CHAPTER 20 — PLANNING FOR CHANGE

Introduction

Implementing the Mathematics Standards of the New Jersey State Department of Education’s Core
Curriculum Content Standards will require consistent, long-term and widespread commitment to
systemic change on the part of districts and school communities.

Changing adistrict’s approach to staff development, staffing, curriculum, and assessment is necessary but
insufficient. Involving the representatives of various stakeholders in the community — parents, students,
staff, board members, business and industry — isvital, but also insufficient. Restructuring the decision
making practices of individual schools and across whole districtsis crucial, but not enough. Improving the
instructional practices of afew individual teachers, or even aschool’s entire instructional staff isonly a
beginning, not an end. Systemic change means changing every aspect of every school in every school system.
It is not simply doing a better job at what we have always done; it requires that we redefine the nature of the
system and ingtitute whatever practices are deemed necessary to carry out that change.

Thistask may seem daunting, but it can be done. Recognizing that the teaching and learning of mathematics
cannot be accomplished in avacuum, that mathematics must be connected to other disciplines and to other
aspects of the overall school systems holds the potential to make the present reform do what past efforts have
failed to do: germinate, take root, flower, and seed again. Before usis an important opportunity we need to
seize. Developing and then nurturing a new culturein all facets of the educational community and
encouraging continuous self-reflective growth and renewal for all stakeholdersisthe very nexus of change.

There are several assumptions that have guided the development of this chapter. They are:

» Changeisaprocess, not an event. It takestimeand ison-going.

» Changeisnot linear. Changein one area can affect change in another, often as a catalyst and/or
amodel.

e Changeisaccomplished by individuals who react at different rates and in different ways and
intensities to new and continuous challenges.

» Although the change process requires an initiator, leadership is provided by avariety of people
within an educational community. The process however, cannot be person-dependent or it is
bound for failure. There needsto be arespect for the existing organization and a plan to invite
the appropriate stakeholdersinto the process at the onset.

» A culture must be created that values continuous learning, problem solving, reflection, and
sharing of knowledge among staff, parents, and students.
A mode representing systemic change as occurring along a continuum was designed by Beverly Anderson
(1993). Thismodel was adapted and then condensed into the following four stages:
1. Awareness and exploration 3. Emergence of a new infrastructure

2. Transition 4. Predominance of the new system
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One way in which educators can become involved in systemic change is by employing Anderson’s model asa
framework to guide and develop an understanding of this complex process. In the four sections that follow,
each stageis described. Anecdotal information and resources pertaining to each stage as well as suggestions
for implementation are provided for each section. Although each of these stagesis presented separately, itis
important to keep in mind that change is arecursive process.

Following the discussion of the four stagesin the change process, two additional important areas related to
change are discussed. Thefirst, professional development, isa primary vehicle for addressing change
throughout al of the stages. In this section, the need for professional development is addressed, followed by
adiscussion of various formats appropriate for professional development activities and of the resources
needed to provide these activities. The second section discusses some of the organizational issues that should
be addressed by schools undergoing systemic change and provides examples of different types of school
organi zation.

Stage 1 — Awareness and Exploration

Stakeholders become aware that the current system is “out of sync” at the beginning of the change process.
Asaresult of the National Council of Teachers of Mathematics' Curriculum and Evaluation Standards for
School Mathematics, the National Education Goals for the Y ear 2000, economic concerns, workforce
requirements, and general public discussion, there is widespread recognition that current mathematics
curriculaand instruction are inadequate for the world of today and tomorrow. Thus thereis an opportunity to
promote change in the light of existing awareness by building consensus among the various stakeholders of
the vision of what mathematics curriculum and instruction should be and what changes are needed to achieve
that vision.

Creating a Vision

When any group contemplates organizational change, it is critical to have a collective understanding of what
their present circumstances look like (inventory), as well as what they would like them to look like (vision).
This comparative process helps name what their strengths, weaknesses, and needs are. The New Jersey
Mathematics Curriculum Framework provides pertinent information that supports this process. The
importance of reaching out to all persons comprising the school and district community cannot be minimized.
Teachers, support staff, administrators, students, parents, and other neighborhood members must be involved.
The diversity of experience represented by the whole group will make possible a broader vision, thus creating a
richer base from which to work. Thisinitiating process takes time and energy; it develops leadership
perspective. When carried out with care and attention, it will form acomprehensive, informed basis for
decision making and later evaluation. Theodore Sizer noted: “To pretend that serious restructuring can be
done without honest confrontationisacrud illusion” (1991, p. 34).

So how do we get input from stakeholders? Involving as many people as possible, in as many ways as
possible, isan important credo for those involved with change. The final section of this chapter describes the
roles of various stakehol ders (parents, teachers, supervisors, school board members, administrators) in
creating a climate for systemic change.
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I v SUGGESTIONS ||

v Schedule avariety of times when people can meet to share thoughts and feelings about what they
want for their school in the area of mathematics education. These “town meetings’ happen when cross
sections of population convene to discuss their aspirations for the best possible educational outcomes for
all students. A guest facilitator might help organize the discussion. Leaders of the meeting should listen
without responding and should encourage deeper thinking. Careful notes should be made, preferably on
chart paper so everyone can see what iswritten. Use the speaker’ s words rather than your personal
understanding or clarification of what you think the speaker said. Perhaps you will want to videotape and
then transcribe sections of the meeting. Share the collected information concerning the mestings.

v Invite adults and children to describe what their “dream” mathematics classroom would look like and
what their role within it would be. Perhaps some will chose to draw their vision. Mount these drawings
on school corridor walls creating a collage of visions. Invite additional sketchesfrom all stakeholdersin
the process (artists names are not required). Perhaps others might choose to represent their vision
through other media. Form is not important. Rather, the collected “vision” becomes afocal point that
turns us inward to be reflective and, in doing so, helps to extend our own vision.

v Attempt to involve parents through the Parent Teachers Association (PTA) or Organization (PTO).
Create multiple opportunities for these important stakeholders to provide input concerning the vision.
Brochures published by the New Jersey Mathematics Coalition or the Nationa Council of Teachers of
Mathematics' (NCTM) can be used to share what' s happening in mathematics with parents. At a back-
to-school night in one New Jersey school district, parents received a brochure designed by teachersto
explain their mathematics program and how parents could becomeinvolved. The following vignette
illustrates how involving parents might be effective.

Opening Doors: Parents and Teachers

A committee of middle school teachers prepared a presentation for parents which advocated the
use of calculatorsin the classroom. The committee wanted to share an aspect of their vision and
receive vital parental support concerning calculator use. The teachers used materials obtained at
an institute on the High School Proficiency Test (HSPT). Asagroup, they had already devel oped
a shared recognition about the power of the calculator as atool in support of mathematical
thinking. Many parents had never thought of calculators being appropriate for the support of
problem-solving strategies and everyday mathematics. Through the use of hands-on activities and
a subsequent debriefing session, a degper understanding and alively discussion between the
parents and the teachers about the use of calculators ensued. A groundswell of parental support
began and is still flourishing. On that night, a door was opened.

v Hep to build and extend knowledge by circulating journal and newspaper articles that address the
changes and are appropriate for non-educators. Outside sources do help to validate the perception that
the vision is appropriate.

v A volunteer ad hoc committee, with representation from all sectorsinvolved, should begin to draft a

For additional information about CBAM, contact the Association for Supervision and Curriculum Development (ASCD), Alexandria, VA
22314.
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vision. Thisdraft should be circulated, trandated into the languages spoken by the parents when
necessary, and reviewed by everyone. The committee should review all comments, make amendments
and/or other editorial adjustments, and circulate another draft. This process should continue until
everyone finds the document acceptable. A sense of ownership and personal involvement in the process
ensures commitment to the efforts necessary to bringing these dreamsto reality. Thedraft, a
representation of the learning community’ s vision, should be finalized and posted with the understanding
that it will be reviewed periodically and changed as necessary.

Making an Educational Inventory

The educational inventory should be conducted by as many people as possible. It should include not only the
relevant topic areas to be considered but also some sort of scale on which to rate the degree to which the
respondent feels the element is functioning. In creating an inventory it iscritical to ascertain strengths,
weaknesses, and needs. The results of the inventory should be communicated widely.

