asking questions. Interviewers need to
understand the context of some of the parents’ comments to draw the most complete
data from them, and a matrix is an easy way to do that. Figure 5.2 provides an exam-

ple. An interviewer asking about gender equity in the mathematics classroom can
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FIGURE 5.2

SAMPLE PARENT INTERVIEW MATRIX

Parent Data A B C D E F G H | J

council

Member of site-based

PTA/PTO officer

Employee of the school or
o X X
school district

volunteer

Regular classroom

Spouse of a school or
district employee

in the school

Number/gender of children 1-F 1-M 1-F 2-F 1-M 1-F 1-F 1-F 1-M 1-F

1-M 1-F 1-M 2-M

Grade or math subject in
which each child is enrolled

4 5 5 1,3 4 2,5 1 3 1.3 4 2,4, 4

note that Parents A, C, and F were not aware of any gender differences, but that all
had female children. On the other hand, Parents B and [—parents of males—felt
that the teachers did not address the needs of their children. The remaining parents
did not respond to the question or were uncertain if a problem existed. Such data, if
supported elsewhere, may indicate that a gender problem does exist.

As when interviewing other school groups, interviewers should strive to ensure
that all parent interviewees participate in the discussion. It is common for parents to
lean on the responses of whomever they feel is the “expert” among the group. Thus,
a teacher or site-based council member may dominate if allowed to do so. The inter-
viewer needs to call on selected individuals if a pattern begins to emerge that every-

one waits for a particular person to respond before giving their own answers.

The Principal Interview

The principal interview should always be a one-on-one conversation between the
principal and a review team member. Typically, it lasts about 45 minutes, and ideally
it is conducted at the end of day, after the review team has completed interviews
with teachers, students, and parents, so as to allow follow-up questioning on issues
raises by these constituent groups. However, scheduling is left to the principal, and

any unnecessary disruption to his or her schedule should be avoided. In rare cases,




The Interviews 59

this may mean that the interview takes place in multiple sittings, a few questions at a
time. It is important, too, that the principal interview be conducted on the princi-
pal’s home turf (e.g., his or her office). Just as many of the teachers feel some anxiety
about the review process, many principals—even though they are generally the ones
who requested the review—are anxious about how their school will look in the eyes
of outsiders. After all, it is often the principal’s management style and leadership that
can produce exemplary efforts from teachers. To help put the principal at ease, at the
beginning of the interview, the interviewer should reiterate that the MPIR focuses
on the overall mathematics program. As such, the principal is singled out as the
leader of the school, but the leader is only one of a multitude of factors that con-
tribute to the success of the program.

When conducting principal interviews, I typically provide a very brief discus-
sion about the 10 standards to underscore that a single factor does not make or break
a program.

The principal interview complements the data-gathering done in advance with
the principal’s checklist and principal’s self-perception questionnaire. The inter-
viewer might, for example, follow up a questionnaire response by asking direct ques-
tions about the principal’s knowledge of funds available to support the mathematics
program (Title I funds to support professional development, local funds to purchase
technology, etc.). The interview is also the means to seek answers to questions that
have arisen during the site visit. Based on what the review team has seen during its
classroom observations (see Chapter 6), the interviewer may ask the principal who is
responsible for monitoring classroom instruction. Is it the principal or a designee?
Are lesson plans reviewed by the principal? The answers to such questions provide
insight into the principal’s understanding of, and support for, the mathematics pro-
gram. The full set of interview questions for the principal is given in Figure B.11 in
Appendix B (see p. 199).

Taken together with the questionnaire responses, the interview responses from
the principal are often critical to the acceptance and use of the final report. When-
ever possible, suggestions or recommendations the principal makes should be
included in the final report to help assure the principal’s acceptance of the rest of the
team’s recommendations. After all, the principal is the building leader. Successes in
implementing the recommendations within the report are contingent upon his or
her willingness to act on them.

[ learned this the hard way. One of the first program reviews I ever completed
was at Collingwood High School. The written report was perceived by the principal
as negative towards his leadership. Although the report was generally positive about
the program, it noted that the school was failing to adhere to state safety regulations
and lacked sufficient financial support to meet the needs of the department. Copies
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of the completed report were mailed to him but were then apparently destroyed. No
one in the school or school district ever saw the report. I was not permitted back in
the school even though his school was a member of a cooperative to which I was pro-
viding services to teachers. Interestingly enough, this principal subsequently became
the district superintendent.

Principals like to use the interview time to get a feeling about how the process
has gone so far. [ usually provide some reassuring comments, such as, “Your teachers
and students have been very cooperative and demonstrate a willingness to improve
the mathematics program.” However, [ make it clear that I can’t make any definitive
statements until all of the data have been collected and reviewed by the team. At
the conclusion of the interview, I give the principal an approximate date by which
the report will be completed and ask how it should be delivered. Does the principal
want to receive a copy of the report by mail, or should the report be hand-delivered?
Should the review team leader plan to present highlights of the report in an after-
school presentation before the mathematics faculty?

Tips for Interviewing

I have found that reviewers who are highly skilled at conducting interviews will col-
lect the most useful data for the review. Because not everyone on a review team may
have had the opportunity to develop these skills from long experience, I've assem-
bled some tips for successful interviewing.

Use the questions as prompts. The questions do not have to be asked verba-
tim. They should serve only as prompts for the evaluator to address the pertinent
issues and may be rephrased to suit the style of the interviewer or a particular school
setting or school constituency.

Explain unfamiliar terms. Occasionally, a term used in a question may be
unfamiliar to those interviewed. This happens most often when asking teachers
content questions that may go beyond the scope of the grade level they teach. For
example, an elementary grade teacher may not be aware of what a “line plot” or a
“probability tree diagram” is, and the interviewer may want to define or give an
example. Interviewers may also tell teachers at the start of the interview that some of
the concept questions may not be relevant to the grade or subject of every teacher.

Know the questions. On nearly every MPIR visit that [ have made, a teacher
responding to a question during an interview provided an answer that related to a
subsequent question on my list. Rather than asking that question later, I write their
response to the “unasked” question in the appropriate location. Not only does this
save time during the interview process, but it helps give the teachers confidence that

the interviewer knows what he or she is doing and is not asking questions that have



The Interviews 61

already been answered. But the interviewer has to know the questions well to be able
to recognize an answer when it’s given ahead of the question.

Skip questions that don’t apply. For example, during interviews at one school,
it became quickly apparent that the school had a “no homework” philosophy. All
assigned work was to be completed in school, under the direction of the classroom
teacher. Once the interviewer discovered this, she did not ask questions about home-
work in subsequent teacher interviews. Instead, she rephrased the homework-focused
questions to ask about guided practice.

Ask follow-up questions. When a response seems incomplete or counter to
what has been observed at the school or reported in questionnaires, an interviewer
should probe further. For example, when asked about resources, one teacher
responded that she had all she needed to teach mathematics; however, the inter-
viewer had noted that important resources were not evident in the teacher’s class-
room. The interviewer then listed specific resources—unifix cubes, base-10 materials,
geoboards, and several kinds of calculators—and asked the teacher to indicate which
she had access to. The interviewer also listed some resource manufacturers and asked
which the teacher was familiar with. These questions are not on the interview ques-
tion form. The interviewer simply expanded on the resource question to gain more
information. As this example shows, it is often advantageous to have a team member
conduct the interviews of those teachers he or she has observed in the classroom so
observations can be followed up with relevant interview questions.

Acknowledge responses without judging. The interviewer should acknowl-
edge responses to questions by writing the response down and, possibly, by a neutral
verbal response. The interviewer should not make statements such as, “That is
great,” or, “I can’t believe that youdon’t ____.” The interview is not the time to
correct what the interviewer believes to be inappropriate teaching practices or teach-
ing products. One interviewer used a portion of the interview to berate the teachers
for the selection of what she felt was an inferior textbook because it relied heavily on
basic skills computational practice. She felt the program was not consistent with the
recommendations contained in the NCTM standards. However, the interview’s pur-
pose is to collect data, and the data may have revealed the text to have been consis-
tent with the philosophy of the school’s mathematics teachers.

Avoid conflicts of interest. Reviewers are often experts who could be helpful
to the school in effecting changes. They may also be part of a program (like ARSI)
that the school will have access to as a resource once the review is completed. The
interview is an opportunity for these reviewers to introduce themselves to the prin-
cipal and teachers and establish both the rapport and trust that may lead to a school
asking the reviewer for help in implementing recommendations. However, it is not

appropriate for interviewers to solicit work for themselves. One of the interviewers
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for an MPIR was a former mathematics teacher and principal who was a self-employed
consultant. He used the interview time to suggest that the school employ him as a
consultant once they received the report and read the recommendations that would
be suggested. Such practices are not to be tolerated. The interview is for data collec-
tion and data collection only. There should not be any conflict of interest or even
the perception of a conflict of interest with regard to the recommendations and sub-
sequent efforts that the school may make to accomplish these recommendations.
Get the data. There is always the possibility of not collecting enough data dur-
ing interviews to provide sufficient triangulation and support for a particular indica-
tor. Scores of “N/O” (not observed) are given in such instances. The ideal is that
“not observed” scores will not be necessary. The interview team needs as much qual-
ity data as can be obtained in order to write a quality report. Such a report will
enable the receiving school faculty to move forward in improving the mathematics

program.

Interview data go hand in hand with data collected from classroom observa-
tions. As noted, it is often advantageous for a review team member to interview a
teacher he or she has observed. The next chapter provides additional clarity on the
relationship between the interview and the observation.



The Classroom Observations

OBSERVING INDIVIDUAL TEACHERS AT WORK IN THEIR CLASSROOMS IS THE
heart of the MPIR process. One of the review’s main goals is to assess how effectively
mathematics is being taught, and watching teachers teach is the most direct way to
gather the data needed to make that assessment. The Classroom Observation Instru-
ment (provided in Appendix B as Figure B.12, beginning on p. 201) is designed to
guide review team members’ data collecting as they observe lessons in progress. The
results of the completed individual instruments are then summarized in the review
report to present a global picture of instructional strengths and weaknesses.

The Classroom Observation Instrument is quite versatile and can also be used
as a stand-alone tool to help improve instruction. For example, teacher peer groups
may use the form to critique each other’s performance as a means of self-improvement,
and principals may use it for both formal and informal teacher observations.

As we have seen, each review tool has its positive and negative aspects. Let’s
take a look at the three chief advantages (see Figure 6.1) and related limitations of
direct classroom observation.

Classroom observation allows for direct data gathering. Questionnaires and
interviews rely on reports about activity; only observation allows data about activi-
ties to be collected directly. For the MPIR process, this means classroom observation
is the only review element in which the reviewer truly looks at the quality of the
mathematics instruction. Recommendations based on what teachers are actually
doing can be enormously helpful in improving mathematics instruction. Howewver:
Each individual reviewer is doing the observing and data recording, and these indi-
viduals might introduce bias related to personal beliefs about teaching. Bias can be
counteracted by having a number of reviewers observe each class, but usually time
constraints and the number of team members preclude this. In addition, many teach-
ers can perceive threat in being observed. Even though MPIR protocols stipulate
that teachers must be told the review process does not reference individuals and that
observations will not be used as evaluations, they may still view the observations as

more of a “judging” experience than a data-gathering effort.
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FIGURE6.1 | STRENGTHS OF CLASSROOM OBSERVATIONS

+ Yield “direct” data, not “reported” data

+ Provide opportunities for observed teachers to demonstrate their understanding of effective
teaching (best practices)

+ Provide a comprehensive view of how various factors work together

Classroom observation provides an opportunity to view teachers’ under-
standing of effective instructional practices. Every teacher wants to be considered a
good teacher. Just as teachers carefully plan those lessons they know will be observed
by their principal, they plan the lessons that will be observed by an MPIR team
member. They almost always try to incorporate best practices, and the manner in
which they do so sheds light on how well they understand these practices.

Classroom observation provides a comprehensive picture. For MPIR team
members, the classroom observation is the best opportunity to view the relationship
among various standards (curriculum, instruction, assessment, usefulness) as well as
specific indicators, such as those related to technology, cooperative learning, and use

of manipulatives.

Preparing Teachers for the Classroom Observations

The review notification letter (see Figure 2.3) asks the principal to ensure the faculty
is briefed on the observation component of the MPIR. This must include assuring
teachers they will not be singled out in the report or evaluated, and requesting that
they teach the lesson they would normally teach on that day using resources they
would normally use. Principals should ask faculty to avoid long videos or formal
paper-and-pencil tests, as this will prevent the review team from truly seeing instruc-
tion in action.

As noted, it is not unusual for teachers to put on their best performance when
they know that a review team will be visiting. This is not altogether bad; after all, if
the faculty knows what best practices are, then they can—with encouragement—
continue such practices and make them the norm. However, there have been
instances when the teachers have not necessarily known how to incorporate best
practices in their instruction. Reviewers found just this situation at Foster Elemen-
tary School.

All review team members came away from their first session of Foster classroom
observations pleased to see the teachers using inquiry-based instruction to lead stu-
dents in a mathematical investigation. The team’s pleasure soon evaporated as they

saw class after class following the exact same lesson plan. It became clear that the
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lessons did not fall into the sequence of the week’s instruction, and what’s more, the
lesson was taught without any adaptation to the background knowledge or the grade-
level objectives for each teacher’s students, who ranged from grades 3 through 5. It
turned out that, motivated by their desire to be well received, Foster’s teachers had
chosen a “best-practice lesson” that had been modeled for them just weeks before as
part of a training session conducted by mathematics consultants from the state

department of education.

Factors Leading to Successful Observation

The American Council on Education (1999) contends that the success of the stu-
dent depends most of all on the quality of the teacher. But what factors should be
used to determine the quality of the teacher? As noted, research into the current lit-
erature and my own experience informed the development of the MPIR’s classroom
observation tool. However, designing an instrument to examine various components
of classroom practice was just a beginning.

[ have conducted MPIRs in hundreds of schools for more than eight years, and
in that time, I have modified the classroom observation instrument more than any
other tool used in the review process. Research in instruction has led to continuous
revision to incorporate additional factors that should be examined. But I have also
added some factors based on evidence acquired while conducting reviews. For exam-
ple, the current literature pays little attention to the classroom environment—
elements such as the type and quality of mathematics posters and student work on
display and the accessibility of mathematics manipulatives. Years of using the instru-
ment have taught me that classroom environment is one of the factors that can be
used reliably to measure teacher quality.

The Classroom Observation Instrument organizes these success factors into

five sections:

Physical Setting/Classroom Environment
Lesson Effectiveness

Questioning Strategies

Classroom Climate

Development of Higher-Order Thinking Skills

AN S

In this chapter, we will look at each section and how to score and summarize obser-
vation findings. The multipage Figure 6.2 shows a completed classroom observation
instrument for an Algebra I class on a 90-minute block schedule. It’s included here
to help demonstrate how to use the tool. You will see that the observer has not only
marked factors to indicate strategies or activities the teacher used, but has also

included notes and comments. At the end of the sample instrument, the observer
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has provided a rough script of the lesson. To complete the instrument form, an
observer must mark all factors that he or she observes and supply pertinent com-
ments, but also script what takes place during the lesson (e.g., questions asked,

student responses), how it takes place, and when.

Physical Setting/Classroom Environment

The organization of visual displays, student work, materials, and so forth may not

be essential to effective teaching, but most effective teachers seem to have well-
organized and student-friendly classrooms. This section of the observation instru-
ment is designed to help observers note all physical elements that may be influencing
instruction.

The physical characteristics of mathematics classrooms vary extensively. [ have
seen high school mathematics classrooms that were entirely devoid of any type of
display. Such classrooms appeared as sterile as hospital rooms, with absolutely noth-
ing to motivate students to explore mathematics or to apply it in their daily lives. I
have also seen elementary classrooms where the walls were completely covered with
posters and mobiles of math vocabulary words were hanging from the ceiling. In one
instance, the visual learner may have no support, and in the other, he or she may be
overwhelmed with distractions.

The review has revealed a particular type of display as being especially help-
ful to boosting achievement: the work of the students themselves. Some teachers
carefully select and display high-quality student work and then lead the students
in a discussion of what makes this work particularly good. When teachers have
posted such models, they have usually been able to see subsequent improvements
in overall classroom achievement. Likewise, MPIR reviews have indicated that
classrooms with few or no displays of mathematics work—either the students’ or
commercial—often produce students who score lower on achievement tests.
Teachers in these classrooms have even said during the interview that they were
uncomfortable with teaching their mathematics content. It is not uncommon to
visit elementary school classrooms and see many posters related to reading and
language arts. They may even include student work displaying haiku or other stu-
dent writing. But these same classrooms exhibit little in the way of mathematics
displays other than occasional commercial posters of multiplication tables,
geometry terms, and so on. These do not require, or even invite, student discussion
and interaction.

Observers should also look at what is stored in the classroom and how. I've
seen rooms that have stacks of books, computer parts, and other collected memora-
bilia from years of teaching. The teachers for these rooms seemed to have just added

to the clutter each year, with little or no effort at organization of resources.
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE

TEACHER Trey Ditional LEVEL/CLASS _Algebra |

LESSON TITLE lalenﬁfl? Absolvte Valve

1. Physical Setting/Classroom Environment Section Rating 2_
(Mark all that apply.)

A. Classroom Facility

X Classroom adequate size for student number

[0 Adequate storage for resources/materials/equipment

[0 Furnishings allow for activity-based instruction

[0 Student seating is flexible to allow for differing needs (projects, investigations, cooperative groups, etc.)

X Room size will accommodate activities (CBL, etc.)

X Flat-top surfaces are sufficient for investigations, projects, displays, etc.

B. Classroom Environment

[J Math manipulatives/tools evident

[J Math displays/posters promote learning

[0 Student textbooks evident

X' Class set of calculators available

X' Computers available, # 2

X' Math student work displayed

X Adequate resources available for hands-on lessons (as appropriate)

Teacher hag ¢cientific calcvlators, but he’s not u;ing_'qum thig year. Materials are stacked on top of cabinets.

2. Lesson Effectiveness Section Rating 2_

(Mark all that apply.)

A. Major Instructional Resources Used

X Textbook [0 Hands-on/manipulative materials [ Computer to learn or practice a

[0 Other print materials [0 Calculators skill or concept (software program)
X Overhead [0 Overhead calculator [J The instructional resources were
[0 Videotape, audiotape [0 Computer to access Internet used appropriately

O DvD [0 Computer to collect or [0 The resources contributed to

[0 Math tools analyze data the quality of lesson

Textbook. i¢ Gilencoe.

B. Content Focus

[0 Number/Computation

O Geometry

[0 Measurement

[0 Probability/Statistics

X Algebra/Precalculus/Calculus
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE (continued)

XXxO0OOOoOd

XOODDOXxOOX

C. Place in Instructional Sequence

Introducing new concept Minimal
Developing conceptual understanding

Reviewing concept or procedure  9:55—160:50 Eq/vaﬁonc w/1 variable
Assessing student understanding - Somewhat wy/self-quiz; no monH‘oring_

X
O
[J Applying concept to new situation
X
X

. Grouping Arrangement Used
Whole group
Small groups working on same task

Individuals working on same task
Individuals working on different tasks

D
X
|
[0 Small groups working on different tasks
X
|

The grouping arrangement was appropriate for the apparent instructional goal and activity. X Yes O No

Yes, but onlq somewhat. Wholo—grovp reviews indicated some vnal&rc’ranaling, but there wag not onov5ln agroemon‘l'
ammong_ individvals to determine madorq.

E.Teacher and Student Behaviors Observed

Teacher Behaviors

Setting up and guiding students through meaningful problems

Moving around the room monitoring/questioning

Encouraging students to consider multiple ways to solve/test solutions

Guiding students in the use of manipulatives/technology

Promoting student use of inquiry/creativity through questioning/group work

Facilitating discussions about problem-solving processes efficiency/effectiveness —onh] Payﬁa!h’
Leading students through discussion/journaling of their understanding -—minima”b’

Student Behaviors

Interacting with others and working alone

Applying math to real-life problems with adopted program

Working in groups to test solutions

Sharing solution processes and listening to others share their thinking -—minima”q; Primarilq with the teacher
Defending solution processes’ efficiency and usefulness

Communicating math ideas: demonstrations, models, drawings, and arguments

Working in teams to challenge and defend solutions

Helping to clarify each other’s learning through discussion/modeling

Activity in progress was appropriate for the apparent instructional goal —to a very limited alcé;roo

Activity was [ ineffective/poor X' mediocre/minimum impact [0 somewhat effective

O effective/good [0 exceptionally effective/high quality
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE (continued)

F. Inclusion of Open-Response Questions
Students solved one or more nonroutine, or open-response, questions [ Yes [X No

G. Instructional Design

[0 Established academic focus (e.g., essential question)

[J Reviewed/connected to previous learning

O Included closure

Nothing. for the vigual learner; no manipulatives. Stvdents solved multitep linear equations w/a single variable on both
Side; no real-life conections. Teacher never monitored actval student work by looking_ at their paper or by ha\/ing_
them work a problem. No work. taken for a 5rade.

3. Questioning Strategies Section Rating _ 2
(Mark all that apply.)

Wait Time | [ Wait Time I X No/limited wait time

Questions were higherorder and stimulated broad student responses

Questions were lower-cognitive and stimulated narrow student responses

No questions were asked by teacher or posed through the activity being conducted

Teacher used strategy to ensure all students had opportunity to respond —id thig for selected ¢tvdents onh’
Teacher asked probing follow-up questions

Student(s) asked follow-up questions

Teacher provided specific praise

Teacher provided general praise

OXUOXODODOOOO

Teacher provided no praise
The questioning strategies checked for student understanding of apparent instructional goal. 1 Yes [XNo

Onlv’ one higher—oroler q/uo;‘l’ion asked. @uestions were oompuhﬁon—r&la'l'eal ... did not focus on “the vvhb].“
Teacher’s comments always positive. Responges were 5pnora”l1 call-ovts, and T did not reoognizc all stvdent
V%POHgG;.

4. Classroom Climate Section Rating _ 4

A. Student Involvement

[J Majority of students demonstrated interest

X' Majority of students were engaged and on task
[J Majority of students uninterested or apathetic
[J Majority of students were frequently off task

B. Classroom Management —Teacher has excellent control.

X Classroom orderly, no student disruptions that impaired learning environment

[0 Classroom generally orderly, but some student disruptions required disciplinary action

[0 Classroom disorderly, frequent student disruptions that seriously impaired the learning environment
[J The climate was generally positive

[J The climate enhanced learning opportunities for students.

Students ceemed comfortable agkjng_ q/uogﬁon; and 'l‘o”ing_ where ‘qu missed a Prob!om. All students gfaqod on tack.
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE (continued)

5. Development of Higher-Order Thinking Skills Section Rating

(Check all skills that are introduced and/or developed in the observed lesson.)

A. Basic Process Skills —What i the Prinoiplc_? What are the rvles?
Observing actions of others

Reciting/recalling facts

Classifying

Measuring/estimating

Collecting/recording data

Constructing charts/graphs

O000xO

. Higher-Level Skills —Vcrq low-level computation
Interpreting/analyzing data

Computing/calculating

Investigating

Applying theorems/principles —minimal

Evaluating relevancy of data

Selecting problem-solving strategy
Creating/formulating patterns/equations

Evaluating logical consistency

Justifying/verifying solutions/strategies

A = G O >~ G -

. Learner Attitudes Demonstrated
Curiosity
Cooperation
Persistence
Responsibility
Confidence
Enthusiasm
Objectivity
Accuracy
Critical Thinking

The students followed the teacher’s directions ¢ answered hig questions, bt they did not demonstrate
initiative or confidence.

I Y B = = >~ S B B 9]

6. Overall Classroom Observation Rating
(Consult criteria in Section 6 of the Classroom Observation Instrument Scoring Rubric.)

1
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE (continued)

Classroom Script

9:55

T-oalab’ we are 5pin5_+o review ovwr homework. abovt golving_ ottvaﬁon; with variables on both sides and
then we will learn how to do idanﬁ’rb] Problem; and ¢olve absolvte valve a@zaﬁong. Absolvte valve
&@:a’l’ionc have two answers. Turn to page 161.

9:58
(Teacher reviewed each homework problem in turm. Prompted clags for feedback on some.)

1.49x—3=2%+5 Howmaqlgp‘l’ifrigw?

2.5y +8=24+2 Get what on each ide?
5.-5¢—F =3+ 41 Did yov bring_ﬂnc cign with qou?
6.2h+4 =25 —h Which variable do we move?d

10. 45_4— 7 — 25_= 5'5_— 2 What i¢ the substitution Proparfq,?
1M1.4v—-8=8+4v—v Doy agree with thic? (3 times)

12. 3(F — 2d) = 22 — 8d  Which i¢ the smallest variable?
Does thig look. corvect?

(Teacher worked all of the above problems while calling on John, Rebeces,
Cory, Billy, Allicon, Amanda, and Dick)

If | throw these at you, can yov do them?

13. =8t = 4(t + 5) +2t

Student caid answer would be —1.7; then was comfortable with Gaqing_ he missed it and why.
Teacher gave pep talk: it takes practice, vse different properties, ete.
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE (continued)

1. =6y + 15 =3 — 1)

2.1/2 (2x — 5) = ~2x

Let’s not 50 decimal. How do we reaéjud‘ vging_ dictributive? What do we mu!ﬁplq bl1 to 5:1!’ rid
of the fraction? (Teacher mulﬁplicg bq 2 and writes 2x — 5 = —-‘fx) Look 59001,? What do yov
think? (Stvdent: “Where did you get the 29") What 50¢5 here? (Teacher writes 2x + 4x = 5).
Always change the Sign when yov move. (Teacher finishes the problem, bx = 5, x = 5/6).

On a calcvlator this would be .83 (no calcvlator is vsed).

10:30

That is how your homework. shovld have looked.
(Teacher puts another problem on the overhead):
B _4-5

5

What operations do yov use to Solve thi¢ problem? Addition, multiplication, and divigion. Do yov agree
with this? What do you do to 591" vid of the denominator? MvH‘iPh] bq 3. What doe¢ that 5_’[\/5 vs?
(Teacher writes 5 problems on the overhead.) These are the types of problems that | will 5i\/o Yov

na dab] or two on a @:ia

10:35

1. 6x+ 1 =15 —x

2.2x+3=5%—-9

3.0+ 36=1—4%4x—-5)

4.3(2xkr 4) =5x+ 12 +x

5.32x=5)=6bx+ T

(Students worked these problems on their own; teacher ¢at at hig desk and carried on cagval
conversations—not related to a;;ig,nmani’-wﬁh variovs students.)
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE (continued)

10:42

Let’s walk ‘H’IVOVg"\ these. Use §ome‘l‘hin5_ besides a Peno”. Do them in yowr head.

1. 60+ 1 =15 —
(Teacher worked through it; no questions from students)

2.2x+3=5—9

Did yov 59‘!’ 4 for the angwer? Is the variable on the righ‘l’—hanal side? You could have x = 4
instead of 4 = x.

3.0+ 36=1—4x-5)
(Teacher doesn’t cay the angwer but calls on three students). | like —3 better. (@leorgg 50% it

wrong, but then explained how he “messed vp” on the third line.) If | throw one at Yov, can yov
handle it?

4.3(2kr 4) =5+ 12 +x
Tell me the angwer. That vses the id&vrﬁh] Proparfq_? (Stvdent: “How do you know?")

5.32x=5)=6bx+ T

There i no olvtion to thig one. (No @Iegﬁong)

Any questions? Are we gpoal_? (Called on @leorgp, Dick, Sve, Lee, and Eric while angwaring_‘l’he
above problems.)

10:50

Turn to Section 4.3 in yovr text. This deals with absolvte valve. Absolvte valve is the distance from

zevo. The + or — tells the direction.

Y+ 2 =95
Onlq one valve makes it trve.
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FIGURE6.2 | CLASSROOM OBSERVATION INSTRUMENT AND SCRIPT—SAMPLE (continued)

[xl*2=5

What two angwers make it riglrﬂ'? (Called on Grant.) The operation i done the came way.
[xl + 3 = =6 There is no olvtion. The absolvte valve can never be neg,:)ﬁ\/e. (Student: “Whye™)
The absolvte valve can’t be neg_a‘l‘i\/&.

—2 xl =—=12
We can ¢ee that absolvte valve of x = 6. Ixl = 6.

I+ 21 =95
Break. it into two trve ctatements: x + 2 = S and x + 2 = —5

Then x = 3 or x = —7F.

Now yov do [2x — 3[ = 1. Rewrite it (he helps). 2x — 3 = 1 and 2x =3 = —1.
212y + 51 =14

[2x + 5 =F

2k+5=F 2x+5=—F Do you agree with thig?

=1 x=-6 Did you 5g+ 1¢ Are these corvect?

What i the answer to [—4x| = 127

4x=12 or 4y =—12

x=-3 x=3 Ar&vvegpod’rogg_?

You will have & or 10 homework problems to do on absolvte valve.

