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Executive Summary

THE NCTM STANDARDS: IMPLEMENTATION

In 1989 the National Council of Teachers of Mathematics published the Curriculum and
Evaluation Standards for School Mathematics. The NCTM Standards provides
benchmark statements about specific aspects of the curriculum and about evaluation
against which school divisions can judge their own specific curricula. The Standards has
been a major focus of mathematics education since 1990.

In the fall of 1992 the Metropolitan Educational Research Consortium undertook a study
to determine the extent to which local schools were implementing the NCTM Standards.
The study of the schools in the Consortium focused on the broad themes of the
Standards document: mathematics as problem-solving, mathematics as communication,
mathematics as reasoning, and mathematical communication. To teach with these four
standards in mind is o teach in a Standards-oriented manner. This report summarizes
the findings of three data sources collected from elementary, middle, and secondary
school teachers and principals in the MERC school divisions: a survey of teachers, a
survey of principals, and focus group interviews of selected teachers. The questions and
discussions explore awareness of the Standards, classroom practices, and aids and
obstacles to implementation.

FINDINGS
Awareness and Change

Overall the data suggests that there is an unevenness in the level of implementation.
Some teachers have made changes, but many have not. However, even within those
who have changed, change is not uniform, nor at a level indicative of full implementation.
With a recognition of this unevenness, there are some areas where progress can be
reported.

Classroom Practice

At the elementary and middle grades, teachers report use of cooperative groups, an
increased use of manipulatives and computers, and there is some evidence of discussion
and interaction in the classroom. The greatest areas of strength at the secondary level
are mathematics as reasoning, cooperative group work, and the use of calculators.



When looking at the frequency with which most any strategy is used, it is difficult to feel
complacent about the data in any given area. Clearly, there remains a lot of work to be
done before we can say teachers are actually implementing the Standards.

While problem-solving is reportedly done by all teachers, the evidence does not support
the use of problem-solving as a global approach to mathematics or as a pervading
theme. Nonstandard and project-type problems are infrequently used. The driving force
in the classroom remains the textbook.

The area of assessment is perhaps least reflective of the Standards than any other area.
There is little evidence of alternative forms of assessment, portfolios, or journals.
Teachers made almost no distinctions between the use of assessment for diagnostic
purposes and for grading. Traditional end-of-chapter and standardized tests remain the
most common forms of assessment

Aids and Obstacles

There are two factors that appear to be correlated with a movement toward a Standards-
like classroom: (1) The support of the administration, especially at the principal level. (2)
The initiative of individual teachers to take advantage of opportunities and to be self-
starters. In the case of the latter, it is not clear what causes these personal
characteristics.

Other factors that influence implementation of change are time {for planning, for inservice
and professional growth opportunities), the pressures of standardized testing, quality
inservice (or lack of same), and the availability of resources (especially in the area of
technology). Teachers at the upper levels note the difficulties of working with students
of low abilities as a significant obstacle.

RECOMMENDATIONS

The findings for this study generally corroborate those of the NCTM pilot study indicating
that considerable work needs to be done to implement the Standards. District policy
statements should articulate a vision of mathematics curriculum reform and revised criteria
for mathematics curriculum design. Teachers need support, direction, and in-depth
training.

Curriculum
At the elementary level there needs to be less emphasis on paper and pencil, rule driven

computational skills and more use of mental processing and problem-solving techniques
using calculators and manipulatives. At the middle school level, number sense and



problem-solving should be expanded through open-ended exploration, projects, and
group work with the text used only as a resource. The curriculum should be broadened
to include measurement, statistics and probability. At the secondary level, the Standards
call for a core curriculum in which all students have access to algebra, geometry,

probability, statistics and discrete mathematics. It was not clear from the study that such
a broad curricular change had been implemented. An increased and more integrated
use of computers and calculators in all courses at all levels is also needed.

Assessment

Perhaps the area found most seriously lacking was assessment. In order for a Standards-
like curriculum to be integrated, both classroom assessment practices and standardized
testing must change accordingly. This is not yet the case. Assessment practices must
be in alignment with the objectives of the Standards and must become an integral
component of instruction. Teachers will need considerable assistance in quality
assessment practices. Standardized testing by school divisions must also be reflective
of the Standards in order to prevent a conflicting message from being sent to teachers
and to parents.

Policy
Meeting the NCTM Standards depends on the development of policies that clearly
delineate the curriculum to be delivered and provide the resources to support teacher

training, professional growth, curricular development, assessment technigques, and the
technology to implement them.

It
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Preface

in November, 1992, the Metropolitan Educational Research Consortium (MERC) Policy
and Planning Council approved a proposal to study the implementation of the NCTM
Standards. The study builds on previous MERC work in the area of mathematics;
particularly the analytic and interpretive review of the National Assessment of Educational
Progress Results of 1990. K also lays the foundation for 1) MERC’s continuing search for
information to improve mathematics teaching and learning, and 2) school division efforts

to provide appropriate curricula and staff development opportunities for their teachers.

The research agenda sought answers to the following questions:

1. What is the level of awareness of teachers about the NCTM Standards?

2. What is the level of implementation of the NCTM Standards in Consortium
classrooms? How do the classroom practices of teachers who perceive
themselves as implementing the Standards differ from those of other teachers?
What aids have helped teachers in making these changes?

What components are seen as hindering progress toward these changes?

A study group was formed from MERC's membership to guide the research and
dissemination activities. The study group included Helen Edens from Chesterfield County
Pubiic Schools; Beverly Cook from Colonial Heights City Public Schools;

James Bagby, Vandi Hodges, and Rosa Tapscott from Hanover County Public Schools;
Steven Lapinski from Henrico County Public Schools; Linda Hyslop from Hopewell City
Public Schools; Linda Weber from Powhatan County Public Schools; and

Jacqueline Joyner from Richmond City Public Schools.

Xiii



A research team was appointed which included Kathleen Cauley and John Van de Walle
as the co-principal investigators and William Hoyt, MERC Research Fellow to work with
the Study Group and conduct the research. Susan Goins assisted the team and study

group in meeting arrangements and document preparation.

John Pisapia, Director
Metropolitan Educational Research Consortium

Xiv



THE NCTM STANDARDS: IMPLEMENTATION

The purpose of this study was to identify the progress and obstacles encountered by
schools and teachers who have attempted implementation of the National Council for
Teachers of Mathematics (NCTM) Curriculum and Evaluation Standards for School
Mathematics and the Professional Standards for Teaching Mathematics. The report
summarizes the findings from three data sources: a survey of mathematics teachers, a
survey of principals, and focus group interviews with selected teachers. The survey of
teachers within the Consortium was to determine their awareness of the Standards, the
extent to which they currently teach in ways that are consistent with the Standards, and
their perspective of aids and obstacles when implementing the Standards. The principal
survey was to determine principals’ awareness of the Standards and their perspective
of the aids and obstacles in implementing them. The focus group interviews were
conducted with teachers who expressed knowledge of the Standards and were rated as
either as high or low implementation teachers. The purpose was to obtain more in-depth

information about their success at implementation and perceived aids and obstacles.

BACKGROUND INFORMATION
Calls for change in mathematics education have been growing in number and intensity
over the past 15 years when the education community began to revolt against the public
cry for "back to basics." That movement was influential during the eighties in directing
parent attention to the lowest level of mathematics skills, namely computation and
mastery of procedural knowledge. In 1977, the National Council of Supervisors of
Mathematics issued its list of Ten Basic Skills in which problem-solving enjoyed the
number one position. The following year, the NCTM published An Agenda for Action that
outlined changes in curriculum and evaluation procedures as goals for the decade of the
eighties. These documents had impact largely in terms of shifting the focus from the
lower level skills of arithmetic to problem-solving and higher-order thinking processes.



The decade of the eighties began an almost universal acceptance on the part of the
American public of problem-solving as a truly important part of mathematics education.
No other single subject has so dominated the research and publication agenda of
mathematics education as has problem-solving over the last 10 years. However, while
more problem-solving has clearly entered our public school curriculum, studies and
reports of the state of mathematics education in this country have sounded serious

warnings that ali is not well.

Early in 1987, The Underachieving Curriculum: Assessing U.S. School Mathematics from
an International Perspective, presented hard data that clearly showed the nation to be
seriously behind most industrialized countries in all aspects of mathematics. The data
behind that report were collected in 1981-1982, but more recent comparisons of the U.S.
with other countries have failed to change the view that the U.S. is far from number one
among countries and in fact, is nearly last in the area of mathematics. in June 1988, The
Mathematics Report Card was released providing trends in U.S. performance-based on
the past four NAEP studies. These data were less than promising. They clearly
demonstrated the effects of our preoccupation with computation and our neglect of even

the most simple reasoning skills.

In 1988, a series of reports began to direct attention to the future and provide new
direction for mathematics education. Everybody Counts provided a clear picture of the
ills of mathematics education as well as prescribing areas in need of change. The most
important booklet from the Mathematical Sciences Education Board (MSEB) called for
change in the way we view the nature of mathematics, changes in the teaching of
mathematics, increased use of technology especially calculators, as well as fundamental
changes in the curriculum. Mathematics is described by this well-received document as
a "science of pattern and order." Real mathematics, according to Everybody Counts,
must be made accessible to all students, not just an elect few. A curriculum that uses
computational skill to filter out the vast majority of students from participation in real

mathematics is seen as unacceptable.



THE NCTM STANDARDS
In the same year that Everybody Counts was released, and after a full year of gathering
input based on a draft version, NCTM published its now much heraided Curriculum and
Evaluation Standards for School Mathematics. This comprehensive document has
received virtual unanimous acceptance as a guide for curriculum and evaluation reform
movements throughout the country. Stopping short of an actual curriculum, the
Standards provides benchmark statements about specific aspects of the curriculum and
about evaluation against which school divisions can judge their own specific curricula.
The Standards has been the major focus of mathematics education for the past three
years, successfully articulating the more general call for reform found in Everybody

Counts.

The Standards not only focused thinking on such aspects of mathematics as number
sense, estimation and mental computation, and problem-solving, but also suggested new
goals for students that have quickly become guiding principles for curriculum reform:
Students will 1) Learn to value mathematics, 2) Become confident in their ability to do
mathematics, 3) Become mathematical problem-solvers, 4) Learn to communicate

mathematically, and 5) Learn to reason mathematically.

Perhaps more important than the five goals for students are the first four standards in
each of the three grade level sections of the document (K-4, 5-8, 9-12). Here the
Standards speaks clearly to the nature of mathematics in describing standards for:

1. Mathematics as problem-solving.

2. Mathematics as communication.

3. Mathematics as reasoning.

4. Mathematical connections.
These four standards represent over-arching themes for the mathematics curriculum.
They can be applied to nearly every area and every lesson. To teach with these four

standards clearly in mind is to teach in a Standards-oriented manner.
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MATHEMATICS AS PROBLEM-SOLVING

According to the Standards, "problem-solving should be the central focus of the
mathematics curriculum." This means much more than learning to solve word problems.
Rather, mathematics as problem-solving means that problem-solving is a pari of ali real
mathematical activity. The standard speaks to learning a variety of general problem-
solving strategies such as making guess-and-check or looking for a pattern. It talks
about being able to formulate problems and assess results. It speaks about confidence
in solving problems. Problem-solving is a way of thinking and reasoning that is used in
the learning and the doing of all mathematics.

MATHEMATICS AS COMMUNICATION

The communication standards at each level point to the importance of being able to talk
about, describe, and explain mathematical ideas. Symbolism in mathematics along with
things such as charts and graphs should become ways of expressing mathematical ideas
to others. This means that students should learn not only to interpret the language of
mathematics but to use that language themselves. Learning to communicate in
mathematics makes accessible the world of mathematics beyond the classroom. It also
fosters interaction and exploration of ideas within the classroom as students learn in an

active, verbal environment.

MATHEMATICS AS REASONING

To reason logically is as integral to mathematics as problem-solving. In the past, logical
reasoning was relegated to the tenth-grade geometry class. The Standards tells us that
reasoning should be a part of mathematical activity from kindergarten on. To observe
and extend a pattern, to defend a resuit, or to decide if an answer is correct are all
activities that involve logical reasoning. When reasoning is part of all mathematics,
students learn that mathematics is not a collection of arbitrary rules but a system that

makes sense and can be figured out.



MATHEMATICAL CONNECTIONS

The theme of connections is really three-fold. First, the standard refers to connections
within and among mathematical ideas. Addition and subtraction are intimately related.
Fractional parts of a whole are connected to concepts of decimals and percents.

Second, the symbols and procedures of mathematics should be clearly connected to the
conceptual knowledge that the symbolism represents. Rules such as "invert the divisor
and muitiply" should never be learned in the absence of well developed supporting

concepts.

Third, mathematics should frequently be integrated with other discipline areas, and real
applications of mathematics in the real world should be explored. Children should see
that mathematics plays a significant role in art, science, and social studies. Mathematics
should be viewed as a meaningful and relevant discipline, in terms of both how it is done

and how i is used.

RATIONALE FOR THE STUDY
The Standards documents have been the focus of mathematics education for the last
three years. They were developed to address the national crisis in mathematics
education by changing mathematics curriculum, instruction, and assessment to promote

mathematical reasoning, problem-solving and communication.

Through inservice, lead teacher projects, curriculum reform, and other means, the MERC
school divisions have been making initial efforts at reform. Many area teachers are
involved with professional organizations and have been encouraged to make changes
due to their involvement in that way. However, the Standards requires radical change in
how most teachers approach mathematics. It is essential that school divisions obtain an
accurate view of where they are presently situated in this early stage of reform so that

future plans and initiatives can be well designed.
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It is also important that schools create support systems - at grade level, building and
division level - that encourage and promote the use of new approaches and revised
curriculum. In designing such support it is important to be aware of those factors that

teachers perceive to be an aid to their reform as well as those they perceive as obstacles.

This project provides descriptive data on how teachers are responding to the challenge
of reform. it describes not only the practices of mathematics education at the elementary,
middle and secondary levels, but also identifies those influences on teachers that they
view as either aids or obstacles to reform. This information will not only provide
benchmark data on which progress toward implementation can be gauged, but also

guidance for significant change in mathematics education in the schools.

RESEARCH QUESTIONS
What is the level of awareness of teachers about the NCTM Standards?
2. What is the level of implementation of the NCTM Standards in Consortium
classrooms? How do the classroom practices of teachers who perceive
themselves as implementing the Standards differ from those of other
teachers?
What aids have helped teachers make these changes?

What components are seen as hindering progress toward these changes?

METHODOLOGY
The survey team collected data from three sources: objective responses by elementary,
middle, and secondary school teachers (the Teacher Survey), objective responses from
elementary, middie, and secondary school principals (the Principal Survey), and focus
group discussions with a small number of teachers who reported awareness of the
Standards. The Teacher Survey was piloted with teachers in one school division within
the Consortium, and was revised based on these teacher’s responses and comments
prior to distribution to teachers in the other six MERC school divisions. The survey

included items to determine teachers’ awareness of the Standards, the frequency of use
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of various classroom practices, and their perceptions of aids and obstacles to
implementation. Responses were received from a total of 1,892 teachers, with 55% of

those surveyed responding.

The Principal Survey was adapted from a subset of Teacher Survey items, and was
distributed along with the Teacher Survey. Principals reported on their perceptions of
teachers’ awareness of the Standards, and of the types of changes being made by
teachers in their schools, as well as their perceptions of the aids and obstacles to
implementation of the Standards at their schools. Responses were received from 108
principals, with 59% of those surveyed responding.

The focus groups were comprised of 24 teachers from a pool of 101 teachers who
reported on the Teacher Survey that they were aware of the Standards and who
volunteered to participate in the group discussions. Only teachers who scored at the
extremes of a "Standards implementation" index (based on their survey responses) were
invited to participate. This index included 9 critical items considered to differentiate
between teachers who were and were not following the recommendations of the
Standards in their classrooms, and allowed us to compare the perceptions of "high" and
"low" implementation teachers regarding aids and obstacles to making use of the

Standards in the classroom.

OVERVIEW OF FINDINGS
1. The majority of teachers and their principals are aware of the NCTM Curriculum

and Evaluation Standards and are in agreement with them.

2. Approximately 21% of elementary and 53% of middle and secondary teachers
report that they are implementing the Standards. The degree of implementation,
however, is relatively low. This low degree of implementation is reasonable given

that the Standards are a relatively recent development and that implementation



requires a reconceptualization of mathematics teaching and assessment. Evidence

of the low level of implementation is indicated by the following points.

2a.

2b.

2c.

2d.

2e.

29.

2h.

Teachers at all grade levels rely too heavily on nonStandards oriented
textbooks and the problems in them. instead, the Standards recommend
that more emphasis be given to student generated problems, "real-life"
problems, and nonroutine problems.

The majority of teachers do not use teaching strategies recommended in
the Standards on a weekly basis. Evidence suggests that a number of
strategies, such as cooperative group work or student justification of
answers to problems are beginning to be used 2-3 times a month.

The curriculum at the elementary and middie levels in contrast to the
Standards, continues to emphasize computation. Areas such as statistics
and probability should be emphasized somewhat more.

Technology, particularly computers and calculators, is underutilized at all
grade levels. Teachers in the focus groups report frustration at the
unavailability of appropriate calculators, computers and software.
Manipulatives are not being used and/or are not readily available, especially
at the middie and secondary levels.

Teachers who report implementing the Standards show a somewhat higher
frequency of use of most recommended teaching strategies than the
unchanged teachers.

Elementary and middle teachers who are making changes in their teaching
seem to implement the connections and reasoning theme of the Standards
more readily than problem-solving or communications themes.

Across grade levels, writing about mathematical ideas is a weakness, both
as a teaching strategy and as an assessment strategy.

Virtually no attempt has been made to implement recommendations for
student assessment. Both the survey and the focus groups indicate that
the maijority of teachers do not appear to use alternative assessment

techniques. The majority of teachers do not appear to distinguish between
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assessment for diagnosis of student understanding and assessment for

grading.

Administrative support is viewed as a critical aid to implementation. Aids to
implementation that teachers find helpful include notification of workshops and
conferences, availability of grant money, maintenance of a library of instructional

materials.

The "lead teacher" initiative was viewed as an important aid to implementation by
both teachers and principals at the elementary and middle grades.

The focus group interviews suggest that the teachers who are implementing the
Standards are often "self-starters" who find and take advantage of the supports
they need rather than waiting for input from their school division.

Aids to implementation not currently available but considered helpful by teachers
at all grade levels are: opporiunities to observe one another’s classes,
opportunities to exchange ideas with other teachers, and meetings with teachers
at other grade levels to coordinate implementation.  Overall, teachers feel that
they need time to develop materials, rethink the curriculum, and meet with other
teachers.

Teachers who have begun to implement the Standards cite specifically focused
inservice opportunities as essential for effective implementation. Furthermore,
teachers who have not changed view their own lack of knowledge and training as
an obstacle to implementation. Practical inservice activities are those that clearly

address classroom needs or that "show how" rather than "tell how".

The teacher survey, principal survey, and focus group interviews all suggested
that current curriculum objectives and standardized testing programs are obstacles
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to implementation, particularly at the middle and secondary levels. This is a
reasonable assessment since neither emphasizes many of the themes of the

Standards. Teachers cannot effectively teach to two sets of objectives.

DISCUSSION
AWARENESS
The vast majority of teachers at all grade levels reported that they have access to either
a copy of the Standards or to materials describing the Standards. Teachers’ reported
level of awareness differs by grade level, however, with 44% of elementary teachers
describing themselves as "well aware" of the Standards, as compared with 82% of middie

school teachers and 83% of secondary school teachers.

Awareness of the Standards does not guarantee efforts at implementation, however. Of
the teaches describing themselves as well aware, less than half at the elementary level,
and less than two-thirds at the middle and secondary school levels, reported that they

have changed their teaching practices as a result of this awareness.

The focus group data suggest that the elementary teachers who have made real changes
appear to be the group most knowledgeable of the Standards. At the upper levels, a true
understanding of the spirit of the Standards is less evident.

CLASSROOM PRACTICES

The Teacher Survey included items concerning teaching strategies reflecting each of the
four themes of the Standards. The data aliow us to describe the extent to which teachers
in the MERC schools are implementing these themes.

In the area of mathematics as problem-solving, a majority of teachers at all grade levels
reported use of cooperative group problem-solving at least 2-3 times a month. There is
evidence of encouraging students to move away from rote responding and instead

verifying and interpreting their answers with respect to the original problem.
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Other problem-solving strategies appear to be employed only on an infrequent basis (less
than iwice a month) by the vast majority of teachers. These include providing
opportunities for students to work on more complex, open-ended "project” problems, to
formulate their own mathematics problems based on everyday situations, and to use
computers in the development of problem-solving strategies. Although computers appear
to be more actively used for problem-solving at the elementary level, more than one third
of all middle and secondary school teachers reported that their students never have the
opportunity to use computers for problem-solving.

The use of strategies related to mathematics as communication appears to be fairly

uniform across grade levels.

Most teachers report providing opportunities for students to discuss mathematical ideas
or to relate models, pictures or diagrams to mathematical ideas in their classrooms at
least twice a month. The frequency with which students are asked to write about
mathematical ideas appears to be lower, however. At each grade level, one third to one
half of all teachers report that their students never are asked to write about mathematical
ideas. Likewise, students are rarely encouraged to formulate definitions and/or express

generalizations of mathematical principles.

Teachers report active use of teaching strategies related to mathematics as reasoning.
Students at all three grade levels are encouraged to justify their answers to mathematical
problems, and to think about "whys" as well as "hows" when reporting on mathematical

investigations.

Teachers also reported use of strategies for exploring mathematical connections.
Working with multiple representations of a single concept, applying mathematical
reasoning to real life problems, and making meaningful connections between different
areas of the mathematics curriculum were all reported as being done at least twice a

month by a majority of teachers responding to the survey.
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Mathematical connections are reportedly somewhat less emphasized at the secondary
school level, and this is particularly true of connections between mathematics and other
subject areas--60% of elementary teachers report this as a frequent area of exploration,
as compared with 40% of middle school teachers and only 25% of secondary school

teachers.

Based on teachers’ perceptions of their classroom practices, it appears that strategies
related to mathematical reasoning and connections are relatively well represented in the
classroom, whereas strategies found under the heading of problem-solving and

communication are used less frequently.

In a cautious attempt to summarize these data, Table 1 presents an overview of the
responses to items categorized under each theme. The numbers in this table were
derived by averaging frequency data - not an orthodox procedure for aggregating this
kind of data. Note, for example, that important and less important items are weighted
equally. The table is only intended to give a "bird’s eye" view of responding teachers’
reported use of strategies related to each theme (overall score). it also shows the degree
to which teachers who perceive themselves as changed have moved in the directions

recommended by the Standards (comparison between "changed” and "unchanged"

groups).



Table 1
Average Percent of Teachers Reporting Use of

Teaching Strategies Reflecting Themes of the NCTM Standards*

Theme Grade

(# of ltems) Level Overall Changed Unchanged
Problem-solving | Elementary 41 51 38
(11) Middie 35 41 28
Secondary 33 39 26
Communication | Elementary 36 45 33
(N Middle 37 44 30
Secondary 38 44 28
Reasoning Elementary 67 79 64
(3) Middle 73 81 64
Secondary 81 88 72
Connections Elementary 61 73 59
(5) Middle 53 59 47
Secondary 41 49 31

* 2 or more times a month
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DIFFERENTIATION OF CLASSROOM PRACTICES

it is useful to look specifically at those teachers who perceive themselves as changed as
compared to the others. Such a contrast better describes how concentrated the global
changes are and how well and in what specific areas motivated and informed teachers
are actually implementing Standards-iike practices. [t is worth noting that this is not
longitudinal data. The data in this section of the report are comparisons between
teachers who report change based on their awareness of the Standards and teachers

who report no such change.

The data in Table 1 indicate that teachers in the Changed group do indeed report higher
frequencies for most of the teaching strategies we asked about, although for many
strategies the percent of changed teachers reporting frequent use is still low in absolute

terms.

For example, the frequency with which students in the Changed classrooms work on
complex or open-ended "project” problems is higher at each grade level than the
comparable frequency iﬁ Unchanged classrooms. However, fewer than 20% of Changed
teachers report using this type of activity more than two times per month. More
important, only 20 to 30 percent (depending on grade level) of teachers in the Changed
group report that their students never work on project problems compared with 37 to 49
percent of the Unchanged group. Thus, although Changed teachers do not report use
of project problems on a truly frequent basis, at all grade levels they are much more likely

to use them, as compared with Unchanged teachers.

In a similar manner, with respect to the theme of mathematics as communication,
although fewer than 25% of the Changed teachers report asking students to write about
mathematical ideas two or more times a month, dramatic contrasts are also evident in the
number of teachers in each group reporting that they never use this strategy. At ali three
grade levels, students in Changed classrooms are much more likely to be asked to do

at least some writing about mathematics than students in the Unchanged classrooms.
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The comparison of Changed with Unchanged teachers also allows us to identify areas
in which even Changed teachers are not adapting to the recommendations of the
Standards.

For example, the Curriculum and Evaluation Standards recommends that students make
greater use of computer software to facilitate their development of problem-solving
strategies. Although the slight differences in reported frequencies favor the Changed
teachers in every case, the low numbers indicate that even teachers who are working to
incorporate recommendations of the Standards apparently have had difficulty or are not
willing to make changes in this area. Discussions in the focus groups identified a number
of obstacles specific to the incorporation of technology in mathematics classrooms,
including lack of access to hardware and to software applications, lack of training, and
lack of time to experiment with existing applications in order to better integrate the use

of such applications into their curriculum.

In summary, the evidence suggests that motivated teachers are making more frequent
use of the teaching strategies recommended in each of the four areas highlighted by the
Standards, as compared with the remaining teachers, who reported no efforts to change.
These differences in implementation are evident with respect to the recommendations
concerning reasoning and connections (which teachers as a whole already appear to be
following to a significant degree), as well as those concerning problem-solving and
communication (areas in which teachers as a whole report considerable room for
improvement). The magnitude of these differences is sometimes substantial even in
areas in which the recommendations of the Standards diverge from traditional practices,
such as journal writing and work on open-ended problems. This analysis aiso highlights
some areas in which progress has been slow even for motivated and aware mathematics

teachers, suggesting the need for additional administrative support.
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AIDS TO IMPLEMENTATION

Teachers report that more staff development is needed to assist them in making the
transition to a more Standards-looking curriculum. Even focus group teachers who report
that inservices are available often do not see much value in the type that they are
receiving. They are requesting more content specific staff development. They
overwhelmingly approve of time to see model teachers in action and having quality time
discuss teaching ideas. Teachers see support from the principal and the guidance of
lead teachers as very important. They want a principal who is well informed, who is able
to discuss the Standards and who will work with mathematics teachers to find out what

is required to implement them.

Comparison of Changed and Unchanged teachers in this area reinforces the impression
that administrative support, and an active interest on the part of principals in teachers’
efforts at implementation, are important sources of motivation for teachers who are
working to change their instructional practices. Among elementary teachers, for example,
teachers who were making changes in response to the Standards were much more likely
to report that their schools or school divisions had:

- designated "lead" teachers

- provided special training for these lead teachers

- revised criteria for textbook selection

- offered one or more in-services on the Standards

- maintained a library of Standards-relevant materials.

The results of this comparison for middle and secondary school teachers were similar to
those just reported for elementary teachers. Teachers who see themselves as changing
in response to the recommendations of the Standards reported substantially higher levels
of active administrative support, relative to teachers who do not see themselves as
making such changes. This suggests that administrative changes may have a direct and

beneficial effect on classroom practices in mathematics.
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OBSTACLES TO IMPLEMENTATION

Time was a primary obstacle to implementation at all three grade levels. Elementary
teachers described pressure to make changes in other curriculum areas, such as history
and language arts, as well as in mathematics. Secondary teachers were more likely to
cite lack of preparation time necessary to develop alternatives to the traditional, sequential
mathematics curriculum. They also require time to coordinate with other teachers who
worked with students during the prior year, or who would teach these same students the
following year, 1o assure a coordinated sequence of instruction.

A second major obstacle, identified by teachers at all three grade levels, is the pressure
to have students succeed on standardized tests. Teachers fear repercussions from
administrators and parents in the event that changes in their class structure or content

result in decreases in students’ scores relative to national norms.

A third major obstacle is lack of resources, particularly technological aids (computers,
calculators, and manipulatives). Teachers complained of having outdated equipment or
severely limited access to the equipment that is available. Upper elementary and middie
grade teachers do not have an accumulated supply of manipulatives and feel that these

must be supplied.

Finally, an obstacle that emerged for teachers at the upper grades, but not for elementary
teachers, was student ability levels and attitudes about mathematics. Apparently,
teachers at middle and secondary schools perceive low levels of student ability as an
obstacle to Standards implementation, as well as student attitudes about mathematics.
These myths need to be addressed during inservice activities. Teachers in the focus
groups commented on the improved learning and attitudes of low ability students. In the
focus groups, secondary teachers of honors classes also report a reluctance on the part
of these high-ability students to engage in open-ended, higher-order thinking activities
due to the loss of grade security that such activities can cause.
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| GENERAL CONCLUSION AND SUMMARY

The implementation of the NCTM Standards appears to have the support of the majority
of metropolitan teachers. Most are aware of the NCTM Standards, have access to a copy
of the Standards’ documents or related material in their schools and are in agreement
with them. Significantly fewer teachers have actually made changes in their teaching
consistent with the Standards or even feel prepared o explain them to colleagues. ltis
important to remember that "awareness" and "agreement with" the Standards is based

here on teachers’ self-reporting and not on objective classroom observation.

STRENGTHS

Overall the data suggests that there is an unevenness in the level of impiementation.
Some teachers have made changes, but many have not. However, even within those
who have changed, change is not uniform, nor at a level indicative of full implementation.
With a recognition of this unevenness, there are some areas where progress can be
reported.

At the elementary and middle grades, teachers report use of cooperative groups, an
increased use of manipulatives and computers, and there is some evidence of discussion
and interaction in the classroom. The greatest areas of strength at the secondary level
include mathematics as reasoning, cooperative group work, and the use of calculators.

WEAKNESSES
When looking at the frequency with which most any strategy is used, it is difficuit to feel
complacent about the data in any given area. Clearly, there remains a lot of work to be

done before we can say teachers are actually implementing the Standards.

While problem-solving is reportedly done by all teachers, the evidence does not support
the use of 'problem-solving as a global approach to mathematics or as a pervading
theme. Nonstandard and project-type problems are infrequently used. The driving force

in the classroom remains the textbook.
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The area of assessment is perhaps least reflective of the Standards than any other area.
There is little evidence of alternative forms of assessment, porifolios, or journals.
Teachers made almost no distinctions between the use of assessment for diagnostic
purposes and for grading. Traditional end-of-chapter and standardized tests remain the

most common forms of assessment.

At the elementary level, calculators are used less frequently than desired and evidence
would suggest that the curriculum at that level remains dominated by computational skills.
While calculators are common at the upper grades and secondary school, there is an
inadequate use of computer technology and of graphing calculators. it is not clear

whether this is due to lack of availability or teacher reluctance or curricular support.

AIDS AND OBSTACLES

There are two factors that appear to be correlated with a movement toward a Standards-
like classroom: (1) The support of the administration, especially at the principal level. (2)
The initiative of individual teachers to take advantage of opportunities and to be self-
starters. In the case of the latter, it is not clear what causes these personal

characteristics.

Other factors that influence implementation of change are time (for planning, for inservice
and professional growth opportunities), the pressures of standardized testing, quality
inservice (or lack of same), and the availability of resources (especially in the area of
technology). Teachers at the upper levels note the difficulties of working with students
of low abilities as a significant obstacle.

IMPLICATIONS
In many ways, the study did not uncover any major surprises. On the whole, the findings
are in agreement with those of the NCTM pilot study. Nor are the findings a surprise to
the mathematics supervisors in the MERC school divisions or to the investigators. Atthe

same time, the study does provide data to corroborate the viewpoint that much work
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needs to be done and allows us to focus attention on specific areas that deserve
attention.

The comments that follow are, of course, based on the independent interpretation of the
investigators. However, we believe that they accurately reflect the differences between

the findings of the study and the major directions recommended by the NCTM Standards.

CURRICULUM AND INSTRUCTIONAL PROCEDURES

Elementary Level

1. The entire area of computation at the elementary level should be looked at. The
data suggest that most teachers spend the majority of their time on pencil-and-
paper computational skills while spending little time on mental computation and
computational estimation. It is fairly clear that the current emphasis is a function
of textbooks, standardized testing, and long-standing traditions, each of which
have consistently stressed pencil algorithms as the backbone of the elementary
mathematics curriculum. The Standards calls for a de-emphasis on these outdated
skills with an increased emphasis on more flexible and more frequently used
mental methods. Teachers will need inservice and support from curriculum

materials to make this change.

