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Preface

Curriculum reform, performance assessment, standards, port-
folios, and high stakes testing—what’'s next? What does this all
mean for me in my classroom? Many teachers have asked such
guestions since mathematics led the way in setting standards with
the publication of the Curriculum and Evaluation Standards for
School Mathematics (National Council of Teachers of Mathematics
[NCTM], 1989). This seminal document and others that followed
served as catalysts for mathematics education reform, giving rise
to new initiatives related to curriculum, instruction, and assess-
ment over the past decade. In particular, approaches to class-
room, school, and district-wide assessment have undergone a
variety of changes as educators have sought to link classroom
teaching to appropriate assessment opportunities.

Since the publication of Everybody Counts (National Research
Council [NRC], 1989), the Mathematical Sciences Education Board
(MSEB) has dedicated its efforts to the improvement of mathemat-
ics education. A national summit on assessment led to the publi-
cation of For Good Measure (NRC, 1991). This statement of goals
and objectives for assessment in mathematics was followed by
Measuring Up (NRC, 1993a), which provided prototypical fourth-
grade performance assessment tasks linked to the goals of the
NCTM'’s Curriculum and Evaluation Standards. Measuring What
Counts (NRC, 1993b) demonstrated the importance of mathemat-
ics content, learning, and equity as they relate to assessment. The
MSEB is now prepared to present perspectives on issues in
mathematics education assessment for those most directly en-
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gaged in implementing the reform initiatives on a daily basis—
classroom teachers, school principals, supervisors, and others in
school-based settings.

The MSEB, with generous support and encouragement from
the Carnegie Corporation of New York, seeks to bring discussion
of assessment to school- and district-based practitioners through
an initiative called Assessment in Practice (AlIP). Originally con-
ceived as a series of “next steps” to follow the publication of Meas-
uring Up and For Good Measure, the project, with assistance from
an advisory board, developed a publication agenda to provide sup-
port to teachers and others directly involved with the teaching and
assessment of children in mathematics classrooms at the elemen-
tary, middle, and high school levels.

In a series of three booklets, AIP presents an exploration of is-
sues in assessment. The first booklet, Learning About Assessment,
Learning Through Assessment discusses ways to assist teachers in
learning about assessment and how student work can be a rich
resource in professional development. The second, Assessment in
Support of Instruction, makes a case for aligning assessments with
state and district curriculum frameworks and examines ways in
which states have shifted their curriculum frameworks and re-
lated state assessment programs to reflect the NCTM Standards
and other perspectives. The third booklet, Keeping Score, dis-
cusses issues to be considered while developing high quality
mathematics assessments. This series is specifically designed to
be used at the school and school district level by teachers, princi-
pals, supervisors, and measurement specialists.

As we continue in our efforts to understand the implications
of standards-based curriculum, instruction, and assessment, it is
critical that teachers and others involved with the practice of
instruction have the opportunity to reflect on how to best achieve
the ultimate goal of improving student learning in mathematics.
The MSEB welcomes this opportunity to provide resources in the
area of assessment.

Hyman Bass, Chair
Mathematical Sciences Education Board
January, 1998
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. Introduction

The past decade has seen a growing interest
among teachers of mathematics in learning the
professional craft of assessment, in order to be-
come knowledgeable about and adept at “the
process of gathering evidence about a student’s
knowledge of, ability to use, and disposition to-
ward mathematics and of making inferences
from that evidence for a variety of purposes”
(National Council of Teachers of Mathematics
[NCTM], 1995).

Major shifts are underway in the world of as-
sessment, which imply increased roles and re-
sponsibilities for teachers and motivate teachers’
growing interest in assessment. As documented
in NCTM's Assessment Standards for School
Mathematics (NCTM, 1995), there are shifts

« away from basing inferences on single sources
of evidence and toward basing inferences on
multiple and balanced sources of evidence;

Researcher Richard Stig-
gins and colleagues at the
Northwest Regional Edu-
cational Laboratory esti-
mate that teachers spend a
quarter to a third of their
time in efforts to assess
students—and their re-
search also shows that on
average teachers receive
very little support, in pre-
service or inservice train-
ing, in assessment.
Stiggins makes a strong
argument for bringing
teachers and principals
together for professional
development and coopera-
tive work on strengthening
assessment practices.
(See Stiggins, 1988.)

« away from reliance on comparing students’ performance with
that of other students and toward reliance on comparing stu-

dents’ performance with established criteria;
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« away from relying on outside sources of evidence and toward
a balance between these sources and evidence compiled by
teachers; and

« away from a preponderance of assessment items that are
short, skill-focused, single-answer, and decontextualized, to-
ward a greater use of tasks that are context-based; open to
multiple approaches and, in some cases, to multiple solutions;
complex in the responses they demand—e.g., in communica-
tion, representation, and level of generalization; and drawn
from a wide spectrum of mathematics concepts and processes.

The following document addresses professional development
that can support teachers in becoming more effective users of
assessment. It is based on recent staff-development literature,
our own experiences with hundreds of teachers in three national
projects (see the Appendix for project descriptions), and the expe-
riences of a group of ten educators we interviewed about their
work with teachers in the area of assessment. In the document,
we advocate for teachers’ professional development in assessment
to be carried on with colleagues in groups that work together over
time, rather than through a set of disconnected events, a position
consistent with that taken by NCTM'’s Professional Standards for
Teaching Mathematics (NCTM, 1991). Ongoing collaborative work
is particularly desirable because of the critical role in assessment
played by drawing and checking inferences that are tied to stan-
dards—skKills that can facilitate coordinated action among teach-
ers, but require time to develop. However, there are other
compelling reasons for teachers to work together on assessment.

1. Assessment has the potential to bring explicit attention to what
is important to teach and learn in mathematics. Are students
demonstrating that they understand percentage if they can con-
vert a percentage into a decimal? What constitutes a convincing
mathematical argument in middle school; in high school? In
what ways does algebraic thinking get revealed? Many probing
and critical questions like these are at the heart of assessment-
focused professional development.

2. Teachers reflecting together on assessment can strengthen
classroom assessment and help them calibrate across grades
their expectations for mathematics learning outcomes. In
particular, individual teachers’ observational and questioning
skills can be strengthened, as can their capacities to talk
with students about progress toward standards. Almost
every student of mathematics has had the experience of try-
ing to determine how this year’s teacher’s values differ from
those of last year’s teacher. Individual teacher perspectives
are important to nurture, but when differing teacher criteria
cloud the picture for students as to what is important in
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mathematical performance, then both learning and perform-

ance can suffer.