I v SUGGESTIONS ||

v Generate questions for the inventory from genera areas of interest as defined by the school
community. These questions can be generated from brainstorming and then condensing the suggestions
into asmaller list. Perhaps your community will choose to create clusters of ideas and inquiries on large
sheets of paper. Whatever strategy you use to elicit response, it isimportant to first encourage and honor
diverse responses that catalyze discussion, followed by organizing those ideas and inquiries into similar
categories.

v Hédp thelearning community define the present reality by having small groups generate survey
and/or interview guestions/statements about each topic area (e.g., mathematics curriculum, instructional
techniques, assessment, parent attitudes and involvement, school climate, student attitudes towards
mathematics, staff expectations).

v/ Compile and share responses to al questions/statements with the entire school community. The
results of any data collection needs to be organized and interpreted. Thiswork is best done in small
groups and then shared upon completion with all participants in the process.

Identifying Gaps

Once an inventory of the present school status has been completed, the next step is to identify gaps between
what is (the inventory) and what is desired (the vision). Categories need to be clearly identified which al
stakeholders agree to be areas of concern and need. In addition, it is also critical to identify those areas that
represent strengths. Being able to name what is done well enables the school to build on success.

I v SUGGESTIONS ||

v Compilealist through brainstorming or clustering; then pare it down to afew clearly defined areas
that should be addressed first. Keep the number of identified needs relatively small, however. If too
many needs are identified, the task of addressing them may seem overwheming, thus frustrating those
involved and dooming the reform effort to failure. It may be decided that some areas will be addressed
only at certain grade levels or grade spans initially, with plans to broaden the effort in subsequent years.
The following vignette shows the results of one school’ s discussion.
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Identifying Needs: Seeing the Big Picture

Members of one New Jersey school spent half aday reviewing information gathered through avariety
of sources. They proceeded to reorganize twenty brainstormed itemsinto five general statements that
articulated their needs.
We need:

1. Reading experiencesin mathematical contexts.

2. Assessments which don’t rely on multiple choice questions or single, exact answers.

3. Flexible daily time commitments to alow for intense mathematical experiences.
4. Opportunities for collaborative, collegial planning.
5

Regular parental involvement in support of children’s understanding mathematical
concepts.

Exploring Paths

Although it istempting to settle quickly on an easily available solution, extensive, open-minded explorationis
necessary because change is acomplex process. The way to attain the vision israrely by traveling the easiest
path.

I v SUGGESTIONS ||

v Arrange for small teams of people to begin to research innovations, practices, and programs pertinent
to their topics. This may involve literature searches, conversations among colleagues, or requeststo
publishers. Each team should circulate key articles or other sources of information they have identified
with other stakeholders.

v Arrangefor visits to classrooms within the school and district to observe other professionals
implementing new instructional techniques. Some teachers choose to forge ahead, experimenting with
techniques and strategies that others might find threatening. Support and input from peers can encourage
and sustain change models as they emerge. In addition, these teachers' experiences serve as aresource
for the school and district.

v Arrangefor visitsto exemplary classrooms outside the district to allow for on-site access to quality
program implementation. Such visits create opportunities for questioning other teachers or educators as
to how their programs evolved, what reactions from others they have experienced, how they perceive
children have benefited from the program, what activities are in place to support and sustain the effort,
what might be done differently, and what real changes have taken root.

v Assign teamsto select the most favorable means of addressing needs and to share their
recommendations with the larger group. The paths sought should represent a consensus of the involved
staff and other stakeholders. If ateam learns of serious concerns from other stakeholdersrelativeto its
findings, additional input should be sought and a resolution forged. Consensusis a decision-making
model, which when applied properly resultsin awin-win situation for all parties. Unlike mgjority rule
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(when one group is the absol ute victor and the other group submits until the next opportunity to block the
majority presentsitself) or compromise (when both groups relinquish parts of their chosen positions),
consensus allows everyone to support, or at least be able to live with, an outcome. Much discussion is
required, and everyon€e' s concerns must be addressed. No one may abstain from participation. Each
member of the group is required to share his or her understanding in confirmation or challenge and
present real issuesto which all can respond. These interactions should bring about modificationsto
which all can subscribe. All decisions need not be made through consensus, but for those decisions
where there needs to be long-lasting support, consensusis the preferred way.

v Write aplan that articulates the strategies, activities, individual or group responsibilities, timelines,
evaluation or assessment methodologies, and monies required. Teams should be aware that this plan
represents the best thought of the moment; as the vision is implemented, the plan will continue to be
monitored and revised.

v Securethe approval of the plan by the school, district, or board of education. Commitment of
resources sends a clear message that there is commitment to implementing the plan.

Developing Shared Responsibility

Understanding change in mathematics education is predicated upon devel oping a common vocabulary and a
clear picture of what effective mathematics instruction looks like in the classroom. Developing a sense of
shared responsibility in every person involved in the change processis an important and necessary part of the
process. By creating opportunities for people to meet and hear about al of the activities that are taking place,
everyone comes to understand what the change process looks like. Asaresult, al become an integral part of
the process.

I v SUGGESTIONS ||

v Provide opportunities for leaders to convey information about effective mathematics instruction
through modeling, discussion, both informal and formal, and research sharing.

v Develop and support an atmosphere of consensus, trust, and care in order to build and extend
leadership.

v Provide professional development experiences in mathematics, team building, collaboration, and the
process of decision-making.
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Stage 2 — Transition

As the change process continues, resources are committed and the staff attempts new approaches toward
consensus. The explorations of key stakeholders become the basis for decision making, and awillingnessto
risk change emerges. Success depends on building support for these changes.

Building Support for Change

James Joyce wrote, “A man’s errors are the portals of discovery.” So it iswith the change process. Those
involved with change experience the dynamic flux between knowing and coming to know. Along that
continuum are doorway's that sometimes are stumbled upon and at other times are sought with certainty. The
paths to and from such portals can be taxing, exhilarating, calming, and/or frightening. Building support for
the changes being created and for the change agents becomes essential. Publicizing the vision through a
variety of mediaisimportant. However, at the heart of building support for change is understanding the
effect the change process has on individual s so that a program of support can be created.

The Concerns-based Adoption Model (CBAM — Hall, Wallace, Dosset, 1973)? is an empirically based
conceptual framework that describes seven stages individuals pass through as they implement a new
innovation. In CBAM, the stages of concern are identified as. awareness, informational, personal,
management, consequence, collaboration, and refocusing. The seven stages are defined and suggestions are
provided in the chart below.

Teacherswill move from afocus on self to afocus on the task at hand and finally to the impact of the

changes. Itisimportant to support staff in transition with patience and reassurance while maintaining an
awareness of what workswell at each stage.

Stages of Concern from the Concerns-Based Adoption Model
Stages of Concern and Definitions Suggestions

Awareness: Some concern about or Share enough information to spark interest but not

involvement with the innovation is so much asto overwhelm. People need to know
indicated. that the results of the change are not known and
that it is acceptable, appropriate, and necessary
to question.
Informational: A general awareness Provide clear, concise and accurate descriptions
of the innovation and interest in of the planned change. Communicate with large
learning more details about it isin- and small groups orally and in writing. Encourage
dictated. Teachersareinterestedin visitations to other classrooms and schools.
substantive aspects of the innovation Compare and contrast what is presently being done
such as. general characteristics, with the proposed innovation. Most of al, be
effects, and requirements for use. enthusiastic and publicize the enthusiasm of others.

?For additional information, contact the Association for Supervision and Curriculum Development, Alexandria, VA 22314.

New Jersey Mathematics Curriculum Framework — Chapter 20 — Planning for Change — 643



Personal: Thefocusis on teachers Reinforce and encourage one-to-one exchange.

concerns about the demands of the Encourage even small increments of change.
innovation affecting them personally or Suggest that those at this stage talk to others whose
professionally. concerns have diminished and who can be supportive.

Management: Thefocusison mechanics  Further clarify the change and address the small
of using theinnovation. Issuesrelatedto “how to” issues. Suggest concrete solutions to the
efficiency, organizing, managing, everyday problems. Attend to the here-and-now.
scheduling, and time demands are critical.

Consequence: Thefocusisontheimpact  Provide opportunities for those at this stage to
of the plan on students. The plan should observe studentsin other settings using the
be re-evaluated for relevancy and success changes successfully.

in meeting predicted student outcomes.

Any needed adjustments should be made.

Collaboration: Thefocushereison Bring together those at this stage so that they may
coordination of effortsin cooperation develop skills and strategies collaboratively;

with other staff regarding the uses of encourage those further along to interact with

the innovation. beginners to foster mentor relationships.

Refocusing: Thefocusison the explora- Encourage initiatives to find better ways. Help
tion of benefits from further fine-tuning those at this stage to access resources that can help

of the plan by means of substitutions, them refine their ideas and questions. Be ready
deletions, or new alternatives which may to accept suggestions that continue the change
be introduced in order to achieve greater process.

results.