2. While teachers report addressing the area of problem-solving, it is not clear that
the full curriculum is being approached in a problem-solving manner. The first
theme standard is mathematics as problem-solving. To implement this theme
requires teachers to have a more complete understanding of the full intent and
philosophy of the Standards. Teachers still seem to see mathematics as a rule-
driven curriculum rather than one in which students are involved in the discovery

and invention of mathematical ideas through problem-solving methods.

3. The data suggest that calculators are only used infrequently in the elementary

school. Based on the focus group interviews and on informal observations, it is
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most likely that very few teachers require students to have calculators or have
them readily available at all times. The Siandards calls for calculators to be
available at all times and to be used in all areas of mathematics including
assessment. There are a number of ways to get inexpensive calculators into the
hands of every elementary child, including making them required material for
school. The daily or regular use of calculators must begin with availability and be

followed with ideas for using them.

The areas of geometry, probability and statistics should be given significantly more
visibility in the required curriculum. The evidence suggests that geometry receives
only minimal attention and that probability and statistics are rarely taught. Once
again, textbooks, testing programs, and lack of a tradition of teaching in these

areas are the targets that need to be addressed.

While primary grade teachers are comfortable at least with the idea of using
manipulative materials, upper-grade teachers are facing unfamiliar challenges.
They lack experience with managing manipulatives in the classroom. They do not
have experiences with making materials nor do they have adequate commercial
supplies to support a manipulative approach. They also need help with ways to

use manipulatives with older students.

Middle School Level

1.

As at the elementary level, computation and number sense appear to receive the
most attention in the middle-grades curriculum. Although it may appear from the
data that teachers include number sense in their instruction, it is not clear that the
term number sense is clearly understood in the same sense as is meant by the
Standards. At this level, mental computation and computational estimation are
clearly a component of number sense as is a connection of number concepts with
real word referents. In these areas, teachers are not reporting strong instructional

emphasis. More attention should be given to a broad view of number sense while
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simultaneously deemphasizing pencil-and-paper computation. Textbooks, testing,
and teacher knowledge of the curriculum must all be addressed in order to
promote change.

Middle school teachers seem to be considerably more textbook bound than their
counterparis at the elementary level. They need more assistance in how to teach
mathematics through open-ended explorations, projects, and group work. A
problem-solving approach and the use of manipulatives in middle grades is rarely
seen. A more exploratory, discussion-oriented approach is recommended by the
Standards.

The middle school teachers tend to use calculators more than at the elementary
level but not on a daily or even regular basis by any means. The use of
computers is actually weaker than at the elementary level. In fact, due to some
of the more recently available computer software, the teacher of the middle
grades has more reason to use computers now than ever and the calculator
should be an ever-present tool at the disposal of the middle-grades student. In
fact, in the 1992 NCTM Yearbook on calculators in mathematics, a strong case is

made for the use of graphing calculators at the middie grade level.

The curricular areas of patterns, measurement, statistics and probability are all in
need of increased emphasis in the middle grades if the Standards are to be
addressed.

Secondary Level

1.

The notion of a core-curriculum at the secondary level is one of the main themes
of the NCTM Standards. The core-curriculum concept envisions all students
having access to significant mathematics with no one being denied access due to
lack of computational skills. The differentiation between college-intending and

noncollege-intending students is determined by the depth of study, not what is
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studied. Thus, all students should have access to algebra, geometry, probability

and statistics, and discrete math topics.

The current study was not designed to determine specifically if a core curriculum
was in place. However, there was little evidence that suggested the existence of
a core curriculum. For example, there remains a lot of traditional instruction in skill
areas for lower-levei students. No discussion of addressing a variety of
mathematical topics for all students was noted. To move toward a core curriculum
is a major step for any school division and requires significant changes in the total
curricular offerings for the four years of secondary schools. While the study itself
did not uncover such changes, it is noted that at least two of the MERC school
divisions have begun implementation of some form of a core-curriculum concept.

The secondary teachers in the study report using calculators fairly regularly.

However, it is clear from the focus groups that graphing calculators are far from
a standard tool. It is more likely that only one or two teachers are using graphing
calculators or have taken the time to learn how to use them. For under $70 each,
these calculators are essentially smail computers that can be programmed, used
for investigating graphs, working with statistics, computing matrices, and much
more. Students in college-bound programs should be encouraged to purchase
their own graphing calculators, schools should have them available for use, and
most importantly, nearly every secondary school course should take advantage
of them. This will require some training or at the very least some support in terms

of curricular materials.

Computer usage is alsc weak and spotty. In the opinion of the teachers, much
of the problem is hardware and software compatibility. Simply purchasing
computers and/or software is not sufficient Teachers must be afforded time and
support to learn about the software and computers must be installed in usable

configurations and be compatible with the desired software.
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4. Secondary teachers could improve their problem-solving approach to instruction
including the use of cooperative learning groups, project problems, and more

student writing.

ASSESSMENT

Of the areas investigated, assessment strategies and procedures was the area where
teachers have made the least amount of change in the direction of the Standards. This
is true at all grade levels and little is gained by separating the three levels in this

discussion.

The predominant mode of assessment is the chapter test and related quizzes. While
teachers report that they assess concepts as well as procedures, an examination of the
typical chapter test will indicate that the conceptual understanding required is minimal.
Most teachers are concerned about standardized testing, reporting numeric grades
backed up by test averages and the performance of routine procedures. While these are

not bad objectives, they represent an incomplete approach to assessment,

In their reporting, teachers made almost no distinction between the use of any
assessment procedure for grading purposes versus instructional feedback or diagnosis.
One interpretation that may be made is that they really do not make this distinction at all.
It is unlikely that they do as much assessment for diagnosis as for grading as is
suggested by the data.

The Standards calls for assessment to be much less distinct from instruction than has
traditionally been the case. By broadening an assessment plan to include observations,
checklists, portfolios of work, group projects, and performance tasks, the things that
students do in class as part of their learning experiences can also be included in an
assessment plan. Furthermore, the Standards calls for alignment of all assessment, not

just with objectives of the course but also with the methods of instruction. If calculators
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and/or manipulative materials are used in the instructional program perhaps they should

also be used in the assessments,

With the possible exception of some observations and group work being used at the
elementary level and calculators permitted in most secondary class testing situations, it
is safe to say that teachers are still using the same assessment procedures that they

always have.

The researchers’ experiences with teachers taking courses suggest that learning to
implement and use effectively a broader, performance-based plan of assessment that is
integral to instruction, is a very difficult task. It requires considerable instruction in
assessment strategies and having the opportunity to try them out in the classroom.
Teachers must begin small and find one or two new ideas that suit their personal style
and agenda. From this beginning they can gain confidence and add additional strategies

later.

Teachers who do adopt a variety of alternative assessment procedures tend to be very
positive about the results - except for the hard work that is aimost always involved. |f
school divisions want to help teachers look more broadly at student achievement and
report more accurately to parents what students are able to do (instead of what they
cannot do), schools must do more than provide one-shot inservice. They must develop
a plan that will guide and sUpport teachers, offer them choices, and show them the
benefits of the additional work involved. This is easily one of the most difficult areas of
the Standards to implement.

AIDS TO IMPLEMENTATION

The data, especially the focus group interviews, provide useful information concerning the
types of things that can influence (or hinder) change and general implementation of the
Standards. Some of these things must involve division change or division implementation.

We might call these structural changes - changes that are beyond the control of the
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individual teacher or principal. Other factors influencing change are more local. These
factors are under the control of the building principal or department chair, or can be dealt
with through inservice and other avenues of professional growth. Local factors are still
influenced at the division level. For example, providing quality, focused inservice is listed
here as a nonstructural aid. However, to follow up on that inservice or to implement the
suggestions remain in the control of the teachers and principal. Implementation of a core

curriculum at the secondary level is clearly structural, requiring division implementation.

Structural Initiatives

1. The development of a clear policy relative to the NCTM Standards, coupled with
information and appropriate modifications in the curriculum, would help teachers
and principals have a sense of direction that is sometimes lacking. Teachers, even
those who are well aware of the Standards, are not clear about what they
themseives should be doing in the classroom. Conflicting messages concerning
objective lists, SOL’s, ITBS and other mandates are not always in sync with the
message of the Standards. It is not reasonable for teachers to be expected to
make change with only a simple admonition that we support the Standards.
Information about the Standards and how the division views implementation is

important for all concerned.

2. Testing policies should be examined to be in keeping with the Standards. Itis, of
course, important to bé aware of test scores as a measure of how well a school
or division is doing. However, it is now very important to take a careful look at the
items that are included in those tests. The current version of the ITBS is heavily
weighted toward procedural or algorithmic knowledge with very little emphasis
given to concepts and problem-solving skills. Textbooks also have chapter-end

tests that tend to focus on the lowest level skills of the chapter.
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Examine policies relative to textbook adoption and be certain that they are in
keeping with the spirit of the Standards. When textbooks are not in keeping with
pronounced directions, either because they are out of date or because they were
selected with out-dated criteria, they are of no real help to teachers.

Local Initiatives

1.

Promote and support the lead teacher concept. Many teachers talked of the vaiue
of having a lead teacher in the school - someone they could count on to have
current information or a good idea to solve a problem. Lead teachers are present
in many divisions but require the constant support of principals since no moneys
are available for mathematics specialists. At the secondary level, the department
chairs should be encouraged to be instructional leaders in the same way as the

lead teacher is at the elementary and middie school level.

Make opportunities for teachers to observe one another within the buildings and
encourage teachers to share ideas and problems about teaching mathematics.

Teachers truly value ideas that come from their colleagues.

Provide quality inservice that is focused on specific classroom issues in the
teaching of mathematics. Teachers react negatively to inservice that is not
specifically useful to them or is so general in nature that significant implementation
problems make using the information nearly impossible. Relevance of inservice
is very important. If the inservice is good, support should be available to follow up
on it. That support should come in the form of sharing, materials, encouragement,

and time to work on implementation.

Principals need to be knowledgeable about the NCTM Standards. While a
relatively high number report awareness of the Standards, there is also evidence
that a principal who is truly involved in making the Standards a reality in the school

is somewhat of an anomaly. As teachers spend extra time and effort at
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implementation of new ideas and request support for materials, manuals, software,
calculators, and help from others, these efforts and requests must not fall on deaf

ears. Teachers cannot implement the Standards without support.

Be very sure that teachers are aware of opportunities for professional growth.
Professional journals and books from NCTM could be made available.
Opportunities to attend conferences at the local, state, regional and even national
level should at the very least be well publicized and discussed. When possible,
funds, such as Eisenhower money, should be made available to get teachers to
these meetings. Teachers should be encouraged to attend special training
courses, take workshops and even university courses. When teachers do make
these efforts, their efforts should be rewarded - at the very least with recognition

and praise if not with more tangible means of support for work in the classroom.

Examine issues and concerns around technology. Simple caiculators shouid be
available to every child at all times. Teachers should not have 1¢ go to a central
place to get the “grade-level” set. Where reasonable, school policy could permit
students be required to bring a simple calcuiator to school. For more expensive
technologies, similar policies should be made in cooperation with the teachers.
Care should be taken to see that computers that are available are in good repair,
that there is reasonable software to use on the computers. All teachers at all
levels need help in how to use technologies in their courses. i is not reasonable

to expect them to use a new tool without assistance.

CONCLUSION

The NCTM Standards document is now four years old and the Professional Teaching

Standards are two years old. These recommendations, while universally accepted across

the nation, are not likely to be easily implemented in their entirety. NCTM itself recognizes

that true implementation is a long-term endeavor that will extend into the next century.

The findings of this survey are generally consistent with these expectations. There is
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some movement in a positive direction as more and more teachers are at least aware of
an agenda for change. Actual significant change on any global basis, however, is very
difficult to find. Teachers are in serious need of support as well as education concerning

what the Standards are actually saying.

Glenda Lappan, Chair of the Commission on Teaching Standards for School

Mathematics, writes:

The kinds of change called for by the vision in the standards documents are so
fundamental and pervasive that they seep into every aspect of our society. The
current curriculum, expectations, and teaching practices are failing with so many
of our students in mathematics that we have a responsibility to rethink what we are
about. To accomplish change on a large scale, all the stakeholders - students,
teachers, parents, school administrators, business, industry, professional
mathematicians, politicians, and others - need to understand the issues and the
direction of reform and give their support to the effort.

Arithmetic Teacher, May, 1993, p. 526.
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APPENDIX A: TEACHER SURVEY
METHODOLOGY

SUBJECTS

Responses were received from 1,892 teachers (1473 elementary, 221 middle, and 198
secondary teachers) for an overall response rate of 55%. The majority (92%) of the
respondents are female with a median age of approximately 40 years. Overall, the
respondents are an experienced group. About two thirds of the teachers completed their
teacher training before 1980 and 48% have had additional training in mathematics beyond
their initial certification. Half of the teachers have 15 or more years of experience
teaching. The middie and secondary teachers are relatively active in professional
organizations with 55% reporting that they are past or present members of GRCTM; 29%
are or have been members of VCTM or NCTM. Less than 8% of elementary teachers are
members of any mathematics professional association. (See Tables 1-3 in Appendix D
for the raw data on which this summary is based.)

SURVEY DESIGN
Item selection
ltems were chosen to reflect teachers’ awareness of the Standards, their classroom
practices with one of the mathematics classes they are currently teaching (specified as
the first mathematics they taught the week they filled out the survey), and their
perceptions of aids and obstacles to implementing the Standards in their classrooms and
in their schools or divisions. Thus, the survey is organized into four major sections (item
counts are for the final version of the survey):

SECTION 1: identifying data (13 items);

SECTION 2: awareness of Standards/preparedness to teach accordingly (21

items);
SECTION 3: classroom practices (90 items);
SECTION 4: aids and obstacles to Standards implementation (32 items).
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Most items were developed for the survey based on the recommendations of the
Standards, published articles on implementing the Standards, and the suggestions of
mathematics coordinators in the MERC school divisions, who collaborated in the design
of the survey. Approximately one-third of the items were identical to items on the NCTM
(1992) pilot study on mathematics education to allow for comparisons with a national

sample. ltem content and selection for each section is discussed in more detail below.

Section 1 contains items reflecting teacher age, gender, training, and teaching
experience, as well as the grade level, size, and ability level of the mathematics class the

teacher will be describing on the remainder of the survey.

Section 2 contains items reflecting teachers’ level of awareness of (a) the Curriculum and
Evaluation Standards, and (b) the Professional Standards for Teaching Mathematics.
Teachers who report that they are well aware of the Curricuium and Evaluation Standards
are asked to respond to 8 items reflecting the extent of this awareness, their perceptions
of the level of awareness of other teachers in their school, and their own and other
teachers’ efforts to make changes in their classroom practices based on the
recommendations of the Standards. Another 9 items, taken from the NCTM pilot study,
reflected teachers’ preparedness to teach according to the Standards. Two items
assessed the extent to which teachers have access to a copy of the Standards, or to

materiais reflecting the recommendations of the Standards.

Section 3 contains 30 items, taken from the NCTM pilot study, reflecting the content of
mathematics instruction. Because these items are keyed to teacher grade level {separate
questions for elementary, middie, and secondary teachers), each teacher responded to
only about 10 items in this subsection. Another 11 items, also taken from the NCTM pilot
study, reflect the frequency with which students in the mathematics class perform a
variety of classroom activities. These aclivities are rather broadly defined (e.g., "do

mathematics problems from textbooks," " use calculators"), and include activities whose
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frequency should be decreased in a typical mathematics class, according to the

Standards, as well as activities whose frequency would ideally be increased.

Section 3 also contains 26 items reflecting more fine-grained "teaching strategies." These
iterns also describe classroom activities (e.g., "work on nonroutine problems," “report to
the class on the results of mathematical investigations"} and ask teachers to report the
frequency with which their students engage in these activities. All activities in this
subsection are recommended in the Standards, and items are grouped in accordance
with the instructional goals advocated by the Standards: problem-solving,

communication, reasoning, and connections.

Lastly, Section 3 contains a 23-item subsection on "assessment strategies." Teachers are
asked to indicate the degree of emphasis they give to 7 different assessment modalities,
either for {a) grading purposes, or for (b) diagnosis or instructional planning purposes.
Another 6 items reflect "aims of assessment,” and a final 3 items reflect the frequency with
which manipulatives, calculators, and computers, respectively, are used by students in

the context of assessment.

Section 4 includes 23 items enumerating various aids to Standards implementation.
These items were derived from descriptions by the MERC mathematics coordinators of
the initiatives taken by local schools and school divisions, as well as suggestions from the
literature on implementation. They are grouped into three categories: "teacher training”;
“policies and practices"; and "informal changes in school ’‘culture’." For each item,
teachers indicated both (a) whether or not their school or school division had attempted
such an intervention, and {b) whether or not it was {(would be) helpful. The final 9 items
in this section list potential obstacles to implementation, again derived both from
suggestions by mathematics coordinators and from the literature. Teachers are asked
to identify the extent to which each of these items is an obstacle in their attempts to
implement Standards-congruent changes in their mathematics classes.
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The final two pages of the survey included a space for written comments, as well as an
invitation to volunteer to be one of the focus group discussants. Teachers who offered
to participate in the focus groups were asked to give their names and telephone
numbers.

Pilot Survey

Following the initial selection of items, the survey was piloted in one small school division.
The pilot version of the survey was distributed to 58 mathematics teachers in the three
schools in this division. Responses were received from 51 (88%) of these teachers,

including 37 elementary, 9 middle, and 5 secondary teachers.

Teachers in the pilot division were asked to respond to the survey itself and also to fill out
a "comment form" indicating the time taken to complete the survey and enumerating any
items that were unclear or otherwise difficult to answer. These comments formed the
basis for a modest revision of the survey, in which problematic items were deleted or
reworded for greater clarity. In addition, pilot teachers’ survey responses were used 1o
assess both convergent and discriminant validity of survey items.

Patterns of responding on related items indicated that teachers’ responses were
consistent on the different sections of the survey (i.e., they were not responding randomly
or otherwise haphazardly due to the survey’s length). There appeared to be meaningful
differences in classroom practices and teaching strategies between teachers who
reported being "well aware" of the Standards and those who were not well aware.
Patterns of responses on similar but not identical items were assessed in an effort to
ascertain whether teachers were discriminating between them. Several apparently
redundant items were deleted or reworded in an effort to make the intended distinctions

more obvious.

These deletions and revisions resulted in the 156-item survey described in the previous
section.
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SURVEY DISTRIBUTION

The final version of the survey was distributed to teachers in six MERC school divisions
via these divisions’ internal mail services. Teachers received a copy of the survey, a
blank answer sheet, and a memo from their superintendent’s office explaining the
purpose of the survey and assuring them of the confidentiality of their responses. Except
for those teachers volunteering to participate in a focus group, responses were given
anonymously. Completed surveys were returned to the school principal’s office, then

sent back to the district central office for pick-up by the survey team.

Although the school divisions were given the same prototype for the explanatory letter to
teachers, administrators were permitted to make minor modifications in this letter as they
saw fit. As a result, teachers in different divisions received different levels of
encouragement to participate in the survey. At the extremes, one district’s letter
emphasized the small amount of time required to compilete the survey, and the value to
the district of teachers’ responses; another district emphasized the voluntary nature of the
survey, and stated that teachers should not respond if they felt they did not have the
time. These differences in presentation may account, in part, for the variability in
response rates between divisions. A substantial proportion of the teachers in each district
did respond to the survey, however: Three smaller divisions had response rates of 64%,
82%, and 82%, three larger divisions had response rates of 39%, 47%, and 73%.

Responses from all divisions were combined in all analyses.

DATA ANALYSIS

Missing data

Because instructional conditions vary according to the grade level taught, teachers were
grouped according to grade level for all analyses. These groupings followed the
designations of the vast majority of MERC schools (elementary: K-5; middle: 6-8;
secondary: 9-12), rather than the groupings used in the Standards (K-4; 5-8; 9-12). For
teachers who failed to indicate the grade level of students in their mathematics class, or

who indicated more than one grade level, an attempt was made to assign these teachers



38

to one of the three categories based on their responses to the items in Section 3 that
were split by grade level. If no determination could be made, the protocol was exciuded

from analyses (21 protocols excluded).

Because awareness of the Standards was of primary interest, and because teachers’
awareness of the Standards (or lack thereof) was a criterion for dividing respondents into
groups for comparison purposes, teachers who failed to answer the item reflecting their
awareness of the Standards were also excluded from the analysis (23 protocols

excluded).

Analyses

As noted above, responses were analyzed within grade levels. Frequency of responses
were examined for demographic items, items reflecting awareness of the Standards, and
items reflecting course content, in order to assess the distribution of responses in each

grade level taken as a whole.

Other items in Sections 2 and 3, as well as items reflecting aids to implementation
(Section 4), were analyzed by comparing the response frequencies among two groups
of teachers: the "Changed’ group (teachers who were aware of the Standards and
reported having changed what and how they teach based on this awareness) and the
"“Unchanged" group (all other teachers). To index items on which Changed and
Unchanged teachers respohded differently, chi square statistics were computed
comparing response distributions between the two groups. Due to relatively small sample
sizes at the middle and secondary levels, and to the large number of chi square statistics
computed (approximately 90 tests at each grade level), no attempt was made to establish
the statistical significance of these tests. Rather, they were used to identify items on
which patterns of responding differed between the Changed and Unchanged groups, and
the practical significance of these differences was discussed by examining these
frequency distributions.
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FINDINGS

AWARENESS OF THE STANDARDS

Awareness of the Standards is somewhat better at the middle and secondary school
levels than at the elementary level. Most middle and secondary teachers are aware of
the Standards, and report access in their school to either a copy of the Standards or
materials describing Standards-like curriculum and assessment practices. In addition,
slightly less than half own their own copy of the Curriculum and Evaluation Standards.
While 87% of the elementary teachers reported access to either a copy of the Standards
or materials describing Standards-like curriculum and assessment practices, and one third
say they own a copy of them, only 44% described themselves as "well aware" of the
NCTM Curriculum and Evaluation Standards. Awareness of the Professional Standards
for Teaching Mathematics is not quite as good, with slightly less than half of middie and
secondary teachers and about one third of elementary teachers aware of this document.

Of the teachers who are aware of the Curriculum and Evaluation Standards, over 75% of
middle and secondary teachers and 65% of elementary teachers consider themselves well
informed about and in agreement with the Standards. Yet, less than 40% of the middle
and secondary teachers and 23% of elementary teachers feel prepared to explain the
NCTM Standards to their colleagues. Although about 70% of teachers at each level
would like to make changes in their classrooms in accordance with the recommendations
of the Standards, only about half at the middie and secondary levels, and about one-fifth

at the elementary level, report having done so.

Of the three grade levels, middle school teachers were most likely to report that their
district has made Standards-based changes in the mathematics curriculum, foliowed by
secondary and elementary teachers (68%, 50% and 38% respectively). Less than half of
the teachers at any level think that most other teachers are well informed about the
Standards and fewer than a third report that other teachers have made changes in what
and how they teach based on the Standards.
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Conclusions

The mathematics teachers in the MERC Consortium are well aware of the NCTM
Standards, about two times as many teachers as were aware of them in a pilot study
reported by NCTM (1992). However, of the MERC teachers who are aware of the
Standards, many fewer are prepared to explain them to colleagues than in the NCTM
national sample. This suggests that the word about the Standards is getting out, but
much work remains to help teachers feel comfortable with the changes in teaching and
assessment that the Standards require. See Appendix D, Tables 4-9 for the raw data on
which this summary is based.

PREPAREDNESS TO TEACH ACCORDING TO THE STANDARDS

These items, adapted from the NCTM (1992) pilot study, indicate how well prepared
teachers feel to perform activities recommended in the Standards documents. Overall,
teachers at all three levels feel well prepared to use more open ended questions, treat
the textbook as a resource, manage manipulatives, teach heterogeneous groups, use
cooperative learning, incorporate calculators and computers as integral parts of
instruction, use a variety of alternative assessment strategies, and involve parents in the
mathematics education of their children. At least 20% at all three grade levels, however,
reported being unprepared to use computers and alternative assessment strategies. In
addition, at least 20% of middle school teachers reported being unprepared to teach
heterogeneous groups; at least 20% of elementary teachers say they are unprepared to
use the text as a resource and to use calculators; at least 20% of secondary teachers are
unprepared to use the text as a resource, to teach heterogeneous groups, or to involve

parents.

Conclusions

Helping MERC Consortium teachers teach according to the Standards should be
facilitated somewhat because they do feel well prepared to carry out a number of
classroom activities that are recommended in the Standards documents. This, too, is

consistent with the NCTM (1992) pilot data. Particular areas of weakness for all three
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grade levels would be the use of computers and of alternative assessment activities. See

Appendix D, Tables 10-12 for the raw data on which this summary is based.

CONSISTENCY OF CLASSROOM PRACTICES WITH STANDARDS 1-4

Our goal is to provide a snapshot that characterizes the extent to which the majority of
mathematics teachers teach in ways that are consistent with the NCTM Standards.
Because curriculum and instruction can be expected to vary according to the type of
course and the ability level of students, this section of the survey asked teachers to focus
on a particular mathematics class; those who teach more than one mathematics class
each day were asked to focus on the first mathematics class of the week. Teachers were
asked to describe the general content of that class and the ability level of the students.

Within each content area, we first summarize the survey results for all teachers. Then,
we address ways in which the responses of Changed and Unchanged teachers differ for

this content area.

Elementary School
The grades K through 5 were evenly represented in the sample. Most of the classes at

these grade levels consisted of 21 or more students of mixed or average ability.

Curriculum

These questions asked teachers to indicate the level of emphasis that they give to
curriculum areas recommended in the Standards documents. Nearly 70% of elementary
teachers report giving heavy emphasis in their instruction to number sense and
numeration, concepts of whole number operations, and whole number computation.
Over 70% give moderate emphasis to estimation, and patterns and relationships and little
to moderate emphasis to geometry and spatial sense, measurement, and fractions and
decimals. Over 70% give little or no emphasis to statistics and probability. The evidence

suggests that teachers who report changes in their teaching based on the Standards give
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a bit more emphasis to estimation, geometry and spatial sense, statistics and probability,

and patterns and relationships than teachers who are not aware of the Standards.

Conclusions. The instructional emphases in the MERC elementary classrooms closely
parallels the NCTM (1992) national pilot data. The curricular areas given the most
emphasis in each sample are whole number computation, number sense and numeration,
and concepts of whole number operations. The ieast emphasis in each sample is given
to statistics and probability. See Appendix D, Tables 13a and 13b for the raw data on
which this summary is based. |

Class Activities

if you walked into a randomly chosen elementary school mathematics class, you would
still find a rather traditional looking mathematics class with some indications that things
are changing. Most teachers still rely on the mathematics textbook and problems from
it. Children rarely use calculators. in fact, elementary students apparently use computers
more often than calcuiators. However, signs of implementation appear in over 60% of
elementary classrooms where children would be asked to expiain their reasoning about
how to solve a problem and would use manipulative materials at least twice a week. You

would also find that in about half of the classrooms, students rarely listen and take notes.

Furthermaore, in over 60% of classrooms of teachers who say they have changed their
teaching, you would find studénts engaged with cooperative groups, using manipulatives,
and learning mathematics through real-iife applications. In addition, students would more
often be asked to make conjectures and explore possible methods to salve a

mathematical problem, work on mathematics projects, and use calculators.

Conclusions. These data closely parallel the NCTM (1992) pilot survey data. The two
class activities recommended in the NCTM Standards documents that are frequently used
in a substantial number of elementary mathematics classes are having students explain

their reasoning and using manipulatives. The heavy reliance on textbooks, however,
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suggests that a major shift in thinking about mathematics teaching still needs to occur.
Weaknesses in classroom activities include the very low use of calculators and work on
mathematics projects. The low use of calculators is corroborated by the data reported
in a previous section which suggests that a substantial number of elementary teachers
do not feel prepared to use calculators. See Appendix D, Tables 16a and 16b for the raw

data on which this summary is based.

Teaching Strategies

Teachers were asked to respond to a variety of teaching strategies based on
recommendations in the NCTM standards (See Appendix D, Tables 19a and 19b for the
complete set of items and raw data). While it is clear that students in maost elementary
mathematics classes have the opportunity to engage in these behaviors occasionally, few
do so on aregular basis. None of the strategies is used more than once a week by even
40% of the teachers. The strategies experienced two to four times a month by students
in at least 60% of the elementary classrooms are:

*  cooperative problem-solving, both in small groups and as a class;
discussion to reflect on and clarify their thinking about mathematical ideas;
discussion to relate models, pictures, or diagrams to mathematical ideas;
justify their answers to mathematical problems;

experience a climate of openness and inquiry;

respond to questions designed to focus their attention on their own
reasoning processes;

*  use avariety of different representations of the same mathematical concept
' or procedure.

* ok * ¥ ¥

In addition to the above strategies, at least 60% of the teachers who report that they have
changed their teaching also report engaging in the following strategies at least twice a
month:

*  develop and apply strategies that can be used to solve a wide variety of
mathematical problems

*  describe orally how they reached a solution, including difficulties
encountered and methods for overcoming these difficulties
explore applications of mathematical ideas in their lives

*  appreciate the role of mathematics in our culture and society
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*  make meaningful connections between different areas of the mathematics
curriculum

* see, use and apply mathematics in other content areas, such as literature,
sciences, social studies, and art.

Those strategies that students in over 70% of elementary classrooms experience rarely
or not at all are:

*  ‘'"oroject' problems
*  writing about mathematical ideas with journals or portfolios,
*  making and discussing mathematical conjectures.

In contrast, the evidence suggests that elementary teachers who report change are
beginning to use these strategies at least occasionally. In addition, they more often have
students report to the class on the results of mathematical investigations and formulate

definitions and/or express generalizations of mathematical principles.

Conclusions. Of the 26 strategies described in the survey, at least 60% of the teachers
reported using eight of them two to four times a month. Three of those eight had to do
with the reasoning theme of the Standards, two with the problem-soiving theme, two with
the communications theme, and one with mathematical connections. The teachers who
report having changed their teaching used another six strategies on an occasional basis
(one problem-solving, one communications, and four connections strategies). While it
seems that the connections and reasoning themes appear to be the easiest to implement
at the elementary level, we must remember that the number of items representing each

theme varied, and teachers may not fully understand the ramifications of them.

Middle School
The first mathematics class of the day for the middle school teachers typically was an

average or mixed ability class with 26 or more students.
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Curriculum

In describing their curriculum, over 80% of middle school teachers indicated moderate
or heavy emphasis on number and number relationships, number system and number
theory, computation, estimation, and geometry. Over 70% indicated little to moderate
emphasis on patterns, measurement, statistics, and probability. The teachers who are
aware of the Standards and reported making changes in accordance with them also were
more likely to report heavy emphasis (as opposed to moderate emphasis) on number
and number relationships, and number system and number theory. In addition, they
emphasize patterns, statistics, probability, algebra, and geometry a bit more than other
teachers. They were less likely to give heavy emphasis to computation.

Conclusions. The instructional emphases in MERC middle school classrooms closely
parallel the NCTM (1992) pilot data with two exceptions. MERC classrooms seem to
emphasize geometry more and measurement less than the national sample. In each
case, computation is overemphasized. Statistics, probability and functions are least
emphasized in middle school classrooms. See Appendix D, Tables 14a and 14b for the

raw data on which this summary is based.

Class Activities

None of the 11 activities described in the survey is experienced on a daily basis in the
middle school classrooms (See Appendix D, Tables 17a and 17b for the raw data on
which this summary is based). The data suggest that in contrast to Standards
recommendations, the students in the typical middle school mathematics class would do
mathematics problems from textbooks two or more times a week. They also would do
mathematics problems from worksheets and listen and take notes during a teacher
presentation at least once a week. Evidence that the Standards are beginning to be
implemented in middle school mathematics classes is that the majority of students would
be asked to explain their reasoning two to three times a week, and work in small
cooperative groups, make conjectures and explore possible methods to solve a
mathematical problem, and learn about mathematics though real-life applications at least
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once a week, Class activities recommended in the Standards documents that are used

least often are mathematical projects and computers.

in the classrooms of teachers who report that they have changed their teaching, students
more frequently explain their reasoning about how to solve problems, work on
mathematics projects, make conjectures and explore possible methods to solve a
mathematical problem, use calculators and manipulatives. These changes are not big
ones, but they are obvious shifts in teaching.

Conclusions. The use of Standards recommended class activities in MERC middle school
classrooms is somewhat similar to the NCTM (1992} pilot data. MERC classrooms show
a lower frequency of mathematics worksheets, mathematics projects, use of computers
and calculators. However, in contrast to Standards recommendations, MERC classrooms

had a higher frequency of listening and taking notes from a teacher presentation.