3. Assessment-based professional development can be a stimulus
for teachers to improve their instruction and to change their
classroom materials accordingly. Many of the educators we
interviewed related versions of the same story from their ex-
perience. Over time, when a group of teachers carefully
analyze student work and use the evidence to improve class-
room instruction, they become clearer and more explicit about
the support they need from curricular and instructional pro-
grams in their schools and districts. For example, as teach-
ers begin to value the student evidence drawn from using
tasks that invite multiple solutions, it is natural for them to
develop a desire for curriculum or supplementary materials
that will allow them to incorporate such activities regularly

into their instruction.

Much of the attention given in the past dec-
ade to assessment reform has arisen from the
need to end inequities, especially in high-stakes
student testing and evaluation. Often, students
have been penalized for apparent lack of
mathematical understanding when, for example,
difficulty with language makes it impossible for
them to demonstrate their understanding.
Similarly, an important reason to focus on as-
sessment in professional development is to foster
equity in learning mathematics—i.e., to increase
the chances that each student’s mathematical
power will be developed to the fullest. Arguably,
there will be no real equity until, as part of the
fabric of teachers’ lives, they work together on
regular bases, sharpening their skills in making
valid inferences about student evidence to help
them identify what appropriate actions are nec-
essary for each student to learn mathematics.

In the sections following this Introduction, we

The reference list for this
publication is a good place
to start looking for re-
sources.

For mathematical tasks,
you may want to explore
references 2, 10, 12, 19,
26, 30, 38, and 40;

for scoring rubrics, con-
sider 2, 10, 12, 23, 26, 30,
31, and 42;

for student work samples,
consider 2, 10, 12, 26, 29,
31, and 42; and

for descriptions of multiple
sources of evidence, con-
sider 12, 19, 23, 28, 29,
30, 40, and 42.

» cite some of the characteristics and special challenges of as-

sessment-based professional development;

» highlight a set of learning challenges for teachers that have become
apparent in assessment-related work, with examples of how these
challenges can define the content of teacher work on assessment;

» describe principles that are important in planning and organ-

izing professional development;
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provide a set of sample activities from our own experience in
planning and organizing professional development with an as-
sessment focus

describe a range of teacher concerns about changes in assess-
ment and a framework for understanding and managing the
concerns, and apply the framework to the teacher concerns
identified in our interviews; and

make a set of suggestions that we think district and school ad-
ministrators should heed in order for their teachers to gain the
maximum benefit from assessment-focused professional develop-
ment.

The document is not intended to provide a comprehensive de-

scription of the phenomenon that has come to be called “alternative
assessment.” However, to assist the reader, a number of terms
that are used in this document are defined here. (See also NCTM,
1995.) Additional works on alternative assessment are included in
the list of references.

Classroom assessment comprises the actions that teachers take
(e.g., observations, documentation, quizzes, tests, interviews)
to gather evidence in order to monitor progress, diagnose diffi-
culties, assign students to groups, or certify achievement.

(See, e.g., Wilson, 1995; Neill, 1995.)

Inferences are conclusions or assertions derived from evidence;
deductions. (See, e.g., NCTM, 1995.)

Mathematical Power includes the ability to explore, conjecture,
and reason logically; solve nonroutine problems; communicate
about and through mathematics; connect ideas within mathe-

matics and between mathematics and other intellectual activi-
ties. (See, e.g., NCTM, 1989.)

A Performance standard is a statement of expected perform-
ance guality that can be used to make judgments about per-
formances that are central to the curriculum. Performance
standards answer the question “How good is good enough?”
with performance descriptions and with work samples and
commentaries. (See, e.g., New Standards Project, 1995.)

A Rubric is a set of clearly defined rules to give direction to the
scoring of assessment tasks or activities. (See, e.g., NRC, 1993h.)

1 It should be noted that the mathematics activities used in this docu-
ment do not represent the full range of assessment tasks that teachers
will need to use. Because we have found that teachers are most chal-

lenged by what are termed “alternative assessments,” there is a high rep-

resentation of these in the staff-development activities we describe.
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Il. Learning Challenges

The experience reflected here—the authors’ experience and
that of the people interviewed—underscore the centrality of the
assessment process as a guide to design professional development.
Once decisions have been made about the mathematical knowl-
edge and skills that are important to assess, a four-part, cyclical
process is used to monitor the quality of assessment data and de-
cisions. Attending to the process helps ensure that important
knowledge and skills are being assessed (NCTM, 1995).

Figure 1. The Assessment Process

planning the
activity

gathering
evidence

using
evidence

interpreting
evidence

Adapted with permission from Assessment Standards for
School Mathematics, NCTM, 1995, p. 4.

The assessment process has proved a powerful model for
thinking about student work in mathematics. Used consciously as
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a guide to gathering, interpreting, and using evidence, assessment
provides a structured way to make values and judgments explicit:
What do | think is important for students to learn? What evidence
am | going to seek? What meaning do | attach to the evidence |
get? How am I going to use the evidence? The assessment process
has a simple message about teaching and learning: that a
teacher’s classroom actions should be based on a thoughtful analy-
sis of student understanding.

Since the introduction of the first set of standards in mathe-
matics in 1989, it has become increasingly evident that, in order to
help teachers transform their practice in accordance with stan-
dards, professional development must reach levels of need much
deeper than the need for information. Working with standards
means making decisions that are informed not only by expert in-
formation, but also by individual teachers’ beliefs, assumptions,
and mindsets—all of which affect the interpretation of the infor-
mation. To be effectively standards-based, therefore, professional

Table 1. Seven core learning challenges

Judgment about the quality of mathematics in tasks

Challenge 1. Reaching consensus about quality when looking
at mathematics tasks.

Challenge 2. Framing questions and structuring tasks so that
what is important and intended is elicited.

Judgment about the appropriateness of tasks

Challenge 3. Aligning classroom assessment with curriculum,
instruction, and external assessment.

Challenge 4. Ensuring that tasks involving important
mathematics elicit from the broadest range of
students what they truly know and can do, and
that there are no unnecessary barriers due to
wording or context.

Judgment about the quality of student responses

Challenge 5. Deciding what are reasonable student answers
to a problem when there is no one “correct” an-
swer.

Challenge 6. Using evidence to make valid inferences about
student understanding.