Your homework: p. 61. Do 6 problems like the quiz, 19—24, and p. 63: 1, 11, 14, 15, 16, 23,
29, 30, 31. Tomorvow we will have a 10-problem quiz.

11:15
Let’s knock off ear!q and fill ovt thig ztueg’rionnairo for 5yialanoo rogaraling_ career alal1§.
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The physical environment also gives the first indication of the level of support
for the mathematics program and its place in the overall school curriculum. A short-
age of mathematics manipulatives, calculators, and adequate numbers of computers
for student use can quickly indicate that the mathematics program may not be
among the administration’s high priorities. Still, a wealth of materials does not nec-
essarily signal strong administrative support for mathematics. Many schools have
found themselves with state or federal funds to purchase materials but without the
local support to train the teachers in how to use these materials effectively or to
purchase appropriate mathematics software for student use.

Even with the advent of No Child Left Behind and its emphasis on mathemat-
ics, many schools continue to provide inadequate support for mathematics instruc-
tion. Kentucky’s Commissioner of Education recently noted that “elementary reading
programs are good examples of how grant money (through Reading First and other
literary achievements) are paying big dividends in increased literacy skills. We have
not provided the same funding for mathematics” (Wilhoit, 2004, p. 3).

Lesson Effectiveness

While the first section of the observation tool helps a reviewer to assess the physical
layout and contents of the mathematics classroom, Section 2 helps the reviewer col-

lect data about the effectiveness of the lesson by examining five components:

®  The lesson’s use of resources

®  The lesson’s content focus

®  The lesson’s place in the overall instructional sequence
®  How the students are grouped for instruction

®  Teacher and student behaviors during the lesson

Each of these areas has several factors to mark as observed or not, but including or
not including these components in the lesson is not a measure of high-quality teach-
ing in and of itself. For example, depending on the age level of the students and their
knowledge, a teacher may do everything listed under “Place in Instructional
Sequence”: introduce a new concept, develop conceptual understanding, apply the
concept to a new situation, review the concept, and assess student understanding.
More commonly, however, a lesson may include only two or three of these elements
and still be a very effective lesson.

In MPIR reviews I have conducted, one element in this category that I have
rarely observed is “Assessing student understanding.” It is surprising, in view of the
amount of research on the need for formative assessment and the value of such
assessment for learning, that many teachers fail to routinely check for student under-
standing. As Black & William (1998) note, “innovations that include strengthening
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the practice of formative assessment produce significant and often substantial learn-
ing gains” (p. 140). Time management research has shown that if teachers stop and
check for understanding, they will ultimately spend less time going back to reteach.
But still, many teachers feel that they must be teaching continuously—without
checking for understanding—and they then report that their students do not do as
well as they had hoped on the chapter or unit tests.

Observations of teacher and student behaviors gather particularly important
data and can be used alone quite effectively for peer observations. Each of the factors
listed under “Teacher and Student Behaviors Observed” has been shown in research
to be highly effective in increasing student achievement in mathematics (see Grouws
& Cebulla, 2000; Marzano, Pickering & Pollock, 2001; Zemelman, Daniels, & Hyde,
1998). As the reviewer checks those behaviors that are occurring, he or she should
also be scripting the lesson to use in follow-up sessions (for peer observations) or to
summarize within the report (as one component of a complete review).

In my experience, “Inclusion of Open-Response Questions” and “Instructional
Design” are, unfortunately, rarely observed. In many schools, an apparent conse-
quence of No Child Left Behind mandates has been an increased use of low-level
cognitive questions that require only one-step solutions. The use of open-response
questions and questions at higher cognitive levels (analysis, synthesis, and evalua-
tion) is becoming less and less common, even in states that include open-response
questions as a part of their state assessment.

The first factor of Instructional Design addresses establishing the instructional
focus. Ever since the publications of Madeline Hunter (1982), educators have known
the value of what Hunter called an “anticipatory set.” Educators now commonly use
either the expression “establishing instructional focus” or “incorporating essential
questions.” Yet many teachers rely entirely on stated textbook objectives, often with-
out even making explicit reference to these objectives. They may teach the lesson
exactly as presented in the textbook, with little or no preparation for the students on
why they are studying the lesson.

The second factor addresses making relevant connections to prior learning.
Despite the calls within the NCTM standards to make connections within mathemat-
ics learning clear to students, many teachers apparently continue to depend only on
what is contained in text materials. There is seemingly even less effort to make con-
nections to other subject areas through collaborative planning or unit development.

The final factor of Instructional Design is the inclusion of closure, something
that I have rarely observed during MPIRs. Typically, a teacher either teaches right up
to the class change or gives an assignment—which the students immediately begin
working on—without ever checking for student understanding of the lesson. Very

often I recommend in review reports that faculty consider adopting the Understanding
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by Design approach advocated by Grant Wiggins and Jay McTighe (1998). Training
in Understanding by Design can aid teachers in the development of their lessons and
their units of study.

Questioning Strategies

The “Questioning Strategies” section of the instrument lends itself to separate appli-
cation by peer groups of teachers or administrators as a focus for self-assessment and
improvement.

The first factor considered is the use of “wait time.” Although research has
long touted wait time as an important part of questioning, I've found few teachers
who use it. The instrument prompts the observer to look for both types of wait times:
Wait Time [ and Wait Time II.

Wait Time [ is a pause of 3 to 10 seconds (depending on the age level and
maturity of the students) after a question has been asked and before a teacher calls
on a student to respond. A special subclass of Wait Time I is Wait Time Extended,
which provides an opportunity for students to discuss potential answers with partners
before responding.

During Wait Time II, a teacher pauses 3 to 10 seconds to provide all students
an opportunity to digest the provided solution and determine the correctness of the
answer or other alternatives before the teacher acknowledges whether the provided
solution was correct. In some ways, mathematics is unique in that there are almost
always different ways to arrive at a correct solution. Wait Time II provides students
an opportunity to explore some of these alternatives routes.

Another factor covered under Questioning Strategies is use of praise. The
NCTM publication A Research Companion to Principles and Standards for School
Mathematics provides this example of specific praise:

Her teacher then publicly validates Riba’s work, underlining early in the year a
standard for explanation and justification that is more than simple restating of
the assertion:

“Do you see the difference in Riba’s second explanation? Did you see how she
really showed us how it equals ten? The first time you just read it. And the second
time you explained it. That was really nice.” (Kirkpatrick, Martin, & Schifter,
2003, p. 32)

Teachers generally know the value of specific praise, but general praise has
been observed much more frequently. Surprisingly, about 20 percent of the observa-
tions have found no praise at all. The teacher merely acknowledges a response and

then moves on to the next question or continues with the lesson.
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This section of the Classroom Observation Instrument prompts the reviewer to
note whether the teacher’s questioning checks for student understanding, but the
observer should also comment on the pattern that the teacher uses to ask questions.
In Question 10 of the student interview (see Figure B.9 in Appendix B, p. 193),
students are asked to indicate the pattern their teacher most often uses while asking

questions:

®  Teacher only calls on students whose hands are raised.

®  Some students (generally the same ones) call out the answers each time.

®  Teacher calls on students in a predictable pattern, such as by going down
the rows.

®  Teachers calls on students randomly.

The review also should indicate which of these questioning patterns is used during
the observed lesson in order to triangulate with the student data and multiple

teacher observations.

Classroom Climate

Classroom climate is an important ingredient of student learning, encompassing stu-
dent involvement and classroom management. Generally, teachers are professionals
and do very well in this area. However, there have been instances, even with the
observer present, of the teacher creating a very negative atmosphere. During one
elementary school mathematics class observation, the teacher continuously intimi-
dated the students. The students were berated for every response—even responses
that were correct. The teacher let it be known that he was the expert on mathemat-
ics and the students had a lot to learn before they could ever match his understand-
ing. Needless to say, the achievement results for students of this teacher—a class-
room veteran of more than 20 years—were less than stellar. The students met his

expectations.

Development of Higher-Order Thinking Skills

The final section addresses the degree of implementation of Bloom’s taxonomy as
applied to mathematics instruction. Most teachers who provide high-quality instruc-
tion also tend to address the higher end of the taxonomy. Low-quality instruction, on
the other hand, tends to focus on lower-level, basic process skills (computation is
also considered lower level if there is an absence of any other higher-level skills).
Again, it is important for the observer to script examples of these as they are used in

the instruction so that adequate feedback can be provided in the summary report.
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Rubric Scoring

All of the sections of the observation form are graded with the Classroom Observa-
tion Instrument Scoring Rubric (Figure B.13 in Appendix B; see p. 205). This rubric
provides descriptions of observations that would rate a score of 1, the lowest rating;
3, the middle rating; and 5, the highest rating. In my experience, it is rare that a par-
ticular observation will exactly match a rubric description score. Reviewers need to
provide the rating that best approximates the score. Scores are not “averaged” but are
based on which rubric statement best meets the observed lesson. Scores of 2 and 4
should be given for observations that fall between the provided rubric descriptions.
For example, a reviewer setting out to rate Section 5 might note that that the lesson
included many of the lower-level, basic process skills listed under element A but
decide that the focus of the lesson was higher-level skills, under element B. The
reviewer would give an overall rating between 3 and 5, with the final determination
made on the strength of the lesson, evidence of learner attitudes (element C), and
how much emphasis was included on evaluating logical consistency and other things.

After determining a rating for each section, the reviewer consults criteria in
Section 6 of the rubric and decides on an overall rating.

[t’s important to remember that the classroom observation instruments com-
pleted for individual teachers are not included in the MPIR report that is submitted
to the school. The report provides only summary data of all classroom observations.
Figure 6.3 shows an excerpt of a completed Observation Summary Report. For the
complete report form, see Figure B.14. Instructions for completing the Observation

Summary Report are provided in Chapter 8.

Having discussed the questionnaires, the interviews, and the classroom obser-
vations, we will now look at the other data that are collected and analyzed to provide

a fullest possible picture of a school’s mathematics program.
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FIGURE6.3 | CLASSROOM OBSERVATION SUMMARY—SAMPLE

1. Classroom Observation Rating Summary
NUMBER OF CLASSES OBSERVED: 8

#Cl #Cl #Cl # Classes # Classes Average
Category Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 Rating
1. Phy§|0a| Setting/Classroom 0 1 4 3 0 33
Environment
2. Lesson Effectiveness 0 1 3 3 1 3.5
3. Questioning Strategies 1 2 2 3 0 2.9
4. Classroom Climate 0 1 2 4 1 3.6
5. Development of Higher-
Order Thinking Skills 2 2 8 ! 0 2.4
# Observations/Average Rating .06 1.4 2.8 2.8 4 3.1
Overall
Average
2. Overall Classroom Observation Rating Summary
NUMBER OF CLASSES OBSERVED: 8
Average
# Classes # Classes # Classes # Classes # Classes Rating of all
Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 Observations
0 0 4 3 1 3.6

For information on the overall rating, see the Classroom Observation Instrument Scoring Rubric, Section 6.

3. Summary of Observations of Specific Strategies/Activities (Extract)
NUMBER OF CLASSES OBSERVED: 8

# Classes % of All Classes
Observations Where Observed Observed
. Classroom was of adequate size, with appropriate furniture to conduct
- o 6 75%
mathematical investigations.
. Classroom displayed student work. 1 12.5%
. Classroom mathematics resources were adequate, were used appropri- 5 62 5%
ately, and contributed to the quality of the mathematics instruction. 270

Comments:

*All the classrooms had adequate mathematics resources, but not all used the available resources appropriately
and effectively.
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A FINAL SOURCE OF DATA FOR THE MPIR 1S A COLLECTION OF PRINTED
materials that the school supplies to the review team. The notification letter to the
principal (see Figure 2.3) includes the request that that these materials be collected
and ready for the team to take with them on the day of the site visit. For the school
under review, collecting the materials can be a learning process in itself. As they
gather the items, school administration and faculty members often gain new under-
standing of the elements needed to have an effective, well-supported, high-quality
mathematics program.

The additional data sources examined for the MPIR always include the following:

®  Mathematics curriculum guide(s).

®  Samples of lesson plans and assessments from each mathematics teacher
(in a separate folder for each teacher).

®  Mathematics assessment data (national, state, and local if available),
including trend data and disaggregated data.

® Parent information and communications regarding the mathematics pro-
gram (e.g., newsletters, a list of grade-level expectations).

®  Memos or e-mail messages regarding instructions sent by the principal to
the teachers.

® [nformation related to professional staff development for improving mathe-
matics instruction (number and type of sessions that have been presented and teach-
ers who have attended).

®  The school report card issued by the state department of education.

®  The school improvement plan (particularly pages that relate to the mathe-
matics program).

® A copy of the school floor plan identifying teacher workstations, library
location, computer lab locations, and so forth.

® A listing of computer software available for instructional use in mathematics

classrooms indicating whether the software is stand-alone or on the school network.

81




82

THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW

®  An inventory of the school’s math-related books, periodicals, and videos
that are available to teachers or students.
®  Any other materials that would help outside personnel understand the

mathematics instructional program within the school, especially the mathematics

department budget and the URL of the school Web site.

Let’s examine the importance of each item to the review, along with examples of

what each has told review teams about particular schools.

The Mathematics Curriculum Guide

Mathematics curriculum guides are needed to help reviewers evaluate the curriculum
standard. As pointed out during the standard’s discussion in Chapter 3, good curricu-
lum documents should be teacher friendly and should include more than a scope and
sequence built around objectives. A curriculum that can be used by classroom teach-

ers, substitute teachers, and administrators should also do the following:

®  Align the school’s objectives with state and national objectives and standards.

®  Align the school’s objectives to the adopted program (textbook, kit, etc.).

® [ndicate the mastery level expected. For example, some objectives may be
introduced at one grade level or within one course, but mastery may not be expected
until a subsequent grade level or course. Similarly, some objectives may have been
mastered earlier, but are reinforced within a particular grade or course through fur-
ther applications.

® Estimate instructional time to be given to each of the objectives.

" Give the anticipatory set or essential questions to be used with each objective.

®  Provide activities to be used within the lessons to teach the objectives,
including closure activities.

" Specify resources such as Web quests, supplemental materials, or
manipulatives that will be used within lessons to teach the objectives.

®  Determine assessments—both formal and informal checks for
understanding—that will be used to evaluate student success in accomplishing

the objectives.

The first MPIRs completed throughout the six-state ARSI region found that
most of the schools under review lacked a school or district mathematics curriculum.
These schools were using a state framework, or an adopted textbook series’ scope and
sequence, or a combination of these and other sources. Reviewers at one elementary
school discovered that the teachers were not using a mathematics curriculum—they
were using three of them. Some teachers used the state curriculum guidelines and

nothing else to support the content they were teaching. Some teachers used a copy
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of a mathematics curriculum from another district in the state without determining
beforehand if it met their school’s goals or had been modified in any way. Most
teachers used a curriculum that had been developed based upon the input of a dis-
trict committee. Some teachers attempted to refer to each of these three documents
as they developed their lesson plans, even though there was little correlation among
them. The lack of a consistently developed and used curriculum led to a lack of con-
sistent instruction in important mathematics concepts, and student achievement

results were less than noteworthy.

Lesson Plans and Assessments

Because review teams cannot observe all classes (and sometimes, especially in ele-
mentary school, they can’t even observe all teachers), copies of lesson plans provide
another means for team members to collect data about instruction. As the review

team goes through the plans, they should ask these questions:

®  Did the teacher include class openers that provided either the objective for
the lesson, an essential question, or some type of “hook” to motivate the students to
want to learn the lesson content!?

®  Did the teacher script several key questions to be asked during the lesson to
check for student understanding?

®  Did the teacher make connections to previous learning as well as to upcom-
ing lessons, including connections to other subject areas?

®  How was the teacher proposing to teach the lesson—through cooperative
learning, lecture, computer simulation, or some other approach?

" Was closure built into the lesson?

®  Were the formal assessments (quizzes, chapter tests, etc.) proposed exclu-
sively paper-and-pencil?

®  Did the formal assessments measure only computational proficiency?

®  What role did higher-order thinking as reflected in problem solving have in
the assessment? For example, did the assessment include open-response questions or
constructed-response questions?

" Were the assessments related to the ways in which the skills or concepts
were taught? In other words, did there seem to be an alignment between the lesson

plan and the assessment?

Review teams should also examine lesson plans and teacher assessments for
information about the curriculum. Teams often find that lesson plans are heavily
dependent upon adopted textbooks and that assessments are usually the tests pro-
vided by the textbook publishers. Teachers use the textbooks as prescribed but often

without seeing “the big picture”: where the students are going with the content.
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Lesson plans and assessments revealed some of these issues at Foster Elemen-
tary School. Chiefly, lesson plans were being presented as a series of isolated facts
without the connections that are called for in the NCTM standards—the kind of
connections necessary to help students achieve proficiency with state standards on
the accountability tests. There was no curriculum that provided links between the

various topics that were being introduced in the daily lessons.

State and National Mathematics Assessment Data

Examining the trend data is the most critical element of interpreting assessment
results. A single year’s data is important in that it can show that a school is capable
of producing outstanding results. However, the trend data may paint a different pic-
ture. Often, multiple annual data reports can reveal whether or not there is a contin-
uous pattern of improvement in mathematics achievement.

In the United States, No Child Left Behind is making this pattern a critical
measure for students. Now school test data must show “adequate yearly progress” not
only for the school overall, but also for disaggregated groups (gender, special educa-
tion, non-English-speaking, etc.). This is a change from the traditional way of deter-
mining success, when a school average that was improving was all that was necessary.
“Our students are above the 50th percentile” was a popular statement, even if it
meant that perhaps at least a quarter of the school’s population was below the 30th
percentile.

When review teams analyze assessment data, they are often able to detect
trends that school faculties have missed. For example, testing companies can present
gender data in ways that can obscure the reality that may exist in a school’s mathe-
matics program. Further analysis by an MPIR review team, particularly when the
data is presented graphically, can be a dramatic eye-opener to a school staff. Let’s see
how a review team analyzed test data from Foster Elementary School to learn about
gender differences in achievement.

Foster had 200 students in the 5th grade (the state-tested grade). The gender
makeup was 106 males and 94 females. The 2003 test report issued by the testing
company seemed to indicate that there were no major gender differences: 20 percent
of the females and 20 percent of the males received a “novice” score. In addition,

50 percent of the females and 57 percent of the males scored “proficient” or
“distinguished.”

The MPIR review team’s analysis of the novice scores is shown in Figure 7.1.
The team calculated that 20 percent of 94 females equaled 19 students, and 20 per-
cent of 106 males equaled 21 students. Thus, a total of 40 students (19 + 21) scored
at the novice level. Nineteen of these 40 students (47.5 percent) were female and 21
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FIGURE7.1 | GENDER DIFFERENCES IN MATHEMATICS SCORES

Foster Elementary School: State Assessment in Mathematics 2003

Descriptors

% Female

% Male

Students in Grade 5

47

53

Scoring “Novice”

475

52.5

Scoring “Proficient” or “Distinguished”

38.8

61.2

70

60
53

- Female |:| Male

525

50

475

40

30

Percentage in Category

20 +~

38.8

Grade 5 "Novice"”

61.2

"Proficient”
"Distinguished”

of the 40 (52.5 percent) were male. This 5 percent difference between girls and boys

didn’t show up in the initial data.

The analysis of Foster’s proficient and distinguished scores did show a signifi-

cant difference that was not seen in the original report. Thirty-eight of 94 females

(40 percent) scored proficient or distinguished, and 60 of 106 males (57 percent),

scored proficient or distinguished. Thus, a total of 98 students scored in the two top

achievement levels. Females made up 38.8 percent (38 of 98), and males made up

61.2 percent (60 of 98), revealing a considerable gender difference that favored

males. Examination of the released test data from previous years indicated that this

gender pattern among students scoring proficient or distinguished had been in



86

THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW

existence for a number of years. However, the Foster faculty had never noticed the

discrepancy.

Communications Between School and Home

Reviews have consistently found that most schools that have high parental and
community involvement have higher than average achievement results. Unfortu-
nately, it seems that the most neglected aspect of the school community is the com-
munication between the school and home. During MPIR interviews, principals often
report that their parent organization is very small and, outside of fund-raising activi-
ties, is minimally involved with school functions. This has been especially true for
middle schools and high schools. Principals also typically report that attendance at
parent—teacher meetings is sparse unless students are performing. Yet school staffs
could encourage parent participation and involvement simply through better
communication.

Abbott Elementary School is a case in point. Although Abbott had a high per-
centage of students who received free or reduced-price lunch, its staff had made
numerous efforts to involve parents in school activities. The principal regularly sent
“principal newsletters” home to parents, informing them of upcoming events, report-
ing test results, and making suggestions about how parents could be involved in their
children’s education. She also maintained a parent link on the school Web site that
provided information about the school program. The parent page also linked to
Abbott’s school improvement plan. The parent—teacher organization was active in
fund raising, but it also sent regular newsletters and e-mails to parents informing
them of upcoming school events, units of study, and school needs.

Parents of Abbott students had responded by becoming members of most
school committees (curriculum, professional development, safety, etc.) and by
regularly volunteering in classrooms, where they assisted with reading groups,
basic fact drills, and other areas of student learning. Parents also attended school
functions, many of which were held off campus at businesses and churches within
the community. (Abbott’s staff had noticed that some parents were reluctant to
attend school functions at the school.) Communicating with parents had led to
parent involvement and to students knowing that their parents cared about their

learning. Achievement results at Abbott testified to the success of this joint effort.

Internal Communication Between Principal and Faculty

Memos (or copies of e-mails) from principals to teachers on the topic of instruction

in general and mathematics instruction in particular can be a valuable source of
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information about school leadership. These communications can answer many of the

review team’s questions:

®  What expectations does the principal have for the faculty?

®  Does the principal act independently in setting these expectations or does
the principal work collaboratively with all faculty members or a committee of faculty
members to develop expectations?

" Does the principal provide encouragement, suggestions, Web sites to visit,
and so forth?

®  Does the principal show an interest in the mathematics program? For exam-
ple, do all of the e-mails relate to reading or another content area, or is each subject
area given equal treatment?

®  Does the principal inform the faculty of professional development opportu-
nities in mathematics?

" What process does the principal communicate to the faculty about how for-
mal observations and informal, walk-through observations will be conducted?

® Do the messages seem to indicate that the principal is a more of a colleague

in the learning process or more of a plant manager?

The review team at Abbott found that the e-mail messages provided by the
principal were a helpful indicator. This principal sent e-mail messages to each staff
member weekly. The e-mails were both informative and supportive. She regularly
commended those grade levels that were involving students in activities that sup-
ported the school curriculum and also made it obvious that the activities were not

just “activity-mania,” but had a clearly defined purpose.

Professional Development

Just as it is important to determine how the principal has communicated professional
development opportunities to staff, it is also important to gather data about the pro-
fessional development that has been provided. Teams should look through the

school’s information with the following questions in mind:

®  Has the school or district provided professional development based on a
needs analysis or on the school or district improvement plan?

®  Have teachers been trained on the adopted materials for teaching mathe-
matics beyond a cursory overview of the textbook resources from the publisher’s
salesperson?

®  Has mathematics professional development, if provided at all, been grade-
level or subject specific (such as training for algebra teachers or training in the use of

manipulatives for primary grade teachers)?
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®  Did the school or district set aside professional development days for all
teachers to be involved in the alignment of its curriculum?

®  Were professional development time and resources used to analyze state or
national test results?

®  Was the principal involved in mathematics professional development
activities—either with the teachers, with other administrators, or individually?

®  What format has the mathematics professional development taken? For
example, has it been a large, one-shot event in which all teachers in the school or
the district attended a presentation? Has it been a study group? Has it involved les-
son analysis in which peers observed each other and provided critical analysis? Has it
included provision for teachers to attend graduate classes for professional develop-
ment credit?

Despite current literature that indicates the importance of teacher involve-
ment in choosing the areas of professional development (see Figure 7.2), many

schools continue to base their offerings on a “one size fits all” mentality, with little,

FIGURE7.2 | EFFECTIVE PROFESSIONAL DEVELOPMENT

The National Partnership for Excellence and Accountability in Teaching (1999) has identified nine general princi-
ples for effective professional development:

1. The content of professional development focuses on what students are to learn and how to address the dif-
ferent problems students may have in learning the material.

2. Professional development should be based on analyses of the differences between (a) actual student per-
formance and (b) goals and standards for student learning.

3. Professional development should involve teachers in the identification of what they need to learn and in the
development of the learning experiences in which they will be involved.

4. Professional development should be primarily school based and built into the day-to-day work of teaching.
5. Most professional development should be organized around collaborative problem solving.

6. Professional development should be continuous and on-going, involving follow-up and support for further
learning, including support from sources external to the school that can provide necessary resources and
new perspectives.

7. Professional development should incorporate evaluation of multiple sources of information on (a) outcomes
for students and (b) the instruction and other processes that are involved in implementing the lessons
learned through professional development.

8. Professional development should provide opportunities to gain an understanding of the theory underlying
the knowledge and skills being learned.

9. Professional development should be connected to a comprehensive change process focused on improving
student learning.

Source: National Partnership for Excellence and Accountability in Teaching (1999, p. 3).
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if any, input from classroom teachers. The MPIR process generates data that can turn
schools in the direction of meeting their staff’s actual development needs. There is
no reason for mathematics teachers to be left behind in planning and conducting
their own professional development.

Reviewers of the program at Foster Elementary School hoped their recommen-
dations would help teachers become part of the process of choosing professional
development offerings. The review team found that Foster’s teachers had had no
input into the determination of the professional development required of them. The
central office instructional supervisor and assessment coordinator had examined the
previous year’s state assessment results and had made a determination that upcoming
professional development would focus on reading strategies. The central office pur-
chased a reading package from a software vendor, and the first two days of teacher
inservice training were devoted to the vendor instructing them on the use of this
software. The remaining inservice training days for the school year continued the
focus on reading strategies. This had been a consistent pattern with the district—
that is, the professional development programs each year were determined by a cen-
tral office staff that identified which content strand had the lowest test scores the
previous year. This meant there had been no consistency in the professional dev-
elopment offerings and little or no effort at making the professional development

classroom-based with teacher input.

School Report Cards

Most state departments of education now publish annual “school report cards” for
each of their public schools. Typically, these reports are sent to parents and commu-
nities and provide information about achievement scores, at least in mathematics
and reading. They also often include other data that can be useful in the MPIR
process, such as the percentage of students on free or reduced-price lunch, atten-
dance and retention percentages, number of teachers teaching out-of-field, and
extracurricular programs offered by the school. If seen before or early in the day of
the site visit, the report card can lead review team members to ask relevant follow-up
questions during principal, teacher, and parent interviews. Reviewers at Foster used
the report card in this way.

Foster’s report card indicated that 38 percent of the students were on free or
reduced-price lunch. The average scores on the previous year’s standardized test were
in the 47th percentile for reading and the 48th percentile for mathematics; both of
these marks fell below district and state averages. The report card also noted that all
of Foster’s teachers were certified to teach in their assigned grades, and that the
school provided several extracurricular programs including an after-school Title I

reading program, an academic team that competed against other elementary schools
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in the region, and a gifted and talented pull-out program. This information led the

review team to ask the following questions:

®  What are the teachers doing to assist with the needs of low-income students
who may not have access to resources (calculators, newspapers, Internet, etc.) that
other students have available within their homes?

®  Does the gifted and talented program include a mathematics component?

®  Are parents concerned that their children are performing below the level of
other students in the district and state? If so, what services has the school provided to
parents? For example, has the school established a Family Math program or a similar
outreach effort to involve parents in understanding their child’s mathematics

curriculum?

School Improvement Plan

All states now require that schools (and usually districts) develop and implement
school improvement plans. The names of these plans vary from state to state, and

M«

may be known instead as “consolidated improvement plans,” “unified improvement
plans,” or “continuous improvement plans.” Although the names may be different,
these plans all serve a similar function: to help schools develop goals for their
improvement and to hold schools accountable for the accomplishment of these goals.
That sounds reasonable and indeed it is, if the emphasis remains on substantial and
sustained improvement.

Unfortunately, school improvement plans are often patterned on state models,
and these tend to emphasize improving test scores, because state departments of edu-
cation and central office administrators are most in tune with the accountability leg-
islation. This focus can lead schools to adopt methods that bring about superficial
change but not sustained improvement. For example, MPIRs have found that schools
that can demonstrate dramatic improvement in scores have usually accomplished
this feat through short-term measures, such as teaching test-taking strategies. With-
out systemic change, it’s rare that a school is able to show continued improvement or
even maintain improvement gained.