Teaching Strategies
In another vein, teachers were asked to respond to various teaching strategies based on

the NCTM Standards. While it is clear that students in most middle school mathematics
classes engage in these behaviors occasionally, few do so on a regular basis. Few of
the strategies are used more than once a week by even 25% of the teachers. The
strategies experienced two to four times a month by students in at least 60% of the
middle school classrooms are:

* use discussion in order to reflect or clarify their thinking about
mathematical ideas or situations

*  justify their answers to mathematical problems

*  experience a climate of openness and inquiry in mathematics, where both
students’ and teachers’ statements are open to question, reaction, and
elaboration

* respond to questions designed to focus their attention on their own
reasoning processes.
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In addition to the above, strategies that at least 60% of the middle school teachers who
report change cite as using at least two to four times a month are:

*  verify and interpret the results of their work with respect to the original

problem

*  engage in cooperative group problem-solving either as a class, or in small
groups

* use discussion to relate models, pictures, or diagrams to mathematical
ideas

*  use avariety of different representations of the same mathematical concept
or procedure

*  explore applications of mathematical ideas in their daily lives

* appreciate the role of mathematics in our culture and society.

Finally, a number of strategies are used rarely or not at all by over 60% of the middle
school teachers. They are:

*  use computer software to facilitate the development of problem-solving
activities

work on "project problems”

write about mathematical ideas

make and develop mathematical conjectures

report to the class on mathematical investigations

L .

Conclusions. Of the 26 teaching strategies described in the survey, at least 60% of the
middle school teachers reported using four of them two to four times a month (two dealt
with the communications theme and two with the reasoning theme of the Standards).
Teachers who report having changed their teaching cite another six strategies (two
problem-solving based strategies and four connections based strategies). See Tables
20a and 20b in Appendix D for the raw data on which this summary is based.

Secondary School
The first class of the day for the secondary teachers generally had 21 or more students.
These classes were well distributed with respect to student ability levels and subject

areas.
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Class Activities

As with the other grade levels, the majority of secondary mathematics classes still look
fairly traditional with students doing mathematics problems from textbooks at least twice
a week, and doing mathematics problems on worksheets, and listening and taking notes
during a teacher presentation at least once a week. More consistent with the Standards,
students work on mathematics projects, use calculators, and explain their reasoning
about how to solve a problem at least twice a week. At least once a week, students aiso
learn about mathematics through real-life applications, and make conjectures and explore
possible methods to solve a mathematical problem. Although recommended in the
Standards, it is unusual to find secondary students working on mathematics projects,

using computers, or manipulatives on a regular basis.

Teachers who report having changed their teaching in accordance with the Standards are
somewhat more likely to engage students in working on mathematics projects, making
conjectures and exploring possible methods to solve mathematics problems, learning
about mathematics through real-life applications, explaining their reasoning about how to

solve a problem, and using calculators, computers, and manipulatives.

Conclusions. Mathematics teaching at the secondary level appears to be very traditional,
with the majority of classrooms relying on textbook problems and teacher presentations.
Nevertheless, three activities recommended in the Standards documents are used by at
least half of secondary mathematics teachers: using calculators, explaining reasoning,
and making conjectures and exploring possible methods of solving mathematical
problems on a regular basis. The use of mathematics projects, computers, and
manipulatives are the most noticeable weaknesses. See Tables 18a and 18b in Appendix

D for the raw data on which this summary is based.

Teaching Strategies
Teachers were also asked to respond to various teaching strategies based on the NCTM

Standards (See Appendix D, Tables 21a and 21b for the raw data on which this summary
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is based). While it is clear that students in most of these classes engage in these
behaviors occasionally, few do so on a regular basis. Three strategies recommended in
the Standards documents are reportedly used by at least 50% of the teachers at least
once a week. Students are expected to:

*  justify their answers to mathematical problems

*  experience a climate of openness and inquiry in mathematics where both
students’ and teachers’ statements are open to question, reaction, and
elaboration

* respond to questions designed to focus their attention on their own
reasoning processes.

Other strategies students in at least 50% of the classes were experienced two to four
times a month:

*  verify and interpret the resuits of their work with respect to the original
problem

*  cooperative group problem-solving, both as a class, and in small groups

*  discussion in order to reflect on or clarify their thinking about mathematical
ideas

* describe orally how they reached a solution, including difficulties
encountered and methods for overcoming them.

Furthermore, the one item that was reported as used not at all by at least 50% of

secondary teachers is writing about mathematical ideas.

At least half of the secondary teachers who reported that they had changed their teaching
based on the Standards used all of the above strategies as well as a few others two to
four times a month. Their students were also asked to:

*  develop and apply strategies that can be used to solve a wide variety of
mathematical problems

*  use discussion to relate models, pictures, or diagrams to mathematical
ideas

*  use avariety of different representations of the same concept or procedure.

Conclusions. Of the 26 teaching strategies described in the survey, three were used on

a once a week basis by at least half of the teachers. Each of these was designed to
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promote mathematical reasoning. In addition, six strategies were used two to four times
a month by at least half of the secondary teachers: three problem-solving strategies, two
communications strategies, and one connections strategy. At least half of the teachers
who reported having changed their teaching cite three additional strategies that they use
two to four times a month: one each from problem-solving, communication and

connections.

It appears that the secondary teachers already do a lot with mathematical reasoning since
all three of the strategies in the survey occur with weekly frequency in half of the
classrooms. The other themes appear about equally difficult to implement at the

secondary level.

"TO WHAT EXTENT DO ASSESSMENT PRACTICES SUPPORT THE
IMPLEMENTATION OF STANDARDS 1-47*

The Standards documents emphasize that multiple sources of information are important
for assessment. Teachers were asked to indicate which sources of information they use

for two purposes: grading, and instructional feedback and diagnosis.

Elementary School

Over 70% of teachers report giving moderate to heavy emphasis in grading to written
quizzes and tests, and checklists or observations. For diagnosis and instructional
feedback purposes, over half of elementary teachers report giving moderate to heavy
emphasis to quizzes and tests, homework, and checklists and observations. Practices
recommended in the Standards that are not used in over half of classrooms for either

grading or diagnostic purposes are portfolios, journals, and projects.

Teachers who report that they have changed their teaching, also report that they use
journals and projects more frequently both for grading and for diagnosis purposes,
although even they don’t give either much emphasis.
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Over 60% of elementary teachefs report that the focus of their assessment is largely on
students’ understanding of the concepts and their ability to perform mathematical
procedures. Fewer than half are concerned with students’ understanding of how/why the
procedures work, problem-soiving processes, and reasoning skills. Teachers who report
change also report being somewhat more concerned with the assessment of the

problem-solving processes than do other teachers.

In contrast to recommendations in the Standards, teachers rarely allow students to use
calculators and computers during assessment activities. Teachers who report changing
their teaching, however, are moving in the direction of allowing students to use calculators

at least occasionally during assessment.

Conclusions

Elementary teachers appear to make little distinction between assessment for grading
purposes and assessment for diagnosis and instructional feedback. In addition, most
teachers have not brought their assessment practices in line with Standards
recommendations. For grading purposes, opportunities for students to be graded on
written communication of their understanding mathematical ideas as well as the
application of learning to new contexts are minimal. Although teachers who report that
they have changed are somewhat more likely to use these techniques, the data suggest
that they have made few changes in their assessment practices. For instructional
feedback purposes, they do not use writien presentations, projects or cooperative group

work as often as they might.

The Standards documents recommend that assessment of student’s learning should
include knowledge about their ability to apply their knowledge to solve problems,
communicate mathematical ideas in mathematical language, reason and analyze,
understand concepts and procedures. Most teachers, however, emphasize an
understanding of concepts and computation, an aspect of mathematical knowledge

deemphasized in the Standards documents. The more complex purposes of assessment
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such as reasoning, problem-solving and understanding how the procedures work are not

adopted, consistent with the assessment activities chosen.

Although the Standards documents recommend using manipulatives, calculators and
computers in assessment, teachers rarely allow the use of calculators and computers,
Surprisingly, computers are in use even more than the cheaper, more accessible
calculator. While teachers who report change are slightly more likely to assess problem-
solving and allow the use of calculators, the data still suggest that few changes have
been made in assessment activities. Tables 22a and 22b, 25a and 25b, and 28a and 28b

in Appendix D present the data on which this summary is based.

Middle School

The majority of middle school teachers report giving heavy emphasis to quizzes and tests
in grading students. In addition, homework, checklists/observations, cooperative group
products, and projects receive littie to moderate emphasis. With regard to diagnosis and
instructional feedback purposes, quizzes, tests, and homework receive moderate to
heavy emphasis. Cooperative group products, and projects receive little to moderate
emphasis. The majority of teachers give no emphasis to portfolios or student journals for
either grading or diagnosis purposes. Teachers who report having changed, however,
were slightly more likely to use journals and student projects for both grading and
diagnhosis purposes.

The major focus of assessment for middle school teachers is students’ understanding of
the concepts you teach and their ability to perform mathematical procedures. Teachers
who reported change were more likely to systematically gather information about

problem-solving processes and reasoning skills as a major focus of their assessment.

In contrast to elementary teachers, calculators were used in assessment on a regular

basis in middle school classrooms. Computers, however are rarely, if ever, used.
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Manipulatives are used in assessment at least occasionally by at about half of the

teachers, most of whom are teachers who report that they have changed their teaching.

Conclusions

As with the elementary teachers, middle school teachers do not seem to distinguish
between assessment for grading and assessment for diagnosis and instructional
feedback. They also have made few adjustments in assessment practices consistent with
the recommendations in the Standards for student learning. For example, middle school
teachers rarely assess students’ ability to communicate mathematical ideas or the
application of learning to new contexts as you would find with portfolios, projects, and
journals. information about problem-solving processes and reasoning skills is not a major

focus of their assessment.

While computers are rarely if ever used in assessment at the middle school level, it is
good to see that calculators are used on a regular basis. Furthermore, manipulatives are
used on an occasional basis by teachers who report having changed their teaching.
Tables 23a and 23b, 26a and 26b, and 2%a and 29b Appendix D present the data on
which this summary is based.

Secondary School

As with teachers at the other levels, secondary teachers indicate that they give heavy
emphasis to tests and quizzes in grading as well as for diagnosis and instructional
feedback. In addition, homework and products of cooperative groups and projects
receive little to moderate emphasis by over 50% of the teachers for grading. Homework
and products of cooperative group work receive little to moderate emphasis by the
majority of teachers. Portfolios and journals are not used by most teachers. Teachers
who report that they have changed their teaching use checklists or direct observations
and individual projects more often than other teachers for diagnosis purposes. individual

projects also figure somewhat more prominently in their grading.
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Over 60% of the teachers reported that a primary focus of their assessment was to
systematically gather evidence about students’ understanding of the concepts that were
taught and their ability to perform mathematical procedures. About half of the changed
teachers also reported a primary emphasis on understanding how/why the procedures
work, problem-solving processes, and reasoning skills. The changed teachers also
reported less emphasis on the ability to perform procedures.

Again, calculators were frequently used in assessment by secondary teachers.
Manipulatives and computers were rarely, if ever used in assessment by over 70% of the
teachers. Those who did use manipulatives or computers in assessment were more likely

be teachers who reported change.

Conclusions

Secondary teachers appear to use the least number of information sources in assessing
students, with a greater reliance on quizzes and tests for grading, diagnosis and
instructional feedback. Portfolios, journals and projects are least used at the secondary
level. Although many teachers report focusing their assessment on reasoning and
problem-solving, the strategies best suited to assess them and the ability to communicate
mathematical ideas are not used. Consistent with recommendations in the Standards
documents, calculators are frequently used in assessment at the secondary level.
However, computers and manipulatives are not. Tables 24a and 24b, 27a and 27b, and
30a and 30b in Appendix D present the data on which this summary is based.

WHAT SCHOOL PROCESSES SUPPORT IMPLEMENTATION OF THE STANDARDS?
In this section we look at teacher’s reactions to potential aids and obstacles to
implementation of the Standards. These practices were identified from the literature as
well as materials received from the various participating school divisions. When
interpreting this data it is important to understand that teachers were asked to skip a
question on the Aids to Implementation section if they were not sure if the item was

available in their school division. Although it varied by item, approximately one half of the
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elementary teachers and 30% of middie and secondary teachers indicated that they were

in fact unsure of the availability of any given aid. Responses reflect the opinions only of

the teachers who were knowledgeable of the availability of the aid.

Elementary School

Aids o implementation identified by over half of the teachers as being available and

helpful in descending order (from 64% to 50%) are:

*
*

notifying teachers of opportunities to attend workshops not on school time
teachers in my school take an active interest in one another’s classrooms,
and provide mutual suggestions and support for efforts at curriculum
change

administrators observe mathematics classes in progress

encouraging teachers to attend regional and state mathematics conferences
which emphasize the Standards

offering specific training events for "lead teachers"

school maintains library of instructional materials related to the Standards

Teachers who report that they have changed their teaching were more likely to indicate

the following as available and helpful, again in descending order (from 70% to 51%):

*
*

offering specific training events for "lead teachers"

encouraging teachers to attend regional and state mathematics
conferences which emphasize the Standards

offering in-service workshops designed to increase teachers’ awareness of
and incorporation of the Standards

school maintains a library of instructional materials related to the Standards
unofficially recognized "school leader’ acts as a catalyst for new
instructional practices

school- or district-wide policy statements articulating a vision of curriculum
reform

awarding of grant money to teachers who take responsibility for planning
and/or testing curriculum reforms

designating certain teachers as "lead teachers," who will take the initiative
in educating themselves and their colleagues regarding the Standards
revision of criteria for mathematics textbook selection.
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Other ideas were not available to over half of the teachers, but were considered
potentiaily helpful by them. They are:

*  mathematics teachers from different program levels (K-4, 5-8, 9-12) meet
periodically to discuss and coordinate efforts at implementing the
Standards

*  teachers in a district form a mathematics "support group" to exchange ideas
and experiences with teachers from other schools

*  teachers observe one another’s mathematics classes

Many other aids were viewed as helpful, but were available {0 some teachers and not
others; still other suggested aids were in process in the schools of many teachers, and
so difficult to evaluate. District-level analyses may be more important in interpreting these

data.

The survey data didn't clearly identify any major obstacles to implementation of the
Standards by elementary teachers. Factors that were considered a major or minor
obstacle by 60% or more of the teachers are:

pressure to have students succeed on "standardized tests"
teachers lack of training in methods for incorporating these changes into
the curriculum for your grade level or subject area

*  teacher's own lack of knowledge of the changes advocated in the
Standards

*  lack of resources (computers, calculators, manipulatives, etc.)

Teachers who report having changed their teaching, however, were less likely to view
low level of student ability, their own lack of knowledge of the Standards, and their own
lack of training in methods for incorporating these changes into the curriculum as
obstacles to implementation. See Appendix D, Tables 31a and 31b and 34a and 34b for

the data on which this summary is based.

A final question to ask about aids and obstacles is whether the teachers who are aware
of the Standards, but have not changed their teaching perceive aids and obstacles

differently than unaware teachers. At the elementary level few differences are evident
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between unaware teachers and those who are aware but have not changed. The only
differences are that the aware/funchanged are less likely to view their own lack of
knowledge as a major obstacle. There is no evidence that they are especially resistant

to the message of the Standards.

Conclusions

A number of ideas have been identified as available and helpful in the implementation
process. Perhaps the ones to concentrate on, however, would be those identified more
frequently by the Changed group. Three ideas that are relatively "cost free" are
disseminating school- or district-wide policy statements articulating a vision of curriculum

reform, and revision of criteria for textbook selection.

The "lead teacher" idea is endorsed by those who have changed, perhaps because many
of these respondents are themselves lead teachers. Nevertheless, designating lead
teachers to take the initiative in educating themselves and their colleagues, and offering
specific training events for lead teachers, were identified as available and heipful by
teachers who have changed. In addition, the presence of "unofficially recognized” school

leaders was also considered available and helpful by those in the Changed group.

Finally, resources that would be available to all teachers were considered available and
helpful by many changed teachers: grant money, inservice workshops, and library of
instructional materials within each school, and encouraging teachers to attend regional

and state mathematics conferences which emphasize the Standards.

Supports that teachers wouid like to see that are not currently available are support
groups, opportunities to observe other teachers, and meetings with teachers from other

grade levels to coordinate implementation.

These aids are most likely to address two obstacles to implementation mentioned by a
majority of teachers: their own lack of knowledge about the Standards and training in
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methods for incorporating them. The library of materials should help to address the lack

of resources mentioned by many teachers as an obstacle. The one obstacie most

frequently mentioned is standardized tests. This will need to be addressed through

district policy changes.

Middle School

Aids to Implementation that were identified as available and helpful by over half of the

teachers are listed below in descending order of frequency (from 73% to 50%). Those

items that were endorsed more often by teachers who have changed are noted by two

asterisks.

*k
*

*k

*k

Kk

*k
*%

Notifying teachers of opportunities to attend workshops not on school time
Teachers in my school take an active interest in one another’s classrooms,
and provide mutual suggestions and support for efforts at curriculum reform
encouraging teachers to attend regional and state mathematics conferences
which emphasize the Standards

revision of criteria for mathematics textbook selection

school maintains a library of instructional materials related to the Standards
offering in-service workshops designed to increase teachers’ awareness of
and incorporation of the Standards

fostering a collaborative climate among mathematics (and other) teachers
Awarding of grant money to teachers who take responsibility for planning
and/or testing curriculum reforms.

Administrators observe mathematics classes in progress

encouraging teachers to make their own decisions regarding curriculum
and professional development

Three ideas were not available to over half of the teachers but they were considered

potentially helpful:

*

teachers in a district form a mathematics "support group” to exchange ideas
and experiences with teachers from other schools

mathematics teachers from different program levels (K-4, 5-8, 9-12) meet
periodically to discuss and coordinate efforts at implementing the
Standards.

Teachers observe one another’s mathematics classes.
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Only one factor was identified as a major obstacle to implementation of the NCTM
Standards by over half of the middle school teachers, and that was the pressure to
succeed on standardized tests. Other factors identified as either major or minor
obstacles by at least half of the teachers are:

*  student attitudes about mathematics

*  low level of student ability

*  teachers own lack of training in methods for incorporating these changes
into the curriculum for your grade level or subject area

* lack of resources

*  lack of enthusiasm on the part of other mathematics teachers in your school
for the types of changes depicted by the Standards

*  parent attitudes about mathematics education.

Factors clearly identified as not an obstacle to implementation are:

*  administration attitudes
*  your own lack of knowledge of the changes advocated in the Standards.

Teachers who reported making changes in their teaching were much less likely to identify

their own lack of training and knowledge about the Standards as an obstacle.

A final question to ask about aids and obstacles is whether the teachers who are aware
of the Standards, but have not changed their teaching perceive aids and obstacles
differently than unaware teachers. At the middie level the awarefunchanged teachers do
not appear to be resistant to the Standards. As with the elementary teachers, they are
less likely to view their own lack of knowledge as a major obstacle. They are also more
likely to view several aids as "in process." They appear to be at the beginning of the
learning curve--they know about the Standards, know that things are happening in their

school or district, but have not acted as of yet.

Conclusions
Middle school teachers who have changed their teaching consistent with the Standards

more often view staff development opportunities as available and helpful: Notifying
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teachers to attend workshops, encouraging teachers to attend regional and state
mathematics conferences, and inservice workshops. In addition, the teachers overall
seemed to welcome collaboration and encouragement of professional judgement. For
example, teachers taking interest in each other’s classrooms, providing support and
suggestions, creating a collaborative climate, and making their own decisions about

curriculum and professional development were endorsed as helpful.

District level aides that were endorsed are: revision of criteria for textbook selection,

grant mone'y'.

Finally, two ideas considered as unavailable but potentially helpful were support groups,
opportunities to observe other teachers, and discussions with teachers at other levels to

coordinate efforts at implementation.

Middle school teachers seem to see more potential obstacles to implementation than
elementary teachers. Standardized testing is viewed as a major obstacle. This, of
course, needs to be addressed in district policy statements. In addition lack of resources

may need to be addressed at the district level.

Two factors mentioned as either a major or minor obstacle are student ability and
attitudes. While the district cannot directly change either of these factors, it can help
change teachers’ attitudes toward these factors. The teachers in the focus groups
seemed to feel that students liked mathematics more and did better when they attempted
to implement the Standards. Perhaps these could be addressed through inservice efforts.

Similarly, concerns about lack of training can be addressed through inservice.

It should also be mentioned that middle school teachers perceive their colleagues as
being unenthusiastic about the Standards. In addition, they are aware that parent
attitudes may be an obstacle. The literature suggests that as parents are educated about
the goals of mathematics, and as they observe what their children are now able to do,



61

they can become convinced that a Standards-oriented curricuium is the way to go. See

Appendix D, Tables 32a and 32b and 35a and 35b for the data on which this summary

is based.

Secondary School

Aids to the implementation of the NCTM Standards identified as available and

helpful by at least half of the teachers in descending order (from 73% to 50%) are:

*

teachers in my school take an active interest in one another’s classrooms,
and provide mutual suggestions and support for efforts at curriculum reform
notifying teachers of opportunities to attend workshops not on schoo! time
encouraging teachers to attend regional and state mathematics conferences
which emphasize the Standards. '

Teachers who reported changing their teaching consistent with the Standards identified

the above as available and helpful at a higher rate than other teachers. In addition, over

half identified the following as available and helpful:

*

offering in-service workshops designed to increase teachers’ awareness of
and incorporation of the Standards

awarding of grant money to teachers who take responsibility for planning
and/or testing curriculum reforms.

Suggestions identified as unavailable but potentially helpful by at least 50% of the

teachers were:

*

teachers in a district form a mathematics "support group" to exchange ideas
and experiences with teachers from other schools

mathematics teachers from different program leveis (K-4, 5-8, 9-12}) mest
periodically to discuss and coordinate efforts at implementing the Standards
designating certain teachers as "lead teachers," who will take the initiative
in educating themselves and their colleagues regarding the Standards
offering specific training events for "lead teachers"

Factors identified as a major obstacle by at least half of the teachers are:

*
*

student attitudes about mathematics
pressure 10 have students succeed on standardized tests.
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Factors identified as either a minor or major obstacle by at least half of the teachers are:

*  teacher’s own lack of training in methods for incorporating these changes
into the curriculum for your grade level or subject area

*  lack of resources

*  low level of student ability

*  lack of enthusiasm on the part of other mathematics teachers in your school
for the types of changes depicted in the Standards

* parent attitudes about mathematics.

Factors clearly identified as not an obstacle are

*  administration attitudes
*  teacher's own lack of knowledge of the changes advocated by the
Standards.

Teachers who had indicated changing their teaching, however, were more likely to view
student attitudes as a minor, rather than a major obstacle. Further they were much less
likely than other teachers to view their own knowledge or training as a potential obstacle
to impilementation.

A final question to ask about aids and obstacles is whether the teachers who are aware
of the Standards, but have not changed their teaching perceive aids and obstacles
differently than unaware teachers. Atthe secondary level the aware/unchanged teachers
also are less likely to view their own lack of knowledge as an obstacie to implementation.
However, they do rate many aids as unavailable in their school or district:

*  Inservice workshops designed to increase mathematics teachers’
awareness of and incorporation of the NCTM Standards

*  Encouragement to attend regional and state mathematics conferences

which emphasize the NCTM Standards

Specific training events for lead teachers

School-wide plans for mathematics curriculum reform

Revision of criteria for mathematics textbook selection

Revision of criteria for mathematics curriculum design

Fostering collaboration among mathematics teaches and teachers of other

subjects

*  School maintains a library of instructional materials related to the NCTM
Standards.

* ¥ O ¥ *
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In summary, the secondary teachers who are aware but have not made changes seem
to report less district/school support in the availability of aids rather than resistance to the
Standards.

Conclusions

Considerably fewer aids to implementation were identified in the secondary level data.
Two ideas are relatively easy to accomplish: to notify teachers of workshops, and
encourage teachers to attend regional and state mathematics conferences. Teachers
who had made changes were more aware of inservice workshops and the availability of
grant money. As at the middle and elementary levels, secondary teachers would like to
see support groups and meetings with mathematics teachers at different levels to
coordinate efforts at reform. In addition, designation of "lead teachers" and training for
them were viewed as potentially helpful.

The secondary teachers were most aware of obstacles to implementation. These
obstacles can either be addressed through district policy statements or inservice.
Student attitudes was considered a major obstacle by a majority of teachers, however,
teachers who indicated that they had changed their teaching were less likely to view
student attitudes as an obstacle. Inservice could address this concern. In addition
inservice could address concerns about lack of training, student ability, and parent
attitudes.

At the district level, pressure to succeed on standardized tests, which was identified as
a major obstacle, needs to be addressed, as does lack of resources. See Appendix D,
Tables 33a and 33b and 36a and 36b for the data on which this summary is based.
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TEACHER COMMENTS

Listed below are the major categories of comments made by the teachers. The majority

elaborate on obstacles to change. Selected comments are listed under many categories.
Obstacles/Needs |

1.

lack of time (30)

"l am more than willing to learn new things and try different approaches.
However, | teach between 6 and 7 subjects per day and only have 3(45
min.} planning periods per week. | like doing new things but it is humanly
impossible to do the planning, executing, and evaluating necessary for alil
of the subjects. Help!"

"Lack of time is also a primary obstacle in implementing the standards.
There is not enough instructional time to get through the subject curriculum
with all the embellishments required in the standards. In addition to lack of
resources, there is little planning time to use what is available. Training in
methods may help here. | do believe we should be using more of the
elements required, but it is difficult at this point.”

"You have not mentioned the enormous amount of extra time this program
will take for already overburdened teachers who have been given major
curriculum changes each year with littie training! This program will only
succeed if adequate time, training and materials are provided during the
teacher’s contract time."

"Teaching has so many demands on your time, and it does take a lot of
time to change teaching strategies and learn to use new technology."

"Time! It is very difficult to find the time to research information and have
discourse with colleagues, locate or create materials, and contemplate and
execute lessons. Summer seminars (paid please!) might be helpful. The
current textbook adoption becomes incredibly important, doesn't it?!?"

"Time is the major resource in which we are lacking. We do not have
planning time available to check out and plan how to use these new
teaching strategies, computers, manipulatives, etc."

"Teachers are being inundated with new curriculum changes and
assessment procedures. In the elementary school, we have little or no
planning time. It takes time to gather new materials, assess new curriculum
guides, & restructure your classroom environment. This is my major
stumbling biock to change."
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“Time restraints have prevented me from sitting down and reviewing over
the NCTM Standards. Although | consider national standards to be very
important, | feel they need to be brought to us, explained & possibly
demonstrated. it’s hard for me to study in depth one curriculum in particular
when | teach 5 subjects a day."

Inservice (31)

"If time were provided for real ongoing training then you would see the
changes you desire. By simply sending information and asking for volunteer
time you undermine your efforts, Research and development must be part
of the job of teaching, part of their paid time. Otherwise it is regarded as
unimportant which it must be if the school systems are not prepared to
provide technology and training."

"I would like to have more help from VCU in the form of workshops given
in our district showing how better to implement the standards.”

"My primary obstacle in implementation of the NCTM Standards is lack of
training in methods for incorporating these changes into the curriculum. We
have had many inservices describing the standards but few/none on
implementation!”

"Most of the teachers know very little about NCTM Standards. More in-
service and education needed plus sufficient technological equipment and
manipulatives."

Materials, resources, technology (25)
"In this age of technology, why aren’t computers in every classroom??"

"Computers are not accessible, but once a week. One set of calculators for
the entire school. Most of the manipulatives | use have been purchased or
made by me."

"I agree that students learn best by doing and experimenting on their own
but | also see a need for teacher’s manuals and waorksheets.”

"By providing calculators and other manipulatives to each classroom,
reliance on textbooks would be reduced and student involvement
increased. Money is the key issue- not textbook/kit adoptions."
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"Schools should be given money to help buy manipulatives. Teachers
should not have to use their own money."

"Technology (computers) is lacking- the only computer software available
in the school is games for low- average ability learners.”

Standardized testing (8)

"If we ever could do away with the standardized testing, we would be able
to do much more hands-on’ activities. Qur curriculum is not based on ’life
skills’ but should bel"

"While our system has spent monies on manipulatives and computers,
teachers are greatly pressured to improve test scores. As our standardized
tests emphasize product, not process, we similarly must follow suit."

"Literacy testing puts great pressure on 6th grade teachers for
computational skills."

Leadership (2)

Grading requirements (9)

"There is no need for math portfolios. Time element and large class size
are major problems with this concept."

textbook (3)

classes too large (6)

"Class sizes of 30 or more children make it difficult to use manipuiative
materials and make useful and lengthy teacher observations."

lead teachers (3)

"Successful implementation will only be possible when ’lead’ teachers are
allowed time out of the regular classrooms to share information through
workshops, school ocbservations, assessment options and parent training."

"Concerned that not all schools have a lead teacher. There is a need for a
math coordinator in each school to help implement the standards and serve
as a resource for all teachers.”
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1. District Issues

"Attempts to educate teachers are being made but not enough support
(paid instruction, truly qualified instructional leaders, released planning time}
is being given. The teachers that have received some instruction and
materials are being given the responsibility of teaching colleagues before
they feel comfortable and with little compensation in preparation time or
extra benefits. Efforts are being made but not enough."

"We have 39 math objectives to complete by the end of the year. Some of
them are not developmentally appropriate. | try to stick with students’
understanding of mathematical patterns and concepts, however, the time
schedule of fitting all 39 objectives does not always allow me the time
necessary to do that. A revision of the math objectives would fall on
teachers to do during their own time without exira pay. Therefore, it is not
high on anyone’s list of things to reform."

"The NCTM Standards need to be "sold" to teachers. Many teachers see
these standards as the newest fad that will run its course and die out.
Other teachers ('m one of these) see many possible positive outcomes, but
also see areas of the standards with which they strongly disagree.
Decisions "from above" to implement the standards have caused a ot of
resentment and resistance."

"l would like to see the county adopt the everyday mathematics program
from the University of Chicago. | went to a workshop and fell in love with
the program. It supports the NCTM Standards along with critical thinking,
cooperative learning and interdisciplinary curriculum. It is frustrating to
know that the county is looking at another "text” to adopt instead of UCM’s
program."

"l feel that math specialists should present at least one or two lessons
weekly in the elementary level (just like P.E., art, music, etc). Math is
specialized! Not all teachers have the natural ability in this area for in depth
reasoning."

“Teachers seem to be educating themselves without benefit of direct
instruction from Central Office."

"We plan our lessons using SOL’s given by the State Dept"
"The state needs to move quickly on instituting the common core and new

assessment measures. The SOLs need to be formally replaced as soon as
possible."
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"Try to implement the changes slowly so teachers stay positive. Try not to
make the portfolios include too many things."

I feel | meet my county’s standards in my classroom. | also feel that the
administrative staff is up to date to see that our standards meet the NCTM
even though each teacher does not have individual copies. As a
kindergarten teacher, | feel our program is developmentally appropriate.”

"The mathematics department in my county needs to form a good
committee to rewrite the curriculum for high school (and middle school)
following the NCTM Standards. | am not really interested in the "looking
into it" concept on the back of this sheet, but | am interested in a committee
to make changes."

"The county needs to take a public stand supporting the Standards."

V. Other (16)

"Some of the standards have been in use for years! | feel that the only real
changes are related to technology or assessment. Some standards (eg.
cooperative learning) have a very slow and deliberate implementation time
frame with much training necessary.

"Other grade levels should see how JK uses manipulatives and teacher
observation every day."

"NCTM focus is of critical importance to keep math instruction of the highest
quality."

"There is some resentment to the situation in which one group namely
NCTM, is dictating- right or wrong- the direction of mathematics education
in this country!"

"In order to effectively monitor the progress children make daily, it would be
very helpful to have a paraprofessional to assist the children and teacher."

“I would like to see a statewide math program in place in VA. The math
program should emphasize the "hands-on" approach. There needs to be
a different type of "hands-on" activity for each day.”

“The survey continues the fallacious assumptions that instruction can be
improved by merely altering curriculum, methods, etc. No improvement will
occur unless and until those "leading" education are willing to look at
societal (inc. parental) real lack of interest and a willingness on their part to
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supervise learning at home; be proper role models for youth and vaiue
education over immediate gratification (jobs, cars, etc.)."

"Be careful. Students need a basic understanding of concepts and a
degree of competence in mathematics computation before they can
philosophize about number theory. Manipulatives should be used to
explain why mathematics operations work, but after a time of explanation,
then move to computation competence and then to application in problem-
solving. Base your decisions for math curricula in the future on past
performance scores of children over decades of learning and testing. In
other words, go with what works, not with a new, good-sounding idea.