Judgment about consequent actions

Challenge 7. Determining appropriate actions in light of con-
clusions from student evidence.
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development must be rich and complex enough to support teachers
at the level of judgment as well as the level of receiving and inter-
preting information. (See, e.g., Ball, 1994; Little, 1993; Schifter
and Fosnot, 1993.)

In this regard, professional development based on assessment
is not just about assessment content—e.g., the new terminology,
techniques, tasks, etc. Teachers engage with the process of as-
sessment, as well. These multiple purposes necessitate more
complexity in the design and facilitation of the teachers’ learning
opportunities, so that they can exercise the judgment and develop
the inferencing skills necessary to follow the cycle of the assess-
ment process, from planning to gathering evidence to interpreting
evidence to using evidence, and back to further planning. In many
assessment work groups, teachers adopt, adapt, and create tasks.
As they do so, they are challenged to sharpen and exercise judg-
ment about subject matter, task development, the evidence in stu-
dent work, and the courses of action implied by student evidence.
This section looks at seven core learning challenges we have seen
arise in assessment-related professional development. These
challenges are organized according the types of professional judg-
ment that teachers may make in response to assessments. (See

Table 1|for a summary.)

Judgment about the quality of mathematics in tasks

Though it has not been the norm in staff development to agree
on and apply criteria about quality in mathematics, it is difficult to
get very deeply into issues of mathematics assessment without be-
ing explicit about quality of mathematics tasks and whether a par-
ticular task elicits evidence of important mathematical learning.

Challenge 1. Reaching consensus about quality when
looking at mathematics tasks.

Challenge 2. Framing questions and structuring tasks so
that what is important and intended is elicited.

Ultimately, teachers need to be sure that the tasks they use
measure the important mathematics they intend them to measure.
This implies some common understanding about mathematical
quality. In order for a group of teachers to discuss mathematical
guality, there need to be criteria for quality that can be used as
dimensions for an informal rating scheme. The point here is not
to certify tasks, nor to build an airtight rating scheme. Rather, it
is to generate conversations about mathematical quality, so that
members of the same teaching community can talk about and lis-
ten to opinions about what is important in mathematics.

Learning About Assessment, Learning Through Assessment 7



One option is to focus on the processes involved in doing
mathematics. For example, in one teacher-enhancement projectEl
teachers took the NCTM definition of Mathematical Power and
the language in several of NCTM'’s curriculum standards related
to number sense, and used them to build a rating scheme to rank
a cluster of tasks concerned with number sense. (For more infor-
mation on this process, see Bryant and Driscoll, 1998.)

At a teacher institute for a different projectﬂ teachers ana-
lyzed the following activity using the Mathematical Power defini-
tion along with several aspects of algebraic thinking they had been
studying, such as generalizing and building rules to represent
functional relations.

The post office only has stamps of denominations 5 cents and
7 cents. What amounts of postage can you buy? Explain your
conclusion. What if the denominations are 3 cents and 5
cents? 15 cents and 18 cents?

What generalizations can you make for stamp denominations
m cents and n cents, where m and n are positive integers?

When reporting back on their work, one group showed what
they did on the first part of the task (Figure 2). Another group,
aiming more at the generalization prompted by the second part of
the task, developed an algorithm.

“Given an amount of money, A, we divide it by the smaller de-
nomination. If the remainder is divisible by the difference be-
tween the denominations, then we know we can generate the
combination using the given denominations. Example: With 5
cent and 7 cent denominations: Try 129. 129 divided by 5 leaves
remainder 4. 4 is divisible by 2, the difference between 7 and 5.
So 129 works (5x23 + 7x2 = 129).”

The mathematical-power lens made it possible to discuss the
guality of mathematical communication and reasoning in each
piece and to measure the potential for conjectures. Thus, the first
group looked at the evidence they had that, in the (5, 7) and (3, 5)
cases, they could generate all amounts of postage, after a certain
point, while the (15, 18) case had consistent gaps. They conjec-
tured that the concept “relatively prime” is a key differentiating

2Assessment Communities of Teachers Project, Pittsburgh Public Schools,
1994-1997, supported as a Teacher Enhancement project by the National
Science Foundation, ESI1-9353622.

3 Leadership for Urban Mathematics Reform Project, Education Devel-
opment Center, 1994-1997, supported as a Teacher Enhancement project
by the National Science Foundation, ESI-9353449.
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Figure 2. One solution to the Postage Stamp problem
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factor. Meanwhile, the second group’s reasoning could be ana-
lyzed to see why the algorithm worked and whether it could be
further generalized.

Other schemes for analyzing an activity are possible, which
would offer different criteria for analysis. One possibility is to
think of quality in mathematics in light of mathematics as a disci-
pline with tradition. For example, one opinion has been offered
that there are three criteria for including a piece of mathematics
in the curriculum: beauty, historical significance, and utility (Ar-
tin, 1995). (Similarly, Thorpe (1989) suggests as criteria for in-
cluding topics in the curriculum: i. intrinsic value, ii. pedagogical
value, and iii. intrinsic excitement or beauty.) Looking at the
postage-stamp problem through such a lens, one could focus on the

Learning About Assessment, Learning Through Assessment 9



task’s utility, not only in its potential to underscore the power of
the relation “relatively prime,” but also to foreshadow the impor-
tance of linear combinations. Historical significance could be dis-
cussed in several ways, including the overarching topic of
Diophantine equations. Finally, beauty, which often is experi-
enced when one sees the same concept in different guises, could be
discussed in the connection the first group made between the rela-
tionship among the rows in the top two tables (captured in their
right-hand column) and, respectively, mod 5 and mod 3 systems.

Opportunities to discuss beauty also arise from surprising
mathematical results. Groups working on this problem are usually
surprised and excited when their evidence leads them to infer that
the following statement is true: “For relatively prime stamp denomi-
nations p and q, the largest postage amount that cannot be made
with combinations of p-stamps and g-stamps is (p —1)(g—-1) — 1,
or pg—(p +q).”

It is not important which particular lens is initially used to
discern and discuss the quality of mathematics in a task. Itis
more important that teachers be afforded opportunities to do
mathematics together and to have structured discussions about
mathematical quality. Of course, this implies the critical impor-
tance of the discussion’s facilitator, who must be attentive and
prepared, must know the mathematics underlying the tasks, and
must be able to introduce relevant viewpoints if they don't arise
from the group.