MPIRs have found that those schools that have identified instructional goals
and have made changes to their instructional strategies through systemic efforts—
such as appropriate professional development, administrative support (e.g., released
time for peer evaluations), the development of aligned curricula that include refer-
ences to appropriate strategies and resources—do experience continuous improve-
ment in student achievement. Let’s look at the school improvement plan of Abbott

Elementary School, which experienced this kind of sustained success.
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Abbott’s improvement plan had a clearly stated instructional goal. Further-
more, the plan included strategies for the goal’s implementation as well as bench-
marks for measuring success. Among the strategies that the faculty had written into
their plan was that all teachers would receive training in effective instructional
strategies (Marzano, Pickering, & Pollock, 2001) and classroom management
(Marzano, 2003). All teachers agreed to articulate and enforce common classroom
rules and procedures for reward and punishment based on the research analysis pre-
sented by Marzano, and teachers of each grade level selected an instructional strategy
from the training to be developed and used throughout the year. For example, 4th
grade teachers selected “questions, cues, and advance organizers” and helped students

to recognize and use this strategy in all content areas.

School Floor Plan

Providing the review team with copies of the school floor plan serves several pur-
poses. First, the plan helps to orient team members as they travel through the school
during the site visit, observing and interviewing teachers, students, and parents. The
floor plan also helps team members to locate support areas, such as the school library
and media center. Stopping by these areas may give teams more than a chance to see
what resources are available.

For example, a review team member at Cartwright Middle School gleaned
valuable information about receptive learning environments by observing an activity
in the library. One of the mathematics teachers had chosen to conduct an investiga-
tion in the library because it had a much larger space. The investigation was for stu-
dents to design and fly paper airplanes to develop a hypothesis about their properties.
However, when a student launched the first airplane, the librarian came running
from her office area, screaming at the student that the library was no place for such
activities. Although the teacher perhaps should have prepared the librarian for what
to expect during the lesson, the reaction provided a quick insight into the librarian’s
viewpoint on library usage. To her, the library was a place for quiet reading and study,
not a place for active learning. If this was a common viewpoint within the school,
then mathematics teachers might be hesitant to involve students in “noisy” activities

that would disturb other classes.

Mathematics Software Listing

An inventory of software available to support mathematics instruction can provide
insight into the capabilities of the school’s hardware and the overall role that tech-

nology plays in instruction. Based on inferences made from the inventory, the review
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team can explore these issues further during classroom observations and interviews of
students, parents, and teachers and during a visit to the school’s computer labs.
Reviewers should keep the following questions in mind while evaluating lab use and

the list of software:

®  Must the computer lab be scheduled? If so, how far in advance? Can a
teacher be “bumped” by another teacher or administrator?

® How often do teachers use the computer lab for mathematics instruction?

®  What types of software (simulation, computer-assisted instruction, etc.) are
available?

®  Does the software involve problem solving, concept development, applica-
tions, or computational drill?

®  [s the mathematics software stand-alone, so that it must be loaded on each

computer each time the lab is used, or is it on the school network?

Despite the evidence of the benefits that result from using computers (Sutton
& Krueger, 2002), MPIRs have shown that many schools hinder computer use for
mathematics instruction. If labs are available, scheduling may be difficult, because
other content areas are given priority. For example, in Kentucky, writing portfolios
are a component of state assessments, and schools typically reserve large blocks of
computer lab time for their portfolio development and revision. Funding to maintain
computers may be an additional issue. Oftentimes, using the latest software requires
equipment upgrades; schools may either be reluctant to invest their funds in technol-

ogy (when achievement is their top priority) or lack funds altogether.

Bibliography of Mathematics Media Resources

Many times the bibliography of mathematics books, periodicals, and videos prepared
for the review team is the first such compilation that a school has made. In these
instances, the bibliography can make teachers aware of resources that have been
available to them and their students. Even when resource lists have been routinely
provided to teachers before the review of the school, the lists usually are not anno-
tated as to possible use. For example, elementary school teachers may have a listing
of trade books, but the books aren’t correlated to counting, to measurement, to two-
dimensional geometry, and so forth.

Reviewers do find that many schools lack sufficient professional materials
(books and periodicals) to support mathematics instruction or lack sufficient guid-
ance about which resources might be appropriate for specific purposes (personal pro-
fessional development, applications of right triangle trigonometry that could be used
in lessons, etc.). In some schools, the mathematics faculty is perceived as not using

and so not needing library resources. This was the case at Collingwood High School.
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The librarian at Collingwood provided the team with a comprehensive bibliog-
raphy of all of the mathematics-related books (fiction and nonfiction), periodicals
(Mathematics Teacher, The Physics Teacher), and stand-alone mathematics software
that could be checked out by teachers or students. She indicated that she had a fairly
sizable budget to purchase additions to the library’s inventory each year and sent out
annual requests to teachers for suggestions for purchase. She noted, however, that
none of the mathematics teachers ever provided any suggestions, and because they
also did not seem to make assignments that required the use of mathematics history
or other books in the discipline, it had been several years since she had made any

additional purchases.

Financial Support of the Mathematics Program

Data related to financial and material support of the program are gathered through
the principal questionnaire and teacher interviews, but a copy of the budget is indis-
pensable in giving the review team an accurate picture of financial support. The
budget may reveal that there is a lack of funding, or that despite adequate funds,
there is a resource issue. The review team analyzing the budget at Foster Elementary
School discovered funds were available for teachers, but their purchases of resources
had not been coordinated.

Foster had received an additional supplement of funds to support its mathemat-
ics program because the school’s mathematics scores showed a decline on the most
recent state test. The teachers had been given a free hand to order materials that
they felt they needed in their classrooms. As a consequence, a substantial number of
selected materials (such as unifix cubes, rulers, place value charts) were in the
school. However, some items had been overstocked, and other items that could have
been beneficial (such as more primary balances) had not been purchased. The faculty
had not examined the curriculum objectives to see which needed added support

through resources and which were being met adequately with existing resources.

The School Web Site

A school’s Web site (if it has one) can reveal much about the school’s communica-
tion with parents and the community. It is often the only avenue available for these
groups to evaluate the school’s programs and can be a window to the soul of the

school. Answers to many review questions can be found there:

®  What does the school faculty determine to be important?
®  Does the athletic program seem to be the featured component of the school?
®  What part do academics play in the school?

®  How effectively does the school communicate its mission?
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®  Can parents quickly determine what the objectives are for mathematics for
their child’s grade level?

® Do individual teachers or grade levels have links that communicate updated
information about classroom events or lessons?

With the overview of other resources complete, we have addressed all the data
that are collected by a review team for an MPIR. In the next chapter, we will move

on to examine how the data are assimilated for the report issued to the school.



The Final Report

THE WRITING OF THE FINAL REPORT IS AS IMPORTANT TO THE MATHEMATICS
Program Improvement Review process as the collection of data is. Compiling the
data, assigning scores, and presenting findings and recommendations in a sensitive
way require considerable effort and skill. An effective report must be well balanced.
It must honestly reflect the review findings about the school, but at the same time, it
must not be too discouraging. If the report does not address issues that teachers know
exist at the school, the review will lose credibility and not effect change. If the report
is too negative, it may be perceived as personally critical to the school principal (and
never see the light of day) or as too overwhelming to act upon. The acceptance or
rejection of the review team’s recommendations can depend on how well the report
is written.

In most cases, a report that is done well does not contain any findings that are
surprising to the principal or faculty. Many times a principal or instructional supervi-
sor has told me that a review report contained nothing new to them; however, they
were appreciative of the supporting evidence that they could then present to teachers
or district leaders to bring about change. For example, a principal may have felt the
school was not receiving the degree of financial support needed for the mathematics
program, and the report provided the documentation to take to the administration.

Collingwood High School used its review report in this way. The MPIR report
for this school confirmed that teachers were providing their students with the
highest-quality mathematics instruction that they could. Teachers had gone to a
local bank to obtain a financial grant to purchase graphing calculators. They had
attended professional development training in mathematics, even traveling 50 to 70
miles at the end of a school day to attend training that was not available in their
home district. Yet despite these and other efforts, the teachers and the principal felt
there had been no major improvements in mathematics achievement due to large
class sizes.

One of the recommendations of the review report was for the district to provide

funding for the employment of an additional mathematics teacher at Collingwood.

95
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The principal and the mathematics chair took a copy of the report to a meeting they
requested with the district superintendent. After reviewing the entire report, the
superintendent agreed to provide support for several of the recommendations,
including the employment of an additional mathematics teacher.

MPIR reports can also support changes already underway. During a review of
one school, teachers were observed presenting very effective lessons that were part of
an ongoing unit. However, interviews and questionnaires revealed that some teach-
ers were not convinced that the instruction methods were beneficial. The staff had
just begun a transition from traditional instruction, in which each lesson introduced
new skills or concepts, to an instruction model that allowed students to develop
many of the concepts for themselves. Teachers felt the new method took more time,
and they weren’t sure it would allow them to cover all of the content they were
required to cover. In this instance, the review team was able to support and encour-
age these teachers in their use of the new model and to validate the effort as one that

would bring about substantial improvement in learning.

Review Team Responsibilities

Review teams typically use one of two methods to write the report. Either one person
(usually the team leader) writes the report with input from the team, or the team
divides the writing. When multiple members write the report, each usually has
responsibility for several standards, and then the team leader compiles all of the
subsections and edits for a consistent format. In my experience, having one writer
usually results in the most successful reports. With this method, all team members
compile data, and the whole team meets to agree on ratings and recommendations,
but just one team member does the actual writing. This person submits a draft of

the report to the rest of team for approval and possible revision, and then makes

final changes.

Data Compilation

Preparing the report can be very time-intensive. Whereas completing all the inter-
views and observations during a site visit will often take just eight to nine hours, com-
piling all the data and writing the report can take days. The process goes more quickly
as team members become familiar with the review instruments and where to locate
the triangulated data. But initially, all of the accumulated data can be overwhelming.
Teams should start by compiling data from each teacher tool. Since the
teacher questionnaire is typically and ideally completed and collected before the
site visit, a team member may have had an opportunity to compile the data before

the visit. Figure 8.1 shows a summary of teacher questionnaire data for a school.
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FIGURE8.1 | SAMPLE SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES'

SCHOOL Cartwright Edementary School (Submitted by 21 of 22 mathematics teachers)

Your school leadership has requested that a team visit your school to conduct a Mathematics Program Improvement Review.
This review will use self-reported data from this questionnaire as well as interviews and observations on the day of the visit.
None of the collected data will be used to identify or single out any teacher. The report issued as a result of the visit will be
an analysis of the overall mathematics program. After completing this form, return it to your school secretary to be placed
anonymously in an envelope.

Compiler’s Use Professional Background and Affiliation

a. | have total years of classroom teaching experience.
O—4 yrs: 4, 510 yrs: 6; 11=20 yrs: 6; 21-30 yr: 5

b. | have a certification to teach mathematics in the following grade-span (circle one):

K-4 K-6 K-8 5-8 7-12 9-12

[6.5] c. | am a member of a state mathematics organization and/or NCTM.
Yes No

[6.5] d. I have attended a state, regional, or national mathematics conference

in the past three years.
Yes No

Instructional Approaches

How often do you use each of the following techniques to teach math in your classes?

Daily Weekly Monthly Rarely Never
[5.4] a. Students solving real-life problems. ... ... D D
[2.2¢] b. Libraryresearch ..................... D D
[2.2¢c] c. Mathematical writing (reflections) ... .. .. @
[2.1] d. Demonstrating/modeling .............. D D D
[2.2d] e. Students using manipulatives*. ... ... ... @ D D D
[2.2b] f. Students in groups orteams ........... D D
[2.2b] g. Groupprojects ...................... @
[1.4] h. Workbooks . ........................ D
[2.3] i. Calculator problem solving .. ........... D
[2.3] j. Computer drill and practice. . ...........
[2.4] k. Review of skills and procedures. ........ D D
[2.4] |, Individual projects. .............. .. ... @
[2.5] m. Math-related field trips . .. ............. D D @
[1.3] n. Computer problem solving. . ........... D @
[2.4] o. Lecture with student note taking .. ...... D @

*Note: Manipulatives are items like geoboards, counters, algebra tiles, base-10 blocks, and so on. Math tools are
single-purpose items like calculators, graph paper, rulers, compasses, and protractors.

'Data reflect actual questionnaire responses; some items were left blank by some respondents.
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FIGURE 8.1

Compiler's Use

[2.4]
[1.4]
[2.4]
[2.5]
[6.3]

[10.1]
[1.8]

[10.5]
[9.1b]
[8.2]

[1.3]
[1.6]
[2.1]

[2.2d]

[2.2b]
[2.2a]

[2.2¢€]
[3.1]
[3.3]
[3.1]
[5.4]
[9.3]

SAMPLE SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)

Daily Weekly Monthly Rarely Never
p. Whole-class discussion . .............. D
g. Student-led discussion . ............... @
r. Individualized assignments. . ........... @ D
s. Guestspeakers...................... D D D
t. Interdisciplinary lessons...............
Concerns

To what extent is each of the following a problem that limits students’ mathematics learning in your school?

Not a Slight Moderate
Problem Problem Problem P

7]

A

Availability of funds for mathematics materials and supplies. . ............

Availability of appropriate curriculum materials (texts,

calculators, software, etC.) . ... ... .
Availability of and access to computers and other technology. .. .......... @ @
Pressure to prepare students for state assessment . ................... @ @
Availability of inservice opportunities for math teachers ................. @
Training

Reflect on the inservice training you have received and evaluate how prepared you feel to perform
the following activities.

Major
roblem

5]

[So] [N [N [&]

NotWell  Somewhat Well Very Well

Prepared Prepared Prepared P

Develop lessons with a problem-solving focus ........................

NI
ANJAN

Use an approach that provides mathematical connections . ..............

Develop lessons that provide opportunities for students
to actively construct their own mathematical knowledge ................

N
N

Provide opportunities for students to use manipulatives
to verify mathematical reasoning . . ... .. ... . D

NIN

Use cooperative [earning groups . . . ..o oot i

Model multiple problem-solving strategies and have
students apply what they have learned .. ............................

Have students pose theirown problems . .......... ... ... ... ... ...

Teach classes containing students of heterogeneous abilities. ... .........

Teach classes containing students with different learning styles. .. ........

Connect math to real-life contextsand careers . .......................

NIRIRSIRINRIE o]
3] INJ (o] [on] o] [s] [s]

3]
4]
4]
Use appropriate techniques for students with special needs. .. ...........
2]
7]
4]

Use a variety of assessment strategies to measure students’ success . .. ..

repared

N ) D0

NORINRLIO




The Final Report

99

FIGURE 8.1

SAMPLE SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)

Compiler's Use

[3.1]
[2.2¢]

[6.1]
[2.1]
[3.1]
[2.2f]

[2.2d]
[1.8]
[3.1]
[2.3]
[7.2]
[2.1]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]

[6.4]

Preparation

Do you feel well prepared—either through professional development or coursework—to do the following?

NotWell ~ Somewhat Well Very Well
Prepared Prepared Prepared Prepared

[
N

Encourage participation of males in mathematics .. ....................

Listen/ask questions as students work in order to gauge

theirunderstanding. . .. ... ... .
Encourage students’ interest in mathematics ............. ... ... ... ... D @
Develop students’ conceptual understanding of mathematics. . ........... D
Encourage participation of minorities in mathematics . ..................

Take students’ prior understanding into account when planning
curriculum and instruction . ... ... ..

Manage a class of students engaged in hands-on/project-based work . . . . ..
Use the textbook as a resource rather than the primary instructional tool. . . .
Recognize and respond to student cultural diversity . ...................
Use calculators/computers for mathematics learning games .. ...........
Involve parents in the mathematics education of their children. .. .........

Lead a class of students using investigative strategies ... ...............

Use calculators/computers to demonstrate mathematics principles . . ... ...
Use calculators/computers to collect and analyze data .. ................
Use calculators/computers for simulations and applications ... ...........

Use the Internet in your mathematics teaching for general reference. . . .. ..

RS EENINI NI NENI NN
(o] [<a] [N [o] [ o] [N [N ] [N R[S R

]
7]
2]
7]
3]
Use calculators/computers for drill and practice. . . .....................
7]
3]
7]
8]
9]

Use the Internet in your mathematics teaching for data acquisition ........

Use the Internet in your mathematics teaching for collaborative

S
[

projects with classes/individuals in other schools .. ....................

In the past three years, how many hours of professional development have you had in mathematics
or mathematics education?

D None
6 hours or less
7-15 hours

16-35 hours
More than 35 hours

7]

MBS

L DO OMNNNOODHOH O
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FIGURE8.1 | SAMPLE SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)

Compiler's Use

[6.4] If you have had professional development related to your mathematics teaching in the past three years,
what was the format? (Check all that apply.)

R
Attendance at a workshop on mathematics teaching

Observation of other teachers teaching mathematics as part of your own
professional development (formal or informal)

Study group of teachers on mathematics teaching issues
A formal college/university course in the teaching of mathematics (math ed)
A formal college/university mathematics course

Service as a mentor and/or peer coach in mathematics teaching as part of a formal
arrangement that is recognized or supported by the school or district

Attendance at a national or state mathematics teacher association meeting

D Collaboration on mathematics teaching issues with a group of teachers at a distance
using telecommunications (distance learning)

Instruction

How much emphasis does your instruction place on each of the following elements?

Not Much Some Moderate  Extensive

[2.1] Mathematical concepts ... ... . .. D D
[2.2a] Problem solving . .. ... .. D D
[2.1] Mathematical reasoning. .. ... D @
[1.7a] Computational skills . . ... ... D @
[1.6] How mathematics ideas connect with one another. . ................... D
[5.1] Increasing interest in mathematics . .......... ... ... ... .. ... ... D
[5.1] Preparing for further study in mathematics . ..........................
[1.7a] Mathematical algorithms/procedures. . ... ....... ... ... . i @
[1.7a] Ability to perform computations with speed and accuracy ...............
[9.1b] Standardized test preparation. . .. ... @
[1.4] Expression of mathematical ideas (orally and in writing) .. ...............
[1.6] The logical structure of mathematics .. ........ ... .. ... ... ... ... .....
[5.4] Applications of mathematics in business and industry .................. @ D
[5.4] The history and nature of mathematics .. ............. ... ... .......... D
[2.4] How much homework do you assign in an average school week?

0-10 minutes

11-20 minutes
21-40 minutes
41-90 minutes

D 91-120 minutes
D More than 120 minutes
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FIGURE 8.1 SAMPLE SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)
Compiler's Use Technology Use
[2.3] In which of the following ways do students use calculators or computers in your math class?
(Check all that apply.)
Do drill and practice
Demonstrate mathematics principles
Play mathematics learning games
Do probability simulations
D Collect data using sensors or probes
D Retrieve or exchange data
Solve problems using simulations
Take a test or quiz
Resources/Equipment
[1.8] Indicate the degree of use of each of the following in your math instruction.
Do Not Use Do Not Use
(Not Needed) (Not Available) Use
Overhead Projector. . . ... o D
Videotape player. . .. ...
VideodisC player . . . ...
DVD player . ... @
Four-function calculator (class set) .. ........ ... i @
Fraction calculators (class set) . ......... ... ... . . . D
Graphing calculators (class set) ............. ... .. .. . ... . D
Scientific calculators (class set) .. ........ ...
COMPULETS oot D @
Calculator/computer lab interfacing devices ..........................
Computers with Internet connection . . .......... ... ... ... . ... .. ... @
Use of Textbooks/Commercial Programs
[1.8] Which of the following best describes your use of textbooks or alternative commercial programs in your
math classes?
Use one textbook or program all or most of the time
Use multiple textbooks or programs
Do not use a textbook or commercial program
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Data from teacher interviews and classroom observations must also be compiled for
analysis by standard and indicator.

You will remember that the format for presenting observation data is the Class-
room Observation Summary, first seen in Figure 6.3. (The complete template is pro-
vided in Appendix B as Figure B.14.) The completion of this three-part form requires
several calculations.

Part 1 of the form is the Classroom Observation Rating Summary. Tallies are
made of the scores given for each of the five sections of the filled-in Classroom
Observation Instruments. Average ratings for each category are then computed to
give an overall view across the classes observed. To illustrate the calculation process,
let’s look at the data in the Classroom Observation Rating Summary shown in Figure
8.2. On Section 1 of the instrument (Physical Setting/Classroom Environment), one
of the eight classes observed received a rating of 2, four received a rating of 3, and
three received a rating of 4. For calculation purposes, the one 2 contributes 2 points
(1 x 2), the four 3’s contribute 12 points (4 x 3), and the three 4’s also contribute 12
points (3 x 4). Thus, the school earned a total of 26 points in this category (2 +12
+12 = 26). Dividing this point total (26) by the number of classrooms observed (8)
produces an average Physical Setting/Classroom Environment score of 3.3, which
appears in the far right “average rating” column.

After calculating averages for each of the sections, the row indicating the num-
ber of class observations/average is filled in by adding the number of observations
within each column and dividing each of those sums by 5, the number of sections.
The Overall Average is reached by calculating the average of the “average rating”

column. In this example:

33+35+29+36+24
5

D731
5

Part 2 of the form, the Overall Classroom Summary (see Figure 8.3) displays
the overall ratings given for all observations and presents a single averaged rating to
represent the average overall rating of all the classes observed. For example, and as
shown in Figure 8.3, four of the eight classes observed received an overall rating of 3
(12 points), one of the eight classes received an overall rating of 2 (2 points), and
three received an overall rating of 4 (12 points). The review team divided the point
total (26) by the number of classes (8) to arrive at a rating of 3.3. This rating should
be—and is—close to the overall average found in the Classroom Observation Rating
Summary.

Finally, the findings of the individual classroom observations are compiled in
the third table, the Summary of Observations of Specific Strategies and Activities.
Figure 8.4 illustrates a completed sample of a portion of this form. (For the complete

template, see Figure B.14.) Of the eight classrooms observed, six classrooms were of
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FIGURE 8.3

CALCULATIONS FOR A SAMPLE OVERALL CLASSROOM OBSERVATION RATING SUMMARY

NUMBER OF CLASSES OBSERVED: 8

# Classes # Classes # Classes # Classes # Classes Average Rating
Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 of all Observations
(1x2)+(4x3)+(3x4)
8
_2+12+12
0 1 4 3 0 8
_26
8
=33

For information on the overall rating, see Section 6 of the Classroom Observation Instrument Scoring Rubric (p. 209).

adequate size with appropriate furniture to conduct mathematical investigations.
Thus, 6/8 (75 percent) of all classrooms met this indicator. Similarly, 1/8 (12.5 per-
cent) of the observed classrooms had student work displayed, and 5/8 (62.5 percent)
had adequate mathematics resources that were used appropriately and contributed to
the quality of the lesson.

The comments section of this table allows further explanation of the ratings.
For example, the third summary statement in the sample in Figure 6.3 (see p. 80)
includes an asterisked item: five classrooms in which mathematics resources were
adequate, were used appropriately, and contributed to the quality of the mathematics
instruction. This item is further clarified in the comments section: All of the class-
rooms had adequate mathematics resources, but only five of the classrooms used the
available resources appropriately and effectively.

The three-part Classroom Observation Summary has proven to be an effective
means of presenting data about classrooms without targeting individual teachers. If
overall patterns emerge, the mathematics teachers will be able to identify strengths
in their program as well as areas that might need additional professional develop-
ment or college coursework. For example, if an average score of 2.5 was given on
questioning strategies, it should be clear that this area needs additional emphasis.

After the data from teacher tools have been compiled and team members have
had an opportunity to read the supplemental documents (test data, curriculum docu-
ments, principal memos, etc.), the team meets to assign scores for each standard indi-
cator using the scoring rubric (see the Guide for Rating MPIR Indicators and Stan-
dards, Figure B.2 on page 153). As the scores are agreed upon, the team leader makes
note of the evidence supplied by team members that supports that score. For exam-
ple, if a team agrees that a score of 1 should be given for Indicator 2.2d (“Instruc-

tional strategies include the use of manipulatives to introduce concepts, practice



The Final Report 105

FIGURE8.4 | CALCULATIONS FOR A SAMPLE SUMMARY OF OBSERVATIONS
OF SPECIFIC STRATEGIES AND ACTIVITIES

NUMBER OF CLASSES OBSERVED: 8

# Classes % of All Classes
Observations Where Observed Observed
1. Classroom was adequate size with appropriate furniture to conduct 6
- T 6 o =75%
mathematical investigations. 8
2. Classroom displayed student work. 1 % =125%
3. Classroom mathematics resources were adequate, were used appropri- 5
. . o . 5 o =625%
ately, and contributed to the quality of the mathematics instruction. 8

skills, provide for problem solving, and verify mathematical reasoning”), then the
review team must cite supporting evidence documented during teacher interviews,
student interviews, and classroom observations.

Again, the various data-collection tools are designed to facilitate triangulation.
Each question, whether it is on a questionnaire or in an interview, is cross-referenced
to the appropriate indicator and standard. For example, evidence to support a rating for
Standard 5.1 can be found in two sections of the teacher questionnaire, in the teacher
interview, in the principal’s checklist, and in the student interview (see Figure 8.5).

The team assigns each indicator a rating, which it records on the standard rat-
ing form, Figure B.1 in Appendix B. Even though the school will receive a copy of
the scoring rubric (Figure B.2) with the report, the rating numbers by themselves can
be rather stark and initially upsetting if there are a quite a few low scores. The team
can relieve some of this anxiety by including sufficient evidence for the scores.
Although the team should cite evidence for the rating of each indicator, an extended
discussion for each is not necessary. In general, the report should include complete
support for scores of 1, 2, or 5 to document the reasons for these ratings.

The MPIR process has been designed to be as accurate as possible, but I have
found it wise to communicate to the principal and staff that there can still be errors
in rating individual indicators. The reviews are generally completed in one day, and

this “snapshot” may not always be indicative of what happens on a regular basis.

Tips for Report Recommendations

Review team members should remember that ratings reflect the evidence, or data
gathered, but recommendations are guides for taking action. They should be based on

the evidence but chosen and presented in a way that is most helpful to the school.
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FIGURE 8.5

CROSS-REFERENCED DATA SOURCES FOR INDICATOR 5.1

5.1 Teachers relate mathematics to individual student interests and to subsequent mathematical studies.

Group Data Source Item
Teachers Teacher Self-Perception B Do you feel well prepared—either through
Questionnaire (Preparation) professional development or coursework—to
encourage students’ interest in mathematics?
Teacher Self-Perception B How much emphasis does your instruction place
Questionnaire (Instruction) on increasing interest in mathematics?
® How much emphasis does your instruction place on
preparing for further study in mathematics?
Teacher Interview Questions B \What process do you have to relate lessons to stu-
dent interests or subsequent mathematics topics?
Principal Principal's Checklist for the Mathe- B Do the materials draw upon the students’ own inter-
matics Program (Program Materials) ests and experiences?
Students Student Interview Questions B Does your teacher ever ask you what you are

interested in and then find problems related to
your personal interests?

After a review team has rated the standards, it should make recommendations to
address all the standards in need of improvement. But before including this list in the
report, the team should consider these hints for successful recommendations:

" Winnow the number of recommendations to 10 or fewer. If there are more
than 10, the faculty is more likely to react unfavorably to the overall report.

®  Include both recommendations that can be accomplished fairly easily and
recommendations that may take some time to enact.

® Do not prioritize recommendations in the report. Leave it for the school
staff to decide which recommendations are most important to the school.

®  Support recommendations. Use triangulated data when possible, but keep
the evidence general. Quotations should be used diplomatically, if at all, to protect
the anonymity of sources. Make sure that recommendations are distinguished from
the evidence, or data.

®  Make recommendations as specific as possible. Recommendations that are
too general or nebulous are hard to act on. If the team doesn’t know what specifically
to recommend to address a problem, consult the national standards or a colleague
well versed in current practices and in what the research considers exemplary strate-

gies and techniques.
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®  Encourage schools to explore alternative professional development models
in implementing the recommendations. Attempt to match the models to the
recommendations.

®  Seek assistance from a colleague in editing and proofreading the report. The
colleague must understand that the material is confidential.

®  Include as many commendations as recommendations. The school faculty
can easily be discouraged if all they see in the report are recommendations. Even the

lowest-achieving schools have positive aspects that should be noted.

Elements of the Final Report

The final report typically includes these elements:

®  Commendations for strengths of the program.

®  The rating form for the standards and indicators, with scores for each.
®  Evidence and discussion to support these scores.

®  Recommendations for standards most in need of improvement.

®  Suggested resources and materials for consideration for use.

®  Summary of school-reported strengths and weaknesses.

®  (Classroom observation summary.

®  Summary of the mathematics teacher self-perception questionnaires.

The report may also include appendixes of research or other supporting articles
(professional development readings, explanatory discussions, etc.). These should be
included only when appropriate and high-quality resources are known to the team. If
team members are not aware of the most effective resources or research to recommend,
it is best to consult with other colleagues who can contribute this information or omit
it all together. Supplying inferior resources or articles is not beneficial to schools.