Vignette — Supporting Change by Encouraging New Voices: The Circular Process
The following vignette shows what the CBAM model looks like in real life.

At aNew Jersey elementary schoal, the principa and representative teachers from grades K-5 met regularly
asthe curriculum committee. Asaresult of reviewing and discussing the Mathematics Standards and the
New Jersey Mathematics Curriculum Framework, this group of educators had been sharing research about
how children learn and instructional practicesthat foster learning. They were excited about what they had
discovered and wished to bring about change in the way teachers taught mathematics at their school. They
were convinced that past practices needed to change in order to enable all of the students to meet the
challenges that the new century would bring. At the same time, they were faced with planning how to best
share their enthusiasm and expertise in order to convince other members of the faculty and community to
contribute and be part of the change. Having read the New Jersey Mathematics Curriculum Framework,
they decided to use CBAM as a guide to help them create appropriate activities.

Awareness: Within their respective grade levels, the members of the committee talked informally with
colleagues about the Mathematics Standards and the Framework. They summarized what they had
discovered in the literature and sought to discover the levels of understanding commonly shared by the
teachers and parents. No push was madeto “convert” anyone to their way of thinking. Theintent wasto
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make teachers and parents aware of the existence of the Mathematics Standards and the Framework and the
fact that they promoted alternative methods of instruction.

Informational: Having gotten the attention of many teachers, they held meetings with small groups across
grade levels and provided more substantive examples of why children learn and retain more by constructing
their own understanding. They showed videos of teachers conducting classes where small cooperative groups
were at work with interesting problems and a variety of manipulative materials. They invited peersto
observe their classrooms and offered to conduct model lessons. They encouraged questioning and were
candid in their responses. Similar activities took place at parent/teacher meetings.

Personal: The curriculum committee actively sought out comments from teachers and parents. They held
brainstorming sessions of 8-10 people at atime to get their ideas about the strengths and shortcomings of the
mathematics program. At the sametime, they conducted a survey of parents, teachers, and studentsto
ascertain their beliefs, feelings, values, and conceptions of mathematics. The committee members analyzed
the responses and prepared materials and workshops to address the fear, lack of confidence, and
misconceptions that had emerged, while continuing the informational campaign.

Management: As teachers continued to observe and request demonstration lessons, they became more
attuned to the day-to-day benefits and challenges of this new mode of instruction. Professional devel opment
increased as the need for outside assistance emerged. The principal participated in most of these activities.
The participants engaged in heated discussions about different aspects of this approach and learned to share
and respect their collective expertise. The curriculum committee invited all staff membersto bring their
concerns about implementation to the meetings. No one was overlooked.

Consequence: Teachers began to implement change at varying levels with different instructional practicesin
their classrooms. They used a variety of assessment instruments and strategies to evaluate the impact of
these new approaches on their students. They maintained daily logs that reflected not only their activities and
strategies but also their feelings about the relative success of their efforts. They were becoming reflective and
analytical about themselves and their students’ progress.

Collaboration: Teachers began to observe each others' classrooms on aregular basis and to confer about
their progress, as well asthe progress of their students. Regular planning periods were now built into daily
schedules, and teachers often found that they met outside of this provided timeaswell. A library of activities
and resources had been established for teachersin the building. In addition, a special section was created that
included materials for parents to use at home. Teachersregularly sent home notices inviting parents to extend
activities that were begun but could not be completed in class. A newdletter, initiated by the curriculum
committee, had specialty columns addressing research, ideas for parents, cross-curricular explorations, and
challenges for students. Teachers and the principal worked to write grants. Asaresult of their efforts,
enriched opportunity for conference attendance, post-graduate work, curriculum writing, and the integration
of math and science occurred; the art teacher shared ideas which were included in the math curriculum, as did
the music and physical education teachers.

Refocusing: New voices were heard from teachers and parents expressing interest in participating actively
as leadersin the curriculum process. The innovative teaching experiences and positive student outcomes
caused them to think about the process. Asaresult, they desired greater input. Now they have taken
leadership roles in the change process. The curriculum process has come full circle.
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Fostering Communication and Administrative Support

Long-term support of changeis crucia to success. Careful planning is needed so that adequate resources,
professional development, planning time, and expert help are available. In addition, during thistransition
stage, it may be necessary to modify or suspend some district policies that might be inconsistent with the
desired changes.

I v SUGGESTIONS ||

v Arrange time so that collaboration among teachers is possible. Organize the schedules so that
some teachers have the same preparation period or find some other common time within the schedule.
Organize departmental sharing sessions where various members of the department present what they are
doing and lead discussions with their peers. Consider the stages of concern (CBAM) in planning
appropriate activities. Logistical problems in scheduling such as thoseillustrated in the following
vignette can be overcome if staff and administrators are committed to making change. (Seethe section
on school organization later in this chapter.)

Scheduling Sharing Sessions

In one high school, departments rotate out-of-classroom duties so that each department has a block of
time during parts of the year to meet. Another high school includes staff from other departmentsin
their sharing sessions to promote interdisciplinary work. In another district, the school day was
expanded through contract negotiations to provide time for teacher communication about teaching
idess.

v Utilize peer support or coaching, as in the following vignette. By encouraging a mechanism for
teachersto help each other, administrators express respect and support for the practitioner, and thereby
help create a climate that val ues innovation and collaboration.

The Consulting Teacher

One district identified consulting teachers to provide peer support. The consulting teacher (CT) is not
an administrator, supervisor, or department head, and has no evaluative responsibilities. The CT
teaches a reduced |oad and uses the gained time to work with colleagues in a non-threatening manner
on avariety of professional development topics. The job description defines the responsibilities of the
CT asfollows. “To work collaboratively with all other consulting teachers and district directorsto
facilitate the use of varied instructional strategiesin subject area classrooms; act as a consultant to
department administrators in the areas of budget, curriculum, textbooks, and in final examinations.”

v Create opportunities for administrators and supervisors to become knowledgeable about the
changes. This meansthat they need to attend and actively participate in staff devel opment activities.
Changing behaviorsis difficult, yet when attempted by administrators will communicate their
commitment. For example, an administrator who used to exclusively lecture during staff meetings, now
applieswhat she has learned and uses a variety of other methods to convey and explore information,
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ideas, and questions, thereby demonstrating a commitment through action.

v Create opportunities where necessary. Coach administrators, particularly at the school level, to
encourage risk taking and be open to suggestions. Implementation of the Mathematics Standards
requires empowered professionals. This means that principals need to be ready to share their decision-
making responsibility. Specific staff development activities should focus on the changing role of the
supervisor and principal, including skills such as consensus building and conflict resolution.

v Organize cross-grade meetings to encourage and support continuous communication between
grade levels and schools.

Providing Appropriate Staff Development

Asthetransition stage continues, staff devel opment becomes more intensive and focused. At this stage,
when changes are being piloted by selected schools, teachers and administrators are the primary groups that
should be involved in initiating, planning, and participating in staff development activities. Some mechanism
should be developed to communicate information about the activities to non-participating teachers and
administrators. (Seethe section later in this chapter on professional development.)

I v SUGGESTIONS ||

v Provide a professional growth activity at each departmental and grade level meeting. The
following vignette illustrates this strategy.

Making Connections with the Standards

One department chairperson developed alist of examples of connections within mathematics,
including:

fractions ... probability

functions .... geometric transformations

multiplication of mixed numbers .... areas of rectangles

midpoint in coordinate geometry .... averages

division by zero ... slope

The list became the discussion point in a department meeting, with teachers sharing some examples of
what they had already done. The chairperson began by sharing alesson she had taught. For severa
subsequent meetings, the first fifteen minutes was devoted to someone sharing alesson illustrating
connections.

v’ Schedule workshops so that adequate time and support are available for the sessions and for
follow-up activities. Brief after-school or part-day sessions are least effective (Browyer, Ponzio,
Lundholm, 1987). Multiday sessions are best to introduce new teaching strategies and curriculum;
follow-up sessions can be shorter.

v Encourage participants in staff development activities to keep a log where they write about their
experiences. People writein order to make discoveries (Murray, 1992), and by using thistool they can
make new sense and understand more fully what they have experienced. Thisreflection is asimportant to
the adult learner asit isto the child.
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v Provide opportunities to attend out-of-district Develobing S e

conferences, seminars, and meetings. The vignette eveloping SUpport roups

shows how one district used this str_at_egy. Those One district encouraged teachers to sign up in

who attend should have the responsihility to .