Judgment about the appropriateness of tasks

There are considerable opportunities for teachers to develop
their critical skills when weighing the appropriateness of tasks.
They can become adept at considering criteria such as student
developmental level, available resources and time, and the match
between task and purpose. Two particularly important and engag-
ing questions about tasks are whether, as classroom assessments,
they are aligned with the curriculum, instruction, and external
assessments being used, and how accessible they are to students.

Challenge 3. Aligning classroom assessment with curricu-
lum, instruction, and external assessment.

Challenge 4. Ensuring that tasks involving important
mathematics elicit from the broadest range of
students what they truly know and can do,
and that there are no unnecessary barriers
due to wording or context.
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Figure 3. A task on proportion

The small squares are all identical. Their side length is 100 mm.
The large squares are also all identical. Show how you can find
the side length of a large square without measuring. Give your
answer to the nearest millimeter.

Adapted from New Standards Project, 1997.

Regarding these challenges, a central feature of assessment re-
form in recent years has been the variation of mathematics tasks
along multiple dimensions. In creating or adapting tasks along
these dimensions, it is of course essential to stay mindful of the
guality of the mathematics represented and elicited. It is also
important to consider the cognitive demands of a task. Is a par-
ticular task intended to gauge how well students have mastered a
concept like ratio or proportion? Then its problem-solving de-
mands—the requirements for students to plan and carry out an
unfamiliar and complex problem solution—should be minimized.
For example, the task in adapted from the New Stan-
dards Project (1997), allows students to show understanding of the
concept of proportion, without demanding much problem solving.

In contrast, the task below involves problem solving, and
also challenges students’ conceptual understanding of ratio and
proportion.

Make a two-dimensional paper replica of yourself using
measurements of lengths and widths of body parts that are
half those of your own body.

An overarching purpose of teacher assessment groups is to
help teachers become more knowledgeable about how to select one
form of assessment over another. In this case, if a group of teach-
ers is keen to see how well students understand the concepts of
ratio and proportion, then they need to consider the following
guestion: Would the problem-solving demands of the second task—
e.g., requiring students to make plans and organizing informa-
tion—provide less valuable evidence of student learning of the
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relevant concepts than the first task? (For further elaboration on
task demands, see Neill, 1995, and Balanced Assessment Project.)

Another issue is the accessibility of the task. For example, as
interest in standards-based curriculum, instruction, and assess-
ment has grown in recent years, there has been a shift toward
greater use of open assessment tasks and instructional activities.
Part of the challenge in aligning curriculum, instruction, and
classroom assessment is for teachers to be aware of accessibility
issues around openness. Tasks can be open in the front to invite
multiple entry points; they can be open in the middle to invite
multiple pathways to solution; and they can be open in the end to
invite multiple solutions and/or extensions. Beyond certain
points, however, tasks can be too open if, instead of aiming the
students toward what is important, they make it possible for them
to concentrate on form instead of substance, or they make it diffi-
cult for students to put their solutions into a broader mathemati-
cal framework. Open-ended activities can be seductive, in that a
wider range of students can gain access to them and, through the
variety of exploration paths, develop a high degree of ownership
over their work. However, if a task isn't scaffolded in a way that
aims students toward important mathematics, then questions can
be asked: “Access to what? Ownership over what?” (For opinions
regarding the value as well as risk in using open-ended problems,
see, e.g., Clarke, 1993 and Wu, 1994.)

There is yet another task-construction caution regarding acces-
sibility: making sure that no students are unwittingly excluded.
Assessment tasks—especially more open tasks—often demand that
students interpret wording, context, and diagrams as well as what
the purpose of the task is and what is important in the underlying
mathematics. In particular, the more open a task and the more
context-based it is, the more varied and influential are the assump-
tions students can bring to their interpretation of the task. A task
may allow varying, and even conflicting, assumptions to be brought
to bear as students interpret. On their part, task writers assume
that students are familiar with certain contexts. In addition, those
who use the tasks with students assume the students are aware of
their intention in presenting the task.

For instance, in a national teacher projectﬂ(DriscoII, In prepa-
ration), a team of teachers decided to experiment with relevance of
context as a dimension in tasks, on the supposition that students
are more likely to engage in relevant tasks. Their experiment

4Classroom Assessment in Mathematics Network Project, Education De-
velopment Center, 1991-1993, supported by the Department of Education
as a National Eisenhower Project, R168C10098-92.
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Figure 4. Atask in a new context

DIRECTIONS TO THE STUDENT:

This is an open-ended question. Your answer will be judged on
how well you show your understanding of mathematics and on how
well you can explain it to others. Please write your response in the
space below the question and on the next page, if necessary.

Kim Katie Carlos Juan

These are floor plans of four different restaurants. You have been
offered a job waiting on tables at these four different restaurants. A
recent study shows secondhand smoke from restaurant patrons
dramatically increases the risk of lung cancer in restaurant workers.
Which restaurant will offer you the least risk? Explain.

(The shaded area represents non-smoking area.)

Adapted from the California Learning Assessment System.

involved taking a task from CLAS, the California Learning As-
sessment System, and changing the context from a gameboard to
the more politically alive topic of smoking in restaurants. (See
E.) The revised task changed the shaded regions in the diagram
from gameboard segments to non-smoking areas, and the students
were told, “These are floor plans of four different restaurants. You
have been offered a job waiting on tables at these four restaurants.
A recent study shows secondhand smoke from restaurant patrons
dramatically increases the risk of lung cancer in restaurant work-
ers. Which restaurant will offer you the least risk? Explain.”

When the teachers gathered the student work on the revised
task, they saw evidence that many students thought that it was
just as important in the task, if not more important, to analyze
room shape for airflow as it was to deal with raw fractional com-
parisons. Consequently, many strayed considerably in their re-
sponses from the mathematical explanations that the teachers
wanted to see. In the end, the experiment and, more importantly,
the opportunity to analyze the data together, gave the teachers a
chance to enhance their appreciation of the importance of wording
and context in mathematics-assessment tasks.
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The issue of validity, which refers to the appropriateness of in-
ferences made from information produced by an assessment, is too
complex to cover in detail in this document. But the related ques-
tion, “Does the assessment tell us what we want to know for each
individual student?” is one that deserves careful attention by
teachers in professional-development groups, at the very least so
they can be more alert to the many non-mathematical factors, like
language and culture, that can get in the way of a student’s dem-
onstration of mathematical learning.