I've included samples of some of the other report elements. A list of commen-
dations from a report is given in Figure 8.6. Teams should try to include equal num-
bers of commendations and recommendations. Figure 8.7 shows a sample summary
of school-reported strengths and weaknesses, compiled from the principal question-
naire and interviews with teachers, parents, and students. Figure 8.8 shows a sample
list of recommendations for a targeted standard. To review a compilation of data
from teacher questionnaires, refer to Figure 8.1. Inclusion of this summary is
another way to show the school faculty that their responses were noted and used in
the review. These data may also help faculty recognize strengths or weaknesses
within particular areas (instructional approaches, training, etc.) that were not tar-

geted in the report’s recommendations.
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FIGURE8.6 | SAMPLE SUMMARY OF COMMENDATIONS

B The faculty attempt to provide numerous methods to recognize students for achievement.

The success of the students on the state assessments is a tribute to the excellent work of the faculty and staff.
The school has a staff of teachers who are caring and supportive.

The teachers are very willing to incorporate various grouping patterns within their classrooms to facilitate learning.
The students have obvious strengths in problem solving.

The faculty is composed of a good blend of veteran and beginning teachers—bringing both excitement and
experience to teaching.

The use of study groups has been a successful component of the school’s professional development model.

There is a consistent method of introducing students to the need for and method of demonstrating understanding
of mathematics—using words, numbers, and pictures to explain their work.

Some (perhaps all) of the teachers have recognized that mathematics instruction is best served by in-depth devel-
opment rather than overly broad coverage without sufficient development of understanding.

Teachers are beginning to analyze student work based on standards of performance.

Submitting the Report

Two copies of the completed final report should be mailed to the school principal,
along with a copy of the scoring rubric and a cover letter. In the cover letter, it’s
advisable to note that although the report contains a number of recommendations,
the mathematics faculty should prioritize the recommendations based upon their
own perceived needs. The faculty should select no more than two recommendations
to address during the upcoming year. One of these should be an action that can be
completed in a relatively short time so that the teachers can recognize a quick bene-
fit. The other recommendation may be one that may take an extended period to
complete but will have a major sustained effect.

A mistake I made during the first year of conducting MPIRs was to give copies of
the reports to the instructional supervisors of the reviewed schools if these individuals
had provided the review funding. (I let the principals know that a copy of the report
would also be sent to the instructional supervisor, and the principals agreed because
supervisors did work closely with the instructional program.) In one school district,
the instructional supervisor took the submitted reports of three elementary schools to
a school board meeting and made a presentation about the reports to the board with-
out notifying the school principals or inviting them to be present. The principals and
teachers felt the supervisor had violated confidentiality and showed a lack of profes-
sionalism. They blamed me as well. Even though I had been working closely with the
schools in this district, one principal banned me from his building for the next two
years—until he retired. After this incident, I made it a point to give review reports to

the reviewed school’s principal only. It’s a practice I strongly recommend.



The Final Report 109

FIGURE 8.7 SAMPLE SUMMARY OF SCHOOL-IDENTIFIED STRENGTHS AND WEAKNESSES
Group Strengths Identified Weaknesses Identified
Teachers B |nterested students B Not enough training to be able to explain problem
B The program focuses on going solving
"deeper and slower"” rather than B Not enough applications to use with students
trying to “cover it all” B Professional development often consists of teach-
B Students are asked to prove ers modifying a set of ready-made activities to their
why—and to use numbers, words, own grade levels
and pictures to do so B Curriculum is inconsistent between grades
B Student work is analyzed based on | ® Curriculum is just bits and pieces: needs to be
standards comprehensive, clear, organized program
B Manipulative use gives students B Review is not built into the lessons within the
the opportunity to explore program
concepts B \Weak home/school connections and parent
B Caring teachers who individualize communication
and don't just have students do B Not enough conceptual learning
pencil-and-paper assignments B Not enough knowledge or use of best practices
B Teachers are willing to go the extra | ® Students’ math vocabulary insufficient
mile to challenge students B Not enough opportunities to see others teach
B Technology is incomplete
Principal B Teachers are talented and dedi- B Need more math professional development
cated B Need more team meetings
B Good parent interest and support B Need to purchase more math manipulatives
B Resources
Parents B Teachers are willing to work with B Not enough challenge for higher-achieving students;
parents to boost student math ability grouping needed? (one parent)
achievement
Students B Math centers B (Classrooms are crowded
B “Say why" training B Too much cheating
B Use of manipulatives B Not enough experiments
B Have to switch teachers for different subjects
(i.e., departmentalizing is a weakness)
B Switching teachers is good, but creates too many
logjams (one student)
B Need to play games more

Presenting the Report

The letter that accompanies the final report should also remind the principal that a

team member will be available to return to the school to present the report to the fac-

ulty. If the principal requests an oral presentation, the selected team member should

prepare highlights of the report using either overhead transparencies or presentation

software such as PowerPoint. If software is used, the team member needs to remember

to confirm the availability of a computer and projector with the principal.

The team member should be prepared to answer questions during the presenta-

tion; however, he or she should not provide any information that is not contained
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FIGURE8.8 | SAMPLE REPORT RECOMMENDATIONS (EXTRACT)

Recommendations for Improving Professional Development

1. Provide focused teacher participation in professional development opportunities, particularly regional or national
math conferences, to enable teachers to become more aware of resources, materials, and applications of
mathematics.

2. With the help of teachers, administrators, and district personnel, develop a progressive 5-year plan for professional
development. This plan can provide professional development in some or all of the following areas:

— Use of inquiry/constructivist strategies in mathematics instruction

— Methods for using models (including, for example, software and manipulatives) to enhance concept develop-
ment and understanding

— The best uses of calculators designed to meet the middle school mathematics curriculum

— Use of higher-order questioning strategies (wait time, specific praise, Bloom's taxonomy, etc.)
— "Best practice” instructional strategies

— Meeting the needs of gifted students within the heterogeneous classroom

— Developing higherorder thinking through problem solving (including regular use of problem-solving heuristics
and/or investigations)

— Use of computer technology (including spreadsheets, Web sites, simulation software, problem-solving soft-
ware, etc.) in mathematics instruction

— Developing and using essential questions within lesson and unit planning

— Differentiated instruction in mathematics

3. Locate a provider, conference, or study group resource for professional development for the highest priority needs.

within the written report. In particular, the presenter should not refer to any specific
teacher or classroom. At the conclusion, the presenter needs to make the same com-
ment that was made in the cover letter to the principal about the school choosing
which recommendations are a priority and selecting two to start with. I like to make
sure the last screen presented to the assembled mathematics teachers and administra-
tors shows the list of commendations. This ends the meeting on a high note.
Another useful practice is for the presenter to bring copies of some of the rec-
ommended reference or supplemental materials. The teachers can individually
review these materials at the conclusion of the meeting, and to facilitate further ref-
erence, a teacher or librarian might record the ISBNs (International Standard Book
Number, a unique identifier) of materials that appear to be particularly beneficial to

the mathematics program.

Acceptance of the Report

Ultimately, the review team cannot control whether the school accepts or rejects the

recommendations in the final MPIR report. Even a well-written and well-presented
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report is not always acted upon. Review reports that have clearly detailed deficien-
cies in a mathematics program and made clear recommendations sometimes have not
been adopted. This may be due to factors outside of the review process that prevent
or defer the school taking action.

Happily, though, I have found that MPIRs are almost always seeds for change,
and that even if there seems to be no response to a report, change may be taking root
and spreading. One time, I conducted reviews for a university project that had
obtained a federal grant to work with the mathematics programs of schools within its
geographic service area. The director of the project had heard of the successful use of
MPIRs in other school districts, and he decided to use some of the funds to have
review teams visit the schools served through his grant. He met with the superin-
tendents of the districts, and they all approved his proposal.

Subsequently, reviews were scheduled for each of the schools in the project dis-
tricts. The reviews were completed and the reports sent back to the school princi-
pals. I didn’t hear any more from the director of the project or the schools for several
years. Then one fall, I had another call from the director. He asked if return visits
could be scheduled for the schools previously reviewed and first reviews scheduled for
additional schools.

Apparently, a meeting of all of the superintendents in the project’s service area
had taken place. One school in the area had been singled out by the state depart-
ment of education because it had made exemplary improvement in its mathematics
achievement results. Once among the lowest-scoring schools in the state for mathe-
matics, the school was now scoring among the highest. The superintendents asked
the school’s principal what he attributed the improvement to. He replied that he had
merely enacted each of the recommendations of the MPIR report for his school over
the course of the last three years.

The other principals had ignored the reports they had received because they
had been initiated not within their school by the superintendent and the university
in a top-down manner. Now those principals wanted the Mathematics Program
Improvement Reviews because they saw their value. In the intervening years, how-
ever, there had been many changes at all the schools reviewed—changes in princi-
pals, teachers, and facilities. “We need new MPIRs,” the principals told me. I was
happy to schedule these. The cycle began again.
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THIS APPENDIX PROVIDES STEP-BY-STEP INSTRUCTIONS FOR TRAINING TEACHERS
and administrators to conduct Mathematics Program Improvement Reviews. [ have
included the agenda I use for training and most of the tools needed; these begin on
page 145. Schools that would like to train staff to conduct reviews should remember
that it may not be an effective practice to have a team evaluate a school in its own
district. A better option is to have trained staff members from one district evaluate
schools in another district, and then have teams from that district evaluate your
schools—the exchange review system. However, the best use of this training may be
to help your school’s mathematics faculty and or your district’s building-level admin-
istrators learn what factors contribute to a high-quality mathematics program. This
training, together with the handbook, can be a valuable professional development
model to better understand your mathematics program.

When I train teachers and administrators, [ schedule the program over two
days. The focus of the first day is collecting and using data, and the focus of the sec-
ond day is writing a review report. All participants are involved in the first day of
training, but only those who are interested in actually serving on teams and writing
reports are included in the second day of training.

Figure A.1 is the agenda I use for training, and I will follow it as I discuss each
day’s activities. The training involves using sample data from actual school reviews as
well as collecting data by performing mock interviews and observing taped classes.
Participants are also given experience summarizing data, using data to rate indicators
and standards, and making recommendations for schools. The trainer should provide
each participant with copies of all the MPIR tools in Appendix B; figures A.2 through
A.11, which begin on page 123; and a few figures from other chapters, as noted.

Day One

Introduction

The first day begins with an introduction to MPIRs: how a school or district deter-
mines if it would like to pursue a review, the standards and indicators for a review,
and the objectives that would be achieved by completing a review. This information
is covered in Chapters 1, 2, and 3 of this handbook. The trainer should use the fol-

lowing handouts to accompany the discussion:

®  Figure 2.2: Does Your School Need a Mathematics Program Improvement
Review!?

®  Figure B.1: Rating Form for the MPIR Standards

®  Figure B.2: Guide for Rating MPIR Indicators and Standards
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FIGUREA.1 | AGENDA FOR MPIR TRAINING

Day One
9:00 Introduction to the Mathematics Program Improvement Review Process
B Do you need a review? Should the school have external or internal reviewers?
B \What are the objectives, expected outcomes, and potential uses of a review?
B \What are the mathematics program standards and indicators?
9:40  Analyzing Assessment Data
B Aggregated and disaggregated results
B Trends in the data
10:15 Data Collection
B Questionnaires
B |nterviews (mock and sample for parents, teachers, principal and students)
12:00 Lunch
1:00  Complete Interviews
1:45 Classroom Observations (2 Videotaped Lessons)
3:00 Discussion of Observed Lessons
® \Whole group
B Small group
3:20 Small Groups: Assigning and Supporting Rubric Scores
3:35 Reporting by Small Groups
3:55 Closing Comments

Day Two

9:00 Review of Collected and Additional Data

9:30  Third Classroom Observation

10:30  Assignment of Classroom Observation Scores
10:45  Completion of Classroom Observation Summary
11:15 Tips for Writing Effective Program Review Reports
12:00 Lunch

1:00  Small-Group Work: Writing the Report

3:00 Reporting and Selecting Final Recommendations

3:50 Evaluation and Closing Comments

Analyzing Assessment Data

The second session in the training is used to analyze local testing data. The trainer
will need to obtain copies of school or district test data before the training to make
transparencies of the mathematics portion of the results as well as printed copies to
hand out to each participant. The trainer will explain how the testing data can be
analyzed to examine trend data among the entire school or district population and
discuss all other relevant data pertinent to mathematics—for example, discrepancies
among various subpopulations. Much of the allocated 30 minutes is usually used for
discussion of the data on the subgroups (ethnic populations, socioeconomic levels,
gender, special education populations, etc.).

Near the end of the session, the trainer reminds the participants that a review
team not only collects copies of test data from the school but also takes other

printed material home from the site visit. These documents are listed and discussed
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in Chapter 7. Later in the training, the participants will look at a sample school
improvement plan to practice collecting data from these sources. The other materials
are not used during the training but are important in writing the final report because

they provide additional triangulated data for many of the indicators.

Data Collection

The rest of Day One is devoted to data collection. The trainer provides some sample
data but also allows participants to gather data, using mock interviews and classroom
observations. Participants are divided into groups of no more than five. Each group is
assigned a standard for which members will collect data. At the end of the day, each

group will give a summary of its findings for each standard.

Questionnaires

The trainer hands out completed questionnaires from constituent groups at “Harder-

Not-Smarter Middle School.” The handouts are

®  Figure A.2: Summary Data from Teacher Self-Perception Questionnaires,
which shows compiled results from the school’s six mathematics teachers

®  Figure A.3: Principal’s Self-Perception Questionnaire

®  Figure A.4: Principal’s Checklist for the Mathematics Program

®  Figure A.5: Class Description Questionnaire

Each of these is documents is reviewed in turn. (The questionnaires are discussed in
detail in Chapter 4.) The trainer then asks participant groups to begin compiling
data from the questionnaires for the standard their group has been assigned. This
data is collected in reference to specific indicators. For example, if a group has the
responsibility for Standard 1 (Curriculum), the following would be collected for Indi-

cator 1.3 dealing with problem solving.

Teacher Questionnaire: Instructional Approaches

[1.3] n. All six teachers reported that they never do “computer problem solving.”

Teacher Questionnaire: Training
[1.3] All six teachers reported that they feel they are “not well prepared” to develop

lessons with a problem-solving focus.

Principal’s Checklist: D. Program Materials
[1.3] 2. The principal reported that he does not know if the processes of math—
including reasoning, communications, representations, connections, and problem

solving—are an integral part of the materials used in math.
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The sample Class Description Questionnaire (Figure A.5) is representative of
descriptions provided by Harder-Not-Smarter’s six mathematics teachers. Although I
developed this questionnaire primarily to aid the classroom observer in quickly iden-
tifying features in the classroom, it can also help in triangulating data. For example,
this sample questionnaire indicates that Harder-Not-Smarter’s teachers use tradi-
tional methods of instruction and have adopted a textbook that adheres to this phi-
losophy. The teachers also appear to have students with individual education plans
(IEPs) in their classrooms, and a review team would need to assess the type of train-

ing the teachers have had in accommodating these students.

Interviews

In the interview portion of the training, participants conduct mock interviews to
gain experience in the process. For the mock interviews, some participants are
reviewers and some take on the roles of parents, teachers, and the principal. Each
mock interview lasts 15 to 20 minutes. Not all interview questions are asked, but the
participants should be able to develop an understanding of the process and should be
able to focus on specific questions that are relevant to their assigned standards.

Parent Interview. The trainer chooses two male and three female participants
to “play” parents. The trainer gives each an index card that describes the parent that
he or she will be playing. These descriptions are provided in Figure A.6. The trainer
briefs the “parents,” letting them know that they will need to represent the character
traits that are described on their cards. These descriptions are based on actual parents
interviewed during a school review.

The rest of the participants are given 15 minutes to interview the “parents”
using questions in Figure B.10 in Appendix B. Not all of the questions in the figure
can be asked during this short period, so the “reviewers” need to focus on questions
relevant to their standards.

Teacher Interviews. The trainer selects a different group of five participants to
play the mathematics teachers of Harder-Not-Smarter Middle School. The trainer
gives each an index card that describes the background, practices, and attitudes of
the teacher to be portrayed during the interviews. These descriptions given in Figure
A.7 are based on five mathematics teachers interviewed at a middle school that went
through the review process.

The trainer gives remaining participants the Elementary and Middle School
Teacher Interview Questions (Figure B.7) and 20 minutes to interview the mathe-
matics teachers as a group. This is usually the most popular part of the training.
Some of the teachers really get into their roles and play them to the hilt.

Principal Interview. When [ conduct training sessions, [ always play the prin-

cipal for this mock interview because I can use features of various principals that I've
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interviewed over the years to make a composite personality. The trainer may opt to
play this role or select a “principal” from among the participants. The trainer should
tell the person selected to play a principal who lacks a strong understanding of the
mathematics program. The principal should be someone who has left much of the
decision making for the mathematics program up to the department chair. The
reviewers should complete the interview in approximately 10 minutes using the
Principal Interview Questions in Figure B.11.

Student Interview. Time constraints preclude mock interviews of students.

Instead, the trainer provides sample responses from students of Harder-Not-Smarter
Middle School, given in Figure A.8.

Classroom Observations

To give participants experience in making classroom observations, the trainer will
need videotaped lessons of three different classroom teachers. The trainer should be
able to obtain videotapes either from a source such as a university or state depart-
ment of education, or by requesting a teacher’s (and principal’s and students’) per-
mission to videotape a lesson.

I've used both methods to obtain videotapes for MPIR training. The Kentucky
Department of Education requires that principals, supervisors, and supervising teach-
ers receive regular training on evaluation of interns, and for that, training videotapes
of lessons are used. I have used one of these tapes for the MPIR training. The tape
shows a middle school math lesson in geometry and includes many examples of inef-
fective practices and of some practices that could have been effective if they had
been more carefully planned.

Another videotape I use in training is of a master teacher working with a het-
erogeneous classroom. The class includes five special education students as well as
several students gifted in mathematics. The algebra lesson incorporates both calcula-
tors and manipulatives to teach skills and concepts.

[ recorded the videotape of the master teacher, and taping the lesson myself
gave me an advantage: | could make sure all indicators were included. For example, I
made it a point to walk around the classroom to record the layout of the room, stor-
age facilities, student awards, student work, and other elements of the environment.
I did this before the students entered the classroom and the lesson began. During the
lesson, I was able to focus on aspects of the lesson that made it effective.

Videotapes made by others may not show all the elements that reviewers
should observe during a lesson. In the videotape from the state department, some
elements are not as evident as they could be. For example, the camera focuses prima-
rily on the teacher and his students; the classroom environment is not as discernable.

There are some papers on the wall, but it isn’t possible to determine if any are student
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work. Two of the walls are never shown. And there isn’t any evidence of the pres-
ence or lack of storage space for calculators, manipulatives, and other indicators of
the physical environment.

Whatever the source of the videotaped lessons, the trainer should allow ade-
quate time for the participants to observe the lessons, take notes, and discuss their
observations as a group. On this day of training, the participants will watch two of
the tapes (the third tape is shown on the second day of training). Each participant is
given two copies of the Classroom Observation Instrument (Figure B.12), one to fill
out for each lesson. Directions to the participants include two primary stipulations:
(1) MPIR observations note aspects of an effective or ineffective lesson, and (2)
observations do not target individual teachers or their idiosyncrasies. Consequently,
participants should note general observations about practices and should particularly

concentrate on those relevant to their assigned standard.

Discussion of Observed Lessons

The follow-up discussion to the observed lessons is conducted in two parts. First is
the general discussion, in which participants cite examples from the lessons that they
felt were effective or ineffective in achieving the perceived or stated objectives.
These could be related to any of the review standards. Second is the discussion
within each small group about observations relating to the assigned standard. During
this discussion period, the trainer should remind the groups to record all evidence
that is cited for the various indicators.

For example, the group of participants that is working on the curriculum stan-
dard may observe instances in which the students appear to use communication skills
similar to Indicator 1.4 (“Students understand that communicating mathematically
requires a variety of processes—observing, representing, discussing, analyzing, thinking
creatively, reading, writing, and listening”). Each of these instances needs to be docu-
mented in writing. Even though the specific teacher will not be referenced in the final
report, the accumulation of documentation from all of the teacher observations will

be used as at least one source of data for the score that will be given for Indicator 1.4.

Small-Group Work: Scoring and Rationales

Each participant group is given 15 minutes to review all the data and to assign rubric
scores for all the indicators for its assigned standard using the Guide for Rating MPIR
Standards and Indicators (Figure B.2). Trainers should emphasize that scores should
be based on at least three distinct sources of data chosen from interviews, observa-
tions, questionnaires, test results, and other materials. If for any reason inadequate

data are collected for a specific indicator, then the group does not assign a rubric
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score. Instead, the indicator is marked with an N/O (not observed) or, in rare
instances, N/A (not applicable). Each group then selects one indicator that received
a high score and one that received a low score and writes an explanation for why

each score was assigned.

Reporting

As time permits, each group reports to the others on their high- and low-scoring
indicators, giving the rationales for the scores. The groups may also want to describe
any problems that they may have encountered in collecting data, since there may
have been insufficient data to assess the indicators due to the abbreviated schedule
of the day.

Closure for Day One

Most participants in the training are only interested in learning about the review
process. Either their school will be undergoing a review or they plan on using the
information from the review tools (scoring guide, rubric, questionnaires, etc.) to
make self-improvements to their mathematics program. In either case, most are not
interested in training on how to write a report. With this in mind, after the discus-
sions of the sores for indicators and standards, I mention briefly that review teams
compile reports for schools in a similar manner, triangulating data for each indicator
and standard and basing recommendations for the school on the results. Then I con-
clude the day with comments from the participants.

Usually, at least one participant has been on the receiving end of a review. If
so, then I call on this individual to describe whether or not the review process and
final report were valuable to the school’s mathematics faculty. If there is no one in
the group who has been through a review, then I share some of my experiences and
note that, in general, reviewed schools have been very positive about both the
process and the report that they have received. The trainer should always try to end
the day on a high note and remember to thank participants for being actively
involved in the training. I also remind participants that the second day of training

will focus on the writing of the report.

Day Two

Review of Collected and Additional Data

The second day begins with a summary of all of the data collected on the first day by

each small group. Most of the day’s activities call for the participants working in
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their groups, so the trainer should arrange the seating so that each group collecting
data for a specific standard is seated together. The trainer provides everyone with
some additional data that will be needed for the groups to write their reports. The
additional handouts provided to the participants include the following:

Figure A.9: Additional Information from Parent Interviews
Figure A.10: Additional School Information Collected
Figure A.11: School Improvement Plan for Mathematics

Figure 6.2: Classroom Observation Instrument and Script—Sample

The trainer should review with the participants the significance of these additional
data for the report.

Third Classroom Observation

The participants then view the third videotaped lesson and note teacher practices
using the Classroom Observation Instrument (Figure B.12). Together with the hand-
out of Figure 6.2, which is the sample classroom observation for teacher Trey Ditional,
and the two assessments of the lessons viewed on the first day of training, the partici-

pants now have four completed classroom observation forms to use for their reports.

Summarizing Classroom Observation Data

The next session focuses on summarizing observation data using the Classroom
Observation Summary form, Figure B.14. This form has three tables, and the trainer
should use a completed sample of the form to walk participants through the calcula-
tions (see Figure 6.3, p. 80).

After explaining the calculations for these forms, the trainer should ask partici-
pants to fill out the three tables in a blank Classroom Observation Summary form
(Figure B.14), using data from the four observation instruments from the training.
Typically, I provide calculators for those participants who need them to complete the

form. The trainer should check the math on the forms and answer related questions.

Small-Group Work: Writing the Report

With the summary observation data completed, the training moves on to the writing
process for the report. Each participant is given a list of tips for writing effective
program review reports (see p. 106). The work of the entire MPIR and all that
the school’s faculty and students could gain from it can be destroyed by a poorly
written report.

The remainder of the day is devoted to each small group, or “team,” writing a

report on its assigned standard. Each team must use the scoring rubric (Figure B.2) to
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assign numeric ratings for each indicator within its assigned standard. The narrative
must justify scores of 1 or 2 and also indicate a rationale for assigning a score of 5.
The trainer explains that the rationale for scores of 5 will be rephrased and included
in the commendations portion of the final compiled report. Each team must also

write one—and only one—recommendation for its assigned standard.

Reporting and Selecting Final Recommendations

In the last session of the day, each team presents its report on the team’s assigned

standard, including its recommendation, which is written on large easel paper. After
all teams have made their presentations, the group decides as a whole which recom-
mendations they want to include in the final report. The trainer should give the fol-

lowing instructions:

® At least one recommendation should be one that can be readily completed
with near-immediate results.

® At least one recommendation should be feasible, even though it may take
some time to achieve the desired change.

®  Although all serious concerns should be addressed, the fewer the recom-

mendations, the better.

Evaluation and Closing Comments

After selecting their recommendations, participants are asked to evaluate the train-
ing using a standard evaluation form provided by the district, school, or agency. The
trainer should end the session with closing comments appropriate for the partici-
pants. For example, some participants may want to be part of a review team. In such
instances, the trainer may want to state his or her willingness to serve as an inter-
mediary to facilitate teams from one district performing a review for another district.
The trainer can also encourage participants as individual educators or as a faculty or
district to use the handbook and tools to informally evaluate practices and make

improvements to the quality of their own mathematics programs.
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FIGUREA.2

SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES

SCHOOL Harder-Not—-Smarter Middle School

Your school leadership has requested that a team visit your school to conduct a Mathematics Program Improvement Review.

This review will use self-reported data from this questionnaire as well as interviews and observations on the day of the visit.

None of the collected data will be used to identify or single out any teacher. The report issued as a result of the visit will be

an analysis of the overall mathematics program. After completing this form, return it to your school secretary to be placed

anonymously in an envelope.

Compiler's Use

[6.5]

[6.5]

(5.4]
[2.2¢]
[2.2c]
[2.1]
[2.2d]
[2.2b]
[2.2b]
[1.4]
[2.3]
[2.3]
[2.4]
[2.4]
[2.5]
[1.3]
[2.4]

Professional Background and Affiliation

a. | have total years of classroom teaching experience.

Responges range from O (3 mos.) to 30 years
b. | have a certification to teach mathematics in the following grade-span (circle one):

K-4 7-12 9-12

c. | am a member of a state mathematics organization and/or NCTM.
@ Yes E No

d. I have attended a state, regional, or national mathematics conference
in the past three years.

Yes No

Instructional Approaches

How often do you use each of the following techniques to teach math in your classes?

Daily Weekly Monthly Rarely
a. Students solving real-life problems. ... ... D @ D D
b. Libraryresearch ..................... D D D D
c. Mathematical writing (reflections) . ... ... D D D D
d. Demonstrating/modeling .............. @ D D D
e. Students using manipulatives*. ... ...... D D @
f.  Students in groups orteams ........... D @ D D
g. Groupprojects .................... .. D D D
h. Workbooks .. ............ ... .. .. ... D D
i. Calculator problem solving . . ........... D D D D
j.  Computer drill and practice. .. .......... D D D D
k. Review of skills and procedures. ........ @ D D D
|, Individual projects. . ............... ... D D D D
m. Math-related field trips . .. ............. D D D
n. Computer problem solving. . ........... D D D D
0. Lecture with student note taking ... ... .. D D

Never

L[] I o] [ ) (o [N TN ) e ]

*Note: Manipulatives are items like geoboards, counters, algebra tiles, base-10 blocks, and so on. Math tools are

single-purpose items like calculators, graph paper, rulers, compasses, and protractors.




124

THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW

FIGUREA.2

Compiler's Use

[2.4]
[1.4]
[2.4]
[2.5]
[6.3]

[10.1]
[1.8]

[10.5]
[9.1b]
[8.2]

[1.3]
[1.6]
[2.1]

[2.2d]

[2.2b]
[2.2a]

[2.2¢€]
[3.1]
[3.3]
[3.1]
[5.4]
[9.3]

SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)

Daily Weekly Monthly Rarely Never
p. Whole-class discussion . .............. @ D D D D
g. Student-led discussion . ............... D @ D D D
r. Individualized assignments. . ........... D D D @ D
s. Guestspeakers...................... D D D D @
t. Interdisciplinary lessons............... D D D
Concerns

To what extent is each of the following a problem that limits students’ mathematics learning in your school?

Not a Slight Moderate
Problem Problem Problem P

]
[]

Availability of funds for mathematics materials and supplies. . ............

Availability of appropriate curriculum materials (texts,

calculators, software, etC.) . ... ... . D
Availability of and access to computers and other technology. .. .......... @ D D
Pressure to prepare students for state assessment . ................... D D
Availability of inservice opportunities for math teachers ................. D
Training

Reflect on the inservice training you have received and evaluate how prepared you feel to perform
the following activities.

Major
roblem

[]

S

NotWell  Somewhat Well Very Well

Prepared Prepared Prepared P

Develop lessons with a problem-solving focus ........................ @
Use an approach that provides mathematical connections . ..............