) pairs for workshops. They completed

communicate to the rest of the staff what they have . .
homework assignments together, provided each

learned. L . X
other cognitive coaching, observed each other’s

v Support alternative mentorship opportunities. lessons, and videotaped their lessons for

Teachers benefit from observing the craft of othersin | collaborative review. Thislaid the groundwork

the classroom. Learning to work cooperatively as for continued professional peer support in a

adults supports similar efforts with children as well non-threatening and honest environment. |deas

as effortsin site-based planning and decision could be shared while both devel oped and

making. Efforts should be madeto arrange enhanced their teaching strategies and

observations and classroom demonstrations to classroom environments.

include parents and administrators whenever

possible.

Stage 3 — Emergence of the New Infrastructure

By the time a school and district have reached this stagein its change cycle, many critical issues have aready
been addressed. Stakeholders are aware of strengths and weaknesses; a vision has been forged and a set of
shared values has emerged; priorities have been set and solution strategies have been pilot-tested. However,
it isstill important to remember that change takes time and that it progresses at an uneven level of
development for the participants. Keysto bridging the next step in this process are found in the ability of
peopl e to decide upon the structures necessary to reach their goals; an environment that nurtures awillingness
to acquire new skills and that provides needed resources; and the courage to shed those behaviors and beliefs
that are inconsistent with the changes being introduced. Collaboration, respect for the contributions of all
stakeholders in the educational community, commitment, and an atmosphere that allows shared risk-taking
must all exist.

At this stage, stakeholders will no longer be asking What Mathematics Standards? Instead, they will be
discussing how they have used the standards in their lessons, and sharing the ways in which they have invited
children to solve real problems about real issues. Enthusiastic conversation about children’s discoveries and
understanding of mathematics concepts will be the talk in the staff room. Mathematics will be perceived
more as an integral part of all subject areas and all teachers will expand their own understandings through
collaboration and team teaching. The question then is how do we support and extend these efforts?

I v SUGGESTIONS ||

v Provide multiple opportunities for intensive staff development. Instructiona change in schools
ultimately rests with classroom teachers. New mathematics programs should be enhanced by
comprehensive, ongoing professional development. This education should be hands-on,
experience-based, and conducted in cooperative groups. It should be supported by on-site coaching,
available on adaily basis. Itsfocus should be both on content and pedagogy. Teachers should form
study groups where discussions range from collaborative lesson planning and delivery of instruction to
reflective inquiry of the learning and teaching processes. Through a commitment to action research, these
study groups would serve to continuously inform the learning community.
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v Support alternative approaches to instruction. Just asthe traditional role of the teacher working
alone, isolated in a classroom, must be challenged, so too must the traditional role of the student. We
need to reconsider the model of the student working alone and competitively. Information and
understanding are the collective responsibility and property of all who come to school to learn. We need
to understand and employ avariety of approachesto help all students build a conceptual understanding of
mathematics. We need to develop and extend our instructional repertoire to include: cooperative groups,
student-centered classrooms, interdisciplinary studies, use of appropriate manipulative materials, ongoing
opportunities for written and oral communication, challenging problems to be solved over extended
periods of time, and encouragement of student questions. Additionally, teachers should, on occasion,
work in pairs in the classroom, thus enriching the background brought to students and modeling the
collaboration which is so critical to most learning situations.

v Establish mentorships. In addition to sharing strategies, knowledge and experience, a mentoring
relationship among professional staff encourages heightened sdlf-esteem and increased personal
expectations. Formal, positive, collaborative peer support systems help to create meaningful and
enduring professional growth. Although informal relationships evolve, because they are self-selective the
benefits are limited. A more encompassing, well-designed network for both new and tenured teachers
results in additional support for staff development and new instructional approaches. What does
mentorship look like? It can be as simple as teachers visiting other teachers’ classrooms, sharing their
professional observations, and collaborating on ways to improve, extend, and enrich the art and craft of
their teaching. Moreover, this collaborative spirit induces self-reflection and evaluation, aswell as
adaptation. Theresult: Better outcomes for students!

v Encourage and organize visits from others outside the school or district. Having established and
embarked upon awell thought-out path, it is important to share your mode with others who are just
starting or who not yet involved in the change process. Think of how visits helped (or might have
helped) you when first starting. Moreover, perspectives from those not involved in your innovation can
be helpful in making evaluations of your progress.

v Continue to learn with the community. Thereis a continuous need to inform and engender support
from the community outside of the school building. Parentsin particular should be informed and
involved in the changes that are taking place. They can and should provide encouragement to their
children. Also, those who are implementing change need to continue to learn from parents. They can be
resources and sounding boards regarding the progress, attitudes, values, and needs of their children.

v Continue to communicate. Providing updates of activities and reporting successful and less
successful efforts allows participants in the change processto learn and to revise their plansin an
iterative manner. It isessentia to understand that no procedure is fail-safe; it can be expected that errors
will occur. But progress and improvement will also be taking place. Communicating in an ongoing
fashion and through various mediais essential. When interested stakeholders fedl left out of the
“information pipeling,” misconceptions and negative fedlings about the change may develop. Public
relations need to be attended to throughout all four stages of change.

v Reduce stress. Stress, anxiety, and strain are some of the by-products of innovation. In seeking to
establish and understand our roles in the change process, stressis a natural outgrowth of the process. As
we relinquish long held practices and beliefs, our credibility, trust, and professionalism may fedl
challenged, resulting in stress. Another source of stressis prolonged misunderstanding. Building a
common vocabulary, assuring everyone's active participation, involving all in the decision-making
process through committee representation and/or review helps to reduce the possibility of
misunderstanding. Stress blocks the ahbility to think creatively, act positively, and behave rationally,
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which in turn inhibits change.

v Seek regular responses. Periodically secure information that answers afew important questions.
Students, staff, and parents should all be asked from time to time How are we doing?

v Use ongoing assessment practices. Through the use of traditional (tests, quizzes) and
non-traditional (performance, authentic, anecdotal records, logs) assessments a picture of how the change
has affected outcomes for students can be discerned. Consider asking children about their performance
and how responsible they fed for their success or failure. Through anecdotal records and student and
teacher logs, additional information can be added to refine the picture. The more waysyou invest in
seeing what effect the change has had on students' learning the better the analysis and revision you will
be able to do.

Stage 4 — Predominance of the New System

After the district has made the commitment to a new way of operating, the next step isto solidify ownership
of the change among all stakeholders. the parents, the school board, the teachers, other staff, and when
appropriate, the students. Ownership implies more than acceptance and compliance. Rather, ownership is
the result of each person making the new system his or her own.

In the last stage of the model, change becomes ingtitutionalized. The system is predominant. Because
continuous learning and change have become integral parts of the school and district culture, rethinking,
innovation, and willingness to take risks are second nature to the staff.

Many of the same strategies that have been used at other stages are appropriate here. Particularly important
are efforts that encourage the staff to reexamine parts of the system in light of the changes that have been
made. In particular, the new system needs to match the vision. This happens naturally since perspectives
have changed; incongruous elements of the system are immediately obvious. What strategies can we useto
help staff reexamine parts of the system and to continue shaping reality to match the vision?

I v SUGGESTIONS ||

v Reexamine staff supervision. In small groups, the staff should examine the processes and
procedures for staff supervision to ensure consonance with changes. It iseasy to dlip back into old
behaviorsif support mechanisms are not maintained. For example, if cooperative learning has become
the norm, the supervision process should focus on strengthening teacher skillsin collaboration and group
processes.

v Reexamine assessment practices. The assessment changes which began earlier should now be led by
the teachers, asin the following vignette. Students and parents should also be actively involved.
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Reversals

At agrade-level meeting in one school, teachers agreed to use reversals of traditional problems each
day asaway of better ng student understanding. The following are some examples generated
by the teachers:

» Instead of asking What is the probability of a four when one die is tossed?, students were
asked to describe an event for which the probability would be 1/6.

* Ingtead of smplifying 22/33, students were asked to write four fractions that simplify to 2/3.

» Instead of asking for the average of three numbers, students were asked to write four sets of
numbers, three in each set, with a given average.

v Reexamine incentive systems. A system of incentives should be designed to reward desired
behaviors and change without penalizing undesired behaviors.

v Reexamine staff development. Teachers should meet to design staff development activities they
need. The principal should provide less direction and more support to teacher initiatives.

v Reexamine ways to rekindle enthusiasm. In order to maintain, nurture, and extend the change, ways
of sharing and recognizing success need to continue and be varied. Activitieslike the contest described
below can be used to spark enthusiasm.