“I worry about the language used in how the problem is presented
to students, how to make it very clear what they're expected to do,
especially if a student is in a testing situation without teacher in-
tervention. I'm concerned with perfecting the skill of making it
clear to the student what they are being asked, which is not
automatic or easy to do. For example, it's very common that a
task ends with ‘explain your reasoning’ or ‘justify your conclu-
sions.’ | find that too general for my students, at least until they
become acclimatized to the problems.” Interviewed high-school
mathematics teacher

Judgment about the quality of student responses

Among those initiating alternative approaches to mathematics
assessment, a frequently recurring realization is that “offering
rich problems to students results in getting rich answers. This
means that simple marking becomes a thing of the past and that
giving students credit for ‘the’ correct answers becomes a hard job”
(Van den Heuvel-Panhuizen, 1994, p. 359). Further, the task may
invite a range of mathematical answers. Then it may be more
appropriate to ask what is a reasonable, rather than correct, an-
swer—reasonable in light of the assumptions that the students
bring and reasonable in a mathematical sense.

Challenge 5. Deciding what are reasonable student an-
swers to a problem when there is no one
“correct” answer.

Challenge 6. Using evidence to make valid inferences
about student understanding.

Here, again, open-endedness in a problem can have risks as
well as advantages, in particular, if the lines of reasonable expec-
tations for student responses are not clear.

For example, teachers in one projectE|have used versions of the
so-called Consecutive Sums task in a range of middle-grades and

5 Leadership for Urban Mathematics Reform Project, Education Devel-
opment Center, 1994-1997, supported as a Teacher Enhancement project
by the National Science Foundation, ESI-9353449.
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high-school classrooms. In brief, the challenge to students is to
investigate which natural numbers can be written as the sum of
consecutive natural numbers (e.g., 15 =7 + 8), and in how many
ways (e.g.,, 15=7+8 =4+ 5 + 6), and to explain any patterns and
rules that they infer from their investigations. Questions about
what are reasonable answers arise in several ways. As a first ex-
ample, what is reasonable to expect when students write about the
numbers that cannot be expressed as consecutive sums? Some stu-
dents merely list the numbers: 1, 2, 4, 8, 16, 32, ..., in some
cases adding the observation that “each one is twice the previous
number.” Other students will identify the set of “powers of 2.”
Very few students attempt to prove why powers of 2 cannot be
expressed as consecutive sums of natural numbers. Again, teach-
ers grapple with the following question: What is reasonable (and
at what age level)?

As a second example, when students offer generalized rules,
e.g., regarding the different ways a number can be expressed as a
consecutive sum, what level of explanation is reasonable? Often,
students offer generalizations—sometimes drawing from appar-
ently thoughtful work—with little explanation or convincing ar-

gument. (See, e.g., Figure 5))

Figure 5. Work on Consecutive Sums
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It is possible, as we have seen in several projects, to have pro-
ductive conversations in mixed groups of middle-grades and high-
school teachers regarding expectations at different levels for gen-
eralization and convincing argument in student work.

Of critical importance is the readiness for unexpected answers
on the part of teachers (and others who look at student work). For
instance, it is easy to expect that in the following problem, “rule”
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will elicit from students who have had algebra a response that uses
equations and/or standard representations of functional relations.

Crossing the River. Eight adults and two children need to
cross a river. A small boat is available that can hold one
adult, or one or two children. Everyone can row the boat.
How many one-way trips does it take for them all to cross
the river? Can you describe how to work it out for 2 chil-
dren and any number of adults? How does your rule work
out for 100 adults?

Even among students who have studied algebra, however,
their responses sometimes contain no formal algebra. (Figure 6]
for example, shows the entire response of a student.) In various
groups of teachers, we have found it advantageous to build a dis-
cussion around a question: Though it doesn’t look like the “alge-
braic” response you may have used in doing the task, in what ways
is this response still reflective of algebraic thinking?

The learning challenges related to judging the quality of stu-
dent responses suggest the critical importance of two points of
emphasis in discussion: purpose and criteria. Teacher inferences
about quality must be rooted in discussion about purpose in look-
ing at the student work—especially, the distinction between the
purpose of understanding student thinking and the purpose of
evaluating student achievement. When teachers examine a piece

Figure 6. Work on Crossing the River
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of student work, there is often an inclination to score it—to decide
if the student “got it.” But sometimes student work shows signs
that, while the student may have performed at a low level on a
task, he or she is thinking in ways that have great potential.

Teachers working together need the opportunity, for a particular
mathematics task, to agree on criteria for what are “reasonable”
answers, based on a knowledge of the embedded mathematics and
of the developmental levels and experiences of the students, and
based on expectations for students’ mathematical learning that
have been established in the broader contexts in which they
teach—in particular, through state and local standards and
frameworks (Webb, 1997). In professional-development settings,
teachers can hone their skills in making inferences about student
thinking, strategize on how to talk with students about standards
and their progress toward standards, and discuss how to design
instruction to move students’ understanding forward. In so doing,
they can increase the likelihood that assessment will be used to
improve teaching and learning and lessen the chances of individual

Figure 7. More work on Consecutive Sums

4. Use the discoveries you made in question #2 to come up with
shortcuts for writing the following numbers as the sum of two or
more consecutive numbers. Describe the shortcuts you created and
tell how you used them to write each of the numbers below as sums of
consecutive numbers. '
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teachers wanting to water down assessments because they have
concluded their students “can’t do this kind of task.”

Consider the example in again on Consecutive Sums,
in which the student falls well below standards for “describing the
shortcuts” and “telling how,” but it is easy to infer that there is a
well-reasoned procedure underlying the disconnected computa-
tions—one that seems based on and works backward from the rec-
ognition that three consecutive numbers beginning with n have
the sum 3n + 3; four consecutive numbers have the sum 4n + 6;
five have the sum 5n + 10; etc.

Not only should teachers agree on criteria, they also should
work to calibrate how consistently the criteria are applied across
the group. This goal, often referred to as “inter-rater reliability”
when the assessment’s purpose is evaluation of student achieve-
ment, can be accomplished by structuring teacher discussions so
that there are frequent opportunities to share, compare, and re-
vise judgments rendered.

Judgment about consequent actions

As mentioned earlier, assessments can be carried out for dif-
ferent purposes. They can aim to inform instruction, or to monitor
students’ progress toward standards, etc. For each particular
purpose, teacher assessment groups can adopt and apply guide-
lines for what consequent actions should follow their interpreta-
tions of student work.