Develop lessons that provide opportunities for students
to actively construct their own mathematical knowledge ................ @

(][]
] OO

Provide opportunities for students to use manipulatives

to verify mathematical reasoning . . ... .. ... . D
Use cooperative learning groups . . ... oot D D D

Model multiple problem-solving strategies and have

students apply what they have learned .. ............................
Have students pose theirown problems . .......... ... ... ... ... ... @ D D
Teach classes containing students of heterogeneous abilities. ... ......... D D
Use appropriate techniques for students with special needs. .. ........... D
Teach classes containing students with different learning styles. . . ... .. ... @ D D
Connect math to real-life contexts and careers . ....................... @ D D
Use a variety of assessment strategies to measure students’ success . .. .. D D @

repared

OO0 O0 &0 O OO
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FIGUREA.2 | SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)
Compiler's Use Preparation
Do you feel well prepared—either through professional development or coursework—to do the following?
NotWell ~ Somewhat Well Very Well
Prepared Prepared Prepared Prepared

[3.1]
[2.2¢]

[6.1]
[2.1]
[3.1]
[2.2f]

[2.2d]
[1.8]
[3.1]
[2.3]
[7.2]
[2.1]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]

[6.4]

[]

5]

Encourage participation of males in mathematics .. .................... D

Listen/ask questions as students work in order to gauge

theirunderstanding. . .. ... ... . D D D
Encourage students’ interest in mathematics . ........................ D D @
Develop students’ conceptual understanding of mathematics. . ........... D
Encourage participation of minorities in mathematics . .................. D

Take students’ prior understanding into account when planning

curriculum and instruction .. ... .. D D
Manage a class of students engaged in hands-on/project-based work . . . . .. @ D D
Use the textbook as a resource rather than the primary instructional tool. . . . D D D
Recognize and respond to student cultural diversity . ................... @ D D
Use calculators/computers for mathematics learning games .. ........... @ D D
Involve parents in the mathematics education of their children. .. ......... D
Lead a class of students using investigative strategies ... ............... D
Use calculators/computers for drill and practice. . . ..................... D
Use calculators/computers to demonstrate mathematics principles . . ... ... @ D D
Use calculators/computers to collect and analyze data . . ................ @ D D
Use calculators/computers for simulations and applications ... ........... @ D D
Use the Internet in your mathematics teaching for general reference. . . .. .. D
Use the Internet in your mathematics teaching for data acquisition .. ... ... @ D D
Use the Internet in your mathematics teaching for collaborative

projects with classes/individuals in other schools .. .................... @ D D

In the past three years, how many hours of professional development have you had in mathematics
or mathematics education?

None

D 6 hours or less

7-15 hours

D 16-35 hours
D More than 35 hours

7]

HEEE

L D000 O000H TN
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FIGUREA2 | SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)
Compiler's Use
[6.4] If you have had professional development related to your mathematics teaching in the past three years,
what was the format? (Check all that apply.)
N/A
Attendance at a workshop on mathematics teaching
D Observation of other teachers teaching mathematics as part of your own
professional development (formal or informal)
D Study group of teachers on mathematics teaching issues
D A formal college/university course in the teaching of mathematics (math ed)
D A formal college/university mathematics course
D Service as a mentor and/or peer coach in mathematics teaching as part of a formal
arrangement that is recognized or supported by the school or district
D Attendance at a national or state mathematics teacher association meeting
D Collaboration on mathematics teaching issues with a group of teachers at a distance
using telecommunications (distance learning)
Instruction
How much emphasis does your instruction place on each of the following elements?
Not Much Some Moderate  Extensive
[2.1] Mathematical concepts ... ... . .. D D D @
[2.2a] Problem solving . .. ... .. D D D @
[2.1] Mathematical reasoning. .. ... D D
[1.7a] Computational skills . . ... ... D D D @
[1.6] How mathematics ideas connect with one another. . ................... D D
[5.1] Increasing interest in mathematics . .......... ... ... ... .. ... ... D D
[5.1] Preparing for further study in mathematics . .......................... D D D @
[1.7a] Mathematical algorithms/procedures. . ... ....... ... ... . i D D D @
[1.7a] Ability to perform computations with speed and accuracy ............... D D D @
[9.1b] Standardized test preparation. . ... .. ... D D D @
[1.4] Expression of mathematical ideas (orally and in writing) .. ............... D D
[1.6] The logical structure of mathematics .. ........ ... .. ... ... ... ... ..... @ D D D
[5.4] Applications of mathematics in business and industry .................. @ D D D
[5.4] The history and nature of mathematics .. ............. ... ... .......... @ D D D
[2.4] How much homework do you assign in an average school week?
D 0-10 minutes
D 11-20 minutes
D 21-40 minutes
D 41-90 minutes
91-120 minutes
More than 120 minutes




Appendix A: Training 127

FIGUREA.2 | SUMMARY DATA FROM TEACHER SELF-PERCEPTION QUESTIONNAIRES (continued)

Compiler's Use Technology Use

[2.3] In which of the following ways do students use calculators or computers in your math class?
(Check all that apply.)

@ Do drill and practice

Demonstrate mathematics principles
Play mathematics learning games
Do probability simulations

Collect data using sensors or probes

Retrieve or exchange data

NI

Solve problems using simulations

D Take a test or quiz

Resources/Equipment
[1.8] Indicate the degree of use of each of the following in your math instruction.

Do Not Use Do Not Use

(Not Needed) (Not Available) Use
Overhead Projector. . . ... o D D @
Videotape player. . .. ... @ D D
VideodisC player . . . ... @ D D
DVD player . ... @ D D
Four-function calculator (class set) .. ........ ... i D D @
Fraction calculators (class set) . ......... ... ... . . . @ D D
Graphing calculators (class set) ............. ... .. .. . ... . @ D D
Scientific calculators (class set) .. ........ ... @ D D
COMPULETS oot @ D D
Calculator/computer lab interfacing devices .......................... @ D D
Computers with Internet connection . . .......... ... ... ... . ... .. ... D

Use of Textbooks/Commercial Programs

[1.8] Which of the following best describes your use of textbooks or alternative commercial programs in your
math classes?

@ Use one textbook or program all or most of the time
D Use multiple textbooks or programs

D Do not use a textbook or commercial program
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FIGUREA3

PRINCIPAL'S SELF-PERCEPTION QUESTIONNAIRE

SCHOOL H@W[er~ Not-Smarter M'wtaue SCL\,OO[

Compiler's Use

[3.4]

[6.8]
[6.5]

[6.4]

[6.2]
[8.5¢]

[6.4]

Professional Development

1

To what extent are professional development policies and practices focused on student needs
(heterogeneous classes, learning styles, multiple intelligences, brain-based research, abilities, etc.)?

We Frov‘wte lfomr a(ags OWCFIFO]CQSS.LO vwi a(eve[ormevﬂc anwma[,[g). Omne owfjt[/Lese o[ags s

,rov'wteo( Ea Jc[/Le otis{:ricjc o{ﬁce ana[ ciwags 1nvo Lves a state rectm'wem,evﬂc (sucLL as
E[ooa[ F&dchogews or 5eacma[ harussmenﬂ). T[/Le sc[/Loo[ Frovia(es one atag on integration
o{reaoﬁing into Jc[/Le o(iﬁferevﬂc content areas. TLLe Fwwi two o[ags are ]qeacibte ﬁgs i
W icLL JceacLLers can Lae OLFFVOVQOL wfor fruining JCLLCLJC meets JCLLe'Lr ;SFeCiFi,C neeo[s.

What local, state, and federal funds are made available to the school for professional development to
support innovative delivery systems, such as teacher academies; school-university partnerships; teacher
networks; internships; courses for college credit; and active involvement in local, regional, state, or
national professional mathematics associations?

TLLC OL‘LS‘EY‘iC‘E O‘F‘F’LC& 6»1’[0{] encounrage ‘EQE»(LLLQVS {O LQCOWLE‘, WLeWLL)eY‘S ()WCJC[/LQLY' TQY‘O‘F&SSLO VLG»[
OVSC&V\iZGLJEiOVLS C»VLO[ G\,JE'EQVLOL {ILLe reévavﬂc confterences JE[’LC\,JE are TZVO\/'ID[RGL.

What professional development needs related to mathematics have teachers identified?

OMY‘ WLC\,JCLLQWLC\J‘:.LCS scores are ECLOW “ILLC Scores O{OJELLQY‘ SC[/LOO[S LVL JEL,B OLLSJEY‘I(JJE ano(
S‘EOCEQ. MCL{LLQWLCL{LCS WL[[ Lje (28 ‘FO(LMS ‘E[/LLS VLQZCJC SCLLO()[ 6860".

To what extent are there opportunities for continuous, sustained professional development with ongoing
study of a topic and in-school coaching?

UVL“:LL nonw nwe LLOLVQ ‘FO(LMSQO[ on reaoﬁng L?M{ ne IAJLL[ LJCS.LVL FY()ViOLLVLSFYOWCeSS'LOVLCL[

O[QVQLOFWLRVLJE {Y‘C»LVLLVL&T LVL WLG\,JELLGWLC\,JE'LCS VLe&{ 666\)‘.

Have teachers been trained on the program/materials/textbooks adopted for teaching mathematics?

All o{ our math teachers have been trained on the ao[orjceo[ mederials e&cce]‘zjc For
M. NewLai,e, wLLo Was [/LireaL JcLLi,s year
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FIGUREA3

PRINCIPAL'S SELF-PERCEPTION QUESTIONNAIRE (continued)

Compiler's Use

[6.8]

[9.7]

[10.1]
[10.5]

[10.1]

[6.6]

[6.6]

[9.8]
[10.4]

6. What kinds of opportunities are there for you and your teachers to broaden and deepen your knowledge of
mathematics subject matter; content-specific pedagogy; child pedagogy and adolescent development; new
assessment strategies; how to address learning differences and disabilities; how to expand the range of
teaching strategies; how to use technologies as part of the curriculum; and, how to work well with parents?

TBC»('/[/LBIFS can 5{%({% C»VL@ O{{LL&SB {OTZ'i(LS CLMYLVLS {LLQ.LV‘ {[B&LL’ Le i,VLSCVVLCB {Y‘C\,LVLLVLS 6{6\,65

7. Does your school use mathematics achievement standards and professional teaching standards as a basis
for professional development design?

A[[ Fro{essiona[ Aeve‘LoFm,evﬁc Frograms must Le uFFroveoL [06 me ano( [08 Jc[/Le oLichricJt

instructional s MF ervisor

Resources

1. How are resources (money, teachers, other staff, materials, equipment, and facilities) allocated to the
teaching of mathematics? Is there sufficient technology available to meet the needs of the mathematics
program?

A[[ JceacLLers are Frovia(eo( 28 (omo((gejt olf$)oo anvuxwi[éu ]VL ao[oujtion, our [am Se{: s seJt
Jto cover as munﬁ ?hofocories as JC[/Le fea(LLLers WOM[O{, LL[(Q fo use.

2. What share of the total budget goes to support mathematics instruction in regular classrooms?

AL[ {ieC»(LLLQIFS receive {L\,e Same C\,L[OCC\JH,OVL re C\«IFO([QSS O{L\F[/LC\,{ {LLB% feac[/l,‘ We (ae[ieve LVL
an QCLMI{&E Le J,LS{Y‘[L mjcia "n O{ our @V&l[@t? [Q%MVLOL&

3. How much time do teachers have to plan and work together in teams and schoolwide?

eacL\, JEBC\,C[/LBV‘ Lw»s two Ferioo(s OWCFLCLVLVULVL 0(@1[8 TLLe teams are rectm,ireat to meet
once a weerc. Raretg atoes JC[/LLS meejcing JCCEEQ more fLLaVL one O‘FJCLLSSQ Feri,oo[s.

4. How much individual planning time do teachers have each week?

566 C\,EOVQ'—C\«JC LQC»S{ QLSLL"Z T)elr”iOO(,S eac[fl, wee[( are 56": asio[e ][O r IVLO{L\/LO(JAC»[ FLGLVLVLLVLS

5. Are funds available to support extracurricular and cocurricular activities, such as remediation and enrichment
programs, clubs, competitions, and field trips?

TLLe state T)roviotes {:m vmung {or an c»ﬁ:er—sc[/Loo[ tuto riu[ Frogrum. We c&[s o L\,ave some
mevm(s Wfor FL@[O[ Jcrirs—mr to one Tzer 8eav‘.
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FIGUREA4 | PRINCIPALS CHECKLIST FOR THE MATHEMATICS PROGRAM

SCHOOL chﬂter— Not-Smarter M'Latoue 6(‘,LLOO[

The Mathematics Program Improvement Review includes self-reported data that is cross-referenced with observational and
interview data. As the instructional leader of your school, your perceptions and understanding of the mathematics program
are critical to the analysis of the program. Consequently, we need you to complete this checklist, the results of which will be
included in the program analysis. Thank you.

Please mark under the heading “Y" for Yes, “N" for No, and “?" for “No Data.”

Compiler’s Use A. School Organization Y N ?

[6.1a] 1. Does your school have written instructional goals and objectives describing what
students should be learning in math?

[1.1] 2. s there a written plan describing coordinated and sequential math experiences for all
grade levels or courses?

SN INSN X

[1.5] 3. Is the school’s math curriculum aligned to the state objectives?
[1.3] 4. Did development of the math curriculum involve teachers, administrators, parents, and
[72] anyone else responsible for implementing and maintaining that curriculum?
[9.6] 5. Does the curriculum provide for vertical articulation in math instruction/learning V
(i.e., coordination with feeder schools)?
[1.9] 6. Do all classroom math teachers understand the goals, curriculum, and time allocations V
[6.1a] for math instruction?
[8.6] 7. Is adequate time for teaching math scheduled on a daily basis? V
[10.1] 8. Does the annual budget specify funds to adequately finance the math program? V
[9.1] 9. Do you regularly re-examine the math goals, teaching/learning strategies, and materials? V
[10.5] 10. Are there budgeted funds to cover costs for math materials, supplies, software, V
equipment (e.g., calculators), and books?
[10.1] 11.  Are teachers permitted to use petty cash funds to buy consumables for math? V
[6.5] 12.  Does the budget include funds for professional development for math (e.g., consultants V
for local programs, travel to conferences, and teacher attendance at conventions)?
[10.4] 13. Does the budget provide for transportation and other costs for activities, such as field trips? V
Compiler's Use B. Principal Leadership Y ?
[74] 1. Do you conduct public awareness sessions about math with parents?
[8.2] 2. Do classroom math teachers have an opportunity to provide input into the

professional development plan?

[9.7] 3. Do you feel the math section of the state assessment is a valid measure of your
school’'s math program’s goals, curriculum, and experiences?

[9.1] 4. Over the past two years, have you assessed the effectiveness of your math program
using curricular reviews, teacher surveys, student interviews, review of state test
data, and other means?

NI K|z
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FIGUREA4

PRINCIPAL'S CHECKLIST FOR THE MATHEMATICS PROGRAM  (continued)

Compiler's Use

Principal Leadership (continued)

[9.7] 5. Have your school’s state assessment math scores shown a positive trend over the
past several years? V

[9.9] 6. Do you evaluate the quality of teachers’ math instruction? V

[9.7] 7. Do your students perform as well as or better than the state average on the math V
portion of the state assessment?

[8.5b] 8. Are you an active participant in math professional development programs with your V
teachers?

[73] 9. Are parents and the general community made aware of the school math program
through parent-teacher meetings, math contests, or local media publicity? V

[8.4] 10. If a committee is formed to select a new math program/textbook, will you be an V
active participant?

[9.4a] 11.  Is the school’s policy for grading and evaluating students consistent with the math

program'’s objectives and instruction?

<

Compiler's Use

(2}

. Support forTeachers

[8.5e]

1. Do you let the teachers know that you are interested in good math education by
discussing best practices in math?

<

[8.5al

2. Do your teachers understand that they are expected to teach math as stated in the
curriculum?

<

[1.2]
[2.6]

3. Does the school’s math curriculum offer teachers specific skills, techniques, and
materials they can use in their classrooms?

[6.8]

4. s there a means for teachers to try out new experiences before they use them in
their classrooms?

[6.5]

5. Have most of your teachers had recent exposure to professional workshops and
meetings about math sponsored by the school or school system, regional education
agencies, colleges, or professional organizations?

[6.5]

6. Does the school provide funding for released time for teachers to attend programs on
improving math education?

[1.9]

7. Does the school maintain a professional library of math journals and other resources,
and do the math teachers use it regularly?

[8.5¢]

8. Are the teachers given a written copy of what you are looking for in your walk-throughs?

Compiler's Use

D. Program Materials

[2.1]

1. Do the math texts and materials encourage students to explore, discover, and find
answers for themselves?

[1.4]

2. Are the processes of math—including reasoning, communications, representations,
connections and problem solving—an integral part of the materials used in math?

[1.6]

3. Is your math program aligned with both NCTM standards and state objectives?

NSNS
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FIGUREA.4

PRINCIPAL'S CHECKLIST FOR THE MATHEMATICS PROGRAM  (continued)

Compiler's Use

D. Program Materials (continued)

Y
[2.6] 4. Are all written materials consistent with the math goals and objectives set by V
your school?
[3.1] 5. Do program materials go from the simple to the complex and appear to fit the V
students’ appropriate developmental levels?
[5.1] 6. Do the materials draw upon the students’ own interests and experiences? V
[5.4] 7. Do the program materials introduce students to math-related careers? V
[6.4] 8. s the teacher’s guide useful as a planning tool (rather than as a crutch)? V
E.Walk-Through Observations and Informal Discussions Y ?
[8.5d] 1. Are the attitudes of the math teachers positive when you discuss math with them/ V
when they teach?
[2.2] 2. Do the teachers make full use of two-way discussion, reading, writing, small-group
projects, lecturing, cooperative group work, and individualized instruction? V
[2.2a] 3. Are the teachers teaching skills, concepts, applications, and problem solving?
[2.1] 4. Do teachers give students opportunities to investigate and do mathematics
independently? V
[2.1] 5. Are students given opportunities to explore math materials before a concept V
is introduced?
[2.1] 6. Do teachers ask open-ended, divergent questions and give all students time V
to respond?
[2.2f] 7. Do teachers listen to what the students have to say? V
[3.3] 8. Are students with special needs given opportunities to become involved in math
activities? V
[5.3] 9. Are teachers regularly connecting mathematics to other subjects like writing, V
science, or art?
[3.3] 10. Are students with limited reading skills achieving in the math program?
[4.1] 11. Do your school’s students seem to like mathematics? V
[4.1] 12.  When you talk with students about math, are their attitudes positive? V
[2.4] 13. s a substantial part of class time in mathematics spent on activities beyond reading,
listening, and pencil-and-paper work?
[2.2f] 14. Do teachers use alternative assessments to continually monitor how well their
students are acquiring math skills and concepts and how their students feel V
about mathematics?
[2.2¢e] 15. Do students join freely in discussions about math activities, often initiating their own V
observations and ideas?
[2.2b] 16. Are there lots of opportunities for individualized math projects, independent work,

and peer-group tutoring?
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FIGUREA4 | PRINCIPALS CHECKLIST FOR THE MATHEMATICS PROGRAM (continued)

Compiler's Use F. Resources and Facilities Y

[8.7] 1. Does each teacher have adequate storage space for math supplies, equipment,
and materials?

[1.6] 2. Are math materials (e.g., calculators) sufficiently available so that all students can
work with them?

AN N N

[1.9] 3. Does the school library have a good collection of up-to-date books about math? V
[5.2] 4. Are there displays of student work in math classrooms as well as in the building?
[5.2] 5. Do math classes show evidence of activities—bulletin boards, student projects,
learning centers? V
[1.9], 6. Are math supplies and materials regularly replaced? V
[10.5]
[10.5] 7. Do teachers have easy access to computers that their students can use in V
math learning?
[10.3] 8. Do teachers collectively determine the need for mathematics resources, and is the
ordering process reasonable, simple, and efficient? V
[10.1] 9. Are all those who teach math involved in selecting what will be used for instruction
and reference? V

G. Summary
|. Checklist Response Totals

Yes: 19 No: 2.1 No Data: 15

2. On a scale of 1-5, with 5 being the highest, what overall rating would you give to your school's math program?
4

3. List the major strengths of your school’s math program.

- TeacLLers
— Parenjca[ SMTQTJOY“E

- RCS ources

4. List the areas of the program most in need of improvement.
—~ Pro][essi,ovwi Aeve[ormevﬂc
- More use O][‘EeCLLVLO o

— ‘FOCMS on evera (',LU._[DLVS earning

5. List five priority actions for next year.

1. Pro{essiona[ Aeve[orm,evﬂc

2. Purchase computers for math instruction.

3. Tnerease true collaboration between regm[ar ed and srzecia[ ed teachers.
4 Analyze state test data more Tmug as o faculty.

5 Replace the retiring teacher with areal * go getter”
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FIGUREAS | CLASS DESCRIPTION QUESTIONNAIRE

scHooL Harder-Not-Smarter Middle School

Teacher RatherB. W)'“l/qht Room # 204

Grade Level and Subject 7th grade math # of Students 29

# IEP Students 2 # IDEA/Section 504 Students O # G/T Students O

Grouping approaches used: (homogenouother )

1. Name of the mathematics text or other materials used:

Traditional Mathematics and worksheets

2. A brief description of the lesson planned during MPIR observation:

check homework, explain how to do the next lesson b& demonstrating examples on the
board, assign homework, and provide individual assistance to those who need, (t.

3. Professional organizations you belong to, journals you read or subscribe to on a regular basis, and professional
development you have attended in the past three years:

No professtonal mgm/zizat[ow. I read Teacher and mstructor. I've never attended any
math inservice tméniwg.

4. Technology or software used in your class:

The students use calculators to check theirwork, but not until they have shown me that
they have worked, eveyything out for themselves.

5. Other information the review team should know about you or your students:
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FIGUREA.6 | PARENT DESCRIPTIONS

Parent 1: Mrs. Gon

Mrs. Gon's daughter, Polly, is an 8th grader who is bright and likes math and school. Mrs. Gon believes that the math
teachers in the school are very good. Her daughter’s teacher this year is using the textbook as the basis for his math
instruction. Polly has described several geometry activities that have been done at school—string art, geometric con-
structions, holiday ornaments from student-made geometric solids, and others. On parent conference day, the
teacher indicated that Polly definitely shows some interest in math and willingly participates in math activities and
class discussion. That is the only time that Mrs. Gon has been in the school this year. She is very interested in Polly's
education and is willing to work with the school in any way that will improve her daughter's educational opportunities.

She has never been asked to do any volunteer work, even though she offered to help at the parent conference day.

Parent 2: Mr. Fox
Mr. Fox has two sons in the middle school: Wiley, who is repeating the 7th grade, and Sly, a 7th grader receiving
mathematics instruction through a self-contained special education program.

Wiley told his dad that the reason that he failed math last year is that the teacher just talked to the whole class all
the time and never came around much to give him help. He said that sometimes the teacher put the students in
groups to do homework, but the other students didn't really show him how to do the work; they just let him copy
what they were doing (when they weren’t making fun of him). Wiley said that he doesn't like math because he is
always told to do the same kinds of problems over and over again. Wiley's teacher this year said that she assigns
homework at least three nights a week, but Wiley has time to do the assignments in class. Wiley doesn't like to do
the work in class (“It's not any fun”), and he hardly ever does it when he gets home ("”Playing with friends, playing
video games, and watching TV is more fun than homework”).

Mr. Fox's younger son, Sly, is passing all of his courses. Sly doesn't do any homework either, but his teacher said
that is because she has a small class and she works with each student during class to help them get their work done.
Mr. Fox wonders whether Wiley would be better off in a special education class for his math (an arrangement like

Sly’s), but no one has ever talked to him about that possibility.

Parent 3: Mrs. Root

Mrs. Root's daughter, Ima, is an 8th grader this year. Ima is in the advanced math class and loves her teacher. She
says that her teacher believes students learn best by doing things and encourages students to use a wide variety of
math manipulatives. The manipulatives are always available to students who want to use them for practice or for prob-
lem solving. The teacher often asks the students to explain their math work—sometimes in writing, but usually in oral
discussions. Mrs. Root feels confident that Ima is getting the background she'll need to succeed in high school alge-
bra next year. Ima is also on the school academic team and won recognition last year in the mathematics competition.
She has been doing well this year and hopes that she will get her name on the plague in the school display case again

for her achievement in the mathematics competition.
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FIGUREA.6 | PARENT DESCRIPTIONS (continued)

Parent 4: Mrs. Lution

Mrs. Lution’s son, Saul, is a 6th grader taking advanced math. Although Saul was identified as "gifted” when he was
in elementary school, he frequently got into trouble in math class all the way through elementary school. So far, he
hasn't been in as much trouble in middle school, but Mrs. Lution doesn't feel like Saul has achieved to his potential.
Saul says that he is frustrated because he can often work the problems in his head or with just a few steps, but the
teacher requires him to write every step because this is the process she has taught. Saul sometimes has to help oth-
ers when they get stuck. Although there seem to be adequate math manipulatives and calculators in the classroom,
Saul says that much of the math instruction involves the teacher using overhead manipulatives to “demonstrate” the
math, followed by the students completing problems assigned from the textbook. Mrs. Lution has not been asked to
contribute anything for math class and does not really feel comfortable visiting the school. She is of the opinion that
"gifted” children are not challenged by the school, particularly in math, and is contemplating sending Saul to a private

school next year.

Parent 5: Mr. Rhythm

Mr. Rhythm's son, Algo, is in the 7th grade and seems to be a class leader—not only of his math class, but of the
entire grade level. Algo loves to participate in school activities—both clubs and sports (he is on both the football and
basketball teams)—and is still able to maintain good grades. Math has always been his favorite subject. His teacher
oftentimes divides the class into groups, where students read the lesson overview and begin the assignments
together. The teacher doesn't provide whole-class instruction unless several groups get hung up, and usually only
works with small groups when they ask questions or express concerns. The students are each responsible for com-
pleting the assignments in their notebooks, and each is graded individually on tests and quizzes. Algo says that the
teacher sometimes demonstrates concepts with materials on the overhead when several groups don’t understand
the lesson, and groups have the option to use the materials whenever they want (but rarely do). Mr. Rhythm has
heard some parents complain that they can see why so many students fail math—the teacher doesn't teach—but

Algo seems to be doing well with this arrangement.
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FIGUREA.7 | TEACHER DESCRIPTIONS

Teacher 1: Mrs. Flo Meter (6th grade)

Mrs. Meter has taught 6th grade mathematics at the school for 18 years after graduating with a teaching certificate
for grades 1-8. She enjoys working with students at the 6th grade level. Even though she does use the textbook for
many of her daily assignments, she has also developed some favorite units over the years. She loves to teach these
units, especially the unit on measurement. The state test includes measurement among the tested concepts, and her
students always do well. The curriculum for most of the year, however, deals with computation of whole numbers
with some work on decimals and a little on fractions. She doesn't do much with geometry other than teach the for-
mulas. The only statistics that she teaches is reading and making bar graphs. Among the activities in the statistics unit
are student-conducted surveys done of other 6th, 7th, and 8th graders in the school.

Mrs. Meter is very popular with the parents because the students in her math classes always earn good grades
(very few receive a grade below a B; most make As). She is popular with students because she doesn’t give very
much homework. Students usually don’t have more than one worksheet to be completed every three or four weeks.
Homework is usually completed in class.

Teacher 2: Mrs. Gracie Kindness (6th grade)

Mrs. Kindness taught for 11 years at a feeder elementary school before coming to the middle school to teach 6th
grade mathematics 12 years ago. She is certified to teach grades 1-6. She has been to a couple of state mathematics
teacher conferences since coming to the middle school. She lacks confidence in her ability to teach mathematics and
wants to do what is right. Mrs. Kindness gets along well with all of the other teachers (except she is not sure yet
about Ms. Newbie because “she does things differently than the rest of us”).

All of the students love Mrs. Kindness. She is known to her students and the community as “Mrs. Gracie.” She is
always complimenting her students and telling them how well they are doing. Students are always happy to do the
worksheets that she assigns because she places stickers on them before returning them. She does have a class set
of calculators, but students can only use them to check their work. They have to show her the completed worksheet
before they can get a calculator out of the caddy. She allows students to use base-10 blocks or counters for some
selected activities.

Teacher 3: Mr. Rather B. Wright (7th grade)

Mr. Wright has been teaching 7th grade mathematics at the school for his entire teaching career: 23 years. He grew
up in the community and went to the junior high school that was the predecessor for HNS Middle School. He gradu-
ated from the district high school, attended the local community college, and then transferred to a university known
for its teacher education program, where he earned a degree in mathematics.

Mr. Wright is a strong proponent of students mastering basic skills. Students in his class are not permitted to use
calculators. He assigns homework regularly: usually a worksheet he has created, but occasionally problems from the
textbook. Students are permitted to work on homework assignments in groups.

Mr. Wright seldom uses whole-class instruction to teach a lesson. He generally has students read the lesson open-
ers in the textbook and then work on the examples in their group. Once they begin the assignment, they can ask him
for help if no one in the group understands what to do. He sometimes uses manipulatives in his demonstrations. He has
enough of some types of manipulatives (geoboards, fraction circles, counters) for all of his students to use if they like.