Staff Problem Solving Contest

In one K-8 digtrict, the staff was given a challenging problem to solve and then asked to explain their
solution. Teachers worked in teams to discuss the problem and how they would present their solution.
Each member of ateam that presented their solution received a prize.

v Reexamine board of education involvement. Members of the board of education should meet
regularly with staff to analyze and improve components of the system. They should visit schools to see
innovationsin action. Their involvement should result in budget decisions that reflect new
understanding.

v Reexamine facilities. Changesin facilities through renovation and construction should occur in
concert with needs that emerge during the change process.

v Reexamine hiring criteria for professional employment. Criteriafor hiring administrators and staff
should be redesigned in light of the new system. Content specialists should be involved in hiring new
teachers. New staff members need to be acculturated by existing staff members using a teacher- designed
process.
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Personnel Choices

In one district, the interview questions asked of candidates changed in light of the Mathematics
Standards. Now candidates are asked questions like:

»  What are some connections between mathematics topics that you might emphasize in your
classroom?
* How is mathematical knowledge assessed?

* Inyour classroom, would a student be more like a sponge or a construction worker? Illustrate
your answer.

» How would students participatein your class? Orally? Inwriting? In groups?

» Asateacher, do you consider yourself more of a dispenser of knowledge or afacilitator?
Explain.

The expectation is that by thislast stage the staff has reached a state of mind that provides self-generated and
mutually supported change:

“We now understand that the only way we can ensure our own growth is by helping othersto grow;
the only way to maximize our own potential is by helping othersto improve little by little, day by
day” (Bonstingl, 1992, p. 5).

Professional Development

In the preceding sections of this chapter, a process for systemic change has been illustrated, focusing on
improving mathematics teaching and learning. It is evident from this discussion that, in order for
mathematics learning to improve, mathematics teaching must change. These changes require substantial
investments of time, energy, and support. Professional development, affecting the beliefs, attitudes,
knowledge, and practices of teachersin the schoal, is central to achieving this change. In order for the vision
described in this Framework to become areality, it iscritical that professional development activities focus
on mathematics specifically. Generic staff development does not provide the understanding of content, of
instructional techniques, and of critical issuesin mathematics education that is needed by classroom teachers.

Throughout the earlier sections of this chapter, many professional development activities have been
illustrated. In this section, after examining the characteristics of effective professional devel opment
programs, some of the different formats for professional development activities will be analyzed. This
section will conclude with discussions of resource issues and responsibilities related to professional
development.

Characteristics of Effective Professional Development Programs

Without carefully planned professional development programs, it is unlikely that the vision described in this
Framework can beimplemented. For example, integrated approaches to teaching mathematics require
planning, curriculum development, design of appropriate assessment activities, ongoing planning, and
revision during implementation; in addition, staff members need to have a knowledge base of the subject
areas to be integrated with mathematics. Each of these activities involves professional development for the
participantsin them.
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How can we ensure that this professional development is effective? Ten key principles have been identified
from the research as being critical for the success of professional development programs in mathematics
(Clarke, 1994).

I v SUGGESTIONS ||

v Address issues of concern and interest, largely (but not exclusively) identified by the teachers
themselves, and involve a degree of choice for participants. Teachers are more likely to respond
positively to staff development if they areinvolved in determining its format and content. They should
also have the opportunity to select among avariety of aternatives, since not all teachers have the same
needs and interests.

v Involve groups of teachers rather than individuals from a number of schools and enlist the
support of the school and district administration, students, parents, and the broader school
community. When individual teachers are the only ones involved in a staff development activity, the
likelihood that activity will have any real impact on the classroom is dight. Teams or groups of teachers
can provide each other with the ongoing support needed to implement change in the classroom. The
support and encouragement of the administration, students, and parents are vital for implementing and
maintaining the innovations learned through professional development activities.

v Recognize and address the many impediments to the professional growth of teachers, which exist
at the individual, school, and district levels. Unless professional development activitiestake into
account and specifically address some of the barriers to change, they are unlikely to have any lasting
effect. Some of the more important areas to consider include providing for administrative support,
funding, and follow-up; taking into consideration site-specific differences among schools; ensuring that
student assessment and teacher evaluation are consistent with the proposed changes; ensuring a common
vision among all constituencies; and assuring that teachers see the proposed changes as practical and
feasible. Inaddition, it isimportant that the activities emphasi ze and encourage professional growth
rather than focus on correcting deficits. Professional development activities must also reflect the
philosophy of teaching and learning that will be used in the classroom.

v Use teachers as participants in classroom activities or show students in real situations to model
desired classroom approaches. Teachers prefer and learn more from active, hands-on sessions than
from lecture-type presentations. Such sessions allow teachers to construct their own meanings for
instructional approaches, incorporating them into their own view of teaching. Activities that show real
studentsin real classrooms demonstrate the feasibility and effectiveness of an innovation.

v’ Solicit teachers’ conscious commitment to participate actively in the sessions and to undertake
required readings and classroom tasks, appropriately adapted for their own classroom. Two types of
commitment are necessary: commitment to active participation and to the philosophy and approaches
underlying the professional development activities. Teachers who are unwilling to make the
commitments necessary for a particular professional development activity are not yet ready for that
activity and are unlikely to benefit fromit; they would be better served by a different activity, perhaps
one more appropriate for an earlier stage of concern.

v Recognize that changes in teachers’ beliefs about teaching and learning are derived largely from
classroom practice. Itismost likely that changesin instructional practice will take place only after
teachers are able to validate these changes by observing them in practice in classrooms. It isthus critical
that professional development provide for trying out new approaches and then discussing the results.
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v Allow time for planning, reflection, and feedback. Teachers need to have opportunitiesto report
successes and failures, to share their own experiences as they try out new approaches, and to discuss
problems and solutions regarding individual students and new teaching approaches.

v Enable participating teachers to gain a substantial degree of ownership by involving them in
decision-making and by respecting their roles as true partners in the change process. Having frequent
meetings, allowing for individual choice, providing appropriate assistance from consultants, and
establishing an ongoing program for professional development in mathematics are some of the waysin
which ownership can be enhanced.

v Recognize that change is a gradual, difficult, and often painful process, and provide opportunities
for ongoing support from colleagues and critical friends. Ongoing support is vital for systemic change.
Some support is affective, such as recognition of changes in mathematics instruction as one of the school
goals or encouragement from parents that they concur with the goals of the mathematics program. Other
support is cognitive, such as help in working with cooperative groups or attending a workshop given by a
consultant on discrete mathematics or fractal geometry.

v Encourage participants to set further goals for their own professional growth. Professional
development should be regarded as a continuous process in which teachers constantly reflect on their own
teaching and seek to improveit.

In planning for ongoing professional development, each of the preceding principles should be considered.
Addressing every one of these areas increases the likelihood that professional devel opment activities will
result in the desired outcomes.

Types of Professional Development Activities

In the previous sections of this chapter, many different types of professional development activities have
already been mentioned. These can be categorized in several different ways. individual, with a partner, or as
part of agroup; at the school, in the district, or outside the district; scheduled or not; with a presenter or with
afacilitator. Each type of professional development activity has advantages and disadvantages and may or
may not be appropriate for agiven individual at a given stage in the change process.

One general type of professional development activity isthe inservice session. These are scheduled times at
which agroup of teachers meet with a presenter to learn about a specific topic or approach. Thismay bea
one-time workshop (relatively ineffective except to build awareness), a series of hands-on workshops
focusing on a specific grade level (especially appropriate for those beginning to use an innovation), a
conference (effective for novice and experienced users of an innovation), or a course (especially appropriate
for those integrating an innovation into their everyday practices).

Similar to the inservice session isthework group or discussion group. These also are mestings held at
scheduled times, perhaps with afacilitator. Some examples of these types of sessions include atown meeting
held to discuss the school’ s vision of what a mathematics program should look like (Stage 1: Awareness),
discussions of school needs (also Stage 1), groups that meet to discuss articles that they have read (Stage 1)
or visits made to other schools (Stage 1 or 3), committees charged with developing a school vision (Stage 1),
grade-leved or department meetings at which instructional approaches are discussed

(Stage 2: Transition), and informal study groups such as the one described in the following vignette.
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Starting a Study Group

In an elementary school, six K-3 teachers have met for the last school year on Wednesdays from 3:30to
5:00 p.m. Theteachers meet to discuss new trends in early education research, whole language, New
Jersey’ s Mathematics Standards, and initiatives to create opportunities for their studentsto “do”
mathematics and science.

“1 found that making the change was a bit intimidating. | wasn’t sure that the kidswould learn,” said Mr.
Halloran. “So Carlaand | decided to work together.” After abit of time, the two teachers were joined by
two more of their colleagues, who later invited two additional teachers.