"My school uses CSMP and traditional text H-M so we have a strong,
balanced approach to concepts, computation and problem-solving with
these two programs."
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APPENDIX B: FOCUS GROUP INTERVIEWS
METHODOLOGY

SELECTION OF PARTICIPANTS

Teachers who had volunteered to participate in focus group discussions were ranked
according to the degree to which they reported teaching and assessment practices
congruent with the recommendations of the Sfandards. Only teachers who reported
being well aware of the Standards were considered for participation in

these groups. Ranking was based on responses to a subset of 9 critical items thought
to differentiate between "Standards practice" and "non-Standards practice" classrooms.

tem numbers and contents are as foliows:

ftem 14, Awareness of Standards

ltem 22. Change in teaching practice based on the Standards

ltem 24. Preparedness to abandon textbook as "primary instructional tool"

ltem 30. Preparedness to use a variety of alternative assessment strategies

ltem 67. Frequency with which students work in small cooperative groups

Item 89. Frequency with which students write about mathematical ideas in
class

Item 90. Frequency with which students make and argue for mathematical
conjectures

Item 111. Use of student journals for diagnosis or instructional planning
purposes

Iterm 155. Extent to which "own lack of training" is perceived as an obstacle to

Standards implementation

Responses indicating attitudes or practices compatible with the recommendations of the
Standards received positive scores, and responses indicating incompatible attitudes or
practices received negative scores. A compaosite score on this index was computed for

each teacher in the volunteer pool, by taking the sum of scores on the nine critical items.
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Critical index scores can vary from a minimum of 0 (least indicative of Standards practice)

to a maximum of 18 (most indicative of Standards practice).

The volunteer pool was then split by grade level into an elementary pool (61 grade K-5
teachers) and a middie/secondary school pool (40 grade 6-12 teachers). Middle and
secondary school teachers were combined for the focus groups because each grade
levei taken alone contained too few teachers o guarantee adequate differentiation
between practice and nonpractice groups.

Participants were recruited for two focus groups from each of these pools, one group at
the high end of the composite index (the "Standards practice" group) and one at the low
end of the index (the "nonStandards practice”) group. Thus, four focus groups were
formed: elementary Standards practice (ES), elementary nonStandards practice (EN),
secondary Standards practice (SS), and secondary nonStandards practice (SN).

Either 7 or 8 teachers were invited and agreed to attend each focus group. Teachers
scoring at the extremes of the critical index were contacted first, with other, less extreme
scorers invited as necessary due to schedule conflicts or in an effort to maintain diversity
of grade levels and school divisions within each group. Invitations were made initially by
telephone, with a follow-up reminder by mail. Each participating teacher received a $22

honorarium.

Although focus groups did not include the most extreme scorers within each volunteer
pool, they did differ significantly in their mean scores on the critical index; M., = 13.7, M.,
= 3.51= 643, p <.0001; Ms = 127, M, = 38,1 = 12,17, p < .0001. In addition, the
highest score in the nonStandards practice group was always at least two standard
deviations below the lowest score in the Standards practice group, for teachers of

comparable grade level (elementary, middle, or secondary).
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INTERVIEW FORMAT

All four interviews were held in small room in Cabell Library on the VCU campus and
lasted for 60 to 70 minutes. Participants sat around a large table. Two microphones on
the table picked up the discussion and the entire interview was audio-recorded. Dr.
Cauley conducted the interviews using a planned set of questions and follow-ups agreed
upon in advance by the investigators. Dr. Van de Walle and Mr. Hoyt sat in as observers
and took notes but did not participate. See Appendix E for the Interview Guide. K
should be noted that the discussion was very informal and did not rigidly follow the guide.
It is fair to say that all areas on the guide were addressed with each group. At the start
of each interview, Dr. Cauley stressed the confidentiality of the group’s responses and

comments. No individual or individual’s school division is identified in this report.

FINDINGS
In the sections that follow, a summary of each group’s responses is provided. The final
section provides an overall summary. It should be noted that these groups represent
very small samples of teachers who were not randomly selected for participation. While
we believe that the comments provide interesting information that is generally
substantiated by the survey data, generalizations from these focus groups should be

made with caution.

Throughout all four focus groups, the teachers tended to shift freely from comments
about themselves and their own classrooms to comments about their school, other
teachers and the school division. Especially for the “High Implementation” groups, there
was a significant difference between how teachers viewed mathematics within their own
classrooms and how they viewed mathematics in their schools among peers, or in their
school divisions.

GROUP 1: K-5 HIGH IMPLEMENTATION (K-5,H)
Seven teachers representing grades K, 1, 2, 3, 5 (3 teachers) participated in this

interview.
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Comments Concerning Changes and Direction

The most common sentiment in this group dealt with a perceived move away from the
routine approaches of the text and toward a more open, student-centered approach o
mathematics. One teacher noted an emphasis on critical thinking that was being
stressed not only in mathematics but across all disciplines. Another noted that there is
beginning to be a realization that “mathematics is not just what comes from a book.”
These teachers all talked about a greater emphasis on problem-solving and thinking.
An example was provided of doing estimations before doing the pencil-and-paper
computation. The group identified a standard textbook-driven lesson as the old way and
a nontextbook approach as the new way.

This group placed a clear vaiue on student discussions, cooperative learning, the use of
journais, student-student interactions, and the use of student explanations. One teacher
of the upper grades said that “It just was not working. Something had to change.”
When the children began to use calculators and they got something wrong, they were
more interested in finding out why. "They feel more worth -- *You mean you really want
me to tell you what | know? You want my opinion.” There is a sense of value in
looking at what students really understand instead of what score they receive on a test

or how many problems are done correcitly.

Two other areas of observed change were the use of manipulatives, especially above the
second grade, and a greater emphasis on calculators, “Up until now, no one has
realized that you don’t stop using manipulative in the second grade.” There is a
consistent feeling that not a lot of the upper grade teachers even know about how to use
manipulatives or place any value on them. But these teachers all sensed a value in

manipulatives at all grade levels.

Not only are these teachers comfortable with calculator usage, they did not seem to be

dependent on the division making calculators available. On the other hand, there is
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clearly a desire that calculators be made available by the divisions and where that has

been done, these teachers are appreciative.

Comments Concerning Factors That Have Helped in Making Changes
“Time” was seen as a big factor. When pressed on this, some talked of time to observe
other teachers - even in other schools. Others talked about time to research new ideas

or time to create and develop new activities or make materials.

Sharing of ideas among teachers was another value. The group universally placed a high
value on the good ideas they get from other teachers. There seems to be a sense that
the new directions of the Standards has helped teachers to be more open and willing to

share with their peers.

Several of the teachers were lead teachers in their schools. All who had contact with lead
teachers placed a large value on that person being able to share ideas, to be sure that
appropriate materials were being purchased, etc. Inservice, either from lead teachers
or offered by the division, was seen as a value when it was practical and addressed real
classroom needs. "Showing how" rather than "telling how" seemed to be emphasized.

Inservice on broader themes was not valued and was actually seen as an obstacle.

Several teachers mentioned helpful principals while others groaned with envy. A
supportive administrator was clearly valued while one who was not well informed about

the Standards or about current directions was seen to be an obstacle.

A general characterization that could be made of this group especially is that they
seemed to be “self-starters.” They took advantage of opportunities available to them
such as professional conferences (GRCTM or VCTM), courses at VCU, professional
literature made available to them in their schools, opportunities to observe other teachers,
interest in trying new ideas. When talking about teachers in general, it becomes clear

that they realize not all teachers take advantage of these opportunities. This seems to
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be a function of individual motivation rather than of external pressures. The point is worth

making since it was a major contrast with those teachers in the second elementary group.

Comments Concerning Obstacles to Change

The most over-riding sources of obstacles are testing and lists of objectives that are
perceived (accurately) as not leading them in the same direction as the Standards. On
the one hand are the State objectives and ITBS pressures coupled with lists of objectives
from the local division or pressure to give the chapter-end tests. On the other hand are
the Standards that talk about cbservations, use of manipulatives, portfolios and journals,
problem-solving, and a high degree of interaction. These teachers who have some sense
of a Standards-oriented direction feel pulled in at least two if not three directions.
Coupled with this is the belief that parents like those test scores. [One teacher talked of
having a parent session in which the same hands-on aclivities that the kids were doing
the parents did. Then, when the activity was over, she handed out a traditional worksheet
on the same topic and noted "Now this is how you probably were taught this." The
parents were reported to be very impressed with the value of the hands-on approach.]

As time is a value, time (or lack of it) is also a major obstacle. "It takes a lot of time to

coordinate all of these materials."

Other obstacles that were not necessarily common to the full group included
administrators that were not knowledgeable of the Standards or even in agreement with
them, fack of training in college (New teachers are perceived as being better informed.},
parents feeling that books and worksheets are necessary. They expressed a general

need to educate parents, and for the availability of manipulatives and computers.

The teachers believed that their peers who do not appear to be moving toward the
Standards, also do not perceive the value in going to all of the extra work of making
manipulatives and planning interesting activities. This seems to be especially true at the

upper grades. These teachers have sensed a personal reward in the achievement and
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interest level of their students and this tends to keep them working. Others have not had
that affective feedback and do not value new and difficult ways. “"Some teachers are not

going to change until they all change.”

Comments Concerning Assessment

These teachers collectively report using such evaluation techniques as observations,
journal writing or "mathematics notebooks.” There is a general emphasis on having
children explain their reasoning. Each teacher still felt compelled to give chapter tests or
to give most of the schoal division tests that assess the prescribed objectives. There was
no mention of performance assessment with the exception of one teacher who had taken
a class from Dr. Gross on mathematics assessment. This teacher talked about designing
a rubric for an activity. She felt that this allowed her to be "more focused” and
comfortable with what she was doing. The teachers mentioned using journal writing and
observations to help them with remediation and planning.

It was noted that it is sometimes difficult to reconcile observation and journal data with
test scores when talking with parents. That parents’ need to see scores on tests in a

traditional way appears to be a drawback to doing alternative forms of assessment.

When discussing other teachers, there is a sense that journals and alternative assessment
is just one too many burden, especially after just learning to do these things in language
arts. Some expressed a belief that eventually this would all get easier as children got
used to writing year after year and teachers became more comfortable with new
approaches. Even with this group, however, new assessment methods did not seem
to be a hallmark of their individual change.

GROUP 2: K-5 LOW IMPLEMENTATION (K-5, L)

Six teachers representing grades 2 and 4 (5 teachers) participated in this interview.
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Comments Concerning Changes and Direction

As indicated by their responses on the survey, this group showed very little evidence of
making changes in their classrooms. They all seem to have some sense of a direction
of change that is suggested by the Standards but would probably have a hard time
articulating what that is. Using manipulatives is the strongest hallmark of the new
directions according to these teachers. "In our school everyone's teaching the way they
have for 20 years.” This same teacher commented that for many teachers, mathematics
is sort of “tucked away” as they focus on other things and let the atiention to

mathematics slip.

These teachers all sense that whatever change is happening is happening slowly and the

primary reason is lack of leadership and direction.

Comments Concerning Factors that Have Helped in Making Change

There were some teachers in the group who had a lead teacher in their building and
acknowledged the value of this person. Anocther teacher stood out in her praise of the
leadership provided by her principal in helping inform her staff about the Standards and
supporting their needs for implementing change. (It was not at all clear, however that this
teacher could be called a Standards-oriented teacher as a resuilt.) Others in the group

expressed real envy of this leadership.

A difference between this group and the K-5, H group can be noted in their total lack of
comments concerning cooperative groups and student discussions. These are things
that many teachers have taken on willingly and which require only personal effort rather
than materials, curriculum or training. Higher order thinking and student interaction was

a common thread among the K-5, H group.

Comments Concerning Obstacies to Change
The difference between this group and the K-5, H group was overwhelming and can be

generally summarized in terms of the way this K-5, L group tended to see everything as
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an obstacle. While they noted and acknowledged the need for change, however poorly
articulated, not one of these teachers saw themselves as change agents or as being in

control of change.

The most prevalent theme throughout this session was the repeated expressed need for
leadership and support. There is a strong sense that there will likely be very little change
from these teachers until someone, probably at the school level but with the support of
their school division, shows them exactly what is expected of them, provides the materials
{manipulatives, calculators, computers), conducts adequate training, and then offers them
time. *There are too many new things - a hands-on science program, a new social
studies, program, but it takes an overwhelming amount of time to plan and pull the
materials.” These teachers believe that the classroom teacher is overwhelmed as it is
and they see that attempts to implement change without explicit direction to be beyond
them.

With respect to manipulatives, one teacher noted that she saw the push to use them,
*but I'm not going to go out and get them. The County needs to give us
manipulatives.” In a discussion of computers, there was general agreement that the
equipment was not adequate, there was no help in using them, even wiring in the school
was a problem in one case. Inthe case of computers, it was not clear that the teachers
sensed a real value in using them. Without a value system, the desire to overcome

problems is not strong. Perhaps this is true across the board.

These teachers see accountability to both the school division (“checking off objectives”)

and to parents (report cards and homework) as further obstacies.

In discussing curriculum materials and the use of nontext activities, the problem of
children making up missed work or reviewing was noted. A similar problem was noted
with science and there was little interest in creating the same problem in mathematics.

Most of these teachers wanted the direction and guidance of a text or of some similar
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framework. The Standards do not provide the details or structure that these teachers
currently see in programs such as their whole language curriculum or their science

program.

The bottom line is a constant expression of the need for guidance, leadership, provision
of materials and curriculum, and time. Of these, it is interesting to note that it is only time
that the K-5, H group expressed as a concern and in that case it was less an obstacle
as it was a wish. Perhaps the difference is a lack of understanding of mathematics in
general and the specific directions of the Standards in particular. Without this knowledge,
there is a lack of desire to overcome difficulty. Consequently, these teachers are waiting

for some other force to make change easier.

Comments Concerning Assessment

There was a realization in this group that checking off an objective by virtue of a short-
term test was not the same as true mastery of an objective or any sort of long-term
understanding.  However, while given this realization, there was no sense in the
discussion that these teachers were searching for other means of assessment or were
making any efforts to use alternative or performance tasks. One teacher discussed
alternative assessment techniques in language and expressed a positive belief that it
could be done in mathematics as well - but had not yet done anything. Again, these
teachers are waiting for someone to show them how and to be very specific in guiding
them.

The cry for leadership and support was constant throughout this discussion. If this group
is typical of those teachers who have not yet made Standards-oriented changes, then
expecting them to be self-starters, to initiate their own change, or to seek out their own

information is not a reasonable expectation.
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GROUP 3: 6-12 HIGH IMPLEMENTATION (6-12, H)
Six teachers representing grades 6 (4 teachers) and senior high (2 teaching various

classes) participated in this interview.

Comments Concerning Changes and Direction

It was difficuit to determine from the comments of this group exactly what sorts of
changes they had made. At the very end of the session, two teachers volunteered that
they would "never go back to teaching the old way. This is too much fun.” They
commented on the involvement level of the children, the lack of discipline and the interest
generated in the students. Apparently what these and the others were talking about was
less of an emphasis on isolated skills and rote drilis that they had come to feel they were
freed from by the Standards. At the same time, there was a pervading sense that the
Standards were something else to do rather than a change; an extra - *We still have to

teach certain skills.”

The emphasis on skills is heightened at the middle grades level by the Literacy Passport
Test and at the secondary school level by succession of courses and a feeling of needing
to cover the work for the next course. This undercurrent of skill development was much
stronger with this group than with the K-5, H group and it is probably safe to say that
testing and skill-oriented curriculum concerns are a larger negative factor at the upper

grades.

There is some movement toward the use of calculators, manipulatives and cooperative
learning, especially in the middie grades. it was difficult to get a sense from this group
that they understood why these things were important other than the fact that the kids
seemed to enjoy mathematics class and were having fun. A sense of the nature or spirit

of mathematics as an investigation activity was really missing.

In talking about other teachers in their buildings, there was a sense that not many

teachers were putting the Standards into practice and that they were somewhat alone.
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*A couple of us are trying to do a few things but most peopie are doing things the way
they always have.” There was general agreement with this statement. While there is

awareness, it seems difficult to change old ideas.

Comments Concerning Factors that Have Helped in Making Change

There were very few comments from this group suggesting that school division or
building-level efforts were in any way responsible for the changes these teachers had
made. The exception came from those who believed that either the principal or the
school division had helped them acquire necessary technology. Others saw lack of

access to technology as an obstacle in their situations.

What was mentioned as helpful was taking classes or in some instances being
responsible for teaching classes or conducting inservices. This type of activity, they
explained, forced them to come to grips with new ideas directly. These teachers talked
about the need for others to come to new ideas with an open mind. When ideas were
presented by a teacher who had actually used the ideas in his or her own classroom, it
carried a lot more weight and was more likely to be received in a positive way. In the
same vein, the concept of teaming with other teachers and sharing ideas was valued
highly by the entire group. Not all teachers benefitted from this as they saw no
opportunity to share or to work with others. Department mestings were seen as not
helpful for teaching ideas but were rather concerned with administrative functions. One
teacher simply took it upon herself to periodically busy her class and drop in on other

mathematics teachers on her hall.

One teacher mentioned that her own personal growth was largely through professional
organizations and explicitly said that her school division was not responsible for her

changes.
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Comments Concerning Obstacles to Change

in contrast with the K-5 high implementation group, this group was quite vocal about
obstacles. However, for each obstacle noted, it was reasonable to believe that removal
of the difficulty would, in fact bring change. In some instances one or more teachers

were not experiencing the same difficulty as others and the effects were positive.

Tests and the pressure of tests were the first and most obvious hinderance. At the
middle school level especially, the Literacy Passport Test is seen as a major probiem,
especially for the “"other” teachers. "When assessment changes then there will be
changes.” The pressure of the Literacy Test causes teachers to teach to the traditional
atomized skills and promotes a drill and practice, rote approach. Even the teachers in
this group feel a pressure for their students to succeed on tests while they realize at the
same time that the tests are focused on rote skills. They do talk about blending skills in
their own classes with larger investigations.

Time and training are concerns for this group as with the others. At the secondary
school level, teachers talk about the large number of extra responsibilities such as club
sponsarship. In one school represented it was noted that 1/3 to 1/2 of the mathematics
teachers were coaches. All teachers talk about the heavy time burden to learn about new
methods, to plan interesting activities, and to prepare materials that they simply do not
have. It is worth noting that teachers at the 6-12 level are facing a much larger
methodology change than the elementary teacher who has always understood that a
manipulative approach was expected. These teachers are more apt to describe a
Standards approach as being “extra” or "more” than the usual curriculum and thus time
to implement and learn about new ideas is a larger hurdle. Time is also a factor in
professional development for the same reason. These teachers do not evidence as clear
an understanding of what the Standards are saying and that may be because a larger
need for in-depth training is required. They recognize that there are many things they do

not know and they do not see the time and opportunity to learn.
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Lack of adequate equipment, especially in the area of technology was another constant
theme. When discussing computers, there were probiems with lack of uniformity,
sufficient software, computers that were matched with software and made available and
time and help to learn how to use technology when it was available. The use of graphing
calculators was also discussed. These teachers express the view that the schools should
provide these calculators and that only minimal sets of these exist. One teacher even
commented that he was glad he was one of only two who used them because otherwise
there would not be enough to go around. I should be noted that as a group, these
teachers did not articulate well an understanding of why they wanted technology. They
know it should be used and that they are encouraged to use computers and calculators
but it is not clear that they see this as an integral component that allows them to change
both what and how they teach mathematics. A few had taken classes on their own but
clearly this is not universal. In the area of simple manipulatives, the teachers express the
belief that it is the elementary teachers who get the money for these things and they

would have to spend their own money if they wanted materials.

Lack of knowledge about what they really should be doing seems to be another obstacle
that colored the general discussion. *l need someone to help me use real life problems
to give to students. We are in a vacuum. Teachers are isolated.” This secondary school
teacher was expressing his personal inadequacies and his frustration at finding
information, even from his peers.

Comments Concerning Assessment

“What I really like about the NCTM Standards is being able to keep a mathematics journal
and portfolics.” This teacher and others saw journals and portfolios as a value in finding
out what the children really know. There was a recognition that communication is
important, especially among the middle grade teachers. ‘it’s just fantastic to have to
have the students talk about an idea.” (Notice that in each of these quotations that there
is a sense of permission to do the unusual rather than a challenge. Perhaps not much
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weight should be given to the “being able 10" and "to have to have” but it is an

interesting expression of values.)

There was not much follow-up to the few comments about assessment and there was
little evidence of any real move toward alternative forms of assessment. The two

secondary school teachers were especially silent on this issue.

GROUP 4: 6-12 LOW IMPLEMENTATION (6-12, L)
Five teachers representing grades 7 and secondary (4 teachers) participated in this
interview

Comments Concerning Changes and Direction

As we listened to this group it was difficult to get a real sense that they had a true
understanding of what the Standards are all about. “We've just been handed a memo,
basically.” Another teacher said that she had only heard about the Standards through
a class she had taken and a conference that she had attended. Toward the end of the
interview, another teacher expressed a wish that there could be a more careful
understanding and consensus about what the Standards were saying. She believed that
they were "becoming and excuse for ‘Oh, well, let's not worry about the long division
because calculators are what we are going to use’ or ‘Let's not worry about proofs
because the Standards say don't do proofs,” and that's not what they say.” This
teacher was expressing a view that perhaps was characteristic of the group: Old
fashioned basic skills are just as important today as ever and new approaches,
manipulatives, cooperative learning, projects, etc. were extras that were nice.
Unfortunately, time and other constraints - especially constraints of the curriculum -

prevent these teachers from seeing these “"extras” as a priority.

The group expresses a tremendous willingness to make changes. Some noted their use
of graphing calculators and another saw practical applications of mathematics as

important. But the changes discussed were not deep rooted but perhaps superficial.
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The use of calculators is a case in point. "Once they have shown that they can add,
subtract, multiply, and divide whole numbers, decimals and fractions, then everything else
we use calculators for.” Another teacher actually took calculators away from her Algebra
| and Geometry students because she saw the calculators being used for simple basic

facts and she firmly believed the calculator “replaces understanding of fundamentals.”

There was some evidence of encouraging student discussion - students sharing proofs
on the overhead and discussing them, peer teaching, etc. but for the most par, these
were vehicles for getting the traditional program covered. The process of mathematics
as a goal in itself was never evident. @ While these teachers talkk of valuing
understanding and concepts, there is a relatively constant undercurrent of old fashioned
skill mastery. There was the traditional upper-grade teacher complaint that the
elementary and middle grade teachers should do a better job in forcing kids to master

the basics.

Comments Concerning Factors that Have Helped in Making Change

It was not obvious that these teachers felt that they were receiving much heip to
implement the Standards or to make changes. The Mathematics and Science Center was
noted as offering good information on graphing calculators and two of the teachers
mentioned following up on what they had learned. Another got ideas from the VCU
summer mathematics Colloguium.

One school division received “points” for offering a lot of training on cooperative
learning. However, this same teacher noted limited success with this approach. This got
into a discussion of how honors-level and advanced students were “terrified” of making
a mistake - a point that was agreed with by a few others. Notice that within an
*answer-oriented” curriculum, students develop a great deal of resistance to open-ended
approaches. Within this group, however, there was little value or effort given to helping

these answer-driven students see a broader view of mathematics. One teacher had a
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bad experience with cooperative learning and some special education students and said

she would never try it again.

*"Good textbooks” were seen as essential. Most of these teachers apparently use their
textbooks as a basic anchor for their curriculum. “Iif you have a book and the problems
are fine in the book, why do something else?” |t is fair to say that virtually ali comments
during the interview reflected a problem-answer, skill-oriented view of what mathematics

is.

Comments Concerning Obstacles to Change
As with the K-5, L group, this group saw lots of difficulties. Perhaps these were more in

the spirit of problems they wished would go away rather than impediments to change.

The lack of instructional time caused essentially by the perceived pressures of the
curriculum was reflected in many of the comments. Several teachers returned more than
once to the fact that students come to them with less than adequate skills that therefore
need to be remediated. Kids “really don’t understand that they have a responsibility
for retention” (of basic procedures and facts). Others felt that the curriculum simply had
too many things to cover. Anocther felt hampered by large classes that made it

impossible for her to do interesting projects or investigations.

Time for teachers to learn was brought out by this group as by each of the other three

groups. ‘We have the Geometer’s Sketchpad in our school but | don't have time to

learn it. | don’t have a Mac and home and | don’t have {ime to work on it in school.”

Among the few references to technology, several teachers mentioned inadequate, out of

date, and miss-matched equipment - a lament voiced in other groups as well.
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Most of these teachers seem o have a wish list of things that they would iike to have that

they believe would help:

- expert input from specialists in the school division;

- administrators and school division support in educating parents about the values
of "competency” instead of simple grades;

- a computer room with up to date equipment and software that was accessible.

Comments Concerning Assessment

For all of these teachers, assessment is synonymous with techniques for assigning
grades. “All of my grades are based on some sort of product.” None of the discussion
of assessment related to diagnosis or providing opportunities for students to show
knowledge that other evaluation forms might not show. There was some evidence of
using projects and student presentations in the grading schemes. A common belief was
that students who get good grades on the usual tests are the same ones who get good

grades on projects.

Lack of time to deal with a portfolio approach was expressed by several teachers.

One teacher was experimenting with a competency based approach to moving students
through a unit with skills being checked off as they were "mastered.” The group’s
positive interest in this teacher's idea was perhaps characteristic of the general skill-

orientation that was noted throughout the interview.

SUMMARY

The comments in this section are highly subjective and reflect the interpretation of the
investigators. While caution should be taken in generalizing to the entire population, the
comments of these groups are reflective of the data gathered on the survey and also

reflect the experiences of the investigators in working with teachers.
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Group Characterizations and Contrasts

The K-5, H group evidenced the best understanding of the Standards in terms of the
nature of mathematics. They valued more highly than any of the other groups, the use
of student discussions and interaction, and an emphasis on problem-solving and higher-
order thinking. This understanding cannot be developed in any simple way. The other
characterization of these teachers is that they tended to be “self-starters.” They took
advantage of opportunities to learn and invested in that learning whether it was through
course work, talking and sharing ideas with other teachers, atiending professional
mesetings, or reading professional literature. It is perhaps the summative effect of their
initiatives that caused them to develop a different view of mathematics from the other
groups.

In contrast, the K-5, L group could not really be said to understand the nature of
mathematics as described by the Standards. Their changes were superficial or
characterized by actions in the classroom (e.g., calculators, manipulatives) rather than
adoption of a new set of goals or expectations for their studenis. In fact, that
understanding of mathematics as a process was not evident in any of the groups except
the K-5, H group. The determining factor is very likely the quantity and quality of
professional input each teacher had taken advantage of.

The K-5, L group was basically waiting for leadership and direction while the K-5, H group

found their own direction.

At the middle-secondary school level, the two groups were more alike than different.
Some evidence did exist to suggest that perhaps the 6-12, H teachers valued discussion
and interaction more than the 6-12, L. Similarly there was limited evidence to support the
notion of self-initiative to learn which was the halimark of the K-5, H group. But a real
change in the goals of mathematics instruction and curriculum was lacking in both of the
6-12 groups. These teachers seem typical of upper-grade teachers in that they are
significantly pre-occupied with test scores and skills. They have a greater resistance to
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abandon familiar curriculum. While both of the 6-12 groups were concerned with skills,
especially those that supposedly are taught in lower grades, the reasons for their
concerns may be different. The 6-12, H group felt pressured by the effect that skill
acquisition had on testing (especially the Literacy Passport Test) and on preparation for
the next course that might be taken. The 6-12, L group expressed a deeper sense of
value attached to basic skills. It was not so much a matter of the tests but the

importance of skills as requisite knowiedge.

Common Concerns

Time, or rather the lack of it, was a factor mentioned in every group - both time within the
classroom with students and time outside of class to learn and develop new ideas. While
this is not a startiing revelation, these teachers ali seem to understand that they must
learn more than what they know and that greater expectations are being placed on their
students. While teachers have always cried for more time, it is reasonable to expect that
the usual inservice approaches will not be adequate to help teachers become Standards-
oriented. Long-term and in-depth inservice or coursework seems to be essential in
helping teachers come to a true understanding of the Standards’ message and also in
helping them deal with in-class time issues. Several secondary school teachersina VCU
Standards class (not participants in these interviews) sounded initially much like some of
these teachers. Late in the semester, each agreed that much to their surprise, they were
much further along in their curriculum than they would have been in their more traditional
approaches. They had accomplished more in less time and had done many good and
interesting things along the way. This sort of understanding does not come quickiy,
especially at the upper grades.

Curriculum Interference

There is a uniform belief that local curriculums need to change; that the current objectives
(State, local, textbook) are not in sync with the Standards. This seems to be less of an
obstacle for the K-5 group than the 6-12 group, a difference that is quite reasonable. The

curriculum tends to cause confusion and frustration. Teachers feel pulled in different
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directions by tests and objective checklists that ask for one thing and the Standards and
a constant pressure to do projects and investigations that clash with the time to needed

to attend to the large menu of the curriculum.

Changes in Practice vs. Changes in Curriculum

With the possible exception of the K-5, H group, there was a frustration in listening to the
reported changes made in reaction to the Standards. Teachers must reconceptualize the
very nature of mathematics. They must come to understand what the Standards means
when it says, "To know mathematics is to do mathematics,” or what Lynn Steen in
Everybody Counts refers to when he says, "Mathematics is the science of pattern and
order.” What these teachers report are changes in practice rather than a change in
curriculum or curricular goals. They talk about the use of calculators or manipulatives or
cooperative groups - ways of doing things. These are the overt hallmarks of doing
something different. However, if teachers come to believe that the Standards are about
the superficial acts of instruction, then they may adapt these approaches and never really
move in the true direction of the Standards. Most disturbing is that they may never know

the difference.

By way of exampile, in the K-5, H group, one teacher of the fourth grade expressed a real
value in the Touch Math system. *If that gets the answer, what’s wrong with it?” This
same teacher had touted the values of nontext approaches, the use of manipulatives and
estimation. But it is difficult to believe that anyone who truly understood the Standards

could also view Touch Math as an acceptable method of dealing with basic facts.

On a different side of the coin was a teacher in the 6-12, L group who was known to one
of the investigators as being active in professional organizations, one who attends
conferences, has taken summer courses, and is even a frequent speaker at state-level
meetings. Why did her survey data suggest that she was a low-implementation teacher?

Listening to this teacher in the interview suggested that she had a some understanding
of the Standards and therefore her self-appraisal of how well she had implemented them
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was perhaps more brutally accurate than some of the teachers in the 6-12, H group. It
was also true, that the pressures of time, class size and availability of technology were

real obstacles for this teacher.

It is at least as important to help teachers reconceptualize the nature of the mathematics
they are teaching as it is to help them change the instructional methods they use in their

classrooms. The two are not necessarily correlated.
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APPENDIX C: PRINCIPAL SURVEY
METHODOLOGY

SUBJECTS

Of the 183 surveys distributed, 110 were returned; a 60% response rate (70 elementary,
18 middle, 20 secondary, 2 unknown). The group included roughly equal numbers of
men and women, although men were more prevalent at the secondary level (62%) than
at the elementary level (49%). The respondents represented a broad spectrum of
experience as a principal with about 36% having 5 years of experience or less, 32%
having 6-15 years of experience, and 33% having more than 16 years of experience.

SURVEY DESIGN

Iltem Selection

Survey items were drawn from the final version of the Teacher Survey, and were adapted
to be directed at school principals. A brief description of these 47 items, along with the

sections in which they appear in the Teacher Survey, is given below.

Demographics: ltems reflecting principal gender, years of experience
as a school principal, and school grade level (4 items).

Awareness: ltems reflecting awareness of the Standards, teachers’
access to the Standards, and perceptions of teacher
attitudes and teacher and school changes in response
to the Standards (11 items adapted from section 2 of
the Teacher Survey).

Aids and QObstacles: Most items from the Teacher Survey reflecting aids and
obstacles to Standards implementation, plus an
additional two obstacles specific to principals (32

items, {otal).

Due to the relatively small number of school principals in the geographical area of

interest, no attempt was made to pilot the principal survey. However, all but the last two
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items had been included, either identically or with minor alterations, on the pilot version

of the Teacher Survey.

Survey Distribution

Principal Surveys were distributed via district internal mail services along with the Teacher
Surveys. Principals were directed to complete the survey and to mail it back to the
research team in the stamped envelope provided. They were assured that their
responses would be confidential, and were not asked to indicate their name or school

name on the survey form.

DATA ANALYSIS

Principals’ responses were grouped by grade level for purposes of analysis. Responses
from middle and secondary school principals were combined due to low sample sizes
in each of these categories, so that frequency analyses are for elementary and secondary
grade levels. When no differences between elementary and secondary principals are

evident, item percentages are reported for all grades taken as a whole.

FINDINGS

AWARENESS OF THE STANDARDS

The maijority of school principals at all grade levels reported being aware of the
Standards, although the degree of awareness appeared to differ as a function of grade
level. Fully 63% of elementary principals reported that they had read the Standards,
whereas only 29% of secondary principals had done so. About 4% overall reported no
knowledge of the Standards. More than half of the principals at each grade level
reported that they were well aware of the Teaching Standards, but in this case the
number of principals reporting no knowledge was somewhat higher--about 25% of

elementary principals and 10% of secondary principals.