Mr. Wright has not taken any additional mathematics classes since he received his degree. He rarely attends pro-
fessional development related to mathematics (none within the past five years). He has never attended a state,
regional, or national mathematics teacher conference.
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FIGUREA.7 | TEACHER DESCRIPTIONS (continued)

Teacher 4: Mr. Trey Ditional (8th grade)

Mr. Ditional grew up in the community in which he now teaches. Everyone in the community seems to know him.
His reputation is so strong that even those parents who didn't have him for a teacher said that they did, and they all
have their favorite “Ditional stories” to tell. He has taught 8th grade mathematics for 30 years. He likes to weave sto-
ries into his lessons that relate to mathematics. Some are related to careers of his former students, some are related
to basketball (which he used to coach), but most are whimsical, lighthearted stories that are meant to both interest
the students and make the class entertaining.

Mr. Ditional has never allowed his students to use calculators, and he is not about to start now. He does some-
times use a computer and an LCD projector to teach mathematics using favorite Web sites, but his students never
use a computer. Nor are students allowed to use manipulatives. He says they are “toys” and have no place in an 8th
grade classroom.

For assignments, he uses the textbook or workbook pages from the adopted program, but often uses copies of
favorite worksheets that he has had for years. His tests are variations of ones he has always given. Students must
show the processes they use to solve the problems. Student solutions are not counted as correct unless they also
show all of the work. No partial credit is given if they miss a sign or if they fail to reduce a fraction. If the problem says
to work out the solution to the nearest 10th and the student gives the answer to the nearest 100th, it is incorrect.
"Part of my math class is learning how to follow directions. It is a life skill that they will need as much as they will
need the math.”

Mr. Ditional is the school’'s mathematics department chair.

Teacher 5: Ms. Ima Newbie (8th grade)

Ms. Newbie joined the math faculty this year after teaching in another school for five years. Although she grew up in
the state, she is new to the community. She graduated from the state university, where her mathematics education
class emphasized the national mathematics standards. Her husband is also a mathematics educator (an instructor at
the local community college).

Ms. Newbie believes that mathematics is more than skills. She agrees with the NCTM that a strong mathematics
program should also include the development of reasoning, problem solving, communications, connections, and rep-
resentations. She tries to include these in her classroom through frequent use of cooperative learning, manipulatives,
and student projects and presentations. She has tried to develop integrated lessons with teachers within other
departments, but has not had any success so far.

She used money from the budget allocated to her to purchase some calculators and encouraged her students to
purchase their own calculators. She believes that students in her 8th grade mathematics classes should be able to
use calculators at any time. Although she does teach the computational processes (integer rules, etc.), she empha-
sizes problem solving. She has some manipulatives that she has accumulated on her own over the years that she has
been teaching, but she doesn't have all that she would like to have. She frequently borrows manipulatives from her
husband's mathematics department for specific lessons.

Although the other mathematics teachers are polite to her, she feels like they haven't really accepted her into the
department yet. She believes that it is just because the rest of them have been together so long that it will take some
time for them to get used to somebody new in the department.




Appendix A: Training 139

FIGUREAS

STUDENT INTERVIEW RESPONSES

SCHOOL Harder—Not-Smarter Middle School

INTERVIEW GROUP INFORMATION 12 students, 4 from each grade level: 6th, Fth, and 8th

Compiler's Use

[1.3]

[1.4]
[1.4]
[1.7€]
[1.7h]
[2.5]
[2.5]
[2.5]
[2.5¢]

[1.6]
[2.4]

Question

Response

1. Which of the following do you think is most important?

a. Basic skills (math facts, computation)
b. Concepts (e.g., place value)

c. Real-life applications

d. Problem solving

Which do you think your teacher feels
is most important?

6th 5yador§—all ¢aid basic ¢kills

Fth 5yadcr§—2 said basic skills and 1 caid
applications; 1 no opinion

8th 5rador—2 aid oonocpf; and 1 caid appli—

cations; 1 no opinion

All caid that their teachers seemed to think
bagic skills were most important, except for
Mg¢. Newbie, who emphasizes problem §olvin5.

2. Which of the following have you done this year?
a. Described answers to problems in writing
. Wrote a math report
. Created your own math models or design
. Collected data through a survey
. Did a probability experiment
Went on a math field trip
. Did a math project
. Discussed different ways to solve math problems

oQ —+~ 0o O O T

All said qu had done some of thig.

None has written a math repor'f‘.

Onh’ in M¢. Newbie’s clags . . .

. Onh’ in M¢. Newbie’s clags . . .

All caid yes, but only M. Newbie’s students
have done an exporimon‘l' vging_ maniPufaﬁ\/oc.
None

0 Tw

-

None
%j All said qu have discvssed different
Proooalvres for doing_ problemc.

3. Which of these best describes how your teacher
begins a new lesson?

a. Teacher reviews what you have learned previously
and talks about how it will relate to the new lesson.
b. Teacher goes straight into the new lesson without

discussing previous lessons.

a. M¢. Newbie vgvallq doeg thig.

b. The other teachers do thig.
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FIGUREAS

STUDENT INTERVIEW RESPONSES  (continued)

Compiler's Use

Question

Response

[1.4]

4. Does it help you to learn math by . . .
a. Listening to how other students solved problems?
b. Writing so that your teacher understands your
thoughts?

a. Stidents azreed. u;va”q learn more from
another student than | do from the teacher.”

b. “All of our tests are multiple choice, so we
don’t ever have to write anq‘l’hing,‘“

[2.2b]

5. Do you work with other students in groups? What kind
of groups (e.g., small groups, large groups, pairs)?

Do you feel that group work helps you to learn better
or not?

Fth graders: “We do some Zrovp work—
vsvally working_on homework with a partner.”
All 8th zraders caid yes. “It doeg help me to
talk it ovt with someone elce.”

[2.2d]

6. Do you use manipulatives? Which do you use
most often?

Fth: “We never vse maniPulaﬁms,"

Bth: “Ms. Newbie hag vs vse manipulatives at
least once every week or o. In her clags,
we can vse whatever we want to helP s
vnderstand the Prob!em."

[2.4]

7. Do you have math homework? Does it take you more
than 20 minutes on average to complete your
homework?

What type of homework do you usually do? Is it usually
a. Textbook problems to practice a new concept?

b. A real-life application, such as collecting data?

c. Writing in a math journal?

Fth: “We v;va“q 59+ most of owr homework.
done in clags.”
“It wsvally takes less than 20 minvtes.

Fth: Homework alvvaqg comes from the math
textbook. or worksheets.

Stvdents in other gmol&; agreeol or were
noncommittal.

[2.2a]

8. What are some of the problem-solving strategies you
have used in math this year?

Most <aid addition, subtraction, multiplication,
and divigion. Only Mg. Newbie’s ctudents zave
appropriate regponses (work.iné_ backward,
gvess-and-check, make a ta le).

[4.2]

9. Do you sometimes wish that the math was more
difficult or more challenging?

All but two rop“cal yes. “Math clags ic boring."
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FIGUREA.8 | STUDENT INTERVIEW RESPONSES (continued)
Compiler's Use Question Response
[2.21] 10. Which of these best describes your teacher’s Most rcpliool that their teacher ucuallq had a
method of getting answers to questions? combination of calling.on those whose handg are
a. Calls only on students whose hands are raised raised and calling.on stvdents r:mdomh] (aH’hough
b. Calls on no one; students call out the answers ‘qu7 aid that peo le celected ranalomlb] were
each time vsva ll1 ones who were 'i’aflcing_ or not Paqing_
c. Calls on students in a predictable pattern, like a‘H'on‘Hon).
going down the row
d. Calls on students randomly
[9.3] 11. Which of the following types of tests have you taken | All ¢aid that all tests have been muH’iPIe
this year? choice.
a. Multiple choice
b. Short answer
c. Matching
d. Problems in which you have to show all your work
e. Problems where you have to explain or justify your
solution (open response)
Do you get partial credit on test questions in which Students don™t have to show their work. and
you have to show your work? don’t 591‘ any Par‘ﬁal credit for it if +her1 do.
[5.1] 12.  Does your teacher ever ask you what you are interested Onlq Ms. Newbie does thig.
in and then find math problems related to those
interests?
[5.4] 18 Who in the school talks about how math is important Teacher and coungelor
later—in high school, in college, or in the working
world? Your math teacher? Principal? Counselor?
Who tells you what kind of math is needed in particular | Teacher
careers?
[1.8] 14. How often do you use computers in math? How do “We don’t vse oompv‘l‘&rg in math.” “Sometimes
[2.3] you use them? the teacher will show vg gome’l’hing_ u;ing_ her
oompu‘l‘cr."
15. What would you change about the math program to “Do gh;ff like the students do in Mg. Newbie’s
improve it or make it more interesting? clags.” Use oomPlrf‘cr 53”!6;. Plawl math 5ame§.
Make it fun. Don’t 5ive o much homework.
16. What do you like about the math program that you Ms. Newbie
think the school should keep and not change?




1472 THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW

FIGUREAS | ADDITIONAL INFORMATION FROM PARENT INTERVIEWS

B All the parents felt that the school has very good mathematics teachers who are willing to stay after school to help
students who have questions.

B The school Web site has each teacher’s e-mail address for students or parents to send questions, but none of the
parents have ever sent an e-mail to any teacher. Two of the parents don't have Internet access at home or work.

B The parents remember getting the state report card mailed home in the fall, and they think the math scores went
up, but no one knows for sure.

B Teachers gave each student a copy of a course syllabus on the first day of school. Two parents were not aware of
this. Those who had seen a syllabus said that it included a grading policy to show how much of the grade came
from tests, quizzes, participation, homework, notebooks, and so on, but none could remember the exact
percentages.

B One of the parents was a member of the curriculum committee and two were PTA officers, but none could
remember ever attending a general school meeting to discuss the math program (or any other academic area).

B The school doesn’t have a regular mailing such as a school newsletter. The school has a newsletter club sponsored
by a language arts teacher. The group of students in this club put out a newsletter once or twice a semester. It
mostly contains stories about students, sports, dances, etc.

B The parents think the principal is a very strong instructional leader who runs a tight ship. They don't know what his
teaching background is, but a couple of parents remember that he used to be a coach.

B The only field trips the parents know about are those made by the academic teams.

B All but one of the parents feel that the mathematics program is generally pencil-and-paper and not much hands-on
(except for Ms. Newbie's classes).

B The school has a career day each spring, but the parents weren't aware of any career discussion in math classes.

B The parents felt that the emphasis in math seemed to be on skills—getting the students able to do the problems
in the text—although one parent said that her child’s teacher seemed to really emphasize problem solving.

B Except for one parent who had a special education student, none of the parents were aware of students having
any experiences in measurement of any type (linear, area, capacity, etc.) in math classes.

B The parents thought the teachers were fair to everyone. They didn't think there were any biases or discrimination
based on gender, race, ability, or special education status. However, when teaching to learning styles was
explained, all but one of the parents thought that the teachers may be weak in that area. They did think they were
doing the best they could considering the number of students the teachers had to work with each day.

B None of the parents had been asked for suggestions, to serve on a committee related to the mathematics
program, or to be a guest speaker in a math class.

B All the parents thought that the school goal was to improve the math scores on the state test.
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FIGUREA.10 | ADDITIONAL SCHOOL INFORMATION COLLECTED

The school's math curriculum is not available for review. Teachers comment that they think someone worked on
the curriculum last summer. One teacher remarked that she thinks that Mrs. has a copy. The

principal states that a consultant assisted the district with writing a math curriculum last summer for two days.

Classroom observations in some classrooms included the following:

— Students taking a test during three periods of one teacher’s class.

— Students doing seatwork/homework for at least 30 minutes of each 48-minute class in one teacher’s classes.
— One teacher demonstrating multiplication of fractions using overhead fraction pieces and transparencies.

— One teacher letting students use calculators to check their answers after they had completed all the problems

by hand first.

— One teacher demonstrating dropping a ball from different heights and measuring the height of each bounce.
One student then recorded the data on the board for other students to record on their papers. Students then

graphed their results.

Teachers report that they are evaluated regularly. The principal states that he “doesn’t have a math background, but
he has strong teachers and trusts them to know what to teach and how to teach it”” The principal, teachers, and
students report that whenever the principal is in classrooms conducting observation, he sits in the back and is not
involved in the lesson. The principal states that he attends all professional development sessions with his teachers.
However, both he and the teachers say there haven't been any math professional development offerings for quite

some time.

Teachers say that each receives $250 to $300 per year for instructional materials and supplies, but that “we are
luckier than some because we can have as much paper as we need for copies.” The principal says that teachers
can get anything else they need or can attend professional conferences (with substitutes paid, but not registration

or other expenses) as long as they “make a good case for it.”

Each math class has one networked computer that appears to be used for administrative purposes (recording

grades and attendance, e-mails to staff, etc.). Students do not report any use of technology in their math classes.

The principal states that he often requires teachers to submit assessment items along with their lesson plans
when he collects them each week. He states that he does not “go over every detail” of the items or the lesson

plans, but checks to see that the teachers are completing them.
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FIGURE A.11

SCHOOL IMPROVEMENT PLAN FOR MATHEMATICS

SCHOOL: Harder-Not-Smarter Middle School

Priority Need

According to the math subdomain score on the state
assessment, 8th grade students scored significantly
below the state mean on geometry and measurement.
The student questionnaire that accompanied the state
test indicated that students are not using manipulatives
to verify reasoning, nor are they using a variety of tools
to develop their mathematical knowledge.

Causes or Contributing Factors

Based on professional development records

B Math teachers have not received training on the use
of manipulatives to teach geometry.

B Teachers have not received training on measurement
concepts for middle school students.

Based on test data

B Students are unaware or unable to apply problem-
solving strategies or higherorder thinking skills to
the solution of geometry problems.

Based on examination of the curriculum

B The geometry chapter is late in the textbook—after
the 8th grade testing—and students may have
forgotten what they have learned in previous years.

Goal

A. To improve students’ understanding of geometry and
measurement concepts so that they are able to apply
their understanding in multiple settings and problem situ-
ations.

Measurable Objectives

A1. Introduce at least 80 percent of all geometry con-
cepts through the use of manipulatives or math tools.

A2. One hundred percent of math teachers will attend a
minimum of six hours of professional development on
the use of manipulatives to introduce geometry con-
cepts, to practice skills, and to do problem solving.

A3. One hundred percent of math teachers will attend
six hours of professional development on problem
solving.

A4. One hundred percent of 8th grade math teachers
will teach at least one geometry unit and one measure-
ment unit prior to state testing.

Ab. The percentage of students who score Novice will
be no more than 50 percent.
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THIS APPENDIX PROVIDES THE TOOLS NECESSARY TO CONDUCT MATHEMATICS
Program Improvement Reviews. The reproducible forms are also available for down-
load in a password-protected PDF format from the ASCD Web site: www.ascd.org.
Follow the Publications link to the Books page, click on “Browse by Title,” and then
select this book’s title. You may also search for the book’s title from the home page.
To access the PDFs, enter the password ASCD105126 when prompted.
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FIGURE B.1

RATING FORM FOR THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW STANDARDS

Standards and Indicators for a Quality Mathematics Program

5 = Completely consistent with best practices
3 = Moderately consistent with best practices

N/O = Not observed
N/A = Not applicable

1 = Inconsistent with best practices

Standard 1: Curriculum

The curriculum uses problem-centered content that develops students’ conceptual understanding of mathematics,
ability to apply mathematics, ability to communicate mathematically, and knowledge and skills in using mathemat-

ics algorithms.

Indicators Rating
1.1 The math curriculum is written and is used in planning the instructional program.
1.2 The curriculum is research-based and redesigned periodically to respond to our changing society.
1.3 Problem solving is an integral part of all mathematical activity.
14 Students understand that communicating mathematically requires a variety of processes—
observing, representing, discussing, analyzing, thinking creatively, reading, writing, and listening.
15 The math curriculum is aligned with the state standards and state assessments.
1.6 Students understand that mathematical ideas are connected and that all of mathematics
is an integrated whole.
1.7 The curriculum develops students’
(K-8) a. Number sense, operation sense, and computational skills.
b. Mastery of estimation and mental computation.
. C . U ndersta ndmg of p aner n S Sequences a nd Sene S .................................................................................
d. Knowledge of measurement and geometry.
e "Séa{ié'[ Senseandreasonmg ...............................................................................................................
f. Ability to collect, organize, represent, and interpret data.
9. Facility using statistical methods and exploring chance and probabiity models. |
hFaCI“tyusmgalgebralc sk|||sandconcepts ............................................................................................
1.7 The curriculum develops students’
(9-12) a. Operations on real numbers (absolute value, factorial, etc.).

g. Ability to collect, organize, and display two-variable data.
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FIGUREB.1 | RATING FORM FOR THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW STANDARDS (continued)

Indicators

Rating

17

h. Ability to understand statistical models, probability, and combinatorics.

|. Ability to apply right triangle trigonometry.

1.8

Appropriate instructional materials are provided and used to reinforce the objectives of the
math curriculum.

1.9

Teachers demonstrate thorough understanding of the written mathematics curriculum.

Standard 2: Instruction

and reasoning.

Instruction engages students in a variety of learning experiences designed to develop mathematical discovery

Indicators Rating
21 Instructional strategies reflect a constructivist orientation, including student exploration,
development of concepts from direct experience, and questioning to elicit higherorder thinking.
2.2 Teachers use appropriate instructional strategies relevant to the objectives of the mathematics
curriculum, including
a. Multiple problem-solving strategies and application of these strategies in routine and
nonroutine problems.
b. A variety of instructional grouping patterns.
c. Reading, writing about, and discussing mathematical ideas.
d. The use of manipulatives to introduce concepts, practice skills, practice problem solving, and
verify mathematical reasoning.
e. Provisions for students to pose problems, analyze their own mistakes, and discover new
solutions.
f. Monitoring of student performance, giving immediate response, and adjusting instruction
accordingly.
2.3 Students use a variety of technological tools—including computers, calculators, and other
scientific equipment—to develop and extend their mathematical understanding.
2.4 Instruction includes a developmentally appropriate balance of preteach/teach/reteach, review,
guided practice, monitored classwork, and independent homework.
25 Field trips, math fairs, speakers, and other supplementary programs and enrichment activities
extend instruction beyond the classroom into the school and the community.
2.6 Course objectives are linked to materials and activities and guide the teachers’ instruction.
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FIGUREB.1 | RATING FORM FOR THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW STANDARDS (continued)
Standard 3: Equity and Diversity
The school provides learning environments that meet students’ diverse learning needs.
Indicators Rating

3.1 Students of all ethnic groups, cultural groups, ability groups, economic levels, learning styles

(multiple intelligences), and genders have equal access to information, assistance, classroom

interaction, and technology.
3.2 Teachers use fair and flexible grouping practices.
3.3 Teachers accommodate students’ special needs, abilities, and disabilities.
34 Teachers use specific strategies to motivate underachievers and address students’ particular

learning needs.
35 The classroom environment reflects the diversity of students’ cultures and values, thereby

inviting participation by every student.
3.6 Professional development relating to equity and diversity is provided to the staff.
3.7 The teaching staff selects mathematics curriculum materials that avoid bias and stereotyping and

encourage cultural and gender appreciation.
Standard 4: School Climate
The school climate creates positive attitudes toward and about mathematics and encourages and recognizes
students’ accomplishments in mathematics.

Indicators Rating

41 Students, parents, and teachers believe all students are capable of achievement in mathematics.
4.2 Students help develop high expectations and standards for themselves and for others.
4.3 Teachers exhibit high expectations for all students.
44 The school recognizes and rewards the mathematics achievements of all students, especially girls,

minority students, developing English speakers, and those with special education needs.
4.5 Students are rewarded for originality, accuracy, personal initiative, and creativity in mathematics.
4.6 Students feel free to make mistakes and are encouraged to take risks.
4.7 School support personnel (teachers, counselors, administrators, instructional aides, etc.) actively

promote the mathematics program.
4.8 The mathematical accomplishments of students and school personnel are appropriately recognized.
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FIGURE B.1

RATING FORM FOR THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW STANDARDS  (continued)

Standard 5: Usefulness

The mathematics program relates instruction and learning to students’ interests, experiences, and future goals.

Indicators Rating
5.1 Teachers relate mathematics to individual student interests and to subsequent mathematical studies.
5.2 The school environment—across classrooms and in the halls, the media center, the cafeteria, and
other public places—stimulates interest and demonstrates the usefulness and value of mathematics.
5.3 Teachers integrate mathematics with other content areas when appropriate.
5.4 Teachers highlight applications of mathematics in the everyday life and culture of students and the
community and its importance in students’ future career choices.

Standard 6: Professional Environment

The professional environment inspires collegiality and understanding among the faculty and the administrative

staff to wo

rk together to implement an effective mathematics program.

Indicators Rating

6.1 Staff members can
a. Articulate the instructional goal(s) for mathematics.
b. State specific instructional and noninstructional activities directed toward meeting those goals
c. Explain what the school’s improvement plan contains and use it in planning their activities

during the school year.

6.2 The school staff and district support teachers’ continuing education in mathematics.

6.3 Professional development programs in mathematics are evaluated for effectiveness.

6.4 Teachers have been trained in the use of the program/materials that they have adopted for the
teaching of mathematics.

6.5 School and district administrators encourage and fund active involvement in local, state, and
national professional mathematics associations, societies, and research activities.

6.6 Cross-grade collaboration and/or interdisciplinary planning strengthen mathematics teaching.

6.7 Interruptions during academic learning time are kept to a minimum.

6.8 Principals and teachers are informed of and participate in opportunities to expand their
mathematical knowledge.
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FIGUREB.1 | RATING FORM FOR THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW STANDARDS (continued)

Standard 7: Community

The school involves the parents and the community in a collaborative effort to develop mathematical knowledge

among students.

Indicators Rating
71 The school encourages families to expect and support mathematics achievement by all students.
7.2 Parents are provided opportunities to make suggestions that they think may improve the curriculum.
7.3 Communication to the community regarding the instructional program and state/national test results
occurs on a regular basis.
74 Parents are informed of
" a. Available academic support and instructional assistance in mathematics. |
" b.The purpose and structure of the instructional program in mathematics. |
. Their child's curriculum options and their child's future career possibiities. | |
75 Joint school/community activities related to the mathematics instructional program take place regularly.

Standard 8: Organization and Leadership
The school facility and school leadership enhance opportunities for effective and consistent mathematics

instruction.
Indicators Rating
8.1 Nonteaching responsibilities and extra duties are equitable and kept to a minimum.
8.2 The design of the professional development program for mathematics is based on needs identified
from analyses of student and teacher data.
8.3 Classroom teachers are assigned classes at or under recommended capacity size.
8.4 The main focus of the principal is instructional leadership that promotes and supports teaching
excellence.
85 The principal
. a . Conveys h |gh . exp ectat'ons for StUde ms Staﬁ . and . Se|f ................................................................................
b, Actively pursues a program of professional development focusing on improving mathematics |
instruction.
. Confers with teachers immediately following observations, reinforcing effective practices and |
providing guidance to improve ineffective ones.
' d. Demonstrates effective interpersonal skils that enable facilitation of change in the school. |
e Articulates his o her beliefs about effective instruction in mathematics. |
8.6 An appropriate amount of time is scheduled for instruction in mathematics.
8.7 Classrooms have adequate space and furnishings to facilitate a standards-based investigative program.
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FIGURE B.1

RATING FORM FOR THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW STANDARDS  (continued)

Standard 9: Assessment and Evaluation

The school continually assesses student achievement, evaluates program effectiveness, and uses the results to
determine if there is a need for improvement.

Indicators Rating
9.1 Mathematics program evaluation includes
a. Self-examination as well as evaluation by external sources.
b. Examination of a variety of qualitative and quantitative data, including state assessment results,
survey results, and student work.
9.2 Evaluations directly relate to both instructional and assessment goals established for the program.
9.3 Students have adequate opportunities to demonstrate their achievements through multiple methods
of assessment.
9.4 To report results:
a. Teachers use various forms of documentation to report student progress, achievement, and
participation.
b. The results of evaluations are made available to parents and interested parties and discussed in
relation to state standards and school goals.
9.5 All mathematics teachers participate in mathematics program planning and evaluation.
9.6 The school coordinates needs identification and improvement activities with the programs in
other schools in the district, particularly schools in the feeder pattern.
9.7 Teachers and administrators use state assessment results, student feedback, and other data to
identify strengths and weaknesses in the curriculum.
9.8 Academic support activities (remediation/enrichment) provide additional opportunities for student
learning.
9.9 Evaluation criteria distinguish between effective and ineffective teaching practices.
Standard 10: Financial and Material Resources
The mathematics curriculum is supported by adequate financial and material resources.
Indicators Rating
10.1 Funds allocated are sufficient to meet the needs generated by the program.
10.2 The school makes use of appropriate resources from other educational institutions, parents,
businesses, industries, and service clubs.
10.3 Expenditures are determined collectively by the affected staff.
10.4 Funding is provided to enable students to experience extracurricular and cocurricular activities,
such as field trips, regional competitions, and math fairs.
10.5 Appropriate technology is available in sufficient quantities to meet the needs of the

instructional program.
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FIGUREB.2 | GUIDE FOR RATING MPIR INDICATORS AND STANDARDS

This guide is designed to provide direction in completing the ratings for the program standards and indicators in the
Mathematics Program Improvement Review process conducted for schools. Each indicator under a standard is assigned a
rating reflective of the mathematics program at the school. A capsule rating is then assigned to the standard, based holisti-
cally on the indicator ratings.

Each indicator is rated on a five-point scale. This guide contains descriptors to help assign the appropriate ratings.
Having a consistent and reliable method of assigning and interpreting the ratings will aid school staff members in using the
MPIR report in their improvement planning.

Using This Guide

1. Persons assigning the ratings should examine all the evidence collected that relates to the indicator and then select the
rating whose descriptor most closely matches the evidence.

2. The descriptors given for a particular indicator are intended to represent the typical range of conditions that could exist in
the school’'s mathematics program. The descriptors do not reflect the entire set of possibilities, nor are the brief state-
ments sufficient to completely characterize the rating levels. The descriptors are a guide, not a prescription. Persons
assigning the ratings will need to use their informed judgment, based on the evidence collected, when deciding the
most appropriate rating to assign.

3. Indicators do not have descriptors for all five rating levels. The “in-between” rating should be assigned if the evidence
gathered indicates that such a situation exists.

Example: For the indicator below, suppose the evidence indicates that the teachers use a curriculum consisting of the
list of state standards, but nothing else. Thus, the situation is better than the descriptor for “1” but does not satisfy the
descriptor for “3." Therefore, the appropriate rating would be “2."

Indicator 1 3 5
1.1 The math curriculum No written curriculum Curriculum consists of Curriculum contains
is written and is used in exists. state standards, together standards, scope and
planning the instructional with a topic list. sequence, learning objec-
program. tives, and suggested
activities.

4. In some cases, circumstances may be such that no evidence addressing a particular indicator was collected, or the evi-
dence collected was insufficient for the team to make a confident rating. In these cases, the indicator should be marked
“N/O" for “not observed.” Because the MPIR is a data-based process, it is important that ratings be based on evidence
gathered, not on hunches or opinions.

5. In some cases, the situation at a school may make some indicators inappropriate or irrelevant. The appropriate rating in
this case is “N/A" for “not applicable.” For example, Standard 6.1 addresses the goals that the school has set for its
mathematics programs. If the school has not set any goals for mathematics, then Indicator 6.1a and 6.1b would be
rated “N/A"
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FIGUREB.3 | TEACHER SELF-PERCEPTION QUESTIONNAIRE

SCHOOL

Your school leadership has requested that a team visit your school to conduct a Mathematics Program Improvement
Review. This review will use self-reported data from this questionnaire as well as interviews and observations on the day of
the visit. None of the collected data will be used to identify or single out any teacher. The report issued as a result of the
visit will be an analysis of the overall mathematics program. After completing this form, return it to your school secretary to
be placed anonymously in an envelope.

Compiler's Use Professional Background and Affiliation

a. | have total years of classroom teaching experience.

b. | have a certification to teach mathematics in the following grade-span (circle one):

K-4 K-6 K-8 5-8 7-12 9-12

[6.5] c. | am a member of a state mathematics organization and/or NCTM.
D Yes D No

[6.5] d. | have attended a state, regional, or national mathematics conference

in the past three years.
D Yes D No

Instructional Approaches

How often do you use each of the following techniques to teach math in your classes?