“It really helped to have Larry working with me. Thisyear we were able to create thematic units of study
that blended science and mathematics,” reported Mrs. Garcia. “The students are really excited about
learning how to investigate their world.”

Some work groups take place outside the school or district. Some good examples of this are curriculum
consortia such as the one in Cumberland County, math alliances which involve K-12 teachers and university
or college faculty, committees of the New Jersey Mathematics Coalition or of the Association of Mathematics
Teachers of New Jersey, or groups planning for special activities, such as Math, Science, and Technology
Month. Still another type of work group isthe professional development network being established by the
New Jersey Statewide Systemic Initiative (NJ SSI).

Still another type of professional development activity provides individualized support for teachers as they
implement new instructional approaches. Peer coaching and mentoring usually involve pairs or small groups
of teachers working together in order to improve and/or refine their skills, understandings, and performance.
Specificaly, in peer coaching, teachers work with a colleague, whom they have selected, to achieve specific
instructional goals through a process of regular observations and feedback. In amentoring relationship, the
teachers do not choose one another. Rather, a more experienced teacher isteamed with alesser experienced
teacher for the purpose of providing, improving, and/or refining specific instructiona techniques and/or
specific content. (See the earlier vignette about the consulting teacher.) In order for peer coaching and
mentoring to succeed, teachers should receive training in the use of peer coaching and mentoring models, and
time during the school day should be allotted for conferences and in-class observation of one another. The
amount of time required for the initial seminar isfrom oneto three days. Further, in order for mentoring to
succeed, the roles of mentor and student need to be clearly developed, understood, and accepted.
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Mentoring and Teacher Portfolios

To introduce the concept of portfolio assessment, a supervisor initiated the idea of an unofficial teacher
portfolio. The teacher portfolio generated a positive attitude towards portfolio assessment and provided an
opportunity for sharing instructional creativity. Three teachers were each asked individually to prepare a
portfolio by selecting three examples of assessments they had used with studentsin the past quarter. They
were encouraged to select assessments that typified life in their classrooms. They each wrote a paragraph
describing each assessment and then explaining why they had selected it. The supervisor met with each of
the teachersindividually to give them feedback on their portfolio and then suggested that they might find it
helpful to meet together to discuss their assessment strategies. The supervisor also sent amemo to other
math teachers highlighting outstanding assessment examples. Some of the types of assessments that the
teachersincluded were:

Making up functions which exemplified properties |earned

Lab summary sheets that drew together concepts learned in various labs
Creation of atest and answer key on agiven topic

Designing a physical modd to illustrate the wrapping function in trig
Lots of “explain how you would find ..."” questions

Student journals

Resources Needed for Professional Development

Many types of resources are needed to support professional development. Some of these are not difficult to
provide, such as encouraging teachers to try new approaches or providing them with support to ease the stress
often engendered by change. Others, such as providing atime and place for teachers to meet collaboratively
or providing computers for teachers to use, require reallocating or expanding resources.

Providing time for reform is probably one of the most critical issues facing school districts. Thedesireto
revise the mathematics program may be present, yet without adequate time for planning, staff development,
and implementation, the impetus to actually make the reforms may not be generated. When districts are
examining the use of timein order to advance reform of the mathematics program, they need to decide:

»  Which staff members should work together

» How often key participants should be away from their classrooms

e Theduration of additional time demands for staff members
Researchers Susanna Purnell and Paul Hill (Finding Time for Reform, 1990) studied schools and businesses
which had successfully implemented reform and identified six strategies used to provide time for reform.
“Anintegral part of any attempt to restructure school isthe need to create time for the school staff to help

design, endorse, and enact reform.” How can we organize time in order to make reform areality? The six
strategies Purnell and Hill found present in successful efforts at reform are:

I v SUGGESTIONS ||

v’ Refocus the purpose of existing time commitments. For example, faculty and department meetings
and district-wide staff development days can be used to support reform efforts. Thus, part or al of
regularly-scheduled faculty meetings might be devoted to planning for an integrated mathematics and
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science program.

v Increase the amount of time available. Common strategies that have been used include issuing
supplemental contracts, providing stipends for additional time spent in professional development
activities, and increasing the number of contract days for faculty.

v Promote volunteer time. Some schools have increased teacher participation in reform efforts by
providing incentives for teachers to volunteer their own time. This may be done by providing services
such as child care after school or on Saturdays. It may also be done by providing for credits on the salary
scale on the basis of time spent in professional development activities.

v Promote more efficient time use. Time can often be reallocated by conducting more effective
meetings and using telecommuni cation and computer technology to better manage communications and
time. For example, procedural matters can often be handled better in writing than in a meeting.

v Reschedule the school day. Adjustments can be made in the master schedule or hours can be banked
towards early dismissal or late arrival of students. Thistime can be used for professional devel opment
and can be built into the school’ s weekly and monthly schedule.

v Provide time outside the classroom during the school day. The most frequently cited time-creation
strategies include the use of substitutes, cooperative arrangements with universities in which faculty and
students take over classrooms, the use of outside resources (e.g., outside speakers, parent volunteers), and
the use of school personne (e.g., school administrators serving as substitutes, combining classes for joint
presentations). Some schools provide double planning time for mathematics and science faculty involved

in developing interdisciplinary courses, othersrelieve staff of “duty” assignments, and still others
schedule concurrent planning periods for faculty involved jointly in curriculum efforts. Some schools
designate a“team” leader, who is provided with assigned time for coordinating plans among members of
theteam. Still othersbuild a*“conference’ period into the day that can be used for teacher planning,
student-teacher conferences, or parent-teacher conferences. The following vignette shows how release
time was used to provide for ongoing staff development.

Managing Time in Order to Promote Collaborative Exchanges

At one county vocational school system, the basic skills teachers of mathematics from four high schools
met monthly for a half-day throughout the entire school year as a product team. The purposes of the
product team meetings were for the teachers and their supervisor to work collaboratively to develop
appropriate instructional practices; to reorganize and revise the course content; to investigate new
software, manipul atives, and teaching practices; and to share innovations, products, and information
learned through workshops or professional reading to ensure a quality mathematics program. Since all of
the basic skills teachers were teamed with secondary mathematics teachers, the basic skills teachers were
able to leave their schools for one-half day per month without disrupting instruction. In turn, since each
team of teachers had a common planning time and a team planning period built into their work schedules,
they were easily able to share their insights and new learning with their partner throughout the school year.
Further, teams of teachers participated together in staff development opportunities outside of the school
district. During the two years the teachers met in product teams, major shifts in the course content,
instructional practices, and pedagogy occurred.

In addition to the previous strategies for increasing the amount of time available for work on reform efforts,
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Purnell and Hill discovered that the following strategies were also employed in order to reduce barriersto
time:

I v SUGGESTIONS ||

v Waive policies and contract provisionsthat limit time.
v Minimize administrative requirements associated with reform.

v Refrain fromintroducing programsthat compete for time; trying to change everything at once
generaly leadsto chaos.

v’ Incorporate non-classroom time for teachers as a routine part of the school day and calendar.

v Provide or enlist adequate resources for reform. Write grants to fund summer staff devel opment
activities, set up an education foundation that provides mini grants for teachers to integrate technology
into their classrooms, work with the Parent Teacher Association (PTA) or Organization (PTO) to raise
funds for calculators or computers, or solicit corporate contributions for equipment and materials. (One
school had afund-raising night at the local fast food restaurant, with a certain percentage of the gross
sales donated to the school.)

School Organization

If genuine reform isto take place, there need to be changesin how schools are organized (Canady, 1988).
Schools must be organized in such away that they facilitate rather than inhibit collaborative work among
faculty and students, active learning of mathematics, integration of mathematics with other subject areas, and
use of technology in the mathematics classroom. Specifically, issues concerning time, staffing, and space
need to be revisited, analyzed, and evaluated.

Time

The National Education Commission on Time and Learning in itsreport, Prisoners of Time, states that
learning is a prisoner of time (1994, p. 7). In summarizing data regarding time use in American schools, they
reported that the typical secondary school:

» opens and closes its doors at fixed times in the morning and early afternoon

isin session for nine months

offersasix period day with approximately 5.6 hours of classroom time

provides students with 51 minute instructional periods

isin session for 180 days per year

bases a graduation requirement on seat time
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Further, the Commission wrote that four false premises support how schools are organized (1994, 8). These
false premises are as follows:

» All students arrive at school ready to learn in the same way.
» Academic time can be used for non-academic purposes with no effect on learning.
» Becauseyesterday’ s calendar was good enough, it is good enough now.

» |tisreasonable to expect world-class academic performance from students within the current time
constraints.