Challenge 7. Determining appropriate actions in light of
conclusions from student evidence.

In particular, the enhanced role of teachers in assessment un-
derscores the importance of interpreting student work to craft ap-
propriate classroom responses. Teacher groups can and should
learn to analyze a range of student work on a task and to deter-
mine points where students need further instruction. Such a pro-
cess is modeled in the teacher materials from Exemplars (1995), as
in the example show in The primary-level task is as fol-
lows:

Six-Pack of Soda Problem. | often buy cans of soda in a six-
pack. If I buy two six-packs of soda each week, how many
cans will I buy in a month to recycle? How many six-packs
will that be?

Student responses are provided, with commentary from the
teacher who submitted the task and student work, which offers
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interpretations of the student work and so models for teachers
how they might analyze similar pieces.

Teacher discussions around this analysis can lead to strategies
particular to this student, but also, more generally, they can lead
to strategies on how to build student capacities for using proce-
dures and for diagrammatic representation.

Teacher groups that stay together for an extended period will
notice in student work some key areas where feedback can affect

Figure 8. Student response to the Six-Pack of Soda problem
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Commentary. This student started to use a helpful mathematical procedure but
didn't carry it through. Even though this student has an understanding of the
concept of 6, and verbally stated this while using the models provided, s/he did
not represent this in the diagram and was unable to get close to a solution.

Reprinted with permission from Exemplars, 1995, p. 9.
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Figure 9. Stewart’s response
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Reprinted with permission from Assessment Standards for School Mathematics,
NCTM, 1995, p. 35 and from Ruth Cossey, Mills College.

students’ progress toward standards. For example, many students
have difficulty with the notion of mathematical generalization.
The excerpt in Figure 9]from NCTM's Assessment Standards illus-
trates, and cites one possible strategy for consequent action. It
presents the work of a seventh-grader named Stewart, who sum-
marizes, with diagram and statement, his work with pattern
blocks to investigate the different ways to increase the size of
geometric figures, like squares.

The text comments, “Stewart has clearly identified a pattern of
squared numbers but has not expressed his conjecture, ‘All squared
numbers are the sum of odd numbers,’ precisely. The teacher wrote
the following note to Stewart and placed it on his report:

Stewart, your work indicates that you know special odd humbers
that sum to 16, 1+3+5+7, not just any odd numbers (e.g., 11+5).
You need to be more convincing that your pattern will always
work. (NCTM, 1995, p. 35)
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Most of the mathematics activities in this document, like most
of the activities used in our professional-development projects, ask
students to construct their responses to mathematical questions.
On occasion, however, teachers can benefit from considering the
selection, use, and interpretation of more traditional assess-
ments—in particular, multiple-choice items. Discussions about
such items can motivate teachers’ use of diagnostic questions to
uncover patterns of student thinking. For example, the Third Na-
tional Assessment of Educational Progress presented the following
multiple choice item (NAEP, 1983):

An army bus holds 36 soldiers. If 1,128 soldiers are being
bused to their training site, how many buses are needed?

Only 24% of a national sample of 13 year-olds chose the correct
answer. A common incorrect choice was a non-whole-number an-
swer, such as one of the representations of 31 1/3, the result of
dividing 1,128 by 36. This raises several questions, including:
How do students make sense of division-with-remainder story
problems? Does the choice of an answer that is not a whole num-
ber imply the student is working only in a mathematical domain
and not considering the story context? Does choosing the wrong
answer mean a student isn’t trying to make sense, or is making
sense in some alternative way?

It would be shortsighted to conclude that the answers to these
guestions are the same for all students. One study investigated
students’ sense making in doing a task similar to the one above.
Student interviews “revealed that some students, who would have
answered incorrectly if the tasks were presented in a multiple-
choice format, were able to offer interesting interpretations of
their numerical answers. For example, one student spoke of
‘squishing in’ the extra students, and others suggested ordering
minivans rather than a full bus for the extra students” (Silver
etal., 1993, p.120).

There is a critical point here for teachers’ professional develop-
ment. Whether the lens on student understanding is an alternative
or traditional assessment, student sense making cannot be pre-
sumed. As the responses to the bus item indicate, there are cases
where the challenge to teachers is to craft appropriate diagnostic
actions to determine how students are thinking.

To a great extent, the learning challenges described in this
section define the ground of professional development for teachers
as they learn to become more effective users of assessment. We
have argued that the professional craft of assessment requires
more than acquiring information and how-to knowledge; it re-
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quires, as well, the honing and exercise of judgment related to the
assessment process: from planning to gathering evidence to inter-
preting evidence to using evidence for decisions about teaching

and learning.

“But the positive side of that
is, they learn more about
kids’ understanding, more
about what they’re thinking
and not thinking. That's
when it becomes assessment
that's not separate from in-
struction, an embedded as-
sessment. Very few people
do this or do it well, but when
we do it well, if assessment is
really part of the instruction,
then we don’t take it sepa-
rately and the time spent on it
is not a separate issue.”
Mathematics supervisor of
large urban district

22

The benefits from these efforts can be con-
siderable. For one, teachers find that assess-
ment and instruction can blend together as
mutually supportive endeavors. Second, in
embracing the various challenges to judgment
around the topic of assessment, teacher groups
not only build assessment skills; they can inte-
grate the assessment process into other areas
of their professional development, as well. In
particular, they can improve the habits and
norms of professional discourse, make explicit
and sharp the mechanisms for drawing infer-
ences about student learning, and build con-
tinuous-learning models within staff-
development systems. The next section looks
at features of planning, organization, and fa-
cilitation that make these outcomes possible.
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lll. Planning and Organizing
Professional Development

This section offers a view of professional devel-
opment as continuous learning, discusses the role
of the facilitator as an advocate for principles of
good assessment as well as a supporter of inquiry
into teachers’ concerns, interests, and learnings,
offers a discussion of the features of effective as-
sessment-focused professional development experi-
ences, and provides a suggested core sequence of
professional development activities.