Daily Weekly Monthly Rarely Never
[5.4] a. Students solving real-life problems ... ... D D D D D
[2.2¢] b. Libraryresearch ..................... D D D D D
[2.2¢] c. Mathematical writing (reflections) . ... ... D D D D D
[2.1] d. Demonstrating/modeling .............. D D D D D
[2.2d] e. Students using manipulatives*. ... ...... D D D D D
[2.2b] f. Students in groups or teams . .......... D D D D D
[2.2b] g. Groupprojects .................... .. D D D D D
[1.4] h. Workbooks . ........................ D D D D D
[2.3] i. Calculator problem solving. . ........... D D D D D
[2.3] j.  Computer drill and practice ............ D D D D D
[2.4] k. Review of skills and procedures. .. ...... D D D D D
[2.4] I, Individual projects. ... ................ D D D D D
[2.5] m. Math-related field trips . .. ............. D D D D D
[1.3] n. Computer problem solving. . ........... D D D D D
[2.4] 0. Lecture with student note taking........ D D D D D

*Note: Manipulatives are items like geoboards, counters, algebra tiles, base-10 blocks, and so on. Math tools are
single-purpose items like calculators, graph paper, rulers, compasses, and protractors.
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FIGURE B.3

Compiler’s Use

[2.4]
[1.4]
[2.4]
[2.5]
[6.3]

[10.1]
[1.8]

[10.5]
[9.1b]
[8.2]

[1.3]
[1.6]
[2.1]

[2.2d]

[2.2b]
[2.2a]

[2.2¢€]
[3.1]
[3.3]
[3.1]
[5.4]
[9.3]

TEACHER SELF-PERCEPTION QUESTIONNAIRE (continued)

Daily Weekly Monthly Rarely Never
p. Whole-class discussion ............... D D D D D
g. Student-led discussion................ D D D D D
r. Individualized assignments. . ........... D D D D D
s. Guestspeakers...................... D D D D D
t. Interdisciplinary lessons............... D D D D D
Concerns

To what extent is each of the following a problem that limits students’ mathematics learning in your school?

Not a Slight Moderate Major
Problem Problem Problem Problem

[]

[]

Availability of funds for mathematics materials and supplies ............. D D

Availability of appropriate curriculum materials (texts,

calculators, software, etC.) . . ... ... ... D D D D
Availability of and access to computers and other technology . ........... D D D D
Pressure to prepare students for state assessment . ................... D D D D
Availability of inservice opportunities for math teachers .. ............... D D D D
Training

Reflect on the inservice training you have received and evaluate how prepared you feel to perform
the following activities.

NotWell  Somewhat Well Very Well
Prepared Prepared Prepared Prepared

Develop lessons with a problem-solving focus . ............ ... ... . ... D D D D
Use an approach that provides mathematical connections . .............. D D D D
Develop lessons that provide opportunities for students
to actively construct their own mathematical knowledge . ............... D D D D
Provide opportunities for students to use manipulatives
to verify mathematical reasoning. . .......... ... .. . . o D D D D
Use cooperative 1earning groups . . . .. oot D D D D
Model multiple problem-solving strategies and have
students apply what they have learned ... .......... ... ... ... ... ... D D D D
Have students pose theirown problems. ............ .. ... ... .. .. ... D D D D
Teach classes containing students of heterogeneous abilities ... ......... D D D D
Use appropriate techniques for students with special needs .. ........... D D D D
Teach classes containing students with different learning styles . ......... D D D D
Connect math to reallife contexts and careers . ....................... D D D D
L O O

Use a variety of assessment strategies to measure students’ success . . . . . D
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FIGURE B.3

TEACHER SELF-PERCEPTION QUESTIONNAIRE  (continued)

Compiler’s Use

[3.1]
[2.2¢]

[6.1]
[2.1]
[3.1]
[2.2f]

[2.2d]
[1.8]
[3.1]
[2.3]
[7.2]
[2.1]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]
[2.3]

[6.4]

Preparation

Do you feel well prepared—either through professional development or coursework—to do the following?

NotWell ~ Somewhat Well Very Well

Prepared Prepared Prepared

Encourage participation of males in mathematics ... ................... D D D

Listen/ask questions as students work in order to gauge

theirunderstanding . ... . D
Encourage students’ interest in mathematics ... .......... ... ... ..... D
Develop students’ conceptual understanding of mathematics . ........... D
Encourage participation of minorities in mathematics. .. ................ D
Take students’ prior understanding into account when planning

curriculum and inStruction ... ... ... D
Manage a class of students engaged in hands-on/project-based work.. . . . .. D

Use the textbook as a resource rather than the primary instructional tool . . . D

JOOOo0dooUn oo4
JOOOo0dooUn oo4

Recognize and respond to student cultural diversity . . .................. D
Use calculators/computers for mathematics learning games .. ........... D
Involve parents in the mathematics education of their children .. ......... D
Lead a class of students using investigative strategies. .. ............... D
Use calculators/computers for drill and practice .. ..................... D
Use calculators/computers to demonstrate mathematics principles. . .. .. .. D
Use calculators/computers to collect and analyze data . . ................ D
Use calculators/computers for simulations and applications ... ........... D
Use the Internet in your mathematics teaching for general reference .. .. .. D
Use the Internet in your mathematics teaching for data acquisition........ D

Use the Internet in your mathematics teaching for collaborative

[]
[]

projects with classes/individuals in other schools .. .................... D

In the past three years, how many hours of professional development have you had in mathematics
or mathematics education?

D None

D 6 hours or less

D 7-15 hours

D 16-35 hours
D More than 35 hours

Prepared

[]

L OUdoodooodot ODon
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FIGUREB.3 | TEACHER SELF-PERCEPTION QUESTIONNAIRE (continued)
Compiler's Use
[6.4] If you have had professional development related to your mathematics teaching in the past three years,
what was the format? (Check all that apply.)
L] A
D Attendance at a workshop on mathematics teaching
D Observation of other teachers teaching mathematics as part of your own
professional development (formal or informal)
D Study group of teachers on mathematics teaching issues
D A formal college/university course in the teaching of mathematics (math ed)
D A formal college/university mathematics course
D Service as a mentor and/or peer coach in mathematics teaching as part of a formal
arrangement that is recognized or supported by the school or district
D Attendance at a national or state mathematics teacher association meeting
D Collaboration on mathematics teaching issues with a group of teachers at a distance
using telecommunications (distance learning)
Instruction
How much emphasis does your instruction place on each of the following elements?
Not Much Some Moderate  Extensive
[2.1] Mathematical concepts . ... ... . . D D D D
[2.2a] Problem solving . .. ... D D D D
[2.1] Mathematical reasoning. .. ... D D D D
[1.7a] Computational skills . . ... ... D D D D
[1.6] How mathematics ideas connect with one another .................... D D D D
[5.1] Increasing interest in mathematics . .......... ... .. .. . ... ... D D D D
[5.1] Preparing for further study in mathematics .. ......................... D D D D
[1.7a] Mathematical algorithms/procedures. . .......... ... ... ... .. . ... D D D D
[1.7a] Ability to perform computations with speed and accuracy .. ............. D D D D
[9.1b] Standardized test preparation. . ... . D D D D
[1.4] Expression of mathematical ideas (orally and in writing) . . ............... D D D D
[1.6] The logical structure of mathematics. .. ....... ... ... ... ... ......... D D D D
[5.4] Applications of mathematics in business and industry .. ................ D D D D
[5.4] The history and nature of mathematics . . ......... ... ... ... ......... D D D D
[2.4] How much homework do you assign in an average school week?
D 0-10 minutes
D 11-20 minutes
D 21-40 minutes
D 41-90 minutes
D 91-120 minutes
D More than 120 minutes
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FIGUREB.3 | TEACHER SELF-PERCEPTION QUESTIONNAIRE (continued)

Compiler's Use Technology Use

[2.3] In which of the following ways do students use calculators or computers in your math class?
(Check all that apply.)

D Do drill and practice

Demonstrate mathematics principles
Play mathematics learning games
Do probability simulations

Collect data using sensors or probes
Retrieve or exchange data

Solve problems using simulations

NN

Take a test or quiz

Resources/Equipment
[1.8] Indicate the degree of use of each of the following in your math instruction.

Do Not Use Do Not Use

(Not Needed) (Not Available) Use
Overhead projector. . ... ... D D D
Videotape player. . .. ... D D D
VideodisC player . . . ... D D D
DVD player . .. ..o D D D
Four-function calculator (class set) ........... .. ... .. . . i D D D
Fraction calculators (class set) . .. ... .. D D D
Graphing calculators (class set) .. ... D D D
Scientific calculators (class set) ... .. ... o D D D
COMPULETS oot D D D
Calculator/computer lab interfacing devices . ......................... D D D
Computers with Internet connection . ........ ... .. ... ... . ... D D D

Use of Textbooks/Commercial Programs

[1.8] Which of the following best describes your use of textbooks or alternative commercial programs in your
math classes?

D Use one textbook or program all or most of the time
D Use multiple textbooks or programs

D Do not use a textbook or commercial program
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FIGUREB.4 | CLASS DESCRIPTION QUESTIONNAIRE

SCHOOL

Teacher Room #
Grade Level and Subject # of Students
#|EP Students _ # IDEA/Section 504 Students __ # G/T Students __

Grouping approaches used: (homogenous/heterogeneous/other )

1. Name of the mathematics text or other materials used:

2. A brief description of the lesson planned during MPIR observation:

3. Professional organizations you belong to, journals you read or subscribe to on a regular basis, and professional

development you have attended in the past three years:

4. Technology or software used in your class:

5. Other information the review team should know about you or your students:
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FIGUREB.5 | PRINCIPALS SELF-PERCEPTION QUESTIONNAIRE
SCHOOL
Compiler's Use Professional Development

[3.4] 1. To what extent are professional development policies and practices focused on student needs
(heterogeneous classes, learning styles, multiple intelligences, brain-based research, abilities, etc.)?

[6.8] 2. What local, state, and federal funds are made available to the school for professional development to

[6.5] support innovative delivery systems, such as teacher academies; school-university partnerships; teacher
networks; internships; courses for college credit; and active involvement in local, regional, state, or
national professional mathematics associations?

[6.4] 3. What professional development needs related to mathematics have teachers identified?

[6.2] 4. To what extent are there opportunities for continuous, sustained professional development with ongoing

[8.5¢c] study of a topic and in-school coaching?

[6.4] 5. Have teachers been trained on the program/materials/textbooks adopted for teaching mathematics?
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FIGURE B.5

PRINCIPAL'S SELF-PERCEPTION QUESTIONNAIRE (continued)

Compiler's Use

[6.8]

[9.7]

[10.1]
[10.5]

[10.1]

[6.6]

[6.6]

[9.8]
[10.4]

6. What kinds of opportunities are there for you and your teachers to broaden and deepen your knowledge of
mathematics subject matter; content-specific pedagogy; child pedagogy and adolescent development; new
assessment strategies; how to address learning differences and disabilities; how to expand the range of
teaching strategies; how to use technologies as part of the curriculum; and, how to work well with parents?

7. Does your school use mathematics achievement standards and professional teaching standards as a basis
for professional development design?

Resources

1. How are resources (money, teachers, other staff, materials, equipment, and facilities) allocated to the
teaching of mathematics? Is there sufficient technology available to meet the needs of the mathematics
program?

2. What share of the total budget goes to support mathematics instruction in regular classrooms?

3. How much time do teachers have to plan and work together in teams and schoolwide?

4. How much individual planning time do teachers have each week?

5. Are funds available to support extracurricular and cocurricular activities, such as remediation and enrichment
programs, clubs, competitions, and field trips?
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FIGUREB.6 | PRINCIPALS CHECKLIST FOR THE MATHEMATICS PROGRAM

SCHOOL

The Mathematics Program Improvement Review includes self-reported data that is cross-referenced with observational and
interview data. As the instructional leader of your school, your perceptions and understanding of the mathematics program
are critical to the analysis of the program. Consequently, we need you to complete this checklist, the results of which will
be included in the program analysis. Thank you.

Please mark under the heading “Y" for Yes, “N" for No, and “?" for “No Data.”

Compiler's Use A. School Organization Y N ?

[6.1a] 1. Does your school have written instructional goals and objectives describing what
students should be learning in math?

[1.1] 2. s there a written plan describing coordinated and sequential math experiences for all
grade levels or courses?

[1.5] 3. Is the school's math curriculum aligned to the state objectives?

[1.3] 4. Did development of the math curriculum involve teachers, administrators, parents, and
[72] anyone else responsible for implementing and maintaining that curriculum?

[9.6] 5. Does the curriculum provide for vertical articulation in math instruction/learning

(i.e., coordination with feeder schools)?

[1.9] 6. Do all classroom math teachers understand the goals, curriculum, and time allocations
[6.1a] for math instruction?

[8.6] 7. Is adequate time for teaching math scheduled on a daily basis?

[10.1] 8. Does the annual budget specify funds to adequately finance the math program?

[9.1] 9. Do you regularly re-examine the math goals, teaching/learning strategies, and materials?
[10.5] 10. Are there budgeted funds to cover costs for math materials, supplies, software,

equipment (e.g., calculators), and books?

[10.1] 1. Are teachers permitted to use petty cash funds to buy consumables for math?

[6.5] 12.  Does the budget include funds for professional development for math (e.g., consultants
for local programs, travel to conferences, and teacher attendance at conventions)?

[10.4] 13.  Does the budget provide for transportation and other costs for activities, such as field trips?

Compiler's Use B. Principal Leadership Y N ?
[74] 1. Do you conduct public awareness sessions about math with parents?
[8.2] 2. Do classroom math teachers have an opportunity to provide input into the

professional development plan?

[9.7] 3. Do you feel the math section of the state assessment is a valid measure of your
school’s math program’s goals, curriculum, and experiences?

[9.1] 4. Over the past two years, have you assessed the effectiveness of your math program
using curricular reviews, teacher surveys, student interviews, review of state test
data, and other means?
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FIGUREB.6 | PRINCIPALS CHECKLIST FOR THE MATHEMATICS PROGRAM (continued)
Compiler's Use B. Principal Leadership (continued) ?
[9.7] 5. Have your school's state assessment math scores shown a positive trend over the
past several years?
[9.9] 6. Do you evaluate the quality of teachers’ math instruction?
[9.7] 7. Do your students perform as well as or better than the state average on the math
portion of the state assessment?
[8.5b] 8. Are you an active participant in math professional development programs with your
teachers?
[73] 9. Are parents and the general community made aware of the school math program
through parent-teacher meetings, math contests, or local media publicity?
[8.4] 10. If a committee is formed to select a new math program/textbook, will you be an
active participant?
[9.4a] 1. Is the school's policy for grading and evaluating students consistent with the math
program'’s objectives and instruction?
Compiler’s Use C. Support for Teachers ?
[8.5€e] 1. Do you let the teachers know that you are interested in good math education by
discussing best practices in math?
[8.5al 2. Do your teachers understand that they are expected to teach math as stated in the
curriculum?
[1.2] 3. Does the school's math curriculum offer teachers specific skills, techniques, and
[2.6] materials they can use in their classrooms?
[6.8] 4. s there a means for teachers to try out new experiences before they use them in
their classrooms?
[6.5] 5. Have most of your teachers had recent exposure to professional workshops and
meetings about math sponsored by the school or school system, regional education
agencies, colleges, or professional organizations?
[6.5] 6. Does the school provide funding for released time for teachers to attend programs
on improving math education?
[1.9] 7. Does the school maintain a professional library of math journals and other resources,
and do the math teachers use it regularly?
[8.5¢] 8. Are the teachers given a written copy of what you are looking for in your walk-throughs?
CompilersUse | D. Program Materials ?
[2.1] 1. Do the math texts and materials encourage students to explore, discover, and find
answers for themselves?
[1.4] 2. Are the processes of math—including reasoning, communications, representations,
connections and problem solving—an integral part of the materials used in math?
[1.6] 3. Is your math program aligned with both NCTM standards and state objectives?
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FIGUREB.6 | PRINCIPAL'S CHECKLIST FOR THE MATHEMATICS PROGRAM (continued)

Compiler’s Use

D. Program Materials (continued)

[2.6] 4. Are all written materials consistent with the math goals and objectives set by
your school?

[3.1] 5. Do program materials go from the simple to the complex and appear to fit the
students’ appropriate developmental levels?

[5.1] 6. Do the materials draw upon the students’ own interests and experiences?

[5.4] 7. Do the program materials introduce students to math-related careers?

[6.4] 8. s the teacher’s guide useful as a planning tool (rather than as a crutch)?

E. Walk-Through Observations and Informal Discussions

[8.5d] 1. Are the attitudes of the math teachers positive when you discuss math with them/
when they teach?

[2.2] 2. Do the teachers make full use of two-way discussion, reading, writing, small-group
projects, lecturing, cooperative group work, and individualized instruction?

[2.2a] 3. Are the teachers teaching skills, concepts, applications, and problem solving?

[2.1] 4. Do teachers give students opportunities to investigate and do mathematics
independently?

[2.1] 5. Are students given opportunities to explore math materials before a concept
is introduced?

[2.1] 6. Do teachers ask open-ended, divergent questions and give all students time
to respond?

[2.2f] 7. Do teachers listen to what the students have to say?

[3.3] 8. Are students with special needs given opportunities to become involved in math
activities?

[5.3] 9. Are teachers regularly connecting mathematics to other subjects like writing,
science, or art?

[3.3] 10. Are students with limited reading skills achieving in the math program?

[4.1] 1. Do your school's students seem to like mathematics?

[4.1] 12.  When you talk with students about math, are their attitudes positive?

[2.4] 13. Is a substantial part of class time in mathematics spent on activities beyond reading,
listening, and pencil-and-paper work?

[2.2f] 14. Do teachers use alternative assessments to continually monitor how well their
students are acquiring math skills and concepts and how their students feel
about mathematics?

[2.2¢e] 15. Do students join freely in discussions about math activities, often initiating their own
observations and ideas?

[2.2b] 16. Are there lots of opportunities for individualized math projects, independent work,

and peer-group tutoring?
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FIGUREB.6 | PRINCIPALS CHECKLIST FOR THE MATHEMATICS PROGRAM (continued)
Compiler's Use F. Resources and Facilities ?
[8.7] 1. Does each teacher have adequate storage space for math supplies, equipment,
and materials?
[1.6] 2. Are math materials (e.g., calculators) sufficiently available so that all students can
work with them?
[1.9] 3. Does the school library have a good collection of up-to-date books about math?
[5.2] 4. Are there displays of student work in math classrooms as well as in the building?
[5.2] 5. Do math classes show evidence of activities—bulletin boards, student projects,
learning centers?
[1.9], 6. Are math supplies and materials regularly replaced?
[10.5]
[10.5] 7. Do teachers have easy access to computers that their students can use in
math learning?
[10.3] 8. Do teachers collectively determine the need for mathematics resources, and is the
ordering process reasonable, simple, and efficient?
[10.1] 9. Are all those who teach math involved in selecting what will be used for instruction
and reference?

G. Summary

|. Checklist Response Totals

Yes:

2. On a scale of 1-5, with 5 being the highest, what overall rating would you give to your school’s math program?

No:

No Data:

3. List the major strengths of your school’s math program.

4. List the areas of the program most in need of improvement.

5. List five priority actions for next year.
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FIGURE B.7

TEACHER INTERVIEW QUESTIONS—ELEMENTARY AND MIDDLE SCHOOL

SCHOOL

INTERVIEW GROUP INFORMATION

Compiler's Use

Question

Response

[1.3]

1. In your opinion, which comes first, understanding
or skills?

[1.3] *2. Which is more important over the course of the

school year?

a. Computational skills

b. Conceptual understanding
c. Real-life applications

d. Problem solving?

[1.7a]

[1.7b]

[1.7¢]

[1.7d]

*3. This year, have you taught (or will you teach) the

following topics?
a. Number sense and operation sense
— Number theory (primes, factors, multiples, etc.)
— Mental computation
— Equivalent forms of numbers (percents,
fractions, decimals)
- Ratios, percents, proportions
— Concept of fractions
— Operations with fractions
b. Estimation techniques
— Strategies other than rounding (front-end,
compatible numbers, etc.)
— Using estimation to solve problems
— Using estimation to check reasonableness of
an answer
c. Patterns and functions
— How to describe, extend, and create patterns
— How to use patterns/functions to solve problems,
including algebra problems
d. Measurement and geometry
— How to describe, compare, and sketch geometric
figures (2-D, 3-D)
— Properties of figures (2-D, 3-D)
—Time and money (elapsed time, time schedules,
making change, denominate measurements)
— Perimeter, area, volume, angle measure (formula
and measure)
— Use of appropriate measurement tools (spring
balances, trundle wheel, platform scales, etc.)

*Questions marked with an asterisk are foundational to the MPIR and must be asked in all teacher interviews.
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FIGUREB.7 | TEACHER INTERVIEW QUESTIONS—ELEMENTARY AND MIDDLE SCHOOL (continued)

Compiler'sUse | Question Response

[1.7e] e. Spatial sense and reasoning
— Tessellations
— Transformations (reflections, rotations,
translations, dilations)
- Line of symmetry
— Scale drawing
[1.71] f. Data collection and interpretation
— Reading/interpreting graphs, tables, and charts
brought in from newspaper
— Collecting, organizing, and interpreting data
— How to create the following:
pictographs
bar graphs
line plots
line graphs
circle graphs (pie charts)
double bar/double line graphs
histograms
glyphs
stacked bar graphs
stem-and-leaf plots
Venn diagrams
scatter plots
box-and-whiskers plots
line of best fit
— Finding mean, median, mode, range, outliers
— Making predictions based on data analysis
(random vs. population sample vs. biased sample)
[1.7¢g] g. Probability and statistics
— Conducting probability simulations
— Using theoretical probability to predict (organized
list, tree diagram, area model, Fundamental
Counting Principle)
[1.7h] h. Algebra
- Plotting coordinates
— Operations with integers
- Solving equations
— Graphing equations
- Finding slope/intercept
—The Pythagorean theorem

[1.8] 4. How much and how often do your students use
a textbook?
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FIGURE B.7

Compiler’s Use

[1.8]

[1.8]

[9.3]

[2.2d]

[2.2b]

[2.3]

[2.3]

TEACHER INTERVIEW QUESTIONS—ELEMENTARY AND MIDDLE SCHOOL (continued)
Question Response
5. Do you make use of school library resources

(trade books, videos) to teach math? If so, how?

. Do you have access to a professional library of math

materials (e.g., professional math journals, appropriate
blackline master publications)?

*7.

Which of the following approaches do you use to

assess students’ progress?

— Reflective writing (journal, log, exit slip, etc.)

— Group project with a group product (oral report,
model, poster, etc.)

— Anecdotal records

— Self/peer assessment

— Individual hands-on investigations

— Group performance events

— Open-response questions on tests

— Open-response questions in class

*8.

How often do you use manipulatives? Do you use them
to introduce concepts or to practice skills? Do you use
them for problem solving, i.e., students choose
manipulatives to solve a problem? Do students use
manipulatives to verify solutions?

. How often do your students work in cooperative

groups? How do you place students in groups?

. When do students use calculators in class? Are there

any restrictions on their use?

. Do students use computers? How?
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FIGURE B.7

Compiler's Use

[10.1]

[10.3]

[10.4]

[2.4]

[5.4]
[2.6]

[6.1]

[2.2¢e]

[3.1]
[3.3]

[3.4]

[3.4]

TEACHER INTERVIEW QUESTIONS—ELEMENTARY AND MIDDLE SCHOOL (continued)
Question Response
*12. Do you have an adequate number of resources to

teach math? What do you feel that you could use to
improve your instruction?
a. Who makes decisions on budget allocations
for math?
b. Is there funding for extracurricular experiences,
such as field trips or after-school enrichment?

How much, how often, and what type of homework
do you assign? How much time do you expect
students to spend on doing math homework at home?

How do you demonstrate the connections between
math and the real world other than through class
discussion and the problems in the text?

What process do you have to relate lessons to
student interests or subsequent mathematics topics?

How do you help students develop their ability to pose
problems and to discover solutions for themselves?

17

What efforts do you make to assure girls, minority
students, students from poor families, and students
with different learning styles, needs, abilities and
disabilities have an opportunity to participate equally
in your class?

. What do you do to challenge students who excel

in math?

What adaptations do you make to meet the needs
of lowerachieving or special needs students?
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FIGURE B.7

Compiler's Use

[6.4]

[4.4]
[4.8]

[6.3]

[6.6]

[6.5]

[8.5¢]

[7.1]

[7.4b]

[74a]

[74c]

TEACHER INTERVIEW QUESTIONS—ELEMENTARY AND MIDDLE SCHOOL (continued)
Question Response
20. Do you think that you have had enough training on

technology to be able to use it adequately in your
classes? What training have you had?

21

What does the school do to recognize students’
and teachers' achievements in mathematics learning
or teaching?

22.

What are some examples of how you show the
usefulness of math in other subject areas?

*23.

What opportunities during the school day do the
teachers in your team/department and the total group
of teachers in your school have to plan together
(common planning, early dismissal, professional
development days), to observe one another (peer
observation), and to exchange feedback?

24.

Does the school or district administration encourage
participation in local, state, and national associations
or meetings? How?

*25.

Does the principal coach you on effective
instructional practices that help you to teach
mathematics?

26.

What do you or other school staff do to encourage
families to support mathematics achievement among
all students?

27

How do you inform parents about the purpose and
structure of the math program (syllabus, course
outline, written expectations)?

28.

How are parents informed of specialized programs
(for example, afterschool tutoring)?

How are they informed of curriculum options as well
as future educational and career options?
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FIGURE B.7

Compiler's Use

[9.4]

[9.5]

[9.6]

[6.1]

[6.4]

[3.6]

[6.4]

[8.5¢]

[8.5d]

TEACHER INTERVIEW QUESTIONS—ELEMENTARY AND MIDDLE SCHOOL (continued)
Question Response
29. How do you communicate student successes or

problems to parents (midterm progress reports,
written notes, letters, e-mails, etc.)?

30.

Do all teachers participate in mathematics planning
and evaluation (for example, development of the
school improvement plan, curriculum development,
test disaggregation)?

31

How often do you meet with teachers from other
schools, especially feeder schools, to plan and
coordinate the math program?

32.

Does the school have written instructional goals
apart from assessment goals? What are they? Is math
included in the school’'s improvement plan? How?

*33.

What specialized training and experiences have
helped you to teach math (e.g., Box It or Bag It or T%)?
Is there any “teacherto-teacher” training?

34.

Have teachers in your school had professional
development relating to equity and diversity?

35.

Have you been trained in the use of the programs/
materials that you use to teach mathematics?
How long?

36.

Does the principal provide you with written feedback
after observations? How quickly?

37

Does the principal have the interpersonal skills that
encourage you to want to make changes he or she
has suggested?
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FIGUREB.7 | TEACHER INTERVIEW QUESTIONS—ELEMENTARY AND MIDDLE SCHOOL (continued)

Compiler's Use

[1.1]

Question Response

*38. What documents do you use to plan what and how
you will teach? Are these documents aligned to the
state assessment? To texts and other resources? Is
there a timeline or pacing guide? Do you know which
skills/concepts that you are accountable for teaching?

*39. What do you see as the major strength(s) of the
overall math program?

*40. What are the areas most in need of improvement?
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FIGUREB.8 | TEACHER INTERVIEW QUESTIONS—HIGH SCHOOL
SCHOOL
INTERVIEW GROUP INFORMATION
Compiler's Use Question Response
[1.3] *1. In your opinion, which is most important: skills,
concepts, applications, or problem solving?
*2. This year, have you taught (or will you teach) the
following topics?
[1.7a] a. Operations on real numbers (absolute value,
factorial)
[1.7b] b. Estimation strategies (including use of real number
properties)
[1.7c] c. Using matrices to solve problems
[1.7d] d. Sequences and series
[1.7€] e. Algebraic and geometric transformations
[1.71] f. Indirect measurement and the Pythagorean
theorem
[1.7¢g] g. Collecting, organizing, and displaying two-
variable data
[1.7h] h. Statistical models (standard deviation, chi square)
[1.7i] i.  Solving and graphing a variety of equations
(including systems) and inequalities
[1.7]] j. ldentifying the characteristics of the graphs of
a function
[1.7K] k. Linear, quadratic, and exponential equations and
functions
[1.71] I Right triangle trigonometry (sine, cosine, tangent)
[1.8] 3. How much and how often do your students use
a textbook?
[1.8] 4. Do you make use of school library resources (trade
books, videos) to teach math? If so, how?

*Questions marked with an asterisk are foundational to the MPIR and must be asked in all teacher interviews.
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FIGUREB.8 | TEACHER INTERVIEW QUESTIONS—HIGH SCHOOL (continued)

Compiler's Use

[1.8]

[9.3]

[2.2d]

[2.2b]

[2.3]

[2.3]

[10.1]

[10.3]

[10.4]

Question Response

5. Do you have access to a professional library of math
materials (e.g., professional math journals, appropriate
blackline master publications)?

*6. Which of the following approaches do you use to
assess students’ progress?
— Reflective writing (journal, log, exit slip, etc.)
— Group project with a group product (oral report,
model, poster, etc.)
— Anecdotal records
— Self-/peer assessment
— Individual hands-on investigations
— Group performance events
— Student-teacherparent conferences
— Open-response questions on tests
— Open-response questions for homework

*7. How often do you use manipulatives? Do you use
them to introduce concepts or to practice skills? Do you
permit students to determine which manipulative, if any,
they need when doing problem solving? Do students
use manipulatives to verify solutions?