In Prisoners of Time, the Commission reported that Americamay be ready to accept a change of plan for its
schools. More than 52 percent of Americans favor students spending more time in school, with aplurality
favoring an increase in the number of school days, but only 33 percent favoring alonger school day. At the
elementary, middle, and secondary levels, we need to analyze how we organize time in light of our plans for
mathematics program reform.

Some of the issues regarding time that should be addressed include whether periods are to be flexible
(determined by the teachers) or rigid (following an unchanging bell schedule), whether students attend the
same classes al year or only part of it, whether students attend the same classes daily, and how much timeis
needed by students for mathematics learning.

Flexibility

With cross-curricular integration as an important component of effective mathematics programs, it is
important for teachers to be able to reorganize time during the school day in order to address specific content
needs. Thisismost easily accomplished in the salf-contained elementary school classroom, as can be seenin
the following vignette.

Science, Mathematics, Reading, and Writing in a First Grade Classroom

In my first-grade class each fall, the students and | investigate leaves. This is always a favorite unit for
students. They learn about science, reading, writing, and mathematics during this unit. For example, after
collecting and identifying their chosen ledf, the students do leaf rubbings in their notebook and then work with
their partner, taking turnstelling what is similar and different about each of their leaves. Students' responses
asto similarities or differences between the leaves are recorded using a Venn diagram. Children note size and
the absence or presence of certain shapes. | use the students' responses to introduce the terms pinnate and
palmate. Next, using a two-column chart marked at the top with characteristics of a pinnate or palmate
pattern, the children place their leaf in the appropriate column. The children then record in their notebooks their
understanding of the chart through pictures and, in some cases, text. Concepts of similar/different and
more/less are examined by the students. This unit culminates with the children hearing stories and reciting
poems about the fall, about leaf collecting, and about ways to investigate our world. Because | organize
instruction using large blocks of time, | can shift and reorganize time according to instructional needs. This
strategy helps me to deliver the best possible instruction to my children.

Classrooms in which math is integrated with other subjects are also beneficia in the middle school. Some
middle schools accomplish this by assigning teams of 100-125 students to a designated group of teachers. In
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this situation, teachers from two or more disciplines (e.g., mathematics, science, social studies, and English)
meet regularly to coordinate instruction for a particular group of students. In the meetings, the teachers plan
to capitalize on what is being presented in one another’s classes. Monitoring student progress, designing
assessment projects, and discussing discipline concerns are all a part of the dialogue. By providing for a
flexibly scheduled day, teachers can rearrange and allot different amounts of time based on specific content
and student needs. For example, teachers might combine science and mathematics instruction time twice a
week in order to address the needs of a specific project. An example of a collaborative effort involving 7th
grade mathematics and language arts teachers is provided in the vignette bel ow:

Geometry and Reading: Perfect Together

One of the concerns | had with my seventh-graders was finding out what they already knew about
geometry. | could see by the expressions on their faces that they were confused by many of the terms|
was using and the by the physical shapes | was showing them. Sincel work in an instructional team with a
language artsteacher, | decided to ask Ms. Carl for some suggestions. She told me about two techniques
and volunteered to teach them to my students.

| began the next class by using the first technique, K-W-L (know, want to know, learned). | asked the
students to briefly write in their notebooks everything they knew about geometry and everything they
wanted to know. The students shared their responses while | recorded them on the overhead. My students’
responses showed me that they knew much more than | had suspected. However, my hunch that they had
difficulty connecting terms with the actual objects was also confirmed. During the next few classes, we
worked primarily with solid geometric shapes, geoboards, and several computer programs (e.g.,
Geometer’s Sketchpad) in an effort to solidify (no pun intended) their understanding.

Ms. Carl then taught a vocabulary lesson using a semantic feature analysis chart. The students had used
this technique before in reading class but were surprised to see how well it worked with geometry. The
students and Ms. Carl listed the names of polygons and then they listed a few features such as plane figure,
straight sides, and all sides have equal lengths. The students then made a chart like the one below, labeling
each column as sometimes (S), aways (A), or never (N).

Shape Plane Straight | Four 4right | Closed | Sides
figure? | sides? sides? | angles? | figure? | equa?
Triangle A A N N A S
Rectangle A S
Quadrilatera A A A S A S
Square A A A A A A
Parallelogram A A A S A S

Later we added additional features. 2 pairs of opposite sides have equal length, 2 pairs of opposite sides
areparalel, 3 sides and 3 vertices, and more. On the next day, the students reviewed the items that they
wanted to know (W) and marked an L next to those they now had learned.
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Another technique sometimes used in the middle school involves scheduling intact groups. A group of
students moves to classes throughout the school day as aunit. Students are kept together for instruction in
from two to five different disciplines per day. Large blocks of time are provided to teachers and they are
asked to schedule appropriate amounts of time for instruction in areas assigned to them. Common planning
timeis provided, and activities are usually coordinated by a unit leader.

A majority of secondary schools in the United States uses atraditional scheduling model based upon ability
grouping, subject matter, and grade-level divisions (Wrangell, 1990). This mass-production model should be
studied carefully, because, all too frequently, students' needs become secondary to the efficacy of the

model, rather than the model being adjusted to meet the needs of students. The flexibility that is desirable at
the lower grade levelsis often more difficult to arrange at the high school level, but it is equally desirable.

Oneway of providing flexibility isto keep the structure of the traditional schedule but offer class periods at
varying times during the week. For example, although a seven-period schedule isin existence, only six
periods might meet each day, thereby allowing each class to meet for a double period over a seven-day cycle.
Thismodel also allows for adaily rearrangement of periods during the school day and for organizing the
school year in cycles. A similar schedule in which each period is lengthen but one class is skipped each day
allowsfor dightly longer class periods for al subjects.

Variationsin choice of time patterns for class periods, instructional practices, and number of studentsin
group settings are also served by amodular schedule. In thistype of situation, the day is divided into
twenty-minute modules, and students are scheduled into classes that may have differing lengths. For
example, in one school, students at the lower achievement levels were assigned to mathematics classes that
were 60 minutes long (three modules), while higher-achieving students had mathematics classes that were
only 40 minutes long (two modules). The number of modules that a course meets can vary from day to day or
can remain stable.

A vertical or flexible scheduling technique, generally used with individualized pacing, also provides
flexibility. Inthis model, courses are designed around themes. Regardless of age, students schedule
themselves for their courses from a master schedule and negotiate long-term contracts for each term.
The amount of time spent on aparticular course may vary from student to student or from course to course.

Frequency and Duration

Other scheduling considerations also arise in connection with improving the mathematics program. How
much time should students spend on mathematics? How frequently should classes meet? Should the class
meet all year? Walter Borg, in areview of research about time and school learning, found that of the three
areas typically measured by standardized tests (reading, language arts, and math), “... mathematics isthe
most strongly influenced by potential quantity of schooling.” (1980, p. 49). Rosenshine (1980) reports that
second-graders spend an average of 35 minutes aday on math and fifth-graders spend an average of 45
minutes aday on math. This finding was based on actual observations of classes and including time spent
doing math-related activitiesin other subjects. New Jersey’s students typically spend about 45 minutes a day
on math in the secondary grades; students in other parts of the country (e.g., Texas and Oklahoma) spend
about 55 minutes a day on mathematics.

I v SUGGESTIONS ||
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v Increase the amount of time elementary school students spend on mathematics to a minimum of five
hours aweek (Agenda for Action, NCTM, 1980, 20).

v Increase the amount of time middle grades students spend in mathematics classes to a minimum of
seven hours aweek (Agenda for Action, NCTM, 1980, 20).

v Require high school students to take mathematics each year they are in school and increase the
amount of time spent each week in mathematics classes.

v Consider different possibilities for scheduling mathematics classes. For example, some schools now
use block scheduling in which students take four 85-minute classes each day in the fall and then take four
different classesin the spring. One difficulty with thiskind of scheduleisthat students are not studying
mathematics for an extended period. A variation of this which provides for greater continuity is one
where students take four 85-minute classes one day and four different onesthe following day. Another
variation isto have two 15-week sessionsin the fall and spring during which students follow typical
schedules, and have a six-week winter schedule in which alternative schedules are used.

Staffing

The major issue with respect to the staffing of mathematics classes is whether classes should be taught by a
generalist or aspecialist. In most e ementary schools, mathematics is taught by the general elementary
teacher in a self-contained class. Supplementary instruction may be provided by abasic skillsteacher or a
gifted and talented teacher. In most high schools, mathematics is taught by a specialist who teaches
mathematics all day to different groups of students of varying achievement levels. Other organizations are
also possible. In selecting an organi zation appropriate for a particular situation, it isimportant to consider
both the needs of the students and the talents and interests of the faculty.