Like the teachers who are aware of the Standards, over three fourths of the principals

consider themselves well informed about and in agreement with the Standards. Slightly
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more than half feel prepared to discuss them with teachers in their schools. Principals
appear to be fairly accurate in their perceptions of teachers’ awareness of the Standards.
About 80% of the secondary principals, and 40% of the elementary principals, report that
most of the mathematics teachers at their schools are aware of the Standards. Over 90%
of principals report that teachers have access to a copy of the Standards, or to
Standards-like materials, at their schools; this is also in agreement with data from the

teacher survey.

It is clear that awareness does not necessarily mean change. Less than half report
significant changes in the teaching of mathematics in their schools, or in their own

observation and evaluation of mathematics teaching, as a resuilt of the Standards.

AIDS TO IMPLEMENTATION OF THE STANDARDS

All of the activities identified as available and helpful by a majority of teachers on a
corresponding survey were listed as either available or in process by three quarters or
more of the principals. Aids that at least 75% of the principals reported as available in
their school are:

*  Support to teachers who take responsibility for planning andfor
implementing mathematics curricular reforms

* Notification of teachers of opportunities to attend workshops not on school
time

* Encouragement for teachers to attend regional and state mathematics
conferences which emphasize the Standards

*  Specific support for mathematics "lead teachers"/department chairpersons

* Fostering a collaborative climate among mathematics and other teachers.

Other aids were reported as either "available” or "in process" by at least 75% of the
principals:

*  School- or district-wide policy statements articulating a vision of
mathematics curriculum reform

*  District-wide plans for reform

*  Revision of criteria for mathematics curriculum design

* Designating certain teachers as "lead teachers," who will take initiative in
educating themselves and their colleagues regarding the Standards
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*  School maintains a library of instructional materials related to the Standards

*  Teachers in my school take an active interest in one another’s classrooms,
and provide mutual suggestions and support for efforts at mathematics
curriculum change.

*  Teachers use a portion of the time at department or staff meetings to
engage in mathematics activities and to discuss the usefuiness of these
activities as classroom activities.

In addition, there was general agreement with the teachers on potential aids that were not
yet in place in the schools. Two initiatives were described as not available or in process
by at least half of the principals:

* Requiring teachers to formulate individual staff development plans,
documenting their efforts to incorporate the approaches emphasized in the
Standards

*  Teachers in a district form a mathematics "support group" to exchange
ideas and experiences with teachers from other schools.

A second category of responses on the Teacher Survey included items that were more
frequently endorsed as being available and helpful by teachers who indicated that they
had changed their teaching practices in accordance with the Standards. Four of the ten

items were also endorsed by a majority of principals as available in their schools. They

include:
* Encouragement for teachers to attend regional and state mathematics
conferences which emphasize the Standards (79%)
* Designating certain teachers as “lead teachers" (69%)
* Maintaining library of Standards-related instructional materials (58%)
*

Unofficially recognized "school leader" acts as a catalyst for new
instructional practices (62%).

Three of the items endorsed by "Changed" teachers were not directly comparable on the
two surveys. Thus, although 90% of the principals reported "support" for teachers acting

as catalysts for curriculum reform, it was not clear to what extent this support took the

form of awards of grant money, which were perceived as helpful by teachers who had
made changes. Likewise, although some form of support was available for lead teachers

or department chairpersons was offered in 90% of the schools, the prevalence of specific
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training events for lead teachers cannot be determined from this data. A final item

concerning revision of criteria for textbook selection, also perceived as disproportionately

available by teachers making changes, was omitted from the Principal Survey. It is
difficult to discern the availability of aids to implementation valued by "changed" teachers.
it appears that at least three of them are not widely available in the schools: inservice,
notification of workshops not on school time, and school or district wide policy statements

regarding implementation.

A few differences were noted between elementary and secondary principals. Secondary
principals were more likely to report the existence of school-wide plans for curriculum
reform as well as requirements for teachers to formulate individual staff-development
plans. (It should be noted that a significant proportion of teachers deemed the latter
strategy "unhelpful."} It appears that the prevalence of both types of plans is increasing,
with 20 to 40% of principals at all grade levels reporting that such changes are in process
in their schools. Secondary principals were also more likely to report that teachers
interacted with one another inside and outside the classroom in an effort to promote
curriculum reform. These interactions could take the form of observing one another’s
classes, exchanging suggestions on curriculum development, coordinating with teachers
from other program levels, or using time at department or staff meetings for exchange
of ideas and teaching strategies.

Elementary teachers were more likely to report the existence of unofficially recognized
"school leaders” in mathematics reform, as well as officially designated "lead teachers" in
mathematics. The prevalence of lead teachers in secondary schools is increasing,

however, with almost 20% of principals reporting that this initiative was in process.

OBSTACLES TO IMPLEMENTATION OF THE STANDARDS
Like elementary teachers, elementary principals tended to perceive pressure on teachers
(and on themselves) to have students perform well on standardized tests as at least a

minor obstacle to implementing the Standards, with more than 20% designating this as
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a major or primary obstacle. Other situations that over 60% of elementary principals
classify as at least a minor obstacle include lack of time and resources for inservice

training and lack of material resources such as calculators, computers and manipulatives.

Secondary principals also identified pressure based on standardized test scores as an
important obstacle, as did the teachers at these grade levels. Lack of both training and
technology resources was also a commonly identified obstacle by these principals.
Finally, unlike elementary principals, secondary principals indicated widespread
agreement that both student attitudes and low level of student ability constituted
obstacles to Standards implementation at their schools. These factors were also
mentioned as obstacles by middle and secondary school teachers {but not by elementary

school teachers).
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PRINCIPAL COMMENTS

District Issues

Much, Much, Much staff development will be needed for less dependency
on texis, use of sirategies, assessing student achievement (5)

District mathematics objectives need to be revised (2)

State and local curriculum specialists need to further correlate the NCTM
Standards with local expectations and give in-service to teachers including
help with record keeping and report cards. This would free teachers from
the pressures of standardized test performance and allow them to teach the
newer strategies and techniques.

Attitudinal change for teachers and parents will be a key factor in
determining success or failure of the implementation process. Some
teachers will implement standards, at least partially,on their own, but it will
require an edict from Central office to change others, if then.

A Math Lead Teacher is needed at each elementary school. These
teachers should function exclusively as building level Math Coordinators.

The math programs currently used allow for implementation of many of the
NCTM standards. A possible approach for our county is to show which
areas we have been emphasizing, and where we need to grow. Calculators
are being used more than in the past for computational skills needed in the
process of solving a problem. As the number of computers grows for
classroom use, so too will the use of teachers to show mathematical
procedures to be carried out in the reasoning of a prablem.

With our organization being so large, decisions of this nature and major
changes need to come from the top down. That has not happened as of
this date.

clearly defined system-wide plans for application of NCTM standards have
not been shared.

An glementary math supervisor is needed to provide division leadership
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Principal/School Issues

The math department in my school is doing a terrific of implementing the
standards. A new course is being developed based on the standards.

The implementation of the NCTM Standards is proceeding as a result of the
leadership of our math specialist and building principais

We have just recently received materials on the NCTM through our math
lead teachers. They meet with the Math Specialist for the county who gives
them information and informs them of conferences. This has just started this
year. We are also in the process of new adoptions which 'm sure will have
some impact for our future direction. Though | am familiar with the
Standards, | have not read about them in-depth. | have been emphasizing
greater use of manipulatives the past several years as well as probiem-
solving skills. The math specialist did some training with my teachers. My
KG and first grade teachers use no workbooks but manipulatives and a fifth
grade teacher does a terrific job at teaching reasoning skills, problem-
solving, etc. We’re on the way but not there yet.

Our faculty is currently involved deeply in implementing the NCTM
Standards. Every classroom teacher has a copy of the Standards and we
are meeting each week with Educ. Specialist, math Coordinator, Key Math
teacher, and principal. We are reviewing Standards, sharing activities and
lessons, and generating ideas about how to have Standards fully
implemented by fall. We are already in to "everyday" math but want a
structured format to make sure it all happens for students. We are excited
about our summer work of planning!

Our mathematics department is discussing and implementing the changes
in the standards. We are making more progress in some areas than
others. We plan some in-service activities in the future to help implement
the applications of the new standards in our curriculum.

| see the need to avail myself to learning more about the NCTM Standards.
Participating in this survey has been beneficial to me. | will work with the
Mathematics teachers regarding implementation procedure.
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Teacher Issues

Our teachers have not had the standards long enough to have
implemented many of the standards

Teachers feel pressure to make change without regard to their input---after
all, they are the ones "in the trenches" and are the ones "blamed" for pupils’
successes or lack of successes.

Teachers are receptive to new teaching strategies and manipulatives to best
insure students maximize learning from curricula taught. An obstacle for
our teachers seems to be the fact that many facets of public education are
changing quickly and simultaneously, therefore, adequate transition and
training is not being provided. Teachers feel overwhelmed and often revert
back to previously reliable methods and material.

General Comments on Standards

This survey presupposes that those surveyed favor the NCTM Standards
andfor feel that they - or any set of standards- will result in an overall
improvement in the mathematical competency of American students unless
there is a substantive change in American cuiture.

Standards - whether old or new - must be implemented and adhered to.
As long as parents expect that their children will get good grades for
minimum effort - and as long as we administrators, due to lack of support
from school boards, do not feel we can support higher teacher
expectations, all the NCTM Standards in the world will not help.

Talking about NCTM Standards and defining changes needed and goals to
be set are different. We need more than talking about the "Standards". No
one has the time to read that NCTM volume.
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APPENDIX D: TEACHER SURVEY DATA TABLES
TEACHER SURVEY RESPONSES
This Appendix contains response profiles of elementary, middle, and secondary school
teachers to all items on the Teacher Survey. Related items are grouped into tables, and
table entries indicate the percent of respondents selecting each response ("a" tables) or
the percent of both "Unchanged" and "Changed" teachers selecting each response ("b"
tables).

Teachers were placed into the Changed group if they indicated that they were well aware
of the Standards (response of A or B to item 14) and also agreed that they had changed
their teaching practices based on this awareness (response of A or B to item 22). All
teachers not meeting both these criteria were assigned to the Unchanged group in these

analyses.

For the "a" tables, cell entries are percentages of the total respondents to each item
(teachers who omitted a given item are not included in the total for that item). For most
items, only a few teachers failed to respond, so that these percentages very closely reflect
the opinions of all teachers who returned the survey. But for the "Aids o Implementation”
items, teachers who were not sure about the availability of any of the items in their school
or district were asked to omit that item. A high proportion of elementary teachers chose
not to respond to these items (average number of responses to these items = 712; total
elementary teachers surveyed = 1473; mean percent of survey respondents who omitted
these items = 52%). Thus the percentages in Table 31a reflect the opinions of only those

teachers who knew whether the item in question was available or not.

In addition, the response rates for the "Aids to Implementation" were disproportionate for
the Changed and Unchanged teachers at the elementary and middle school levels (but
not at the secondary level). Among elementary teachers, 44% of Unchanged teachers,
as compared with 64% of Changed teachers, on average, knew whether a given aid to

implementation was available or not. Among middie school teachers, 61% of Unchanged
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teachers, as compared with 78% of Changed teachers, knew whether the average item
was available. Thus, Tables 31a and 32a disproportionately reflect the opinions of the
teachers in the Changed, as opposed to Unchanged, groups at these grade levels.

These anomalies in the pattern of responding also affect the interpretation of the
percentages given in Tables 31b and 32b, which contrast responses of the Unchanged
and Changed teachers on each of the aids to implementation items. As noted above,
slightly more than half of the elementary teacher omitted a typical item in this section. In
addition, teachers who had changed in response to the Standards were less likely to omit
these items (i.e., more likely to be sure whether the aids to implementation were available
in their schools or divisions) than were unchanged teacher, at both the elementary and
middle school levels. Thus, the percentages for the Changed group will be more
representative than those of the Unchanged group in these two tables.



Tables
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Table Ia: Elementary Teachers: Self-Description and Class
Characteristics (Total Frequencies)

Ttem # and (A) (B) (C) D) E)
Description:

i, Age <25 251034 A5t 44 45 10 54 35+

6% 25% 34% 28% 7%

2. Gender Male Female

4% 96%

3. Year in which you Prior 10 1960 { 19601069 | 19701079 | 1980 10 89 1990+
compieted your .
ini!:ia} teacher 6% 24% 37% 24% 10%
training

4. Number of years you <3 Sioid 1 24 . 251034 35+
have taught in grades
K-12 18% 35% 35% 12% 1%

5. Extent of your formal | None at all Oniy my Additional | Additionat
college training in initial training { coursework graduate
teaching of degree
mathematics (math 2% 55% 41%
ed. courses) 2%

6. Membership in Yes. current { Not now but Never
GRCTM ‘ ¥gs in past

7% 6% 87%

7. Membership in Xes. cyrrent | Not now but Never

VCTM yes in past
49, 5% 91%
8. Membership in Yes. current | Not now but Never
NCTM yes in past
3% 5% 01%
9. Student grade level K 1 2 3 4
_ 18% 20% 18% 17% 14%
10. Student grade level 3
3 139

11, (HS teachers only) ‘

12. Number of students | <= 111015 161020 2110235 26+
in class ‘

' 1% 3% _ 16% 59% 21%

13. Student ability level Low Average High Mixed

9% | 46% 8% 36%

.Note: This table suMMms responses from all 1473 eleinéntary (K-5) school teachc;s
-responding to the survey. Cell entries represent the percent of teachers answering the item
who selected each response choice. Actual n's vary.
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Table 2a: Middle School Teachers: Self-Description and Class
Characteristics (Total Frequencies)
Item # and (A) (B) (@) (D) (E)
Description:
1. Age <25 25 1034 351044 | 451054 35+
5% 15% 36% 40% 5%
2. Gender Male Female
- 10% 90% ,
3. Year in which you Prior10 1960 | 19601069 | 19700 79 | 1980 1o 89 1990+
completed your
ini!:ia} teacher 3% 32% 40% 18% 7%
training
4. Number of years you <5 Sio 14 15024 25t034 35+
have taught in grades
K-12 12% 31% 44% 13% 0%
5. Extent of your formal | None at all Only my Additional Additional
college training in: o © | initiaf training | coursework graduate
tedching of _ degree
mathematics (math 49 . 33% 55%
ed. courses) 8%
6. Membership in Yes curent | Not now but Never
GRCTM yes in past
‘ 54% 20% 26%
7. Membership in Yes. current | Not now bat Never
VCTM y¢s in past
28% 26% 46%
8. Membership in Yes. cumrent | Not now but Never
NCTM yes in past
27% 21% 51%
9. (Elementary only)
10. Student gradc level 5 [+ I 8
L | 0% 39% 32% 29%

11. (HS teachers only)

12, Number of students - <=10 llw1l5 1610 20 211025 26+
' inclass ' ‘ _ .
. 1% 5% 6% 33% 56%

13, Student ability level Low Avegrage High Mixed
2 " 21% 34% 19% 25%

‘Note: This table summarizes responses from all 221 Middle (6-8) school teachers

Tesponding to the survey

. Cell entries represent the percent of teachers answerin g the item
who selected each response choice. Actual n's vary. :
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Table 3a: Secondary Teachers: Self-Description and Class
Characteristics (Total Frequencies)

Item # and (A) (B) ) (D) (E)
Description:
T Age <23 251034 | 351044 | 4550354 55t
3% 17% 40% 33% 8%
2. Gender Male Female
34% 66%
3. Year in which you Prior 10 1960 1960 tg 69 1970 t0 79 { 1980 to 89 1990+
compieted your :
i“i!iffl teacher 5% 29% 43% 18% 6%
training
4, Number of years you <5 Sto 14 151024 23 to 34 35+
have taught in grades
K-12 10% 24% 51% 15% 1%
5. Extent of your formal | None at all Only my Additional Additional
college training in | initial training | coursework {  graduate
teaching of - L - . degree
mathematics (math 9% 18% 51% '
ed. courses) ‘ ' ‘ 22%
6. Membership in Y TIen Not now but Never
GRCTM ¥es in past
56% 25% 19%
7. Membership in Yes, current | Not now but Never
VCT™M yes in past
_ , 31% 33% 36%
- 8. Membership in Yes.current | Not now but Never
. NCTM yes in past
31% 39% 29%
9. Student grade level.
: (Elementary only)
-10. Student grade level
(E/M only) : A
 11. Principal subject Basic math Algebral | Geometry | Algebrall | Advanced
.. matter (HS teachers , ' : | )
only): .. 12% 30% 20% 22% - 15%
12, N.ur?b'er‘ of students <=10 111015 161020 211025 | 26+
in class - !
N 3% 7% 15% | 40% |  35%
13. ‘Student ability level Low Average High | |Mixed 7
24% - 29% 21% 26%

Note: This table summarizes responses from all 198 secondary (9-12) school teachers
responding to the survey. Cell entries represent the percent of teachers answering the item
who selected each response choice. Actual n's vary.
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Table 4a: Elementary Teachers: Awareness of and Access to the
Standards (Total Frequencies)

Item # and (A) (B) (C) D) E)
Description:
14, Awareness of the Aware; Aware; Heard of; don't | Notaware | Not sure
Curriculum and have read have not read know much
Evaluation Standards about
29% 15% 33% 18% 5%
32. Accessto Copy of No copy, but School has no
Curriculum and Standards related materials | copy or related
Evaluation Standards |  available at available materials
at school schoot
‘ 69% 18% 13%
33. Ownership of Yes,Iowna No, I do not
Curriculum and copy QWn 3 copy
Evaluation Standards
_ o 32% 65%
34. ‘Awareness of Aware; - { Aware;have | Heard of: don't | Notaware | Notsure
Professional have read not read know much
Standards ‘ about
o - 14% 16% 27% 32% 11%

Note: This table summarizes responses from all 1473 elementary (K-5) school teachers
responding to the survey. Cell entries represent the percent of teachers answerin g the item
“who selected each response choice. Actual n's vary.
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Table 4b:  Elementary Teachers: Awareness of and Access to the
Standards (Unchanged vs. Changed)
Item # and (A) (B) (@) D) (E)
Description:
14. Awareness of the Aware; Aware:; have Heard of; don't | Notaware | Not sure
Curriculum and haveread notread know much
Evaluation Standards - about
15% 14% 42% 22% 7%
76% 20% 3% 1% 0%
32. Accessw Copy of No copy, but | School has no
Curriculum and related materials | copy or related
Evaluation Standards | available at available materigls
at school school
66% 19% 15%
18% 16% 6%
33. Ownership of Yes,1owna No, I do not
- Curriculum and . £opy. own 3 copy
 Evaluation Standards S
o 29% 70%
. 45% 51% |
34, Awareness of Aware; . Aware; have | Heard of; don't | Not aware | Notsure
" Professional haveread .potread know much . P
Standards S g “about .
7% 13% 30% 38% 13%
39% 30% 18% 10% 3%

Note: ' This table summarizes resp
. who could be classified as Chan
‘Unchanged teachers (n = 1142),
teachers (n = 316) selecting each response. Actual n's vary.

onses from 1458 elementary (K- 5) school teachers’
ged or Unchanged. Upper entries indicate the percent of

and lower entries indicate the percent of Changed

Only teachers who reported that they were "well aware" of the Standards on item
14 were asked to respond to item 22, which was used to identify the Changed group.
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Table 5a: Middle School Teachers: Awareness of and Access to the
Standards (Total Frequencies)
Item # and (A) (B) © D) (E)
Description: _
14. Awareness of the Aware; Aware; have Heard of; don't { Notaware [ Not sure
Cuarriculum and haveread not read know much
Evaluation Standards about
72% 10% 13% 4% 2%
32. Access 1o Copy of No copy,but | School has no
Curriculum and Standards  { related materials | copy or related
Evaluation Standards available at available materials
at school school
85% 12% 3%
33. Ownership of Yes, lowna No, I do not
Curriculum and copy QwWn 3 copy
Evaluation Standards
. : 54% . 46% L s L
34, Awareness of Aware; Aware; have | Heard of; don't | Notaware | Not sure
Professional have read notread know much
‘Standards B "~ about -
' 33% 27% 18% - 18% | 5%

‘Note: This table summarizes resp

responding to the surve

-who selected each resp

onses from all 221 Middle (6-8) school teachers
y. Cell entries represent the percent of teachers answering the item
onse choice. Actual n's vary, ‘




Table 5h: Middle School Teachers:

Awareness of and Access to the
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Standards (Unchanged vs. Changed)
Item # and (A) (B) © D) (E)
Description:
14. Awareness of the Aware; Aware; have Heard of; don't | Notaware | Not sure
Curriculum and have read notread know much
Evaluation Standards about
- 50% 12% 28% 7% 4%
92% 8% 0% 1% 0%
32. Access 1o Copy of No copy, but School has no
Curriculum and Standards related materials | copy or related
Evaluation Standards available at available materials
at school schoot
81% 14% 5%
89% 9% 1%
33. Ownership of Yes,Towna No, I do not
*Curriculum and - copy QWD 3 copy
Evaluation Standards’ L _ o
o 48% 50%
S58% 42%
34, Awareness of Aware; Aware; have Heard of; don't | Notaware | Notsure
- Professional have read notread know much : . :
Standards ) o ab.Qlll;
15% 30% 24% 25% 7%
47% 25% 12% 11% 4%

Note: This table summarizes re.
. could be classified as Chan

- (n =117) selecting each response. Actual n's vary. .
j Only teachers who reported that they were "well aware” of the Standards on item |
" 14 were asked to respond to item 22, which was used to identify the Changed group.

esponses from 221 middlé school (6 - 8) teachets who
ged or Unchanged, Upper entries indicate the percent of

- Unchanged teachers (n = 104), and lower entries indicate the percent of Changed teachers
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Iable 6a: Secondary Teachers: Awareness of and Access to the
Standards (Total Frequencies)
Item # and (A) (B) ) (D) (B
Description:
14. Awareness of the Aware; Aware; have Heard of; don't | Notaware | Notsure
Curriculum and haveread not read know much
Evaluation Standards abont
67% 16% 15% 1% 2%
32. Access o Copy of No copy, but School has no
Curriculum and Standards related materials { copy or related
Evaluation Standards available at available materials
at school school )
79% 16% 5%
33. Ownership of Yes, lown a No, Idonot
Curriculum and copy. OWR 3 cOpy
Evaluation Standards ‘
o o 41% 6% | - L :
34. Awareness of Aware; Aware; have Heard of; don't | Notaware | Not sure
Professional have read notread  know much
- Standards about
33% 25% 22% " - 17% 3%

Note: This table summarizes res

‘ ' , : . ] : : :
ponses from all 198 secondary (9-12) school teachers

-tesponding to the survey. Cell entries represent the percent of teachers answering the item

' who selected each response choice. Actual n's vary, ! : g
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Table 6b:  Secondary Teachers: Awareness of and Access to the
rds (Unchanged vs. Changed)
Item # and (A) (B) (&) (D) (E)
Description:
14, Awareness of the Aware; Aware; have Heard of; don't | Notaware | Not sure
Curriculum and have read notread know much
Evaluation Standards about
44% 19% 31% 2% 3%
88% 12% 0% 0% 0%
32, Accessto Copy of No copy, but School has no
Curriculum and Standards related materials | copy or related
Evaluation Standards |  available at available materialg
at schoql school
73% 20% 7%
84% 12% 3%
33. Ownership of Yes,Towna No, I do not
. Curriculum and €OpY . | Qwnagopy.
Evaluation Standards B, ; R
- 37% 60%
45% - 52% : B
34. Awareness of Aware; . Aware; have Heard of; don't | Notaware { Notsure
" . Professional - havercad - | ' potread: “knowmuch- | . s
Standards - . | about
19% 22% 33% 23% 3%
45% 28% 12% 12% 3%

‘Note: This table summarizes respo
-could be classified as Chan
Unchanged teachers (n = 9
‘ (n = 105) selecting each res
Only teachers who reported that they were "well a
- 14 were asked to respond to item 22, which was used to

nses from 196 secondary (9 - 12) school teachers who
ged or Unchanged. Upper entries indicate the percent of

1), and lower entries:indicate the percent of Changed teachers
ponse. Actual n's vary. S

ware" of the Standards on item
identify the Changed group.
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Table 7a:

Frequencies)

Elementary Teachers:

Attitudes Toward the Standards (Total

Item # and Description:

(A)

| Strongly

Agree

B)
Agree

©)
No

opinion

(D)

Disagree

(E)
Strongly
Disagree

i5.

T am well informed about the -
NCTM Standards for the grades
I teach. . o _

6

49

12

20

2

16.

I am in agreement with the
instructional philosophy of the
NCTM Standards, as 1
understand them.

21

49

26

17.

I am prepared to explain the
NCTM Standards to my
colleagues. .

18

29

33

15

3.

Our district has made changes in
the mathematics curriculum
based on the NCTM Standards. .

31

46

15

19.

Most of the mathematics
teachers in my school are well

- informed about the NCTM

Standards.

28

39

24

20.

Mathematics teachers in my

school have changed what and - .

how they teach based on the
NCTM Standards.

19+

21.
- mathematics ¢lasses

T would be happyif my own

incorporated more of the ideas
and activities recommended in
the NCTM Standards

20

46

30

77,

I'have-chariged what and how 1
teach’based on-the N

S_tandards L

.

43

28

19

Note

1 ThlS table sUfhiﬁarizes resﬁlﬁonsés from approximatcly 750 elementary (K + 5) |

'school teachers. Only those teachers (n = 646) who described themselves as "well aware" .
of the-NCTM Standards were asked to respond to these items, but approximately 100 -
additional teachers responded voluntarily. =~ i ‘ |

|Tesponse choice. Actnal n's vary.

£

Cell entries represent the percent of teachers answering the item who selected each



Ia.bjg_&a:

"Well Aware" Middle School Teachers:

Standards (Total Frequencies)

Attitudes Toward the
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Item # and Description:

(A)
Strongly
Agree

(B)
Agree

©)
No
opinion

D)
Disagree

(E)
Strongly
Disagree

15.

I am well informed about the
NCTM Standards for the grades
I teach. ‘

32

51

8

0

16.

[ am in agreement with the
instructional philosophy of the
NCTM Standards, as I
understand them.

24

59

15

17.

I am prepared to explain the
NCTM Standards to my

- colleagues.

37

20

26

18.

Our district has made changes in
the mathematics curriculum

based on the NCTM Standards. |

13

55

21

19.

Most of the mathematics . |

teachers in my school are well =

informed about the NCTM

" Standards,

BN )

32

20

20.

Mathematics teachers in my
school have changed what and

how they teach based on the i

NCTM Standards. ;

27

46

24

T,

I'would be happy if my own -
mathematics classes .
incorporated more of the ideas
and activities recommended in

. the NCTM Standards

18

61

19

7.

I'have changed what and how 1
teach based on the NCTM

Standards

11

54

16

18

Note: This table summarizes resp
-described themselves as "
.percent of teache

vary. - :

[ . e
N S R
o

onses from 187 middle (6-8) school teachers who 1
well aware'! of the NCTM Standards. Cell entries represent the -
TS answering the item who selected each response choice. Actuals's
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XTable 9a:

"Well Aware" Secondary Teachers: Attitudes Toward the

Standards (Total Frequencies)

125

Item # and Description:

(A)
Strongly

Agree

(B)
Agree

()
No
opinion

D)

(E)

Strongly-

Disagree

15. I'am well informed about the
NCTM Standards for the grades
I teach. '

28

S0

6

Disggrcc
17

0

16, 1am in agreement with the
instructional philosophy of the 18
NCTM Standards, as I
understand them.

56

18

17. T am prepared to explain the 9
NCTM Standards to my
colleagues.

31

28

22

11

18. Our district has made changes in
the mathematics curriculum 9
based on the NCTM Standards.

42

28

19

19. Most of the mathematics - .
teachers in my school are well '8
informed about the NCTM
Standards.

38

21

29

20,

Mathematics teachers in my ,
school have changed whatand | 4 -
how they teach based on the

NCTM Standards, O

30

38

24

21.

I'would be happy if my own
mathematics classes .
incorporated more of the ideas 15
and activities recommended in
. the NCTM:Standards

60

21

I have changed what and how 1
teach based.on the NCTM 11
Standards

54

21

18

i -responses from 164 high (9 - 12) school teachers who

| Note: This table summarizes

‘described themselves as "well aware” of the NCTM Standards. Cell entries represent the |
. achers answering the item who selected each response choice. Actual ns
;Vary.-..“ ' : '

i percent of te

oo ey
I o
[
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Table 10a: i Prep'afedness of Elementary Teachers to Teach in Accordance
“with the Standards (Total Frequencies)

Item # and Description: (A) (B) (C) (D) (E)
' ' Strongly No Strongly
Agree | Agree | opinion | Disagree | Disagree

23. Ifeel well prepared to phrase
questions to encourage more 15 61 11 12 1
open-ended investigations,

24. Tfeel well prepared to use the
textbook as a resource rather 27 45 7 20 1
than as the primary instructional
tool. ‘ ‘

25. Tfeel well prepared to manage a : '

3 class of students who are using 39 | 51 | 5 6 0

manipulatives, . : :

26. 1teel well prepared to teach 34 55 5 6 0

| heterogeneous groups.

27. T'feel'well prepared to use

© cooperative leamning growpsin | 35 | 52| 6. {- 7 | 0
mathematics instruction. . . ' g - :

28. 1feel well prepared to use . , -
calculators as an integral part of 17 45 18 18 2
mathematics instruction. ‘ ‘ ; -

29. 1feel well prepared to use 1T 1 T
computers as an integral part of 19 50 11} 17 3
mathematics instruction. - ]

30. Ifeel well prepared touse a. . 17 48 5 19 | 2

* variety of alternative assessment : '
strategies. = . -f
31. I feel well prepared to involve -
- parents in the mathematics - 22 52 14 11 |} 1
education of their children. ‘

MT}us table gummarizes responses from all 1473 elementary school (K - 5) teachers

- who responded to this survey. Cell entries represent the percent of teachers answering the
item who selected each response choice. Actual #'s vary. L




Table 11a: Preparedness of Middle School Teachers to Teach in
Accordance with the Standards (Total Frequencies)
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Item # and Description:

(A)
Strongly
Agree

(B)
Agree

(@)
No

opinion

(D)
Disagree

(E)
Strongly
Disagree

23.

I feel well prepared to phrase
questions to encourage more
open-ended investigations.

20

56

11

13

0

24,

I'feel well prepared to use the
textbook as a resource rather
than as the primary instructional
tool.

25

30

15

25.

I feel well prepared to managé a
class of students who are using
manipulatives. -

26

54

10

26.

I feel well prepared to teach
heterogeneous groups.

21

50

18

27,

I'feel well prepared to use

cooperative learning groups in

mathematics instruction, '

26

11

28..

I feel well prepared to use
calculators as an integral part of
mathematics instruction.

29

56

29.

I'teel well prepared to use
computers as an integral part of
mathematics instruction. :

18

45

11

b

30.

I'feel well prepared touse a
variety of alternative assessment
strategies, . o :

16

44

18

19

31.

I teel well prepared to involve -

... parents in the mathematics

education of their children,

15

50 .

18 .

17

0

'Note: Thls' tziblé :suxhﬁaa;‘izes responses from all 221 middle school (6 - 8) t:eachers,who

‘resporided to this survey. Cell entries represent the percent of teachers answerin

- who selected each résponse choice. Actual n's vary.

g the item,
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Table 123: Preparedness of Secondary Teachers to Teach in Accordance
with the Standards (Total Frequencies)

Item # and Description: (A) (B) ()} (D) (E)
Strongly| No Strongly
Agree | Agree | opinion | Disagree | Disagree

23. Ifeel well prepared to phrase
questions to encourage more 19 61 7 13 1
open-ended investigations,

24. ] feel well prepared to use the
textbook as a resource rather 23 45 7 24 1
than as the primary instructional
tool,

25. Iteel well prepared to manage a
class of students who are using 16 53 13 17 2
manipulatives.

26. 1feel well prepared to teach 20 45 12 18 5

| heterogeneous groups.