As mentioned in the previous section, the as-
sessment process represents a simple message
about teaching and learning: that a teacher’s
classroom actions should be based on a thought-
ful analysis of student understanding. There is
an analogue for teachers’ professional develop-
ment: that the design and implementation of

“We found that a suppor-
tive environment—where
time, professional devel-
opment, and informal as-
sistance were available to
teachers—was an impor-
tant factor in helping
teachers work with the
assessment. At such
schools, teachers met on a
regular basis—during or
after school or at profes-
sional development ses-
sions—to discuss
assessments and instruc-
tion” (Khattri et al., 1995).

teachers’ learning experiences should reflect a thoughtful analysis
of their understanding of the subject matter at hand. By empha-
sizing the ongoing use of feedback, the 4-part model suggests a

way to think of teachers’ professional development as a continuous
learning cycle, shown in and elaborated below.
Plan staff-development events with an eye toward meeting

teachers’ current learning goals, needs, concerns. As assessment-
focused groups develop, perspectives about assessment broaden
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Figure 10. Continuous learning cycle
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Expanded with permission from Assessment Standards for School Mathematics,
NCTM, 1995, p. 4.

from attention to testing and grading to seeing assessment as an
ongoing process and to considering actions, like the use of open-
ended questions, that support both assessment and instruction.

Gather evidence—before, during, and after the event—about
teacher learning, through observation, discussion, and written
evaluation. The more that staff development allows teachers to
experiment actively with assessment, the more accurate will be the
appraisal of their learning and their concerns about assessment.
Just as the learning of mathematics needs a heavy dose of active
investigation by the learner, so too does learning about assessment.

Interpret the evidence to determine what has been learned, and
what are lingering or new concerns. As we will explore more deeply
in Section VI, concerns about an innovation like alternative assess-
ment change over time and require flexibility and a listening stance
on the part of those who plan and deliver professional development.
The following are some personal changes we have heard expressed:
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“I wanted to see a sampling of new assessments, and now | want
to figure out which ones are realistic for me to adopt.”

“Now that we know how much our students don’t know, what do
we do instructionally?”

“l was focused on preparing for the new state test, and now |
want to see whether | can use the state scoring guides to improve
the quality of my students’ explanations.”

Use the evidence to chart implications for future staff-
development sessions.

This application of the assessment process to teachers’ profes-
sional development holds value whether the focus of the profes-
sional development is assessment or not. However, when the focus
is improving the assessment of student learning, with attendant
messages about the importance of a standards-based approach to
gathering, interpreting, and using evidence, it is especially valu-
able to model the process for the teachers’ own learning.

The role of the facilitator

In the organization of assessment-focused learning experi-
ences, the facilitator has three overarching goals: to identify and
advocate for what he or she deems important—his/her own inter-
ests, values, and beliefs—with regards to principles of good as-
sessment, to support inquiry into the interests and concerns of the
teachers in the group, and to design effective professional learning
experiences that balance attention to both.

Advocate for principles of good assessment. An effective fa-
cilitator is clear about his or her own interests in leading the group.
Is it to raise the quality of mathematics contained in the assess-
ments currently used? Is it to bring coherence to the links among
assessment, curriculum, and instruction? Is it to raise awareness
about equity issues? To be fully effective, the facilitator needs to be
forthright in advocating for these interests. Assessment is all about
judgment and values, so there is a natural place in the group for the
interests of the facilitator to be expressed and discussed. Several
kinds of resources can help facilitators identify and articulate those
interests, in particular, the various state frameworks and the sev-
eral NCTM standards documents.

The NCTM Assessment Standards for School Mathematics
(1995) is a particularly helpful resource for facilitators: The
document outlines six standards for assessment that can support
a facilitator in determining what is important to advocate for in
mathematics assessment. Below we list the assessment standards,
and with each, provide examples of related advocacy statements
we have made as facilitators.
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« Mathematics. Assessment should reflect the mathematics that
all students need to know and be able to do. It is not enough
for students to find tasks engaging. It is essential that they
and their teachers find important mathematical concepts
and/or processes through the tasks.

 Learning. Assessment should enhance mathematics learning.
Students should be able to learn from being assessed. For ex-
ample, if the focus is making convincing arguments, then they
should learn something in the aftermath of the assessment
about standards for making convincing arguments.

 Equity. Assessment should promote equity. All students de-
serve regular work on open and challenging tasks.

* Openness. Assessment should be an open process. Students
need to know what standards they are being held accountable
for, and how well they are progressing toward them.

* Inferences. Assessment should promote valid inferences about
mathematics learning. The processes by which we go from evi-
dence to conclusions about student work need to be explicit.

e Coherence. Assessment should be a coherent process. In order
for students to succeed in assessment that asks them to con-
struct their own solutions, they need instruction that encour-
ages them to explore and construct their own mathematical
meaning for concepts.

Many of the educators we interviewed recommended that facilita-
tors make an early case for the value and importance of teachers be-
coming more actively involved in improving assessment, in particular,
as a way of aligning classroom experience with external assessments.
At the same time, honest statements are needed about the challenges
inherent in improving assessment.

“I tell the teachers that there are larger shifts happening in the
world of assessment, and what we are about to do is meant to be
aligned with those shifts. . . . | tell them that working on alterna-
tive assessment is ‘professional problem solving,’ the analogue of
what we want students to be doing in the mathematics classroom.
Just as we want students to be problem solvers and not just algo-
rithm users, we want teachers to be assessment problem solvers
and not just test users. . .. | think it's important to provide ex-
amples that can lead to consensus that, under current assess-
ments, we are not getting what we need.” Mathematics
supervisor in mid-sized district

Supporting inquiry. In any given group of teachers, there may
be a range of knowledge and experience related to mathematics
assessment, thus bringing a range of concerns to the group. Itis
important for facilitators to elicit the knowledge and the concerns.
(Section V describes a framework for identifying and managing
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such concerns.) Further, at the root of effective assessment
change is a careful examination of values, and a determination of
what values are shared. Each teacher brings to assessment-based
staff development a distinctive set of mindsets, values, opinions,
and feelings, often looking very different from—perhaps in conflict
with—those held by others. As a consequence, the facilitator
needs to infuse a spirit of inquiry into his or her facilitation, and
to create the space in which participating teachers can both share
their own perspectives and hear the perspectives of others.

Often, when the facilitator successfully inquires into the mul-
tiple perspectives of group members, participants discover that the
key to addressing individual concerns is to tap into the experience
within the group.