Many elementary schools prefer self-contained classes, especially for the primary grades. It isgenerally felt
that younger students respond better to the more consistent environment provided by a single teacher. In
some elementary schools, however, older students may be taught by two or more teachers. In one mode,
teachers are paired so that one teacher teaches mathematics and science to two different classes, while the
other teaches language arts and socia studies. Thismodel allows the teachersto develop a specialty areaand
to integrate content reasonably well while working with ardatively limited number of students.

Another possible model for elementary school organization relies upon a mathematics speciaist who teaches
only mathematics to studentsin five different classes. In this case, students spend about half the day with a
homeroom teacher who teaches reading, language arts, health, and social studiesto two different classes. The
students spend the remainder of the day in “specials,” including both math and science. Such amode
provides for greater expertise in mathematics by the teacher while maintaining a stable base for the students.

One concern at the elementary level isthe common practice of pulling out students for special instruction or
support service. This practice may result in aloss of instructional time for students, thus frustrating them. An
alternative isto provide in-class support for these students. The two teachers (classroom teacher and teacher
providing supplemental instruction) work with two groups of children within an instructional area at the same
time. While one group is receiving instruction, the second group relocates to another area within the
classroom to receive supplemental or special instruction. Thisin-class delivery of supplementa instructionis
favored by such federal programs as the Basic Skills Instructional Program and is also effective for gifted
students. It offers schools flexibility in staff assignments and fosters teacher creativity in choice of
instructional design. Care must be taken, however, to ensure that the teachers are equal partnersin the
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planning and the implementing of instruction and assessment.

Research findings have suggested that educators should carefully consider the physical, emotional, and socia
needs of twelve to fourteen year-olds when designing how time will be utilized at the middle school level.
While departmentalization may produce more high-quality instruction in a particular content area, positive
student-teacher relationships may suffer. Similarly, self-contained classrooms at this level generate positive
student-teacher relationships but often the quality of instruction is lessened (Hollifield, 1988).
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Our Roles In Improving Mathematics Education

I’m a Teacher. What are my roles in implementing change?

| am the direct link to children in the classroom. |f changes do not happen in the classroom, the
community loses faith in the ability of the educational system to reflect the real world. My success as
aprofessional educator impacts the future opinions of my students and reflects my own capacity to
learn and grow along with my students.

Parents expect me to develop the skills and focus the creativity of their children, making them
productive learners. They want me to enhance the natural curiosity of their children in fields such as
mathematics and science. Parentswill support aschool system that delivers on its promises.

| have aprofessional responsibility to work with my colleagues in mathematics, including those who
are elementary generalists, to make mathematics an exciting and productive experience for the
children weteach. | need to find ways to cross disciplinary lines.

I’m a Supervisor. What are my roles in implementing change?

As aleader in mathematics, | am convinced that mathematics reform is needed. | am accountable for
my understanding, interpreting, and implementing the recommended changes. | am an advocate for
improvements in mathematics education. | will take an active role in mathematics reform because
students need aworld class education in mathematics.

The only thing constant in progressis change. A person’s attitude can accel erate or block the change
process. | need strategies for working effectively with people.

My role as aleader involves communicating, and often convincing teachers, administrators, parents,
policy makers, the community at large, and students of the need for change. | need techniquesin
order to be effective.

I’m an Elementary School Principal. What are my roles in implementing change?

| am more than amanager. | am the instructional leader with the responsibility of helping teachers
understand the “why” and “how” of mathematicsreform. | have an important role to play in the
creation of staff development that helps my teachers keep abreast of change and responsive to new
knowledge of how children learn.

| am the first person whom parents and the community hold accountable for providing a current
education that looks to the future. | am the educational link between the schoal, the parents, and the
community.

The first exposure to structured learning occursin my school. In mathematics, | need to be sure this
experience builds on young children’s natural curiosity and love of puzzles, games, and riddles that
encourage mathematical thinking.

My school’ s mathematics program has to be productive and exciting so children will see mathematics
as more than just arithmetic and far more than boring drill. They need challenging opportunities that
will keep them enthusiastic and prepare them for the next level of learning.

I’m a Secondary School Principal. What are my roles in implementing change?
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My school isthe last step in student transition to work or higher education. The community and the
administration hold me responsible for providing students the means by which either choice will open
challenging opportunities.

| am the instructional leader in my school to whom teachers look for guidance and direction. | set the
tone for progress or | become a barrier for creative change by my teachers.

| need to work with my teachersto plan staff development that hel ps them understand the “why” and
“how” of change in mathematics education. The changesin mathematics education can be a
blueprint for the educational change that will be occurring in other disciplines as additional standards
areimplemented.

I’m a Superintendent. What are my roles in implementing change?

The school board and the community hold me accountable to provide an educational program that
does not lag behind the progress made in this field as more schools implement the Mathematical
Standards adopted by the New Jersey State Board of Education. My school board needs to be
prepared, and | must assist them to be responsive to community expectations.

Principals and teachers ook to me for guidance and support of their educational needs. | need to
provide professional growth opportunities and resources that keep them abreast of the changesin
mathematics education.

| need to assist my school board with current information about mathematics reform to guide their
review of needed policy changes.

| need to ensure my board’ s ahility to respond to questions which compare our district’s
mathematics programs and achievements with those in similar districts.

I’m a School Board Member. What are my roles in implementing change?

My community holds me accountable for the success or failure of the school program. Taxpayers
support the schools and expect the school board to provide students with an education which
prepares them for the future workforce and gives them the ability to apply what they learn to solving
real work problems.

| help set the policies that direct the actions of the superintendent. In mathematics education, this
direction must assist the timely improvement of our curriculum.

| am the communication link between the school system and the larger community. | have the
obligation to explain the need for changes that are coming in our schools and the specifics of the
steps that our board is taking to ensure that the reform is successful. | can build supporters of our
school system by showing other adults who do not have children in the school s the advantages of this
reform effort, and why mathematics, with a curriculum framework now in place, isthelogical
starting point.

I’m a Parent. What are my roles in implementing change?
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A parent isachild' sfirst teacher and role model. Children believe what they see and hear at home.
If they hear that mathematics istoo hard or not important to their future, they will carry that myth
with them to school, impairing their chances of success.

All parents want their children to succeed in life. As parents, we need to show our children early on
that school mathematicsis not only necessary for survival, but that it is the door to most careersthey
will later choose. Theright skills and the right choices will open the doors to opportunitiesin the
world outside of school.

Children have anatura curiosity. Helping them find answersto the constant question “why” isa
natural bridge into mathematics and science learning. Early exposure at home to simple puzzles and
games helps us build the bridge from learning at home to success at school.

Throughout their school experience, children need support and encouragement. We need to stay
involved in the mathematics options that are available to our children, enabling them to keep moving
ahead rather than relegating them to lower leve jobs.

Who can help me?

Teachers addressing changes in their own classrooms will welcome the opportunity to give
information and guidance to parents and colleagues.

The National Council of Teachers of Mathematics offers many publications. Writeto NCTM, 1906
Association Drive, Reston, VA 22901.

The Association of Mathematics Teachers of New Jersey provides many conferences. Write ¢/o
Nancy Schultz, 20 Aberdeen Avenue, Wayne, NJ 07470

TheWeb Siteis http://dimacs.rutgers.edu/nj_math_coalition/framework.html/ for on-line
resources related to the Mathematics Standards.

The mathematics specialist(s) at the New Jersey State Department of Education can provide
information about initiatives at the state level, including the statewide assessments. See the
Department’ s home page at http://www.state.nj.us/education/.

The New Jersey Mathematics Coalition, at 908/445-2894 for assistance in obtaining workshop
leaders. The home page of the Coalition, http://dimacs.rutgers.edu/nj_math_coalition/, contains the
Parents' Guide to the Mathematics Standards, the Coalition newsletter, and other timely information.

Summary

In order to achieve the world-class mathematics classroom that students need and deserve, and in order to
realize our vision, systemic changes must take place. After recognizing, and then developing an awareness of
other possihilities through exploration, we move to atransition period where we make commitments to try
new teaching and learning approaches. We begin to see what needs to be re-envisioned and rearticulated. We
begin to examine professional development and school organization in light of our goals. We institutionalize
the things that we have introduced.
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The Framework will be available at this site during Spring 1997. In time, we hope to post
additional resources relating to this standard, such as grade-specific activities submitted by
New Jersey teachers, and to provide aforum to discuss the Mathematics Standards.
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