27. Ifeel well prepared to use L L ;
- eooperative learning groups in S22 54 19 47 1
mathematics instruction. = o e

28. 1teel well prepared to use o . |
calculators as an integral part of 35 53 4 8 . |

. mathematics instruction. ‘ ‘ o

29, Iteel well prepared to use . N A R |
computers as anintegral part of 21 43 9 22 4
mathematics instruction. . : ' ‘ ‘ ;

30. Ifeel well prepared to use a 15 39 20 1 23 1 3
variety of alternative assessment
strategies. ' . ; .

31. Ifeel well prepared to involve ‘
parents in the mathematics 16 42 19 21 2
education of their children. -

Note: ‘This, table summarizes responses from all 198 secondary (9 - 12) te_achcré_,who: _
responded to this survey. Cell entries represent the percent of teachers answering the item
~who 'sglcc:tcd eachresponse choice. Actual n's vary, 3 ‘
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Table 13a: 'G'ra'de‘KTsf-l Teachers: Topical Emphasis.(To_tal Frequencies)

Note: This table summarizes responses from 1268 teachers in
Cell entries repres
n's vary. ‘

" Occasional

responses of "E" are counted as "D" in this analysis, -

Item # and Description: (A) (B) (C) D)

_ S No Little Moderate | Heavy

: L emphasis | emphasis | emphasis | emphasis

35. Estimation 3 26 51 - 20

36. Number sense and 1 3 26 70
numeration i

37. Concepts of whole number 2 4 21 73
operations - '

38. Whole number computation 3 7 20 70

39. Geometry and spatial sense 4 32 49 15

40. Measurement 3 21 58 18

41. Statistics and probability 29 47 19 5

42. Fractions and decimals 14 41 34 11 .

43. Patterns and relafionships 2 17 38 43

grades K -4 wh.o fcsponded 1o the survey.
ent the percent of teachers answering the'item who selected each response chioice, - Actual

Table 13b: K-4 Teachers: Top;ica! Emphasis (Changed VS, Unc_hai;géd)

Item # and Description: (A) (B) © | D
a No Little Moderate | Heavy
B emphasis | emphasis | emphasis ‘| emphasis
35. Estimation 4 28 52 17
_ 2 20 . 48 30
'36. Number sense and 1 3 27 69
| _numeration 1 1 24 73
37. Concepts of whole number 2 5 21 12
.- operations 1 2 19 78
1 38. Whole number computation 3 7 19 71
3 5 24 69
'39. Geometry and spatial sense 4 35 49 13
3 22 50 26
| 40. Measurement 3 22 . 59 16 -
: 3 16 - 56 26
41. Statistics and probability 33 47 16 4
IR L 18 44 30 8
42.. Fractions and decimals 16 4L i 33 U
e 11 40 38 1200
43. Patterns.and relationships 3 19 39: 40 .
U SN 0 12 34 54

sl )

Note: /'This table summarizes responses from 1277 K - 4 school teachers who could be classified as
Changed or Unchariged. Upper entries indicate the percent of Unchanged teachers (n = 1002), and lower
entries indicate the:percent of Changed teachers (n = 275) selecting each response.  Actual n's vary.

. Occasional responses of "E" are counted as "D" in this analysis, ik SRR



Table J4a: Grade 5-8 Teachers: Topical Emphasis (Total Frequencies)

Itern # and Description: (A) (B) © D)
: No Little Moderate Heavy
| emphasis | emphasis emphasis emphasis

44. Number and number relationships - 0 3 49 43
45. Number system and number theory 2 i5 51 32
46. Compuiation 0 8 31 61
47. Estimation 1 8 50 41
48. Patterns 2 23 55 21
49, Functions 13 24 42 22
50. Algebra 21 36 26 17
51. Statistics 24 41 28 8

52. Probability 11 47 35 f

53. Geometry 4 16 56 25
54. Measurement 4 19 51 26

Note: 'This table summarizes responses from 414 teachers in
This number includes 193 grade 5 teachers and 221 teachers i

are not equally represented in these data.

Cell entries represent the

Actual n's vary,
Occasronal responses of "E" are counted as "D" in this analys1s

M 5-8 Teachers: Toprcal Emphasrs (Changed VS, Unchanged)

grades 5 - 8 who responded to the survey.
in grades 6 through 8. Thus, all grade levels

Il;em # and Descnpuon (A) ®) (C) (D)
. C .. No . Liwtle Moderate Heavy
. ‘ emphasis emphasis emphasm :_emphasis
44, Number- anq nurnber reiationships 0 ' 9 53 38
L e o 0 7 43 50
-45. Number sy$tem and number theory 3 17 52 27
T 0 10 49 40
-46.  Computation - 0 5 25 70
LIS Q 13 41 46
47 Estimation; . - . 1 7 50 41 -
1 9 49 42 |
48';.-_Pattern's ‘ ‘ii' 3 26 57 4. .
A 0 18 49 :33
49, Funcnons 13 24 40 23
i AR 12 24 44 20
50, Algebra 30 41 18 1t
! L 12 27 38 29
51."=SraL1st1cs ”].5!' 31 43 23 3
L - 12 38 36 15
o 5'2_'."Probab111ty 13 51 32 B
8 41 40 10
_53_.'Geometry ‘ 5 17 57 20,
) 2 13 53 33 7
54.'Measurement 5 19 51 25
3 _19 51, 27

grade 5 teactiers (150 Unchang
117 Changed) Thus;

entnes Tepresent responses of Changed teachers. Actual n's vary.

: ‘gf,:;

0ccasrona1 responses of "E" are counted as "D" in this analysrs

Note: This table summarizes responses from 407 teachers in grades 5 - 8. This number includes 186
ed; 43 Changed) and 221 teachers in grades 6 through 8 (104 Unchanged
all grade levels are not equally represented in these data.
Upper entries in each cell represent the percent of Unchanged teachers giving that response Iower

131

percent of teaehers answering the 1tem who selected each response choice,
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Table 15a: 9-12 Teachers: Topical Emphasis (Total Frequencies)
Item # and Description: (A) (B) O (D)
No Little Moderate | Heavy
emphasis | emphasis | emphasis | emphasis
55. Algebra 4 5 19 73
56. Functions 20 25 31 23
[57. Geometry from a synthefic 34 30 21 16
perspective
58. Geometry from an algebraic 13 30 29 28
perspective '
39, Trigonometry 54 22 11 13
60. Statistics 35 29 13 3
61. Probability 54 30 13 3
62. Discrete mathematics 63 23 12 2
63. Conceptual underpinning of 70 12 10 9
calculus
64. Mathematical structure 27 29 26 18

Note: This table summarizes responses from 198 tedchers in grades 9 - 12'who responded to the survey.,
Cell entries represent the percent of teachiers answering the item who selected each response choice.” Actual
n's vary. : : ‘ ‘

Occasional responses of "E" are counted as "D" in this analysis. -

I_ablLlﬂz: .-.‘,‘9‘-'1__2_ Teachersi Topjcal Emphasis f(Ch';inged vs. 'Un'changed)

Item # and Description: (A) (B (O Oy

: No Little Moderate | Heavy

e emphasis | emphasis | emphasis | emphasis
55. Algebra 8 3 15 73
e 0 6 23 71
56. Functions 21 31 S 32 17
S e ~ 20 20 - 31 29
57.  Geometry from a synthetic 40 28 16 - 16
- - Perspective - 29 31 25 - 15
58. Geomietry from an algebraic 17 33 25 26
- perspective - 10 28 33 30
59. Trigonometry 60 17 11 11
L L 49 26 11 14
60, Statistics. -~ 65 25 8 2
I 47 33 17 3
61. Probability 65 25 8 2
_ 3 . 45 35 17 3
|62.. Discrete:mathematics 76 13 10 1
e 52 31 14 3
'63. Conceptual underpinning of 78 7 9 6
.. calculus 63 15 11 12
'64. Mathematical structure 33 27 26 14
e . 22 31 25 21

I_\I_g_tg:_'::"This': tablesummanzes responses from 198 teachers in grades 9 - 12, Upper entries in each cell

indicate the percent of Unchanged teachers (n = 93) giving that response; lower entries indicate the
responses of Changed teachers (# = 105). Actual n's vary. Co . : ‘ .
.~ Occasional résponses of "E" are counted as "D" in this analysis,

133
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Iah]_e_lj_a ’Eiéméntary Teachers: Classroom Activities (Totai

Frequencies) :

Item # and Description: {A) (B) C (D) (E)

. L ' <once | About 2t03 |4 ormore
Never | per wk. | once times times

: R A S per wk. | per wk. | per wk.

63. Do mathematics problems 17 5 -7 34 36
from textbooks ' ‘ ‘ '

66. Do mathematics problemson | - 6 24 24 34 13
worksheets ‘

67. Work in small cooperative 2 17 30 36 i5
groups ' :

68. Work in class on mathematics | 24 44 18 10 4
projects o _ -

69. Listen and take notes during 71 13 7 6 3
presentation by teacher :

70. Make conjectures and explore | 9 26 25 30 9
‘possible methods to solve a

- mathematical problem s 5

71. Learn about mathematics 2 15 31 36 16

___ through real-life applications | . . | o o

72, :Explain'their reasoning about | 2. 12 22 41 .22
“how to solve a problem : L o S R

73. Use calculators . - 46 | ' 35 12 6 o2

/4. Usecomputers .~ | 10 | 19 38 17 16

75. Use manipulative materials 1 18 20 29 32

Note: Th1stable summarizes re
responded to thisisurvey. Ce

who selected each response choice. Actual n's vary.

spbnSes; from all 1473 elementary (K - 5) teachers who -
1] entries represent the percent of teachers answering the item
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Table 16b: Elementary Teachers: Classroom Activities {Unchanged vs.

Changed)
Item # and Description: (A) (B) (C) (D) E)
' , | <once | About 2t03 |4 ormore
Never | per wk. | once times times
= ‘ per wk. | per wk. | per wk.
65. Do mathematics problems 17 5 7 32 39
from textbooks .17 7 9 41 27
66. Do mathematics problemson | 5 23 24 34 - 14
worksheets .8 | 26 25 32 9
67. Work in small cooperative 2 20 31 34 14
groups 1 7 26 47 20
68. Work in class on mathematics | 27 45 15 9 4
projects . ¢ L 12 1 41 29 14 5
69. Listen and take notes during 71 4 13 7 5 4
presentation by teacher - 69 13 8 9 1
70. Make conjectures and explore | 10 28 26 27 9
. possible methods to solve a 7 | 16 | 22 44 L 12
-_mathematical problem B I R A N
71. Learn about mathematics 2 17 32 34 15
- through real-life-applications | 2 9 1 28 f 41 -] 21 -
72. Explain their reasoning about 2 1 13 23 42 | 20
how to solve a problem 1.7 -10. 19 41 30
73. Use calculators - 50 34 11 -5 1
: o 33 39 - 16 10 L3
74. Use computers | 11 19 38 16 16, |
R S S R 7 19 | 36 21 117
75. Use manipulative materials 1 20 21 28 30
R 0 11 18 34 - 37

Note: . This table summarizes responses from 1458 elementary (K - 5) school teachers = |
who could be classified as Changed or Unchanged. Upper entries indicate the percent of
Unchanged teachers (# = 1142), and lower entries indicate the percent of Changed -
teachers (n.= 316) selecting each response. Actual #'s vary. ‘
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Table 17a: Middl‘e School Teachers:

Classroom ' Activities (Total

Frequencies)
Item # and Description: “(A) (B) (C) - (D) (E)
o ' <once | About 2t03 {4ormore
Never | per wk. | once times times
= per wk. | per wk. | per wk.
65. Do mathematics problems I - 6 7 49 37
from textbooks
66. Do mathematics problemson | 3 24 36 34 4
worksheets: :
67. Work 1n small cooperative 4 29 30 33 6
groups e ‘ :
68. Work in class on mathematics | 23 64 10 3 §]
projects . . ... . : _ .
69. Listen and take notes during 8 16 17 42 17
| presentation by-teacher -
70. Make conjectures and explore | 3 20 28 38 10
possible methods to solve a '
. Inathematical problem  * SRS
71. Learn about mathematics 0 10 ; 20 48 23
. through real-life applications _ L o
72. Explain their reasoning about | 8 39 20 19 14
how to solve a problem | -
73. Use calculators 8 39 20 19 14"
| 74. Use computers 30 40 17 -6 R
75. Use'manipulative materials 9 58 23 8 1

ng' e Thfstable summarizes responses from all 221 middle schodl 6-8) tcaf:hers who

responded to this survey. Cell entries represent the P
who selected each response choice. Actual n's vary.

ercent of teachers answering the item!




Table 17b: Middle School Teachers:

vs. Changed)

Classroom Activities (Unchanged

Item # and Description: (A) (B) (C) D) (E)
g <once | About 2t03 |4 ormore
Never | per wk. | once times times
; per wk. | per wk. | per wk
65. Do mathematics problems T | 7 7 51 35
from textbooks - 1 5 8 47 39
66. Do mathematics problems on 3 21 36 37 4
worksheets 3 27 35 32 3
67. Work in small cooperative 5 34 26 31 4
groups ’ 1 . 25 33 35 7
68. Work in class on mathematics | 30 58 8 3 0
‘projects . 17 68 11 3 0
69. Listen and take notes during | - 10 17 15 46 14
_presentation by teacher 6 15 19 .39 21
70. Make conjectures and explore | 4 26 31 33 6
possible methods to solve a 3 16 26 43 13
mathematical problem = - 3 - o o L
71. Learn about mathematics- 0 32 31 31 7
through real-life applications 0 21 - 31 35 13
72. Explain their reasoning about | 0 17 21 46 17
how to solve a problem 0. 4 18 S50 28
73. Use calculators 13 48 19 12 9
L 4 32 20 26 - 18
74. Use computers 33 37 21 4 5
R T T | 28 1 44 14 8. T
735. Use manipulative materials 14 60 17 9 1
. R ' 5 57 29 8 1

Note: _This:t:able summarizes responses from 221 middle (6 - 8) school teachers who

could be classified as Chang
Unchanged: teachers (n = 104), and lower
(n=

ed or Unchan

ged. Upper entries indicate the percent of-
entries indicate the percent of Chan

ged teachers
117) selecting each response. Actual n's vary. ‘ ' *
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Table 18a: Secondary Teachers: Classroom Activities (Total Frequencies)

Item # and Description: (A) B) ) D) (E)
' ‘<once | About | 2t03 |4ormore
Never { per wk. | once times | times
s , per wk.- | per wk. { per wk.
65. Do mathematics problems i 2 4 38 56
from. textbooks - 1
66. Do mathematics problemson | 3 24 39 31 3
worksheets 1 _
67. Work in small cooperative 2 32 33 26 7
groups : :
68. Work in class on mathematics | 48 43 g 2 0
projects ' o o
69. Listen and take notes during |+ 1 4 7 49 39
presentation by teacher B !
70. Make conjectures and explore 7 20 20 34 18
possible methods to solve a
| mathematical problem 1 _
71. Learn-about mathematics - | 2 31 35007 24 T
__through real-life applications | .~} . | - 3 _
72. Explain their reasoning about | 2 | O o 21 43 25
how to solve a problem ~ ‘ ‘ ‘ )
73. Use calculators 6 12 | 11 o 21 - 50
74, Use computers. ‘ 40 44 18 7 7 T 1.
73. Use manipulative materials 29 30 | 16 S | 1

NQLQ : This table ‘sﬁtﬁiﬁﬂizﬁs.responécs’ from all 198 secondary school (9 —:'12)5 teachers |
who responded to this survey. Cell entries represent the percent of teachers answering the
itern whorselected each response choice. Actual n's vary, ] | !

'

N b
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Table 18b: Secondary Teachers: Classroom Activities (Unchanged vs.

Changed)
Item # and Description: (A) (B) (O D) (E)
Co ' <once | About 2to3 |4 ormore
Never | per wk. | once times times
: per wk. | per wk. | per wk.
65. Do mathematics problems 0 2 2 34 62
from textbooks 1 3 5 41. 51
66. Do mathematics problems on 2 22 40 32 4
worksheets 4 27 38 30 2
67. Work in small cooperative 2 37 30 22 9
groups 2 28 35 31 5
68. Work in class on mathematics 53 40 5 1 0
projects ;- 43 46 | 10 2 0
69. Listen'and take notes during 2 5 4 52 36
presentation by teacher 0 3 9 47 42
70. Make conjectures and explore 12 23 20 31 13
possible methods to solve a 2 18 20 37 23
| ._‘mathematical problem. I DT i R
71. Learn about mathematics 2 37 38 16 7
through real-life applications | 3 .| 27 32 31 8
72. Explain their reasoning about 2 11 24 45 19
: how to solve a problem 1 7 19 42 31
73. Use calculators 8 16 13 21 42
e 5 8 10 22 - 56
74. Use computers 46 47 4 pJ 1
[ e 35 41 11 1% 1.
75. Use manipulative materials 34 54 9 3 0
Ll LT 25 46 22 T -1

Note: This table summarizes responses from 196 secondary (9 - 12) school teachers:who
could be classified as Changed or Unchanged. Upper entries indicate the percént of ;
Unchanged teachers (n = 91), and lower entries indicate the percent of Changed teachers - -
(n = 105) selecting each response. Actual a's vary. S
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Table 19a: : Elementary Teachers: Teaching Strategies (Total Frequencies)

Item # and Description: . (A). (B) (C) (D) (E)
o Rarely | Occas. | Frequently | Very

Not lor2 [>=Once 2t04 freq.

atall | times/ | permo. | times/mo. | >=Once

: : : semester , per wk,
76. Formulate their own problems, -~ | IL. [ 25 34 20 9
based on everyday situations . :
77. Formulate their own problems based | 12 26 36 20 7

on mathematical gituations

78. Develop and apply strategies (e.g., '
guess and check, make a table, look 5 12 30 35 18
for patterns) that can be used to
solve a wide variety of

__mathematical problems® .

79. Verify and interpret the results of ' :

their work with respect to original 11 20 24 28 18
problem ‘ . ‘

80. Use computer software to facilitate . ; P o

their development of problem 19 16 21 26 118

_ _solving strategies 1. ) .
81. Develop new concepts or skills 9 19 32 | 28 11

through a problem solwng approach
82. Work on "project” problems . L
(complex or open-ended problems 42 30 17 | 8 3
whose solution may require one or : S
___more days of class fime)
83. Discover how to generalize problem Pk
+ solutions or strategies to new 12 24 36 21 7

situations ‘
84 .Engage in cooperative problem 2 3 18 1 37 - 34,
solving, working together as a class ‘ _
85 Engage in cooperative problem 4 8 23 | 34 31
N solving, working in small groups : i
| 86. Work on nonroutine problems 10 24 34 22 10

7. Use _discussiqn in order to reflect or . ' ‘
clarify their thinking about 3 9 20 | 32 - 36
- mathematical ideas and sifudations | . RS e o
88. Use discussions to relate models, : IR R
pictures, or diagrams to, 3. 11 23 | 34 |29
- mathematical ideas B RN ST
89 ‘Write about mathemaucal ideas : | S iF
' (e:g., journals or. portfolios T T | L
descnbmg what they are learning in | 43 25 .18 |i 9 - I~ 6
class; wiitten descriptions of the ‘ , PR
.. process by which they have solved a| . R (R
gwen problem etc.) L S R

(Table cOntmues )
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Item # and Description:

&

Not
at all

(B)

- Rarely

lor2
times/
semester

(&)
Occas.
>=0nce
per mo.

(D)
Frequently
2t04
times/mo.

(E)
Very
freq.

>=0nce
per wk.

90. Make and discuss mathematical
conjectures and attempt to construct
convincing arguments in support of
these conjectures

48

26

16

91. Report to class on the results of
mathematical investigations (either

individual or group).

36

27

21

11

92. Formulate definitions and/or express
+ generalizations of mathematic

principles - '

23

23

29

17

Describe orally how they reached a
solution, including difficulties
encountered and methods for

_overcomting these difficulties

93,

10

13

24

30

24

Justify their answers to

94,
' -__mathematical probleris

19

33

9s.
inguiry in mathematics, where both

students’ and teachers' statements are |

~open to guestion, reaction, and
elaboration = .

Experience a climate of openness and |

19 -

31

38

96. Respond to questions designed to
focus their attention on their own
reasoning processes (e.g., "Why do
you think that is a good answer?"
"Do you think you'd get the same
answer if ..,?"

23

31

34

' Use & variety of different

. Tepresentations {(manipulatives,

- graphs, drawings, charts, equations)
of the same mathematical concept
or procedure

97,

19

34

39

98. Explore applications of
- mathematical ideas in their daily
lives- 't

30

35

25

‘99, Appreciate the role of mathematics
in‘our culhire and society

11

31

22

- 100. Make meaningful connections
. between different areas of the
mathematics curriculum

10

32

32

22,

101. See, use, and apply mathematics in
other mn;entl'areas; such as art,
literature, sciénces, social studies

.

8

29

32

28

Note: ThlS tablc sliinr'n:ijrizes responéés from all 1473 elementary (K.- 5) school teachers

who responded'to this survey. Cell entries represent the percent of teachers answering the

item:who selected each response choice. Actual n's vary.

141
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Iab_l_e_z_Qa Mlddle School. Teachers Teaching Strategies ‘(:Total
Frequencles) :

Itern # and Descnpnon — 1T AT B) I (é) (D) (E)
L - Rarely | Occas. | Frequently | Very
e Not lor2 |[>=Once 2t04 freq.

atall | times/ | permo. | times/mo. | >=Once
i semester : i per wk.
76. Forrnulate thelr awn problems, 8 36 37 16 3
based on everyday situations ' '
77. Formulate their own problems based | 7 36 38 15 4

on mathematical situations
78. Develop and apply strategies (e.g., :
guess and check; make a table, look | 3 14 38 31 14
for patterns) that can be used to
- solve a wide variety of
~mathematical problems
79. Verify and interpret the results of _ '
their work with reSpect to ongmal 3 8 32 35 21
problem e . B oL,
80. Use computer- software to fac:111tate . : ' E
their development of problem 34 28 20 | 12 6
: solving strategles . 1 T : :
81. Develop new concepts or skills 8 17 41 | 25 9
through a problem solving approach ; Lo e
82. Work on "project” problems T ‘ o
(compléx or open-ended problems 28 42 20 | 8 -} 2
whose. solution may require one or I S S
more days of class time)
.83. Discover how {0 generalize problem

solutigns,or strategles to new 5 26 37 | 25 .7
situations . _ : i
84, Engage in cooperauve problem 3 11 27 | 35 0 | 24
solvmg, working together as a class ] : ks
‘85, Engagein  cooperative problem 3 8 31 |} 35 7 23 :
‘ solving, workmg in small groups : R R |
86. Work on. nonroutme problems 6 21 41 . 19 | 13 j

i ti
L B

87 Use discussxon in order to reflect or i . .
 clarify. their thmkmg about 2 11 16 . 33 | 39
_mathematical ideas and situations i SR L

88 Use discussions 10 relate models, ‘ - ,
plctures,ordiagramsto S 300 14 27 | 31 - 26
‘mathematical ideas & - : ; ‘ Jr

89. Write about mathematical xdeas ‘ ' R i

-ﬂ(e 3.4 _}Otlmals or portfolios : ! e O RS A §
dcscnbmg what they are learning in 33 | 31 19 ’ To11 R
class, written descriptions of the | | |

: 'process By which they have solved a ‘ ' ' ] | R i
3 -gwen préblem ctc ) ' : ‘ ST R 1
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Item # and Description:

(A)

Not
at all

(B)

" 'Rarely
lor2
times/

semester

©
Occas.
>=0nce
per mo.

)
Frequently
2to4
times/mo.,

(E)
Very
freq.

>=nce
per wk.

90.

Make and discuss mathematical
conjectures and attempt to construct
convincing arguments in support of
these conjectures :

32

32

24

9

91.

Report to class on the resuits of
mathematical investigations (either
individual or group)

37

38

15

92.

Formulate definitions and/or express
generalizations of mathematical

priticiples ¢

24

33

28

93,

.__overcoming these difficulties

Describe orally -how 'ﬁhey reached a .
solution, including difficulties
encountered and methods for

12

28

28

28

4.

Justify their answers to
mathematical problems

17

32

43

9s5.

Experience a climate of openness and
inquiry in mathematics, where both
students’ and teachers' statements are
open to question, reaction, and

_elaboration

20

27

48

96,

Respond to questions designed to
focus.their attention on their own
Teasoning processes (e.g., "Why do
you think that is a good answer?"
"Do.you think you'd get the same
answer if ...?" :

22

35

34

97.

Use a-variety of different

| representations (manipulatives,
graphs, drawings, charts, equations)
of the same mathematical concept
ot procedure

13

27

36

2

Explore applications of
matheratical ideas in their daily
lives

10

28

42

17

99.

'100. Make meaningful connections

‘Appreciate the role of mathematics

in our culture and society .

11

31

- 37

between different areas of the
mathiematics curriculum

37 .

37

18

101.Se¢, use, ‘and apply mathematics in

other content areas, such as'art,

4

20

36

26

13

literature, sciences, social studies

Note: Tmstable summarizes responses from all 221 middle (6 - 8) school teachers who

responded to this survey. Cell entries represent the percent of teachers answering the item

who selected each response choice. Actual #'s vary.

e
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IaMLZﬂh_ Mlddle School Teachers'

Teaching Strategies (Changed vs.

. process by which they have solveda|.

Unchanged)
Item # and 'De‘scﬁption: (A) (B) (G ‘D) . (E)
R | Rarely | Occas. | Frequently Very
Not'| lor2 |>=Once| 2to4 freq.
atall | times/' | permo. | times/mo. | >=Once
: semester _ per wk.,
76. Formulate then' own problems, 12 40 37 i1 1
‘based on everyday situations 4 32 38 21 5
77. Formulate their own problems based | 13 37 35 14 1
_.on mathematical situations’ 3 35 41 16 6
78. Develop and apply strategies (e.g.,
guess and check, make a table, look 4 19 44 24 10
- for patterns) that can be used to 2 10 33 L3R, 18
solve a wide variety of -
mathematical problems .
79. Verify and interpret the results of 5 13 35 32 15
their work with respect to ongmal 2 4 30 37 27
__problém I _ RN S P
80. Use computer software to famhtate 36 27 19 13- 5
‘their development of problem 32 28 21 11 8
. solving strategies ' ' o
81, Develop new concepts or skills 9 22 41 18 10
through aproblem solving approach| 7 13 41 31 9
82. Work on "project” problems _ o
- (complex ar open-ended problems 37 39 15 '8 2
whose solution may require one or 21 44 24 .9 03
. more days of class time) _ _ 3
-83. Discover how to generalize probiem 6 36 37 18 4
. soliions or strategies to new 4 17 37 32 10
situgtions - - o
| 84. Engage'in cooperative problem 6 12 33 29 21
: solving, working together as a class 1 10 22 41 28
85. Engage in cooperanve problem 6 10 33 37, 15
f. solving, working in small groups 1 6 29 33 31
'86. Work on nonroutine problems 8 23 48 I 160 [ 12
; S 4 18 36 28 15
87, Use dlscusswn in order to reﬂect or 2 18 14 F o 33 34,
: clani‘y their thiriking about - 2 4 18 "3 44
P mathematical ideas and situations . .
-88. Use.dis¢ussions to relate models,’ 3 18 33 25 20,
© pittures, or'diagrams to -3 10 21 36" 30
: mathematical ideas . . ~
:89. Write about mathematical ideas S .
(e.g., journalsor portfolios Do : - B
- describing what they are leamingin {42 ) 19 5 2.
.cla‘ss, writtén descriptions of the 25 29 18 17.. 10 .
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(A)

Item # and Description: (B) (C) (D) (E)
o Rarely | Occas. | Frequently | Very
Not'| lor2 |>=Once 2104 freq.
atall'| times/ | permo.| times/mo. | >=Once
= . _ semester ' per wk.
90. Make and discuss mathematical
conjectures and attempt to construct | 40 36 20 1 3
convincing arguments in support of | 25 28 28 16 3
these conjectures
91. Report to class on the results of 41 40 15 4. 0
mathematical investigations {either | - 34 36 15 10 5
individual or group) L
92. Formulate:definitions and/or express 8 30 31 27 4
. generalizations of mathematical 6 19 35 28 12
 principles: - o ' : i
93. Describe orally how they reached a
solution, including difficulties 6 10 33 27 24
encountered and methods for - 3 14 23 29 31
- overcoming these difficulties -
94, Justify their answers {0 1 9 - 25 27 39
"' mathematical problems 1 4 10 37 48
95. Experience a climate of openness and ‘ o
inquiry in mathematics, where both 2 5 L 25 26 42
students’ and teachers' statements are 1 3 17 2% 52
Open to question, reaction, and . L
c¢laboration
' 96. Respond to questions designed to
. focus their attention on their own _ -
. . Teasoning processes (¢.g., "Why do 3 11 27 34 26
- you think that is a good answer?" 2 4 18 36 41
"Do.you think you'd get the same o ‘
answer if ,..?"
'97. Usé a-variety of different _ o S
- representations (manipulatives, 5 17 27 ¢ 30 21
graphs, drawings, charts, equations) | 2 9 26 41 22
of the same mathematical concept C .
or procedure : j .
'98.Explore applications of math ideas 4 12 34 37 - 14
. in their daily lives 3 9 22 | 46 C21
:99. Appreciate the role of mathematics 5 13 35 29. 19
: " in our culture and society 0 11 27 “44 18"
/100, Make meaningful connections 4 10 38 33 16
' between different areas of the - 1 4 34 41 18
mathematics curriculum . ' ' a
101. See, use, and apply mathematics in
. other content areas, such as art, - 5 24 36 | 23 13
iitei'atu;e; sciences, social studies- 3 17 37 . i 29 i3

m ', This table é@lmfnarizes responses from 221 middle (6 - 8) school teachers who
could be classified as Changed or Unchanged. Upper entries indicate the percent of

(n=117) .’sél;eéti{ngjg:ach response. Actual n's vary.

-Unchanged teachers (n = 104), and lower entries indicate the percent of Changed teachers
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Table 21a: Sé:(iondary Teachers:,

Teaching Strategies (Total Frequencies)

)

d =gw7en problem etc) L

Item # and Description: (A) (B) (C) (B)
] S Rarely | Occas. | Frequently | Very
Not lor2 [>=Once| 2tod freq.
T atall | times/ | per mo. times/mo. { >=Once
N semester o per wk.
76. Formulate thcu own problcms, 232 41 21 5 2
___based on everyday situations. o ' ‘
77. Formulate their own problems based | 24 43 22 9 3
on mathematical situations
78. Deveiop and apply strategies {e.g., 1
guess and check, make a table, look 5 20 32 29 13
for patterns) that can be used to ' ' .
; solve a wide variety of
__mathiematical problems
79. Verify and interpret the results of : : :
their work with respect to original | 3 11 18 40 28
problem - ‘ .
80. Use computer software 1o facilitate _
- their development of problem 42 1 31 14 6 8
solving strategies ' :
81. Develop néw concepis or skills = | 6 24 32 22 . 16
__through a problém solving approach | ‘ ‘ o
82. Work on "project” problems j L .
(complex or open-ended problems 36 | 38 17 8 . 2
whose solution may require one or L
____mioré days of class time)
83. Dzscover how to generalize problem :
" soluiions or strategies (o new 6 19 34 31 10
situations.
.84. Engage in cooperative problem 4 14 24 30 29
solving.:working together as a class |
-85. Engage in cooperative problem 3 13 32 27 24
‘ solving,! working in small groups s 2y
86, W{)_r,i_g _on_ nonroutine problems 10 31 36 13 10
87. Use dxscussmn in order to reflect or e S
clarify their thinking about 2 10 20 30- | 38 .
' _mathematical ideas and situations i
:88. Use discuésions to relate models, ] S A
. - picthres; or diagrams to 4 18 29 25 . . k24
' . mathematical ideas K AR | o
89, Write about mathematical ideas o e
o {e.g., journdls or portfolios o o o e
describing; what they are learningin | 50 23 17 7 2.
class, writte descriptions of the ' i o
proceéss by which they have solved al

j(Table contmues )
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Item # and Descriftion: ..

K

(A)

Not
at all

(B)
Rarely
lor2
times/
semester

(O
Qccas.
>=0nce
per mo.

D)
Frequently
2t04
times/mo.

(E)
Very
freq.

>=0nce
per wk.

90.

Make and discuss mathematical
conjectures and attempt to construct

convmcmg arguments in support of { .

these conjectures

24

30

22

17

91.

Report to class on the results of
mathematical investigations (either
individual or group)

40

34

15

92.
; generahzauons of mathemaucal
" principles

Formulate definitions and/or express

12

19

23

15

93.

Describe orally how they reached a
solution, including difficulties
encountered and methods for
overcoming these difficulties

11

23

31

29

04,

Justify their answers to

- mathematical problems

15

75

.56

95.

Experience a climate of openness and
inquiry in mathematics, where both
students’ and teachers' statements are
open to question, reaction, and
elaboration ..

11

27

53,

96.

Respond to questions designed to
focus their attention on their own
reasonmg processes (e.g., "Why do

~ you think that is a good answer?"

“Do you think you'd get the same
answer 1f ?")

14

30

50

: 97,

'Use a vanety of different

representahons (manipulatives,
_graphs, drawmgs, charts, equations)
of the same mathematical concept
or-procedure

16

31

3:0,; |

19

.. Explore appiications of
mathematical 1deas in their dmly
lives. " ;. i

23

36

22

17,

99.

Apprec:late the: role of mathemaucs
in our cuiture and society .