8. How often do your students work in cooperative
groups? How do you place students in groups?

9. When do students use calculators in class? Are there
any restrictions on their use?

10. Do students use computers? How?

*11. Do you have an adequate number of manipulatives,
calculators, and so on?
a. Who makes decisions on budget allocations
for math?
b. Is there funding for extracurricular experiences,
such as field trips or after-school enrichment?
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FIGUREB.8 | TEACHER INTERVIEW QUESTIONS—HIGH SCHOOL (continued)
Compiler'sUse | Question Response

[2.4] 12. How much, how often, and what type of homework
do you assign? How much time do you expect
students to spend on doing math homework at home?

[5.4] 13. How do you demonstrate the connections between

[2.6] math and the real world other than through class
discussion and the problems in the text?

[2.2¢e] 14. How do you help students develop their ability to pose
problems and to discover solutions for themselves?

[5.1] 15. What process do you have to relate lessons to student
interests or subsequent mathematics topics?

[3.1] *¥16. What efforts do you make to assure girls, minority

[3.3] students, students from poor families, and students
with different learning styles, needs, abilities and
disabilities have an opportunity to participate equally
in your class?

[3.4] 17. What do you do to challenge and motive students
who excel in mathematics?

[3.4] 18. What adaptations do you make to meet the needs
of lowerachieving or special needs students?

[6.4] 19. Do you think that you have had enough training on

technology to be able to use it adequately in your
classes? What training have you had?
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FIGURE B.8

TEACHER INTERVIEW QUESTIONS—HIGH SCHOOL (continued)

Compiler's Use

[4.4]
[4.8]

[6.3]

[6.6]

[6.5]

[8.5¢]

[8.5d]

[7.1]

[7.4b]

Question Response

20. What does the school do to recognize students’ and

teachers' achievements in mathematics learning or
teaching?

21

What are some examples of how you show the
usefulness of math in other subject areas?

*22.

What opportunities during the school do the teachers
in your department and throughout the faculty have
to plan together (common planning, early dismissal,
professional development days), to observe one
another (peer observation), and to exchange
feedback?

23.

Does the school or district administration encourage
participation in local, state, and national associations
or meetings? How?

*24.

Does the principal coach teachers on effective
instructional strategies?

Does the principal have the interpersonal skills that
encourage you to make changes he or she may have
suggested for your instructional approach?

25.

What do you or other school staff do to encourage
families to support mathematics achievement among
all students?

26.

How do you inform parents about the purpose and
structure of the math program (syllabus, course
outline, written expectations) and how the grading
system works (percentage of grade based on
homework, on tests, etc.)?
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FIGURE B.8

Compiler's Use

[74a]

[74c]

[9.4]

[9.5]

[9.6]

[6.1]

[6.4]

[1.1]

[8.5¢]

TEACHER INTERVIEW QUESTIONS—HIGH SCHOOL (continued)
Question Response
27. How are parents informed of specialized programs

(e.g., afterschool tutoring)?
How are they informed of curriculum options as well
as future educational and career options?

28.

How do you communicate student successes or
problems to parents (midterm progress reports,
written notes, letters, e-mails, etc.)?

29.

Do all teachers in the mathematics department
participate in program planning and evaluation (for
example, development of a program improvement
plan, curriculum development, test disaggregation)?

30.

How often do you meet with teachers from other
schools, especially feeder schools, to plan and
coordinate the math program?

31

What are the school’s goals with regard to
mathematics instruction? Is math included in the
school’s improvement plan? How?

*32.

What specialized training and experiences have
helped you to teach math (e.g., Lattice Algebra or T°%)?
Is there any “teacherto-teacher” training?

*33.

What documents do you use to plan what and how
you will teach? Are these documents aligned to the
state assessment? To texts and other resources?

Is there a timeline or pacing guide? Do you know
which skills/concepts you are accountable for
teaching?

34.

Does the principal provide you with written feedback
after observations? How quickly?
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FIGUREB.8 | TEACHER INTERVIEW QUESTIONS—HIGH SCHOOL (continued)

Compiler'sUse | Question Response

[3.6] 35. Have teachers in your school had professional
development relating to equity and diversity?

[3.4] 36. Have you been trained in the use of the programs/
materials that you use to teach mathematics?

*37. What do you see as the major strength(s) of the
overall math program?

*38. What are the areas most in need of improvement?
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FIGUREB.9 | STUDENT INTERVIEW QUESTIONS

SCHOOL

INTERVIEW GROUP INFORMATION

Compiler’s Use

Question

Response

[1.3]

1. Which of the following do you think is most important?
a. Basic skills (math facts, computation)
b. Concepts (e.g., place value)
c. Real-life applications
d. Problem solving

Which do you think your teacher feels
is most important?

[1.4]
[1.4]
[1.7€]
[1.7h]
[2.5]
[2.5]
[2.5]
[2.5¢]

2. Which of the following have you done this year?
a. Described answers to problems in writing

. Wrote a math report

. Created your own math models or design

. Collected data through a survey

. Did a probability experiment

Went on a math field trip
. Did a math project

oQ H 0o O O T

. Discussed different ways to solve math problems

[1.6]
[2.4]

3. Which of these best describes how your teacher
begins a new lesson?
a. Teacher reviews what you have learned previously
and talks about how it will relate to the new lesson.
b. Teacher goes straight into the new lesson without
discussing previous lessons.
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FIGUREB.9 | STUDENT INTERVIEW QUESTIONS (continued)

Compiler's Use Question Response

[1.4] 4. Does it help you to learn math by . . .

a. Listening to how other students solved problems?

b. Writing so that your teacher understands your
thoughts?

[2.2b] 5. Do you work with other students in groups? What kind
of groups (e.g., small groups, large groups, pairs)?

Do you feel that group work helps you to learn better

or not?
[2.2d] 6. Do you use manipulatives? Which do you use
most often?
[2.4] 7. Do you have math homework? Does it take you more

than 20 minutes on average to complete your
homework?

What type of homework do you usually do? Is it usually
a. Textbook problems to practice a new concept?

b. A real-life application, such as collecting data?

c. Writing in a math journal?

[2.2a] 8. What are some of the problem-solving strategies you
have used in math this year?

[4.2] 9. Do you sometimes wish that the math was more
difficult or more challenging?
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FIGURE B.9

STUDENT INTERVIEW QUESTIONS (continued)

Compiler’s Use

Question

Response

[2.21]

10.

Which of these best describes your teacher’s

method of getting answers to questions?

a. Calls only on students whose hands are raised

b. Calls on no one; students call out the answers
each time

c. Calls on students in a predictable pattern, like
going down the row

d. Calls on students randomly

[9.3]

1.

Which of the following types of tests have you taken
this year?

a. Multiple choice

Short answer

Matching

Problems in which you have to show all your work

® a0 0o

Problems where you have to explain or justify your
solution (open response)

Do you get partial credit on test questions in which
you have to show your work?

[6.1]

2.

Does your teacher ever ask you what you are interested
in and then find math problems related to those
interests?

[6.4]

3

Who in the school talks about how math is important
later—in high school, in college, or in the working
world? Your math teacher? Principal? Counselor?

Who tells you what kind of math is needed in particular
careers?

[1.8]
[2.3]

14.

How often do you use computers in math? How do
you use them?

15.

What would you change about the math program to
improve it or make it more interesting?

16.

What do you like about the math program that you
think the school should keep and not change?




196 THE MATHEMATICS PROGRAM IMPROVEMENT REVIEW

FIGURE B.10 | PARENT INTERVIEW QUESTIONS

SCHOOL

INTERVIEW GROUP INFORMATION

Compiler's Use Question Response

[1.3] 1. Curriculum. Historically, math instruction has tended to
emphasize four things in varying degrees:

a. Basic skills (math facts, computation)

b. Concepts (e.g., place value)

c. Real-life applications

d. Problem solving

Where do you think this school is currently placing
its emphasis?

[1.6] 2. Curriculum. Based on your child's experience, would

you say students in this school are taught a variety of
math topics over the years, or do they do much of the
same each year?

Do you feel the math program is balanced among
computation, geometry, measurement, probability,
algebra, and statistics?

[2.2d] 3. Instruction. Would you say the school tends to use a
more hands-on approach to math learning or more of
a textbook and paperand-pencil approach?

4. Instruction. \Which of these activities did your child
do this year?

[1.7€] a. Made math models or design

[1.7d] b. Measured shapes or objects

[2.3] c. Used a calculator

[2.3] d. Worked math on a computer

[2.5] e. Did a special project

[2.5] f. Went on a math-related field trip
[5.4] g. Practically applied math as related to

everyday life
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FIGURE B.10 | PARENT INTERVIEW QUESTIONS (continued)

Compiler's Use

[4.1]

[3.1]

[3.3]

[7.3]

[9.4]

[7.2]

[7.3]

[8.4]

(6.1]
[9.4b]

[7.4]

Question

Response

5. Classroom/School Environment. Are there high
expectations for all learners?

Would you say that all students are treated equally
and fairly within the classroom, regardless of gender,
race, ethnicity, achievement level, learning styles,

or socioeconomic status?

6. Accommodating Student Needs. Based on your
child's experience, would you say that math homework
assignments are reasonable in terms of how often
they are given and how long it takes to complete them?

7. Student Success. Are students in this school achieving
in mathematics at a high level? Is the school going in
the right direction with regard to math?

What information on math achievement have you
received?

8. Monitoring. Have you had an opportunity to offer
suggestions or support for improving the math curri-
culum? For example, has anyone ever asked you to be
a guest speaker, suggest a field trip site, participate
in a discussion of the math program, or serve in the
math classroom as an instructional volunteer?

9. Leadership. Do you think the principal shows interest
in the math program?

Does the principal make any written reports to parents
or the community about the math program?

10. School Goals. Does the school have goals for math
instruction? If so, how were they developed and how
were they communicated to you?

11. Communication. Have you ever attended a program
or received a newsletter to show you how math is
taught or tested? Have you ever received information
about support or assistance that was available to
students for math? Has there been any discussion
about future consequences (high school course
offerings, university admission requirements, careers)
based on students’ results in math?
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FIGURE B.10 | PARENT INTERVIEW QUESTIONS (continued)

Compiler'sUse | Question Response

[9.4] 12. Evaluation/Assessment.

What is the grading scale within your child’s math
class? How much of the grade is based on homework,
tests, participation, and so on? How do you know?

[9.4] 13. Assessment Goals. How are your child’'s math test
results and progress reported to you? How often does
this happen? Has this reporting been adequate?

[8.6] 14. Time Allotment. (Grades K-8): How much time
does your child spend in math class each day?
Is this adequate?

(Grades 9-12): Do you feel that students are required
to take enough math?

15. Program Strengths. \What would you say are the
strongest features of the math program in this school?

16. Program Weaknesses. \\What areas of the math prog-
ram would you say need to be changed or improved?
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FIGURE B.11 | PRINCIPAL INTERVIEW QUESTIONS

SCHOOL

INTERVIEW GROUP INFORMATION

Compiler's Use
[1.1]

[1.3]

[10.3]

[10.1]

[8.4]

[2.6]

[8.5¢e]

[3.1]

[3.4]

[4.3]

[4.4]
[4.8]

Question

Response

1. Curriculum. Does the school have a written curriculum?

Do you feel that computation, concepts, applications,
or problem solving is the major focus of the math
program?

Who makes the recommendations and budget
decisions on math expenditures?

Is the budget for math based on the needs shown
within the curriculum?

2. Instruction. How do you monitor instruction? Do you

observe each teacher during a math lesson? Do you
review math lesson plans to determine if they are
aligned to the curriculum? Are pacing guides or other
scheduling expectations set?

Do you review the objectives for math, particularly to
see if they are aligned?

What is your vision of effective mathematics instruction?

3. Equity and Diversity. What do you do to ensure that

all students, regardless of gender, race, ethnicity,
socioeconomic background, or learning style have
equal access to good math instruction?

What do you do to ensure that both high-achieving

and low-achieving students get access to math
instruction that meets their needs? Do you ability group
for math? How are students placed in classes?

4. School Climate. \What have the math teachers done

to ensure that there are high expectations for all
students?

What is done within the school to recognize and
reward math achievement by students and school
personnel? Do classes or programs for struggling
students receive additional support? Are there
enrichment programs for math?
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FIGURE B.11 | PRINCIPAL INTERVIEW QUESTIONS (continued)

CompilersUse | Question Response

[6.3] 5. Training and Development. Are professional
development programs evaluated for effectiveness?
Does the school provide opportunities for “teacher
to-teacher” training?

[8.5¢] Do you coach teachers on effective instructional
practices?
[8.5b] Do you regularly attend and participate in mathematics

professional development?

[71] 6. Community. What does the school do to encourage
families to support the math program?

[7.3] How do you inform parents and the community about
[74] the purpose of the math program, special assistance,
and test results in math?

[10.2] What do you do to involve the business and
professional community in the math program?

[9.1] 7. Continuing Assessment. \What efforts have been
made by the school staff to evaluate the math program?

[9.2] What use has been made of data from state and
national tests in planning and implementing program
improvements? How have you used parent and/or
student surveys?

[9.6] What efforts have been made to coordinate the math
program here with the math program in the feeder
schools as well as other schools in the district?

[6.1] 8. Organization. Does the school have goals for math
[9.4b] instruction?
[10.1] Are the goals used in the planning of professional

development and the budget?

[8.3] Are all teachers assigned classes with fewer than
28 students?

[9.9] Are there specific criteria for evaluating math
instruction? Does the teacher evaluation system
distinguish between competent and incompetent
math teachers?

[8.1 Are math teachers required to have their students
complete entries for their writing portfolios? How are
extra duties (bus, bathroom, etc.) assigned?
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FIGURE B.12 | CLASSROOM OBSERVATION INSTRUMENT

TEACHER

LESSON TITLE

LEVEL/CLASS

1. Physical Setting/Classroom Environment

(Mark all that apply.)

A. Classroom Facility

. Classroom Environment

Classroom adequate size for student number
Adequate storage for resources/materials/equipment
Furnishings allow for activity-based instruction

Room size will accommodate activities (CBL, etc.)

Math manipulatives/tools evident

Math displays/posters promote learning

Student textbooks evident

Computers available, #
Math student work displayed

B
|
|
|
[0 Class set of calculators available
|
|
|

Adequate resources available for hands-on lesson (as appropriate)

2. Lesson Effectiveness

(Mark all that apply.)

A. Major Instructional Resources Used

Textbook

Other print materials
Overhead

Videotape, audiotape
DVD

Math tools

OoooooOgoo

Content Focus
Number/computation
Geometry
Measurement
Probability/statistics

ooooQgw

OoOooo

Algebra/precalculus/calculus

Hands-on/manipulative materials
Calculators

Overhead calculator

Computer to access Internet
Computer to collect or

analyze data

Section Rating

Student seating is flexible to allow for differing needs (projects, investigations, cooperative groups, etc.)

Flat top surfaces are sufficient for investigations, projects, displays, etc.

Section Rating

[0 Computer to learn or practice a
skill or concept (software program)

[ Instructional resources were
used appropriately

[0 Resources contributed to the
quality of lesson
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FIGUREB.12 | CLASSROOM OBSERVATION INSTRUMENT (continued)

C. Place in Instructional Sequence
O Introduce new concept

[J Develop conceptual understanding
[J Apply concept to new situation

[J Review concept or procedure

[J Assess student understanding

. Grouping Arrangement Used
Whole group
Small groups working on same task
Small groups working on different tasks
Individuals working on same task
Individuals working on different tasks
The grouping arrangement was appropriate for the apparent instructional goal and activity [ Yes [ No

Ooooogo

E.Teacher and Student Behaviors Observed

Teacher Behaviors

Setting up and guiding students through meaningful problems

Moving around the room monitoring/questioning

Encouraging students to consider multiple ways to solve problems/test solutions
Guiding students in the use of manipulatives/technology

Promoting student use of inquiry/creativity through questioning/group work
Facilitating discussions about problem-solving processes’ efficiency/effectiveness
Leading students through discussion/journaling of their understanding

ooooooo

Student Behaviors

O Interacting with others and working alone

[0 Applying math to real-life problems with adopted program

[0 Working in groups to test solutions

[0 Sharing solution processes and listening to others share their thinking

[0 Defending solution processes’ efficiency and usefulness

[0 Communicating math ideas: demonstrations, models, drawings, and arguments

[0 Working in teams to challenge and defend solutions

[0 Helping to clarify each other’s learning through discussion/modeling

[0 Activity in progress was appropriate for the apparent instructional goal

Activity was [ ineffective/poor [0 mediocre/minimum impact [0 somewhat effective

O effective/good [0 exceptionally effective/high quality
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FIGUREB.12 | CLASSROOM OBSERVATION INSTRUMENT (continued)

F. Inclusion of Open-Response Questions
Students solved one or more nonroutine, or open-response, questions [ Yes [ No

G. Instructional Design

[0 Established academic focus (e.g., essential question)
[J Reviewed/connected to previous learning

O Included closure

3. Questioning Strategies Section Rating
(Mark all that apply.)

O

WaitTime | [0 WaitTime Il [TJ No/limited wait time

Questions were higherorder and stimulated broad student responses

Questions were lower-cognitive and stimulated narrow student responses

No questions were asked by teacher or posed through the activity being conducted
Teacher used strategy to ensure all students had opportunity to respond

Teacher asked probing follow-up questions

Student(s) asked follow-up questions

Teacher provided specific praise

Teacher provided general praise

Oooooooooboo

Teacher provided no praise
The questioning strategies were checked for student understanding of apparent instructional goal [ Yes [ No

4. Classroom Climate Section Rating

A. Student Involvement

Majority of students demonstrated interest
Majority of students were engaged and on task
Majority of students uninterested or apathetic
Majority of students were frequently off task

Classroom Management

Classroom orderly, no student disruptions that impaired learning environment

Classroom generally orderly, but some student disruptions required disciplinary action
Classroom disorderly, frequent student disruptions seriously impaired the learning environment
The climate was generally positive

OooooQgw

The climate enhanced learning opportunities for students
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FIGURE B.12

CLASSROOM OBSERVATION INSTRUMENT

(continued)

I I O A O

I A A O -

ooooooooooe

A.

5. Development of Higher-Order Thinking Skills

(Check all skills that were introduced and/or developed in the observed lesson.)

Basic Process Skills
Observing actions of others
Reciting/recalling facts
Classifying
Measuring/estimating
Collecting/recording data
Constructing charts/graphs

. Higher-Level Skills

Interpreting/analyzing data
Computing/calculating

Investigating

Applying theorems/principles
Evaluating relevancy of data

Selecting problem-solving strategy
Creating/formulating patterns/equations
Evaluating logical consistency
Justifying/verifying solutions/strategies

. Learner Attitudes Demonstrated

Curiosity
Cooperation
Persistence
Responsibility
Confidence
Enthusiasm
Objectivity
Accuracy
Critical thinking

6. Overall Classroom Observation Rating
(Consult criteria in Section 6 of the Classroom Observation Instrument Scoring Rubric.)

Section Rating
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FIGURE B.13

CLASSROOM OBSERVATION INSTRUMENT SCORING RUBRIC

1. Physical Setting/Classroom Environment

Student furnishings are not flexible
and in many cases will not allow for
appropriate student-student or stu-
dent-teacher interaction.

Student furnishings are not flexible
enough to allow for quality student-
student and student-teacher interac-
tion in all types of mathematics
instruction.

Student furnishings are flexible and
can be arranged to accommodate any
type of mathematics activity and to
provide for maximum student-student
and student-teacher interaction.

Classroom is inadequate in size, with
little or no storage space for mathe-
matics materials (e.g., manipulatives
and other resources).

Classroom is adequate in size, with
some storage space for mathematics
materials (e.g., manipulatives and
other resources).

The classroom is large with sufficient
storage for mathematics materials
(e.g., manipulatives and other
resources).

Classroom furnishings are not con-
ducive to hands-on instruction (e.qg.,
there are slant-top desks).

Classroom has a variety of furnish-
ings, some of which are appropriate
for hands-on activities.

Classroom furnishings are varied and
appropriate for hands-on activities.

Mathematics manipulatives and/or
calculators are absent or extremely
limited.

Manipulatives and calculators are
available (either out for student access
or in cabinets), but not in sufficient
quantities for all students to be
involved.

Manipulatives and calculators are
evident and easily obtained by the
students.

There is no student work in mathe-
matics displayed.

Limited amount of student work is
displayed.

Student work in mathematics is
displayed.

There are no computer stations avail-
able for student use.

Some computers and printers are
available, but not enough for all stu-
dent teams to access simultaneously.

Sufficient computers and printers are
available for all student teams to have
access.
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FIGURE B.13

CLASSROOM OBSERVATION INSTRUMENT SCORING RUBRIC

(continued)

2. Lesson Effectiveness

Instructional resources utilized are not
appropriate for the activity.

Instructional resources utilized are
appropriate for the activity; however,
other betterdesigned or more up-to-
date resources are available.

Instructional resources utilized are
appropriate for the activity and are
well designed and up to date.

Technology is not used by students
when needed or is unavailable.

Appropriate technology is available
but not used by all students or not
fully integrated into the instructional
activity.

Appropriate technology is incorpor-
ated as an integral part of instruction
and increases student learning
opportunities.

Lesson objectives are not apparent
and the lesson is not well designed
(no review or connection to previous
learning and no closure).

Lesson objectives are not readily
apparent and/or the lesson design is
not suited to achieve them (ambigu-
ous connection made to previous
learning and no closure).

Lesson objectives are apparent and
the lesson is well designed to achieve
them (including review or connection
to previous learning and lesson
closure).

Students are not seated in a configu-
ration that is conducive to accomplish-
ing instructional goals.

Students are seated in a configuration
appropriate for the current lesson, but
grouping is not flexible enough for all
types of instruction.

Students are seated in a configuration
that is flexible and appropriate for the
lesson being taught.

Instruction is inconsistent with
research-based best practice.

Instruction has some elements of
research-based best practice, but it is
not likely that all students will achieve
the instructional objectives.

Instruction is consistent with
research-based practice and all stu-
dents have an excellent chance of
achieving the instructional objectives.

There is little or no evidence that stu-
dents are learning.

There is some evidence that all
students are learning or, at least,
evidence that some students are
learning.

There is much evidence that all
students are learning (quality of
student-student and student-teacher
interaction, completion of assigned
tasks, ability to plan and carry out a
discovery lesson, etc.).
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FIGURE B.13

CLASSROOM OBSERVATION INSTRUMENT SCORING RUBRIC

(continued)

3. Questioning Strategies

Few or no significant questions are
posed by either the teacher or
students.

Some significant questions are posed
by the teacher and students.

Many significant questions are posed
by both the teacher and students.

Activity does not utilize questions
to clarify the concept or extend
learning.

Activity utilizes the teacher’s and
students’ questions to clarify the
concept or extend learning.

Activity is based on questions asked
by the teacher or students.

All questions asked are narrow
(lower-cognitive) in nature.

Some broad questions asked;
however, narrow (lower-cognitive)
questions are more abundant.

Broad, highercognitive, questions
elicit a variety of student responses.

Many students in the class are not
engaged or are not participating in
the activity.

Most students in the class are
engaged and participate in the
activity.

All students in the class are engaged
and participate in the activity.

Questions do not extend student
learning.

Questions have limited value in
extending student learning.

Questions extend student learning and
lead students into further discussion
or inquiry.

Student gender, race, or socioeco-
nomic status appears to influence

the quantity or quality of questions
asked.

Student gender, race, or socio-
economic status does not appear to
influence the guality of questions
asked, but few questions are asked of
minority students in proportion to their
numbers; or does not appear to influ-
ence the number of questions asked,
but the guestions asked of minority
students are of a lesser quality (i.e.,
lower cognitive).

Student gender, race, or socio-
economic status does not appear to
influence the quantity or quality of
questions asked.

Wait time is not used.

Wait time is used after questions are
asked but not after students respond.

Wait time of 3 seconds or longer is
used after questions are asked and
after students respond.

General praise is given to student
responses.

A mixture of general praise and
specific praise is provided.

Specific praise is given to student
responses.
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FIGURE B.13

CLASSROOM OBSERVATION INSTRUMENT SCORING RUBRIC (continued)

4. Classroom Climate

Few or no students demonstrate
interest in the topic being taught.

Many or most students demonstrate
interest in the topic being taught.

All students demonstrate interest in
the topic being taught.

Few students are engaged in the
instructional activity.

Most students are engaged in the
instructional activity.

All students are engaged in the
instructional activity.

Few students appear to know class-
room routines and procedures.

Many or most students appear to
know classroom routines and
procedures.

All students appear to know class-
room routines and procedures.

Few or no students take initiative in
discussion and activity sessions.

Many students take initiative in discus-
sion and activity sessions.

Most students take initiative in discus-
sion and activity sessions.

Classroom lacks structure and/or is
not well managed.

Classroom is generally orderly and
well managed with occasional
disruptions.

Classroom is orderly and well
managed.

Class time is lost “starting up”
and/or at the end of the period.

Class time is well utilized, with mini-
mal loss of time “starting up” or at
the end of the period.

Class time is well utilized, with no loss
of time “starting up” or at the end of
the period.

Overall instructional time is lost
because teacher must stop
frequently to discipline students
who misbehave.

Some students occasionally require
disciplinary action, resulting in a loss
of instructional time.

No instructional time is lost to discipli-
nary action.

There are two or more instances of
classroom interruptions (intercom,
knock at door, students entering/
leaving, etc.).

There is one classroom interruption
(intercom, knock at door, students
entering/leaving, etc.).

There are no classroom interruptions.
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FIGURE B.13

CLASSROOM OBSERVATION INSTRUMENT SCORING RUBRIC (continued)

5. Development of Higher-Order Thinking Skills

Students are involved only in basic
process skills without hands-on
instruction.

Students discover or investigate a
mathematics concept/relationship
using a preplanned activity that
provides a definitive procedure or
requires the collection and analysis of
data (may or may not be recorded on
spreadsheets/graphs).

In addition to requirements of a 4, the
students independently determine to
justify or verify their solutions and
strategies.

6. Overall Classroom Observation Rating

Instruction observed was of poor
quality and was not effective for
any students.

Instruction observed was somewhat
effective for most students.

Instruction observed was effective for
all students.

No objectives were stated for the
lesson and it was not clear if the
teacher’s perceived objectives
were aligned to state standards.

Instruction was based on student objec-
tives aligned with state standards but
these were not clearly defined in the
lesson.

Instruction was based on clearly
defined and presented objectives
aligned with state and local standards.

No students were engaged in
activities that required higherlevel
thinking skills.

Some students were engaged in
activities that required higherlevel think-
ing skills.

All students were engaged in
activities that required higherlevel think-
ing skills.
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FIGURE B.14 | CLASSROOM OBSERVATION SUMMARY

SCHOOL DATE OF VISIT

SCHOOL ADDRESS

1. Classroom Observation Rating Summary
NUMBER OF CLASSES OBSERVED:

#Cl #Cl #Cl #Cl #Cl Average
Category Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 Rating
1. Physical Setting/Classroom
Environment
2. Lesson Effectiveness
3. Questioning Strategies
4. Classroom Climate
5. Development of
Higher-Order Skills
# Observations/Average Rating
Overall
Average

2. Overall Classroom Observation Rating Summary
NUMBER OF CLASSES OBSERVED:

Average
# Classes # Classes # Classes # Classes # Classes Rating of All
Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 Observations
For information on the overall rating, see the Classroom Observation Instrument Scoring Rubric, Section 6.
3. Summary of Observations of Specific Strategies/Activities
NUMBER OF CLASSES OBSERVED:
# Classes % of All Classes
Observations Where Observed Observed

1. Classroom was of adequate size, with appropriate furniture to conduct
mathematical investigations.

2. Classroom displayed student work.

3. Classroom mathematics resources were adequate, were used appropri-
ately, and contributed to the quality of the mathematics instruction.
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FIGURE B.14

CLASSROOM OBSERVATION SUMMARY (continued)

Observations

# Classes
Where Observed

% of All Classes
Observed

4. Students were using a computer to collect, interpret, or
communicate data.

5. Students were using technology (computer or calculator) to learn or
reinforce a mathematics fact or concept.

6. Grouping arrangement was appropriate for the apparent instructional
goal and activity.

7 Students were engaged in an investigation.

8. Students were engaged in a data-based activity that required data
collection, inputting data, analyzing data, or graphing.

9. Students were engaged in a print-based activity, such as doing
mathematics problems from a text or worksheet.

10. Questioning strategies were effective for the activity and apparent
instructional goal.

11. Classroom atmosphere was generally positive and enhanced learning
opportunities for students.

12. Students were solving one or more nonroutine or open-response

problem.

13. Students were engaged in a higherlevel process skill.

Comments:
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