21

38

23

16

. 100. Make meaningful connections

between different areas of the
- mathematics curriculum

16

27

27 |

26

101. See, use, and apply mathematics i in

other content areas, such as art,

ilteramre, sc1ences ‘social studles

10

31

34

18

Tms table summanzes responses from all 198 secondary (9 12) school teachers ,
who respondcd to this survey. Cell entries represent the percent of teachers answenng the

‘1tem who selécted cach rcsponse choice. Actual n's vary
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m_e_m?r |

Secondary Teachers: Teaching Strategics (Changed vs.
Unchanged} ' o
Item # a.nd Descnptmn: (A) (B) (C) D) (E)
- Lo Rarely | Occas. | Frequently | Very
Not lor2 }>=Once|. 2to4 freq.
©-Jatall | times/ | permo. | timés/mo. | >=Once
S LErt D semester ' per wk
76. Formulaie their own problems, 38 40 20 1 1
.based oh everyday situations 27 41 22 9 2
77. Formulate their own probiems based | 29 44 20 4 3
~-on mathematical situations 18 43 24 13 2
78. Develop and apply strategies (e.g., '
guess and check, make a table, look | 9 27 - 30 24 10
R for paiterns) thatcanbe used to ~ - 2 13 34 34 16
' solvga wide variety of
mathematical problems ' ' ' i
79. Verify and interpret the results of 3 17 20 38 22
" ‘their work with respect to original 3 5 17 41 34
L problem ‘ . g . _ L
80. Use computer software to facilitate. | 44 42 7 7 - 1
their development of problem 40 24 21 5 13
: soivmg su‘ategles 3
81. Develop néw concepts or skills 3 31 33 22 8
through a problem solving approach| 5 18 31 23" 23
82. Work on "project" problems : L
" {complex or open-ended problems 49 36 11 2. 2
; whose solution may require one or 24 40 22 13 1
__'more davs of class time) :
83. Discover how to generalize problem | 9 28 34 22 - 8
' ‘solutions'or Strategies t0 new 3 12 33 39 12
___sitnations. . :
84. Engage in- pooperative problem 5 16 27 27 24
solving,'working together as aclass | 3 11 21 31 33,
85. Engage in cooperative problem 4 15 32 27 122,
- solving, working in small groups 2 11 33 | 28 26
| 86. Work onnonroutine problems 17 28 28 . 11 5
o ;_’; 4 24 43 16 14
87, Use d:scussmn inorder toreflector [ 5 12 260 23, C 34
| clarify théir thinking about 0 8 15 36 | 41
mathematical ideas and situations . _ - ‘ ‘
.88, Use dlSCllSSlOl’ls 1o relate models 5 29 27 1T 21
pictures, or diagrams to - 2 8 31 31 28,
__mathematical ideas - = : L G
89. Write about mgthemaneal ideas R | |
i - 62 22 8 .5 3
’ 40 24 26 2

§: by whxch they have solved a

roblem otc)




Table 21D (continued)

149

Item # and Description: - (A) (B) © (D) (E)
L Rarely | Occas. | Frequently { Very
Not | lor2 |>=Once 2t04 freq.
atall | times/ | permo. | times/mo. | >=Once
= semester per wk.
90. Make and discuss mathematical -
conjectures and attempt to construct | 31 33 22 9 6
convincing arguments in support of 19 27 23 25 7
these conjectures K
91. Report to class'on the resulis of 52 34 9 4 1
mathematical investigations (either 30 35 21 12 2
individual or group): .
92. Formulate definitions and/or express | 16 28 25 17 13
- generalizations of mathematical 9 11 34 - 29 17
.principles =~ ., ‘
93. Describe orally how they reached a '
solution, including difficulties 11 15 25 28 21
encountered and methods for 2 8 21 13 37
_.._overcoming these difficulties
94. Justify their answers to 3 4 17 25 50
- mathématical problems - 1 1 12 25 61
95. Experience a climate of openness and :
inquiry in mathematics, where both | 3 3 20 21 49
students' and teachers’ siatements are 0 3 4 32 .61
open {0 question, reaction, and ' :
€laboration”  ©
96. Respond to questions designed to
' focus their attention on their own
reasoning processes (e.g., "Whydo | @ 10 17 30 42
you think that is a good answer?" 0 2 11 30 57
"Do-you think you'd get the same . :
answer if ,.2" ¢
97. Usea variety of different Sy D
__represeéntations (manipulatives, 6 23 39 21 12
graphs; drawings, charts, equations) | 3 11 25 37 25
of the same mathematical concept C :
of procedure - :
- 98. Exploreapplications of math ideas 2 29 36 20, 13
in their daily lives 1 18 37 24 20
-99.. Appreciate the role of mathematics 3: 27 38 19 I3
in, our culture and society i 15 - 38 28 . 18
100, Make meaningful connections 9. 19 31 24 18
. between different areas of the 0 14 24 30 32
.__mathematics curriculum . . L
.101. See, use; and apply mathematics in oo
other contént areas, such as art, 13 34 37 . 10 7
literature, 'sciences, social studies 7 29 32 25 8

Note: Th1s iable éunimaﬁzeé responses from 196 secondary (9 - 12) school teachers who

could be classified as Changed or Unchan

‘Unchanged

{(n'=105) selecting each response. Actual n's vary.

ged. Upper entries indicate the percent of
‘tedchers (n = 91), and lower entries indicate the percent of Changed teachers: -
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Tablé ZZ..J Eléine'ntary ‘Teachers: Assessment Strategies (Tetal
- Frequencws) o

Item # and Descnpuon ' (A) (B) (C) (D) (E)
S - {Dornot No Little = | Moderate | Heavy
‘ " . use | emphasis | emphasis | emphasis | emphasis
102. Wntten qulzzes/tests ' 14 2 10 38 35
(grading purposes) :
103. ‘Written quizzes/tests | 14 4 15 -39 28
(diagnosis and instructional :
feedback purposes) ‘ ,
104. Homework assignmefits 40 23 22 12 3
(grading purposes) ,
105. Homework assignments 23 10 17 30 20
(diagnosis and instructional ‘

feedback purposes) _ : _
106. Teacher checklists or direct | 15 11 21 31 23
observ'atlons (grading o
purposes) - .
107, “Teacher checkhsts or dlrect Ly 5 14 39 - 34
observations (chagnoms and
1nstruct10na1 feedback _
‘ Yurposes) : - . ‘ ; :
108 Portfolios of students work 44" 1 14 14 20 -9
__{grading purposes) | SURN SN T S FRAT
109. Portfolios of students’ work | 42 11 15 1 20 13
(chagnoms and instructional ‘
feedback purposes) AU T
110. Smdent Journals (grading 70 16 8 -4 ‘ 1
Surposes) . .
111. Student journals {diagnosis 68 14 10 5 3
. and instructional feedback I U |
L. purposes) I (R TN (NS
‘112, Products of cooperative 26 25 27§ 19 . 3
group work (grading ‘

e

_purposes); ; co 3
113 Products of cooperative 14 12 27 | 36 11
_group work. (diagnosis and % .
1nstru¢t10na1 feedback
purposes)’ - SR |
114 Individual prOJects (grading 38 15 23 18 6
PUTPOSES)” - IR | ‘
.11‘5. Individual prOJects 35 14 23 1 200 | &
(dlagnosxs and instructional 5 S T
feedback purposes) '

‘summanzes responses from all 1473 elernentary (K 5) school teachers : ;
d-to this sturvey. Cell entries Tepresent the percent of teachers answerin g the
leCted each response choice. Actual n's vary, S e g
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Assessment Strategies‘ (ﬁnchanged VvS.

Changed)
Item # and Description: (A) (B) () (D) (B)
R Do not No Litde | Moderate| Heavy
‘ use | emphasis | emphasis | emphasis | emphasis

102, Written quizzes/tests 15 2 10 37 37
(grading purposes) 13 3 14 44 27

103. Written quizzes/tests 15 3 14 39 29
(diagnosis and instructional 12 5 19 40 26
feedback purposes) ‘

104. - Homework assignments 40 23 23 11 3
(grading purposes) 40 22 21 13 4

105.::;; Homework assignments 23 i1 16 30 21

-+ i{diagnosis and instructional 24 '8 21 31 16

feedback purposes) ‘

106, Teacher checklists or direct 16 11 21 30 22
observations (grading 10 10 20 36 25
purposes) ‘

107..“Teacher checklists or direct - 9 "~ 6 147 38 i34
observations (diagnosis and 7 2 13 44 34

_instructional feedback o
purposes) : ‘

108. Portfolios of students” work 44 14 14 - 19 9.

_ _{grading purposes) 42 14 14 -1 23 8

109, Portfolios of students” work 43 10 14 20 13

_ . (diagnosis and instructional 38 12 18 20 13

. feedback purposes) i =

110. Student journals (grading 74 15 7 4 I
_purposes): 58 20 14 6 3

‘111, Student journals (diagnosis 71 14 9 4 2

- .and instructional feedback 55 14 15 9 .6,

| 'purposés) ~ ] . _

112, Produets.of cooperative 29 26 26 17 3

...~ i groupwork (grading 19 21 30 27 4.

__purposeés)’ a N

'113. Products of cooperative 16 12 27 35 10

-, rgroup work (diagnosis and 9 10 26 39 {016
- - Instriictional feedback o RERIEEY R

x purposes) . S )

114. Individoal projects (grading 40 16. 23 16 5

___purposes) - .28 13 .24 28 -7

115. Individual projects 38 15 | 24 18 7

- (diagnosis and instructional | 26 | 13 21 29 12

__feedback purposes) "

Note: Thxs table sumhmarizes responses from 1458 elementary (K - 5) schpbl t'cacher:s_;

who could be classified as Changed or Unchanged. Upper entries indicate the percent of
Unchanged teachers (n = 1142), and lower entries indicate the percent-of Changed -
teachers (n = 316) selecting each response. Actual n's vary. ‘
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Iab_lg_Zi’a: Mlddle School Teachers Assessment Strategies ?(Total
Frequenc:es) : o

Itcrn # and Dcscnpuon ~(A) (B) (C) . (D) (E)
, o Do not No Litle | Moderate | Heavy
R : use . | emphasis | emphasis | emphasis | emphasis
102. Wntten qu1zzcs/tests 1 1 4 - 42 54
(grading purposes) E
103. Written quizzes/tests 3 1 12 42 41
(diagnosis and instructional ’
feedback purposes) 7
104. Homework assignments - 10 14 34 . 28 13
(grading purposes) 3
105. Homework assignments 3 ] 5 12 . 37 43
(diagnosis and instructional : '
feedback purposes) _ ‘ __
106. Teacher checklists or direct 18 | 14 30 31 7
obseryations (grading
| . purposes) . _ A | N
167, Teacher checkhsts or direct 16 10 21 320 21
observations (diagnosis and
g msu'ucuonal feedback
" purposes) . K L N : _
108. Portfolios of students work 47 12 6 .1 18 | "6
- (grading purposes) o oo SN IR SR AT SRR
109 Portiolios of students"work | ~ 43 13 16 | 17 10 i
- (diagnosis and instructional | . | - = 1

._feedback purposes) : - ‘ i} ‘

110.” Student journals (grading 59 16 9 4 2

~__purposes) . - S RN R |
111. Student Journals (diagnosis 57 14 6 8 | 6

and’ mstructlona.l feedback _

_ . _purpéses) L = 5
112, Products of < cooperatlve 12 15 45 | 26 | 2
_ : group 'work (gradmg |- L

- __purposes) L | |
1137 Products of cooperatlve 12 6 35> [ 37 7 10
... group:work (diagnosis and (N .

- instruCtional fccdback IERRERTHI b
_____purposes) ! I |
114, - Individual pro]ects (grading 20 10 34 30 [ 6
____ purpoges) DRI P
1115, Individual pro_]ects 24 17 34 200 e
; gchagnosis and instructional D
ecdback purposes)

M Th1 table summanzes responses from all 221 middle (6 - 8) schooi tcachers who
.respondcd o this, survey ‘Cell entries represent the percent of teachers answerin g the, 1tcm
_ who sclected -‘cach:rcsponse choice. -Actual n's vary. ! :




Table 23b:  Middle School Teacher_s:

vs. Changed)
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Assessment Strategie§ (Unchanged

Item # and Description: (A) (B) (®) (D) (E)
: ' Donot]{ No Litdle | Moderate | Heavy
- use | emphasis | emphasis | emphasis | emphasis
102. Written quizzes/tests 1 1 6 37 56
(grading purposes) 1 1 3 47 47
103. Written quizzes/tests 3 2 14 39 42
(diagnosis and instructional 3 1 11 45 40
feedback purposes) :
104, Homework assignments g 14 37 28 14
(grading purposes) 12 16 . .32 28 13
105. :Homework assignments 3 6 13 37 42
. (diagnosis and instructional 3 4 12 37 44
. 'feedback purposes) L
106. Teacher checklists or direct 17 - 19 26 30 8
observations (grading 19 10 34 31 6
| ___.purposes) . . ¥ _ - .
107. "Teacher checklists or direct 14 13 20 30 24
observations (diagnosis and 17 9 22 34 19
instructional feedback - : S
purposes) ‘ R -
108, Portfolios of students’ work 52 13 14~ 14 8
o adm§pu1poses) 43 12 19 22 41
109. Tgortfohos of students’ work 48 13 14 14 12
- (diagnosis and instructional 39 14 19 19 10
feedback purposes) -
- 110. Student journals (grading 62 20 14 3 1
___purposes) 57 12 22 5 3
'111.. Student journals (diagnosis 62 17 10 -6 6
: and instructional feedback 53 10 22 |10 5
i purposes) i =
112, Products of cooperative 14 15 46 23 IE
. group work (grading 10 15 44 29 3
____purposes) _ = -
113. Products of cooperative 18 6 37 35 5
......group work (diagnosis and 7 5 34, 40. .15
* instructional feedback R b
PUIpOSEs) 5
- 114. Individiial projects (grading 26 12 31 24 8
_..purposes) @ 14 9 36 37. 4
115, Individual projects - 31 18 31 14 6
o+ - (diagnosis and instructional . 18 16 36 24 -6
__feedback purposes) ' 5

;Noté:-‘_ ThlS table éunifnarizes responses frgom'221 middle (6 - 8) s'ch_ool teachers who - -
could be classified as Changed or Unchanged. Upper entries indicate the percent of | 5
‘Unchanged teachers (z = 104), and lower entries indicate the percent of Changed teachers

(n = 117) selecting each response. Actual n's vary.
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Table 24a:" |

Frequenc:es)

"i'a‘S.econdary Teachers:

Assessment Strategies (Total

Item # and Descnpnon

~(A)
Do not
use

(B)
No
emphasis

IO
Little
emphasis

o

| Moderate |

emphasis

(E)
Heavy
emphasis

102.

Wntten qaizzes/rests
(grading purposes)

y

0

0

2

29

38

103.

Written quizzes/tests
(diagnosis and instructional
feedback purposes)

A

2

17

0

33

104,

Homework assignments
(grading purposes)

32

a1

15

105.

Homework assignments
(diagnosis and instructional
feedback purposes)

13

35

47 |

106.

Teacher checklists or direct
observations (grading:’

purposes)

25

12

26

32

107.

“Teacher checklists or direct’

observations (diagnosis and
instructional feedback

purposes) -

! 21‘ HD

':32f::?

16

108.

Portfolios of students work
(grading purposes)

o7

15

16+

109,

Portfolios of students” work
(dlagn051s and instructional
feedback purposes) .

57

3

T

T

10,

Student Joumals (grading
purpses)

10

10

111,
. andinstructional feedback

Student journals (diagnosis

. purposes)

74

1135

Products of cooperative

. . group.work (grading
. purposes)

14

43

3%

113.
S group work (diagnosis and

Products of cooperative

. 1nstru¢t10na1 feedback

purposes)

13

12

13

W

114

Indrvrdual projects (grading
purposes)

31

10

4 1

30

; 11'5.

Individual projects
- (disgnosis and instructional
" feedback purposes) o

5|

18

75

:N'o:e:'
who respo
.‘1tem who

'able 'summanzes responses from all 198 secondary Q- 12) school teachers K
ed to this-survey. ' Cell entries represent the percent of teachers answermg the
ected each response choice. Actual n's vary, = e




" Table 24b : - Secondary Teachers:
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Assessment Strategies (Unchanged vs.

Changed) -
Item # and Description: (A) (B) (C) (D) (E)
‘ : Do not No Lile | Moderate | Heavy
- use | emphasis | emphasis | emphasis | emphasis
102. Written quizzes/tests 0 0 4 25 71
{(grading purposes) 0 0 1 32 67
103. -Written quizzes/tests 9 3 17 40 30
- (diagnosis and instructional - 6 2 17 40 35
feedback purposes) '
104. Homework assignments 7 3 34 37 17
(grading purposes) 2 11 30 44 13
105. Homework assignments 2 3 14 . 33 48
- (diagnosis and instructional 4 0 13 38 - 46
- feedback purposes) ) '
106. Teacher checklists or direct 32 13 23 32 1
observations (grading 20 11 29 32 8
____purposes) . .. RS R RS L
107. Teacher checklists or direct 29 7 23 28 13
observations (diagnosis and 15 10 20 36 19
- instructional feedback S SCREE
purposes) | ; .
108. Porttolios of students’ work 34 14 19 10 | 3.
. {grading purposes) 59 15 13 10 -3
109. Portfolios of students” work | 57 11 19 9 5
.. (diagnosis and instructional 57 15 14 12 -1
_ feedback purposes) ' .
110. Student journals (grading 79 7 i1 2 1
. ____.purposes). . 70 12 10 i 2
'111. Student journals (diagnosis 79 7 9 3 2
' -and instructional feedback 70 11 10 10 0
' - purposes) . .. - s .
112., Products of cooperative 20 16 41 22 L 1
... group work (grading 10 17 44 29 1
___purposés) ... - ‘
113. Products of cooperative 16 15 36 26 7
... group:work (diagnosis and. 10 10 39 34 1. 8
" instructional feedback ' ' o o
- purposes) - g '; B
114. Individual projects (grading 39 8 35 14 4.
. __purposes) S 23 11 33 - 26 1
115, Individual projects 50 13- 22 12 1.3
.., . (diagnosis and instructional | 32 22 29 M1 3
. feedback purposes) o v

‘Note:. Thlstablc surnmarizes responses from 196 secondary (9 - 12) séhdbl tcagc':hers'Who
‘could be classified as Changed or Unchanged. Upper entries indicate the percent of

-Unchanged teachers (n = 91), and lower entries indicate the

(n =105) selecting each response. Actual n's vary.

percent of Changed teachers .
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MElementary Teachers:  Aims of Assessment (Total; Frequencies)

Item # and Description: (A) : (B) - A{C) D) 1 (B
IR . | Notat{ Toasmall Toa | Toalarge

all -extent moderate- extent: ==

| (minor | extent | (major focus)

L focus) .
116. Understanding of the - 1 2 18 70 11
concepts that you teach D
117. Ability to perform I 1 2 23 . 65
mathematical procedures ' | : ' n
118. Understanding of how/why | 2 9 36 .. 45
the procedures work
119. Problem-solving processes 2 9 36 45
120. Reasoning skills.: _ 2 ~ 14 40 . 37
121. Animdes or dispositions 2 25 31 17
(likes; distikes, beliefs) ' 3y

Lh
RA~Hool ool WO

Note: This table ummanze.s responses from all 1473 elementary (X - 5) school teachers who responded to
this survey. Cell entries represent the percent of teachers answering the item:who selected each response -
choice: Actualn's vary. R o

. 25b: : Elementary Teeichers:'] Aims of As_sessmént (Unchanged vs,
. Changed) - s -

Ttem # and Description: A) (B) (C) M. | ® |
L OE TR Notat | To a small Toa | Toalarge | - |
all extent moderate extent.. [ ---
(minor extent | (major focus) |- -

focus) ' :

116, Understanding of tho
. concepts that'you teach
:117. Ability to'perform

. mathematical procedures

T8 e |10 |
19 68 .12k
21 66 9

118, Understanding of how/why YA . S R o |
| the'procedures work 30 51 - 9°
33 T 77

QO \OI O \DJ = LI O b

- 119. Problemi-solving processes ;
L 30 o 520

15 41 e 36 00

11 35 43

26 29 ‘ 17

22 37 KR L R

ot
=

120, Reasoning skilis

121. Anifﬁdes_; :c:ﬁ‘__sposizions
i i(likes, dislikes, beliefs)

B3 B 0o rof © vof = 1| © f i
wrlson

Nofe: :This tablesummanzes responses from 1458 eiéﬁlentary (K - 5).school teachérs who couldbe, ..
‘classified as Changed or Unchanged. Upper entries indicate the percent of Unchanged teachers (n = 1142), ..
+and lower entries-indicate. the percent of Changed teachers (r = 316) selecting each response. Actual n's

‘vary. : L

: : | s
I

i Bl . o

v s i

L &

i

i o

"y
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. i
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Table 26a:  Middle School Teachers:

Aims of Assessmen;f ('r_otal
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Frequencies)
Itemn # and Description: (A) (B) (C) (D) (E)
L Notat | Toasmall Toa To alarge
all extent moderate extent -—-
(minor | extent | (major focus)
: focus) L
116, Understanding of the 0 1 22 67 11
concepts that you teach : :
117. Ability to perform 0 1 28 60 10
mathematical procedures
118. Understanding of how/why 1 9 36 46 9
the procedures work : o L
119, Problem-solving processes 0 6 40 44 10
120. Reasoning: skills 1 12 39 41 7
121. Attitudes or dispositions 23 29 27 18 2
(likes, dislikes; beliefs) - L ‘

Note: This table summarizes responses from all 221 middle (6 - 8) school teachers who, responded to this

survey. Cell entries represent the percent of teachers answering the item who selected each response choice.

Actual n's vary,
Table 26h: Middle Schoo! Teachers: Aims of Assessment (Unchanged vs.
Changed) . . L :
Item # and Description: (A) (B) [(®)) (D) B
AR Notat | Toasmall Toa ~Toalarge
all extent moderate extent -
(minor extent | (major focus) |
SRR T D focus) 5 o f |
' 116, Understanding of the 0 1 21 67, . 10, ]
|15 concepts that you teach 0 0 22 .66 11 . F
‘117, Ability ‘to perform 0 2 27 6l p 10
' mathematical procedures 0 1 28 60 10
118. Understanding of how/why 0 12 36 44 N |
the procedures work 1 7 35 47 10
119.. Problem-solving processes |: 0 7 46 C39 g
SR T 0 4 35 49 - C 12
120. Reasoning skills. 2 13 43 35 - 6.
R 0 10 35 47 9
121. Agitudes or dispositions 25 32 28 14 2
- (likes, dislikes, beliefs) 22 28 27 22 3

Note:: This table summarizes responses from 221 middle school (6 - 8) teachers who could be classified as. |
Charniged or Unchanged. Upper entries indicate the percent of Unchanged teachers (n = 104), and lower
‘enu_ies indicate' the pertent of Changed teachers (n = 117) selecting each response. Actual n's vary.
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Table 27a: Se_co_ndary- Teachers: ' Aims of: Assessment (Tdtal;__Frequencies)

[

Item # and'Descﬁpt'ibn:

I

(A)
Not at

al |

(B)
To a small
extent
~ (minor
focus)

(e
Toa
moderate
extent

- Toalarge
extent
(major focus)

E)

116. Uﬁdersfanding of the
concepts that you teach

5|

3

2%

117. Ability. to perform

‘mathematical procedures

28

2R

118. -Understanding of how/why

:the pro¢edures work

0
2

41

119. Problem-solving processés "

—

38

48

.120. Reasoning skills

i

39

42

121. Auitudes or dispositions

-(likes, dislikes, beliefs)

26

28

13,

_ =] ol ] =3 pe)

Note: This table sﬁﬁmaﬁzes responses from all 198 secon

dary (9 - 12) school teachers who responded to

this survey. Cell entries represent the percent of teachérs answering the i;em-_ivhd:sglag;ed each response. -

choice.” Actual n's vary.” = °
Co e ‘.4{_';“!-‘.."; ;

i

: Ia.b.lLZlb | Secondary‘.zTéacheiﬁs

" Changed)

: Aims. of fAssessmeiht (anﬁanged A

Item # and Des_cription::
' Bl T e

wg e

K
Not at
ol

To a small
extent
(minor
fogus)

0
- Toa

moderate
extent

)
Toalarge
extent

(major focus) |

—®

116, Understanding of the
©“concepts that you teach

26
23

1
64

i §

‘-ll"i. Ability to perform
- -mathematical procedures

35

0 S I

3 :57 L

i
N

118. Understanding of how/why
- theé procedures work

50
34

37
52

119. Problem-solving processes

42
35

120: Reasoning skills
Ly

w —
| Gl = o S

39
39

37 T
46

121. Autitudes or dispositions

o - o(likes,dislikes, beliefs)

29

22

34

L SR IF

v of\o il o]

Note:: Thjs table summarizes responses from 196 secondary (9 - 12) school“teqc_::hefs;fw'ho‘ could be classified

as Changed or Unchanged. Upper entries indicate the percent of Unchanged (éachers (n'='91), and lower
entries indicate the percent of Changed teachers (n = 105) selecting each response. Actual n's vary.
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Table 28a: Elementary Teachers: Technology in Assessment (Total

Frequencies) 4 _
Ttem # and Description: (A) (B) © | o (E)
o Notatall | Rarely | Occasion- | Frequently ---
‘ L ally
122. Manipulative materials 12 16 29 40 3
123. Calculators. . 60 17 17 6 1
124. Computers - 47 15 21 16" 2

Note: This table s.um‘marizes responses from all 1473 eIeméntary (K - 5) school teachers
who responded to this survey. Cell entries represent the percent of teachers answering the
item who selected each response choice. Actual n's vary. ‘

Table 28b: Elementary Teachers: Technology in Assessment (Unchanged
‘ vs. Changed) '

ltemn # and Description: (A) (B) (C) (D) - (E)

‘ ' Notatall | Rarely | Occasion- | Frequently ---
| 122. Manipulative materials 13 17 30 38 3
; 9 i1 27 48 5
123, Calculators 64 17 15 4 0
e 46 17 24 12 1
124, Computers -~ 48 15 20 16 2
S T R S 43 15 23 14 . 4.

Note: This table summarizes responses from 1458 elementary (K - 5) school teachers who
could be classified as Changed or Unchanged. Upper entries indicate the percent of -~
Unchanged teachers (n = 1142), and lower entries indicate the percent of Changed teachers
(n = 316) selecting each response. Actual n's vary. o
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[ablé 29a:  Middle School Teachers: Technology in Assessment (Total

Frequencies) .
Tiem # and Description: Ay ®) OO ©
- Notatall { Rarely | Occasion- | Frequently -

o R "~ ally ;
122. Manipulative materials 26 27 38 8 1
123. Calcilators S i4 .20 - 34 29 4
124, Computers- - _ 50 22 1¥ 10 0

Note: This table summarizes responses from all 221 middle (6 - 8) school teachers who
responded to this survey. Cell entries represent the percent of teachers answering the item
who selected each response choice. Actual n's vary.

IM Middle School Teachers: Techhology in . Assessment
{Unchanged’ vs. Changed) o 1

Trern # and Description: & 1 ® ©) i) ®
Caweio e [ 'Notatall | Rarely Qccasion- | Frequently | - | -:
122, Manipulative materials 34 281 28 I 8. 2
Lo P e 18 | 27 | 46 | 8. 1
123, Calculators ‘ 20 30 29 IR 3
- e e 12 39 | 36 1 4
124, Computers. .+ 186 | 13 | 22 | 7. | 0
S e N 45 [ 28 | 15 | 13 0_

Note: " This table summarizes responses from 221 middle school (6 - 8) teachers who could
be classified as'Changed or Unchanged. Upper entries indicate the percent of Unchanged
teachers'(n = 104), and lower entries indicate the percent of Changed teachers (n = 117)
selecting each response. Actual n's vary. :
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Table 30a: - Secondary Teachers: Technology in Assessment (Total

Frequencies)
Item # and Description: ~ (A) (B) ©) D) (E)
Notatall | Rarely | Occasion-| Frequently .
ally :
122, Manipulative materials 37 33 21 8 1
123. Calculators 6 ] 15 71 3
124. Computers ‘ 57 19 14 10 1

Note: This table summarizes responses from all 198 secondary (9 - 12) school teachers
who responded to this survey. Cell entries represent the percent of teachers answering the
item who selected each response choice. Actual #'s vary.

Table 30b: Secondary Teachers: Technology in Assessment (Unchanged
vs. Changed) .

Item # and Description: (A) (B) (© D). (E)
Notatall | Rarely | Occasion- | Frequently ---
122, Manipulative materials 46 37 1 | 7 0
30 30 30 ) 9 1
123, Calculators 8 9 15 67 o1
S e 5 2 15 | 74 -~ 5
124. Computers 63 20 12 6. | 0
T 52 18 16 15 1

Note: This table summarizes responses from 196 secondary (9 - 12) school teachers who
could be classified as Changed or Unchanged. Upper entries indicate the percent of - -
Unchanged teachers (n = 91), and lower entries indicate the percent of Changed teachers (n
= 105) selecting each response. Actual n's vary., 5
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Frequencies)

Elementary Teachers:

- Aids to Implementation (Total

Item # and Description:

Ay

Available
and
helpful

®B) -

Available,
but not
helpful

©
. In
process;

not sure if
helpful

D)
Not
avaﬂable,
would be
helpful

E)
Not
available;
would not
be helpful

125.
. who take responsibility for planning

Awarding of grant money to teachers

and/or tesung curriculum reforms

43

16

34

4

126.

Offering in-service workshops
designed to increase teachers'
awareness of and i 1nco:porat10n of the
Standards

47

18

27

127,

Notifying teachers of opportunities to
attend workshops not on school time
(e.g., weekend seminars related to the
Standards)

64

14

12

128,
.+i!iregional and state math conférences’

Encou:agm I'4 teachers to attend

- which emphasize the Standards

54

.23 .

129.

Offering specific training events for
"lead teachers" A

53

16

22

130,

School- or distn'ct-wide policy
statements articulating a vision of
curriculum reform

43

37

14

131,

School-wide plans for reform (specific

recommendanons lo be implemented j

by teachers) . - Y

34

38

21

132,

District-wide plans for reform
(specific recommendations to be
implemented by teachers)

32

44

17

33,

Revision of criteria for mathematics
textbook selection

38

35

7|

134,

Revision of criteria for mathematics
curriculum design

31

46

5

'135.
.. individual staff development plans,

* the Standards into their instructional

Requiring teachers to formulate

'documéntmg their efforts to
incorporaté approaches emphasized in

’pracuces

22

21

32

23

136

. Designating certain teachers as "lead

.. teachers,"” who will take initiative in

' educating themselves and their

! _colleagues regarding the Standards

137 Encduraglng teachers to make their
- ownidecisions regarding curriculum

39

26

23,

and' professxonal development

40

18

' TR,

Fostermg a collaborative climate
a:hong mathemahcs (and other)
teachem S

.45

30




Table 31a (continued):
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(A

)

'Note: This table summarizes res
'who responded to this surve
1it‘em_,wh(;pf_‘Sf;lf:ctf:_d eachre

y. Cell entries represent the
sponse choice. Actual n's vary.

Item # and Description: B) ©) - ®)
s Available | Available, In Not Not
-and but not | process; | available; | available;
helpful helpful | notsureif]| would be | would not
. ' helpful | helpful | be helpful
139. Administrators observe mathematics 56 12 200 |8 4
_classes in progress E
140. School maintains a library of
instructional materials related to the 50 4 15 28 3
Standards. )
141. Teachers in my school take an active | : :
. - interest in one another's classrooms, 61 1 9 26 3
. and provide mutual suggestions and ‘ ;
© | support for efforts at curriculum
change
142. Teachers vse a portion of the time at ' a
mathematics departmental meetings 43 3 8 40 6
to engage in math activities and to o
... discuss the usefulness of these
_activities as classroom exercises
143. Unofficially recognized "school . - .
‘leader" acts as a catalyst for new 44 4 16 29 7.
instructional practices N SME
144, Teachers in a district form a - Y (TR NEIREI |
‘ mathematics "support group” to 18 2 11 59 |10 :
.. exchange ideas and experiences with S :
teachers from other schools '
145. Teachers observe one another's 24 1 6 59 10
mathematics classes ’ '
146. Mathematics teachers from different _ o
-+ program levels (K-4, 5-8, 9-12) meet 15 2 7T F 65 11
periodically to discuss and coordinate ' o
efforts at implementing the Standards n
' 147. Parents observe mathematics classes 14 4 9 33 40
in progress

ponses from all 1473 elementary (K - 5) school teachers
percent of teachers answering the
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~ Table 31b: Elementary Teachers: Aids to Implementation - (Unchanged vs.
o Changed) .
Item # and ‘Descnpuon: {A) B) © §3)] (E)
: s -| Available [ Available, In Not Not
~ad | butnot | process; | available; | availabie:
helpful helpful | not sure if | would be | would not
Lo ‘ L ' helpful - helpful be helpful
125. Awarding of grant money to teachers 39 4 16 ! 38 4
" who take responsibility for planning | 55 3 16 |+ 24 2
and/or testing curriculum reforms o o

126. Offering in-service workshops 43 4 21 30 4
- designed to increase teachers’ 60 5 13 21 1
;awareness of and i mcorporauon of the ‘

. /Standards’ . ‘

127. Notifying teachers of opportumues o ‘

- attend workshops not on school time 61 7 15 13 3
{e.g., weekend seminars related to the 73 6 11 i 3
Standards) ; ' S

128. Encouraging teachers to attend. 48 6 15 26 | 5

+ - regional and state math conferences * | * 67 | 4 S § GEORY PR (- TR FEE
which emphiasize the Standards N :

129. Offering specific training evenisfor | 46 6 | 18 | 27 4

L "lead teachers" L 70 6 C 1L 121 2

130.'School- or district-wide policy 38 4 1 41 1400 3

statements articulating a vision of ‘53 4 | 29 130

.. curriculum reform . - RN (RISRBININ (R es
_ 31, School-wide plans for reform (specific| 31 2 40 23 |5
recommendanons to be implemented 43 3 35 19 0

. . byteacters) . S P

| 132, District-wide plans for reform 29 4 44 19 3

i (Spe(:lfic recommendations to be 39 4 43 14 0

! _implemented by teachers) '

E 133 ‘Revision of criteria for mathematics 33 4 48 1312
L 1extbook seléction 51 2 37 10 1 -
3= Revxsmn of criteria for mathematics 27 3 48 19 3

; curriculum design 41 2 41 16 2

:135. Requiring teachers to formulate R R

+ .+ individiial staff development plans, 17 2 21 ko33 27

' docufmenting their efforts to 33 3 20 | 31 14

+ - incorpgorate approaches emphasized in D T =

s ‘the Standards into their instructional DI

; " practices . RELENE. b ;

136 Desxgnatmg Certain teachers as "load O T

" -+ ¥ teachers,” who will take initiative in 33 6 29 |26 1T

f educatmg themselves and their 53 6 220 | 7 3

colleaggesmggrmngme Standards e SETEME T .

137 Encouraging teachers'to make their 37 4 18 33 8
own degisions regarding curriculum 48 4 18 | 23 5
and profess:onal development . S -

138 Fostering a'collaborative climate 43 3 21 beo29, A o5

among:;mathematics (and 'other) 51 2. 19 | 24 4;




Table 31b é(c_':pntiﬁued): o
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(A)

)

Item # and Description: ®) © E)
: S Available { Available, In Not Not
and but not process; | available; | available;
helpful helpful | not sure if | would be | would not
5 L - helpfal heipful { be helpful
139. Administrators observe mathematics 54 12 20 -9 5
classesiin progress 60 11 18 . 8 2
140, School maintains a library of 46 4 17 30 3
instructional materials related to the 59 3 12 24 2
Standards : ‘
141. Teachers in my school take an active _
-nterest in ong another's classrooms, 60 1 8 28 4
“and provide mutual suggestionsand | g4 0 12 21 3
- ‘i:support for efforts at curriculom ‘ s
“change;-
142, Teachers use a portion of the time at _ :
mathematics departmental meetings 40 3 6 44 7
to engage in math activities and to 49 3 13 i 31 4
. discuss the usefulness of these ;
activities as classroom exercises _ i
143. Unofficially recognized "school 39 5 17 31 9
leader” acts as a catalyst for new 58 4 13 23 2
“instructional practices . _ i R |
144. Teachers in a district form a - S R N )
mathematics "support group” to 14 2 11 62 | 120
exchange ideas and experiences with 27 2 12 54 5 i
teachers from other schools ' i f
145, Teachers observe one another's 23 1 6 60 10
mathematics classes 27 1 6 58 )
146. Mathematics wachers from different _ . L
- program levels (K4, 5-8, 9-12) meet 11 2 7 66 14
. peniodically to discuss and coordinate 25 2 g 61 4
- ‘efforts at implementing the Standards :
.147, Parents:observe mathematics classes 12 . 4 8 32 44
In progress 18 3 12 37 1 30

Note: ‘This table summarizes responses from 1458 elementary (K - 5) school teachers
‘who could be classified as Changed or Unchanged. Upper entries indicate the pércent of

Unchanged teachers (n = 1 142), and lower entries indicate the
teachers (n = 316) selecting each response. Actual n's vary.

percent of Chan

ged
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[able 323:‘;)::;.‘ Middle School Teachers:

Frequencies)

Aids to Implementation tTotai

Item # and Description:

(A
Available
and
helpful

®)
Available,

but not
'hclpful

R
I

process;
not sureif

T
available;

i would be

B
Not

available;
would not
be helpful

125.

Awarding of graht money to teachers
who take responsibility for planning
and/or testing curriculum reforms

51

‘helpful .

13

helpful

30

2.

126.

Offering in-service workshops -
designed to increase teachers'
awareness of and m(:orporanon of the

. Standards.

55

11:

27

127.

Notifying: teachers of oppoﬂumtles to
attend workshops not on school time
(€.g.; wtekend seminars reldted to the
Standards) -

73

10

10"

128.

Encouraging teachers to attend
regional and $tate math conferences
which emphasize the Standards

60

24,

129,

Offering specific’ training events for
"lead teachers" ‘

35

16

47,

130.

School~ or drsmct—wxde pohcy
staternems amcula{mg a vision of
curriculum reform .

47

10

31

12

131

Schoolzwide plans for reform (spe(:lﬁc
recommendaﬂons to be 1mplemented
by teachers) :

40 -

34

22,

132.

District-wide plans fof reform
(specific recommendations to be
implemented by teachers)

36

40

16 |

13,

Revision of critéria for mathematics
textbook selection

58

34_ :

134,

Revision of criteria for mathematics
curriculum design

39

37

it}

135.

Requiring teachers to formulate
individual staff development plans,
documcntmg their efforts fo
incorporate approaches emphasized in
the Standards into their instructional
practices

21

16

38

23

136,

Dqsignating certain teachers as "lead
teachers,” who will take initiative in

: educatmg themselves and their

colléagues regarding the Standards

25

21

45

137.

Encouraging teachers to make their
own decisions regarding curriculum
and professional development

50

16

23"

138,

Fostering a collaborative climate
among mathematics (and other)
teachers

54

18

2T

(Téble-cqnt?inues.)‘
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Iiem # and Description:

(A)
Available
and
helpful

®
Available,

but not
helpful

©
In
process;

not sure if
heipful

D)
Not
available;
would be
helpful

E)
Not

available;
would not
be helpful

139

. Administrators observe mathematics

classes in progress

31

21

20

1

7

140. School maintains a library of

instructional materials related to the
Standards

58

11

27

3

141,

Teachers in my school take an active
interest in one another's classrooms,
and provide mutual suggestions and
support for efforts at curriculum
change

65

24

142,

Teachers use a portion of the time at
mathematics departmenial meetings
t0 engage in math activities and to
discuss the usefulness of these

~_activitiés as classroom exercises

49

41

143,

Unofficially recognized "school
leader" acts as a catalyst for new
instructional practices

39

1

41

144,

Teachers in a district form a
mathematics “support group” to

- - exchange ideas and experiences with

teachers from other schools

24

63

145

Teachers observe one another's
mathiematics classes

27

10

52 .-

12

146,
-+ - program levels (K4, 5-8, 9-12) meet

Mathematics teachers from different

periodically to discuss and coordinate

efforts at implementing the Standards

21

60

147

. Parents observe mathematics classes
N Progress

13

10

11

31

34

N_QLQ | ThJS tja‘ble summarizes res
responded.to this survey.
who selected each respon

Cell entries re
se choice. Actual n's vary.

ponses from ail 221 middle (6 - 8) school teachers who
present the percent of teachers answering the item
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Table 32h: Middle School Teachers:

vs. Changed)

Aids to Implementation (Unchanged

Item # and Description:

E

among mathemaucs (and olher)
teachers R

(A) ® | © )
Available | Available, In Not Not
and but not process; | available; | available;
helpful helpful | not sure if } would be | would not
‘ : helpful helpful. { be helpful

125. Awarding of grant money to teachers 53 2 14 28 4
who take responsibility for planning 49 4 13 32 1
and/or testing curriculum reforms - ;

126. Offering in-service workshops . 44 7 12 37 0
designed to increase teachers' 63 5 11 20 1
awareness of and incorporation of the '

Standards

127. Notifying teachers of opportunities to
attend workshops not on school time 65 13 10 11 1
(e.g., weekend semmars related to the 80 7 5 9 0
Standards) :

128. Encouraging teachers to attend 53 12 11 23 i

: ., Tegional and state math conferences. | . 65 6 3 24 L2
" which emphasize the Stanidards ‘ L c
129, Offering specific trammg events for 30 6 17 44 4

. "Iead teachers" 39 - 2 - 15 40 4

130. School- 'or district-wide policy 31 20 35 14 7 0
statements articulating a vision of 56 5 29 11 0.
curriculum reform _ , L o e

131. School-wide plans for reform {(specific 27 10 33 31 0o -
recommendanons tobe xmplemented 48 1 35 16 0

L bytcachers} ‘ ‘ , . ‘ .

132. District-wide pians for reform 22 16 47 16 0
(speclfic recommendations to be 43 5 37 16 0
implemerited by teachers)

133. Revision of criteria for mathematics 52 5 39 5 0
textbook selection . - 62 4 31 3 1

134, Revision of criteria fof mathematics 26 9 40 26 0
curricnlum design 46 4 35 14 I

- 135. Requiring teachers to formulate - :
- ... individual staff development plans, 9 4 21 32 | 34

S documenung their efforts to 28 3 14 40 16

' -intorporate approaches emphasized in v

- .the Standards mto then' instructionat I no
| .“Dl"aCtICGS A s
- 136. Desxgnaung certain teachers as "lead FIL
= teachers,” who will take initiative in 22 4 20 44 10
5 educaung themselves and their 26 1 21 45 . e
. colleagues regarding the Standards _ R »
1137. Encobraging teachers to make their 41 7 20 29 4
!" 57 o R - 20 - B
. ahdprofessional development N
1138, Fostering a collaborative climate 49 6 18 21 6
57 4 19 21 0

(Table_conunues )
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)

Unchan

@

ged teachers:(n = 104), and lower entries i
= 117) selecting each response. - Actual #'s vary.

Item # and Description; (A) B) © E)
’ : Available | Available, In Not Not
and butnot | process; | available; | available:
helpful helpful { not sure if | would be | would not
L : helpful helpful | be helpful
139. Administrators observe mathematics 44 26 21 1 9
classes in progress. 57 17 20 1 3
140. School maintains.a library of 55 0 10 31 3
- instructional materials related to the 59 2 12 24 3
Standards - ‘
141. Teachers in my school take an active ‘
- interest in- one another's classrooms, 63 0 8 24 5
and provide mutual suggestions and 66 0 9 23 2
support for efforts at curriculum : o
change L .
142. Teachers use a portion of the time at
mathematics departmental meetings 47 1 4 45 4
to engage in math activities and to 50 3 6 38 3

. discuss the usefulness of these :

__activities as classroom exercises 1
.143. Unofficially recognized "school 32 3 12 47 T
; leader” acts as a catalyst for new 44 2 11 37 | 7

instructional practices : e ’
144, Teachers in a district form a S '
mathematics "support group” to 25 0 6 64’ 3
exchange ideas and experiences with 24 Q. 6 63 7
teachers from other schools - . N _
+145. Teachers observe one another's 22 3 Y 51 -8
© mathematics classes 25 1 5 54 15
-146. Mathematics teachers from different
', ‘program levels (K-4, 5-8, 9-12) meet 19 3 9 65 5
periodically to discuss and coordinate 24 2 7 56 1
efforts at implementing the Standards ¥ n .
1147, Parents observe mathematics classes 9 8 11 -} 36 36

_ in progress 16 12 12 27 33
Note: This table summarizes responses from 221 middle (6 - 8) school teachers who
-could be classified as Changed or Unchanged. Upper entries indicate the percent of

dicate the percent of Changed teachers
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Tabl g 33a: Secondary Teachers:
Frequenmes)

Aids to Implefnentétion- (Tbtal-

Item # and Descnpnon

@)

Available
and .
heipful

®

Available,

but not

helpful

©
In
process;
not sure if

)
Not

available;
- would be
helpful 1

helnful

- (B
Not
available;
would not
be helpful

Awafding of grant money to teachers
who take responsibility for planning
and/or testing curriculum reforms

125.

45

11

10

34

1

126. Offering in-service workshops
desighed to increase teachers’
awareness of and mcoxporanon of the

Standards

40

14

30

127,

Notifyirig teachiers of opportunmes to
attend workshops not on scheol time |,
(e.g., weekend seminars related to the
Standards)

51

15

24

Encouraging teachers to attend
. .regional and state math conferences .
‘which emphasize the. Standards

128,

129.

Offering specific training events for
"lead teachers" L 1

26

13

31

130,

School- ¢ or disu'ict-wide policy
statements articulating a vision of
curriculum reform .

38

36 |

131 - School-wide plans for reform (specxﬁc .

recommeéndations to bé uanemente.d

by teachers)

29

38

132,

District-wide plans for reform -
(specific 1 fecommendations to be
implemented by teac hers)

25

42

-133.

Rewsxon of criteria for mathematics
textbook selection

43

36

5;134 Rcvns:on of criteria for mathematics

cumculum desion

31

3B

135,

Requiring teachers to formulate
individual staff development plans,
documentmg their efforts to
' -incorporate approaches emphasized in
o the: Standards into their instructional
practxces

18

12 '}

5 28

1‘3"6 Désignating certain teachers as "lead
5 teachers;" who will take initiative in
educatu;g themselves and their

colleagues regardmg the Standards

15

i |

| 137 Encouraging teachers to make their

own decisions regarding curriculum
and professional development

33

138‘ Fostenng a.collaborative climate
' among maihemancs (and other)

33

T

a0
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(D)

Iiem # and Description: o (A) 42)) © (E)
. G Available | Available, || In Not Not
and ) butnot | process; | available; | available;
~helpful | helpful |notsureif{ wouldbe | would not
: : . helpful helpful | be helpful
139. Administrators observe mathematics 46 33 14 4 3
classes in progress ' . '
140. School maintains a library of 48 3 11 35 3
instructional materials related to the ‘
Standards :
141, Teachers in my school take an active
©. + interestin ome another's classfooms, 73 i 5 18 2
and provide mutual suggestions and : ' :
support for efforts at curriculum
change
142, Teachers use a portion of the time at
mathematics departmental meetings 40 4 6 48 3
i0 engage in math activities and to
.- discuss the usefulriess of these
____Aactivities as clagsroom exercises
143, Unofficially.recognized "school T C
leader” acts as a catalyst for new 34 0 11 46 %
instructional practices D L
144, Teachers in a district form a ) 5
: mathematics "support group" to 20 2 4 68 6
exchange ideas and experiences with o o
: teachers from other schools _ 1
1145, Teachdrs observe one another's 43 2 7 45 -3
. __mathematics classes . '
:146. Mathematics teachers from different ' ,
- program levels (K-4, 5-8, 9-12) meet 17 5 10 . 63 -5
. ' periodically to discuss and coordinate }
____efforts'at implementing the Standards - ‘
'147. Patents observe mathematics classes 4 4 6 44 43
_ | inprogress’-
Note:  This table summarizes responses from all 198 secondary (9 - 12) school teachers

“who responded to this survey.
item who selected each respon

Cell entries represent the percent of teachers answering the

se choice. Actual n's vary.
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i
E
i
!

Iab.lLl;ﬂz | %@condary Teachers:

Aids to Implementation (Unchanged vs.

anged)
Item # and Descnption (A) ®) ©) (D) @)
Available } Available, In Not Not
i © ad butnot | process; | aviilable; [ available;
TR o helpfut helpful | notsure if | would be | would not
el - - helpful | thelpful. | be helpful

125, Awardmg of grant money t0 teachers 37 9 6 48 0
who take responsibility for planning 51 12 13 22 2
and/or testing curriculum reforms .

126. Offering in-selvice workshops 22 22 17 -36 3
designed to iricrease teachers' 55 7 14 25 0
awareness of and mcozporauon of the

.. Standards

127. Notifying teachers of opportumues to oo
-attend worksi"lops not on school time 41 18 10 31 1
(e.g., weekend seminars related to the 60 12 8 17 2
Standards) |

128. Encouraging téachers to attend 39 11 13 36 1

. jregional and state math conferences | 61 8 .. 5 260 04 .1

" 'which emphabize the Standards ' , o

129. Offering spechxc lrammg evenis for 15 5 12 62 7

o "lead tcache:s 37 6 14 41 2
- : , _

130. School- or dxsmct-w1de policy 32 12 35 21 -0
'statements arficulating a vision of .42 5 37 15 . 0
-curriculum reform ~ . ‘ L L

131,"School-wide plans for reform (speaﬁe 26 10 29 .34 2

' recommendauons t0 be nnpiemented 32 8 44 17 0
by teachers) o "

132. District-wide’ pIans for reform 20 3 35 35 -2
(specific recommendations to be 30 7 49 13 I
implemented by teachers) |

133, Revision of criteria for mathematics 40 10 36 14 1

U exibook selecuon E 45 8 36 11 0

134. Revision of criteria for mathemancs 29 9 35 24 3
cumculum design’ L g 32 6 42 19 1

135.. Requiring feachers to fonnulate ' R

-, individual staff developmient plans, 11 4 13 40 32

‘ -'documenung théir effortsto, 23 7 11 35 24
. incgrporate’ approaches emphasmcd in BT
the, Standards mto then' mstrucnonal S

Ty ':’—DI‘ECUCGS i : R

136.. De31gnat1ng certam teachers as "lead S

AR o will take initiative in 12 4 9 61 | 14

g‘ iemselves.and thiir 18 4 13 56+ 10 -
. collea; ‘esregardmgtheStandards : L AUREEIEE MR
Encburagmg téachers to make their 25 8 18 43 5
own decisions regarding curricutum - 40 6 23 29 3.

. .and professmnal development . . b

138. Fostering'd collaborative climate 36 1 19 42 1 I
among mathemmal 'cs,(and other) 31 4 27 :

. teachiers il
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Item # and Description; - - {A) ® | (© (D) (E}
: | Available | Available, In Not Not
i I and butnot | process; | available; | available;
N helpful helpful | not sure if | would be | would not
T , helpful helpful | be helpful
139, Administrator§ observe mathematics 47 34 15 1 3
classes in progress 46 32 13 5 3
140, School maintains a library of 40 5 11 39 S
instructional materials related to the 53 1 12 32 1
Standards '
141. Teachers in my school take an active . ,
‘interest in one another's classrooms, 69 1 6 20 4
and provide mutnal suggestions and 77 1 4 17 0
‘support for efforts at curriculum
change :
142. Teachers use a portion of the dme at
mathematics departmental meetings 37 4 3 55 1
.to engage in math activities and to 43 3 9 42 4
- discuss the.usefulness of these
activities as classroom exercises .
143, Unofficially recognized "school 30 0 9 47 14
' leader" acts as a catalyst for new 38 0 12 45 5
instructional practices L Lo
'144. Teachers in a district form a b :
mathematics "support group” to 14 3 2. 71 11
exchange ideas and experiences with 26 1 5 65 3
teachers from other schools :
145. Teachers observe one another's 44 3 8 44 3
: mathematics classes 42 1 7 47 3
:146. Mathematics teachers from different
- 'program levels (K-4, 5-8, 9-12) meet 16 6 9 63 7.
periodically to discuss and coordinate 18 4 11 63 3.
efforts at implementing the Standards ) : 5
.147. Parents observe mathematics classes 3 4 5 39 49
in progress ' 5 4 6 48 37

‘Note: Thlstablc éﬁmxharizés'rcsponses from 196 secondary (9 - 12) school teachers who
could be classified as Changed or Unchan ged. Upper entries indicate the percent of
Unchanged teachers (n' = 91), and lower entries indicate the_percent of Changed ;eachcrs ‘

'(n = 105) selecting each response. - Actual n's vary.
NG ‘
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I'able: 34a: 'Eleméntary ‘Teachers: Obstacles torlmplementatio;h (Total
. - Frequencies) ‘

Item # and Description! - (A) B | O (D) (E)
e ' : Primary | Major |' Minor | Notan | Not
L S obstacle | obstacle | obstacle | obstacle | sure
148. Parent attitudes about _ . r
- mathiematics education (e.g., 3 9 27 | 45 17
resistance to new teaching '
s;tyles)_:‘ B
149. Administration attitudes (e.g., _
resistance to new classroom 1 4 -9 77 9

practicés.- ! :
150." Lack of enthusiasm on the part : B
- of other mathematics teachers 2 9 20 47 22
in your school for the types of ' o :
changes depicted by the

Standatds , ‘
151. Student attitudes about -~ 2, ST 24 ) 62 S5
152. Low level of student ability _ 5 14 32 - 45 4
153. Pressure'to have students | 15 | 33 23 F 237 6

succeed on "standardized" tests A L o .
154. Your own lack of knowledge 12 o 19 32 1 27 F 10
... ofthe changes advocated in the B B R AR A B
__ Standards - Ly
'155. Your own Iack of training in R
| methods for incorporating 13 22 31 ) 27 | 7
- these changes into the I |
curriculum for your grade level

] ot subject area ‘ ' -
156. Lack of resources (computers, 16 21 29 |31 ] 3|
.« calculators, manipulatives, | | [N FP .
etc:): A ‘ PN R T T

o

5Not§: Thi"s;;\tablc summarizes responses from all 1473 elementary (K - 5) school teachers
'who responded to this survey. Cell entries represent the percent of teachers answering the
itemn who selected each response choice. Actual n's vary. S
| H B tie
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Table 34b: Elementary Teachers: Obstacles to Implementation
o (Unchangpd vs. Changed) L

Item # and Description: (A) (B) (C) (D) (E)
‘ : ? Primary | Major | Minor | Notan | Not
obstacle | obstacle | obstacle | obstacl | sure
_ : e
148. Parent attitudes about . -2 8 25 | - 46 18
mathematics education (e.g., 4 11 33 |41 12
resistance to new teaching _
. Styles): T : 1
149. Administration attitudes (€.g., 1 4 -9 76 10
resistance to new classroom 2 5 9 | 81 14
_ practices . » i o - ' S
150. Lack of enthusiasm on the part : B .
of other mathematics teachers in 2 8 18 46 25
your school for the types of 2 12 27 49 10
changes depicted by the - ‘
Standards . R B
151. Student attitudes about 2 7 C 24 61 6
‘mathematics 3 6 24 -] 66 2
152: Low level of student ability 6 15 33 141 ]38
2 10 | 30 - 57 2.
153. Pressure to have students 15 33 23 122 {7
succeed on "standardized" tests 14 34 24 |24 4
154, Your own Iack of knowledge of 15 23 31 | 20 12
* the changes advocated in the 3 6 c 34 -5 5
; Standards : ' ' '
155. Your own Iack of training in L
-~ ‘methods for incorporating these 14 25 2300726 8
changes into the curriculum for 7 13 36 | 41 3
your grade level or subject area o o
156, - Lack of resources (computers, 17 21 28 F 32 .| 3.
-+ calculators, manipulatives, etc.) 15 22 .32 30 1

'Nggc: This table summarizes responses from 1458 elcmentafy X - 5) school teachers
‘who could be classified as Changed or Unchanged. Upper entries indicate the percent of
Unchanged teachers (n = 1142), and lower entries indicate the percent of _Chmged .

teachers (ri = 316) selecting each response. Actual n's vary, !
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Ia_bj_e_.ﬁa ‘Middle School Teachers:

. Frequencies)

¢

Obstacles to Implemeh.t:zition (Total

Item # and Descriptidn:

_ ( N
Primary
obstacle

(B)
Major
obstacle

©
Minor
obstacle

(D)
Not an
obstacle

(E)
Not
sure

148.

Parent attitudes about -
mathematics education (e.g.,
resistance to new teaching

styles)

2

10

27

47

10

149,

Administration attitudes (e.g.,
resistance to new classroom -

practices '

13 .

150,

Lack of enthusiasm on the part
of other mathematics teachers
in your school for the types of
changes depicted by the
Standards =

10

33

151,

Student att‘itud.es_'about _
' mathematics L

229

34 :

28

137,

Low level of student ability

18

28

32

T

.

Pressure to have students

~ succeed on "standardized" tests |

26

17

154, ‘
.~ of the changes advocated in the |

133,

Your own lack of knowledge

Standards.

T

R

. these changes into the, |

Your own Tack of training n
methods for incorporating

cutriculum for your grade level
_of subjectarea’ - L

18

36

38

156.
- " calcilators, manipulatives,

Lack of resources {computers,

etc.)

10

27

36

T

‘responded to this survey. Cell entries rep
-who sclected

Note: Thistable summarizes responses from all 221 middle (6 - 8) school teachers who ‘
resent the percent of teachers answeringthe item
cach response choice. Actual n's vary. S




Table 35b: Middle School Teachers:

(Unchanged vs. Changed)

Obstacles to Implementation

177

‘could be classified as Chan
Unchang‘cd teachers (n
(n= 117y selecting each response.

Item # and Description: (A) (B) (C) D) (E)
O Primary | Major Minor. | Notan | Not
obstacle | obstacle | obstacle |obstacl | sure
: ‘ e
148, Parent attitudes about 1 10 24 53 13
mathematics education (e.g., 4 10 35 + 43 8
resistance to new teaching ' .
styles) . : : 1 -
149, Administration attitudes (e.g., 1 5 9 | 80 5
resistance to new classroom practices 0 2 18 78 3
150. Lack of enthusiasm on the part
|:.  -of other mathematics teachers in 4 6 33 48 9
your school'for the types of 3 13 34 46 6
changes depicted by the
Standards . :
151, Student attitudes about 7 31 33 27 2
' ‘matheématics 9 27 34 29 2
152. Low level of student ability 21 33 26 19 1
TR I 16 23 37 4 231~
153. Pressure to'have students 29 43 19 | 8 1
_ succeed on:"standardized" tests 24 40 15 .19 2
154. Your ewn Iack of knowledge of 4 21 38 32 4
~ thechanges advocated in the 1 2 25 72 0
: Standards ;. L
-155. Your own lack of training in =
: methods for incorporating these 8 27 40 | 23 3
.~ changes into the curriculum for 6 12 32 Ce 50 0 -
. your grade lével or subject area 2
156. Lack of resources (computers, i1 28 34 26 1~
t - __calculators, manipulatives, etc.) 10 26 37 28 0
- Note: This table summarizes responses from 221 middle (6 - 8) school teachers who

ged or Unchanged. Upper entries indicate the percent of
= 104), and lower entries indicate the
Actial n'svary, - ‘

percent of Changed teachers
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Table 36a:' 'Secondary Teachers:

Obstacles to Implementation (Total

- Frequencies) -
Item # and Description: (A) (B) (C) (D) - (E)
' ' . Primary { Major Minor | Notan | Not
o S obstacle | obstacle { obstacle | obstacle | sure
148, Parent attitudes about |
mathematics education (e.g., 2 15 33 39 12
resistance to new teaching -
styles) ..
149. Administration artimdes (e.g.,
resistance to new, classroom 1 6 16 73 4
practices i '
150. Lack of enthusiasm on the part
. of other mathematics teachers 4 16 32 43 4.
in your school for the types of : L -
changes dépicted by the
Standards L ‘ s
151, Student attitudes about 15 36 30 1 16 3
.. mathematics: . ol SR SRR SRR ST 1T
152. Low level of student ability 15 - 29 36 | 18 2
153, Pressure to have students - 3.1 37 27 220013
~i - succeed on "standardized” tests | o - B
154. Your own lack of knowledge - 4 12 29 ¢ 53" 2"
- ... of the changes advocated in the- |- o BT
' Standards ;
155. Your own Iack of training in ‘
methods for incorporating 11 24 29 34 2
. these changes into the o
- curriculum for your grade level
or subject area
156. Lack of resources (computers, 12 20 33 33 I

- calculators, manipulatives,
- tc.)

Note: This table surumarizes resp
' who responded to this survey
item who selected each response choice. Actual n's vary.
. ]!.

. Cell entries represent the

onses from all 198 secondary (9 - 12) school teachers
percent of teachers answering the |




Table 36b: .Secondary Teachers: Obstacles to Implementation

(Unchanged vs. Changed) 179

Item # and Description: (A) (B) . (OB D) (E)

Primary | Major Minor | Notan | Not
obstacle | obstacle | obstacle |obstacl | sure
: ¢ ‘

148. Parent attitudes about 1 12 30 44 14
mathematics education (e.g., ' 2 18 35 35 10
resistance to new teaching
styles) :

149. Administration attitudes (e.g., 1 6 15 72 6
resistance to new classroom 0 7 17 74 2
practices = . r ' '

| 150. Lack of enthusiasm on the part : S
- of other mathematics teachers in 5 15 30 | 44 7
your school for the types of 4 17 34 42 2
changes depicted by the
Standards - -
151. ‘Student attitudes about -+ 14 - 44 20~ 18 5
- mathematics 16 29 40 15 1
152. Low level of student ability 16 29 33 19 3
‘ 14 29 40 17 0
-153. Pressure to have students 17 31 26 22 h
succeed on "standardized" tests 9 42 28 19 2
154. Your own lack of knowledge of 9 19 38 32 2
the changes advocated in the 0 6 22 71 1.
Standards ‘
-155. Your own lack of training in
methods for incorporating these 17 26 33 21 3
changes into the curriculum for 6 22 26 46 0
! your grade level or subject area
'156. Lack of resources (computers, 15 23 34 28 o1
..~ __calculators, manipulatives, etc.) 10 19 32 38 1.

Note: This table summarizes responses from 196 secondary (9 - 12) school teachers who .
could be classified as Changed or Unchanged. Upper entries indicate the percent of :
Unchanged teachers (n = 91), and lower entries indicate the percent of Changed teachers
(n = 105) selecting each response. Actual n's vary. o ‘ '
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APPENDIX E: INTERVIEW GUIDE

I INTRODUCTION
A. PURPOSE OF THE GROUPS
B. GROUND RULES
C. INTRODUCE PARTICIPANTS:
1. Name, grade teach, district how long known about the

standards.

L. HOW DO YOU SEE THE IMPLEMENTATION OF THE STANDARDS
PROGRESSING IN YOUR SCHOOL OR DISTRICT? (MAKE SURE EVERYONE
CONTRIBUTES HERE)

1. What kinds of things are changing?

a. for example, are any curriculum areas more or less
emphasized now?

b. What about assessment?

a. For example, what about cooperative groups, calculators,
projects, discussions, manipulatives?

b. How much does the textbook influence what you do in your
room---what and how you teach

C. Has your approach to teaching reasoning and problem-
solving changed?

2. Do most teachers feel the way you do about the standards?

ili. WHAT HAS HELPED YOU MAKE CHANGES IN YOUR CLASSROOM?
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IV. IS THERE ANYTHING YOU WOQULD LIKE TO DO DIFFERENTLY BUT CAN’T?
(WHAT HAS GOTTEN IN THE WAY?)

1. For example, what about cooperative groups, calculators,
projects, discussions, manipulatives?

2. How much does the textbook influence what you do in your
room---what and how you teach?

3. What kinds of evaluation techniques do you use?
a. Follow up on any distinction between grades and
assessment.
b. Are calculators, manipulatives, etc. used?

V. SUMMARIZATION: HOW THE STANDARDS HAVE INFLUENCED YOUR
TEACHING

A, ASK FOR FEEDBACK ON ACCURACY, AND WHAT SHOULD BE
CHANGED

B. THANKS
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APPENDIX F: MATHEMATICS STUDY GROUP

HELEN EDENS

CHESTERFIELD COUNTY PUBLIC SCH
INSTRUCTIONAL DIVISION CENTER
2318 MCRAE ROAD

RICHMOND VA 23235

MS BEVERLY COOK
COLONIAL HEIGHTS CITY SCHOOLS
512 BOULEVARD
COLONIAL HEIGHTS VA 23834

MS VANDI HODGES

LEAD TEACHER SPECIALIST MATH
HANQVER COUNTY PUBLIC SCHOOLS
200 BERKLEY STREET

ASHLAND VA 23005

MR JAMES BAGBY

LEAD TEACHER SPECIALIST MATH
HANOVER COUNTY PUBLIC SCHOOLS
200 BERKLEY STREET

ASHLAND VA 23005

MS ROSA TAPSCOTT

ASS’'T DIRECTOR ELEM ED

HANOVER COUNTY PUBLIC SCHOOLS
200 BERKLEY STREET

ASHLAND VA 23005

STEVEN H LAPINSKI
HENRICO COUNTY SCHOOLS
P O BOX 23120

RICHMOND VA 23223

LINDA E HYSLOP

SUPERVISOR ELEMENTARY EDUCATION
HOPEWELL CITY SCHOOLS

103 N 11TH STREET

HOPEWELL VA 23860

DR LINDA H WEBER

DIRECTOR INSTRUCTION/PERSONNEL
POWHATAN COUNTY PUBLIC SCHOOLS
2320 SKAGGS ROAD

POWHATAN VA 23139

JACQUELINE JOYNER
INSTRUCTIONAL SPECIALIST MATH
RICHMOND CITY PUBLIC SCHOOLS
301 N 9TH STREET

RICHMOND VA 23219

VCuU: Kathieen Cauley
John Van de Walle
William Hoyt
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