“I try to listen to the teachers’ concerns. And
teachers do start to figure out how to make it
reasonable: don't read all 180 papers on a
single night, don't read every single journal
entry, have kids read one another’s papers,
have them write group responses. Teachers
need to work this stuff out, to develop ways.”
Mathematics supervisor of large urban district

“You need to be practical and reasonable, and
to let the teachers know you are. You need to
help teachers picture that much of what is ‘al-
ternative’ builds on what they are already
doing. In other words, you need to give cre-
dence to informed judgment.” Leader in rural
statewide systemic initiative

One of the assessment
leaders we interviewed
related: “A good structure
will make feedback to
teachers a regular feature,
so they can mark change
and make adjustments. A
good structure can magnify
and help broadcast small
improvements. A good
structure can help teachers
synthesize the individual
achievements of group
members, so not everyone
has to do everything.”

The facilitator’s sustained inquiry into the perspectives and

concerns of participating teachers creates a public discussion that
can shed light both on what is being learned and how the concerns
of the group are evolving. This approach provides facilitators the
data they need to continue to adapt professional development ex-
periences to best meet the needs of the teacher-learners involved.

Designing professional development to balance attention to
both inquiry and advocacy. Facilitation of effective professional
development must include both sustained inquiry into partici-
pants’ perspectives, and advocacy for principles of good assess-
ment. Neither alone is sufficient for good facilitation. The
challenge for the facilitator is to bring balanced attention to both.
There are several features of professional development that can
support facilitators in balancing the two.
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Design features of effective professional development

What characterizes groups that productively focus on assess-
ment in their professional development? Below we offer a charac-
terization of design features that, in our experience, contribute to
effective assessment-focused professional development. What
these design features have in common is that they are consistent
with good learning practices and emphasize the importance of the
learners’ construction of meaning and knowledge: Professional
development experiences should be consistent with the kinds of
classroom experiences we want for students. Applying the princi-
ples of effective learning implies that teachers are provided active-
learning opportunities for constructing and testing meaning and
for exercising judgment, in particular, in the area of mathematics
assessment. (Other useful characterizations of the features of
effective professional development include Loucks-Horsley, Stiles,
& Hewson, 1996; and NCTM, 1991).

Clarity of outcomes and purposes. Choices made on the con-
tent and design of professional development experiences should be
consistent with the overall desired outcomes and purposes. The
facilitator should be clear about his or her intended outcomes and
purposes and communicate these clearly to participating teachers.
The facilitator should also seek to understand teachers’ expecta-
tions for participation in professional development activities.

Ongoing. Professional development should reflect a commit-
ment to continuous learning. Groups that explore assessment
together on an ongoing basis, with a clearly defined workscope,
can make deeper inroads than groups that meet infrequently or
with no clear agendas.

Client-driven and concerns-based. Designers of effective pro-
fessional development experiences pay close attention to the ex-
pressed interests and needs of the participating teachers. Teachers’
concerns will vary within the group, and will likely change over
time. So facilitators need to be flexible about addressing concerns
as they arise (Loucks-Horsley and Stiegelbauer, 1991).

It is often helpful for the facilitator to make regular use of
evaluation forms for feedback on professional development ses-
sions. Even a very simple form, consisting of three questions
(What did you like about today'’s session? What do you wish had
been done differently? Today’s session made me think about . . .)
has proved useful for the authors as feedback. However collected,
the important points are that facilitators should periodically
gather evidence about teachers’ concerns, and use that informa-
tion in planning future professional development experiences.
Moreover, facilitators should be explicit about the way they are
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using this evidence to adjust instruction, to assist teachers in un-
derstanding how assessment can be used for this purpose.

Opportunities for developing judgment. Learning experiences
should create opportunities, through interaction and discussion
among teachers, for addressing the challenges and developing
judgment in the areas described earlier in this publication: judg-
ment about the quality of mathematics in tasks, judgment about
the appropriateness of tasks, judgment about the quality of stu-
dent responses, and judgment about consequent actions. Activi-
ties such as working on tasks together and discussing the
mathematics required by the task, analyzing student work, scor-
ing student work on a rubric, developing rubrics, creating or
adapting tasks, and planning diagnostic interventions are exam-
ples of such opportunities.

Evidence-based. Learning activities should be based on ex-
amining common evidence (e.g., student work, examples of
mathematical tasks, case studies) and support discussion of the
variety of inferences made from that evidence (Bryant and Dris-
coll, 1998). The use of common evidence can ground discussion
and decision making in the interpretation of data and lessen the
risks that decisions will be based on unexamined opinion.

Connected to classroom practice. Professional development
experiences should connect to participants’ classroom practice in
ways that encourage teachers to transfer learning to changes in
classroom practice. Connections to practice can be made when, for
example, teachers collect and share their own student work, try
new tasks and assessment methods in their classrooms, or par-
ticipate in discussion of classroom-based challenges and concerns.

Opportunities for reflection. Opportunities for individual and
group reflection on learning should be provided. Reflection oppor-
tunities may include periodic individual reflective writing on se-
lected prompts, sharing reflections verbally in pairs, or teachers
creating their own portfolios of work from an ongoing professional
development experience.

Collegial. Sessions should be designed to provide the opportu-
nity for participants to learn from one another’s perspectives
through collegial discussion (Miller, Lord, and Dorney, 1994). In-
stituting a set of ground rules for discussion supports this collegi-
ality, emphasizing the importance of maintaining such habits as
listening, expressing concerns openly, and making underlying as-
sumptions clear. Of particular importance in assessment-related
professional development are ground rules that guide the ways in
which teachers talk about each other’s student work. If the work
is offered by a teacher for the purpose of analyzing students’
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mathematical efforts, it is essential that the focus be on the evi-

dence of learning and understanding in the work, and not on the
effectiveness of the teacher’s instruction. Teachers take risks in
offering student work for analysis, and it is important to support
them in their risk taking.

Relevant information. Information, including readings and re-
sources such as sample tasks, should be provided to teachers
whenever relevant. The references section at the end of this pub-
lication can serve as a useful starting point in locating appropriate
resources for use with teachers.

Organized to support learning. Professional development ex-
periences should reflect good organizational and logistical prac-
tices. For example, materials such as handouts and overhead
transparencies should be clear and readable, and should provide
adequate information; the room set-up should be conducive to the
experience (for example, teachers sitting in groups around tables
rather than theater style); and ample time should be provided to
accomplish the tasks.

A suggested core sequence of activities

It helps to adopt a core sequence of activities to engage teach-
ers in analyzing tasks and student work. We suggest a sequence
below that does just this. Repeated periodically, this sequence can
lead to a variety of ancillary activities, and fits nicely within a
continuous learning view of professional development. One com-
monly used core sequence has four steps (see Figure 11), and al-
lows teachers to focus on the challenges named earlier in this
document and to develop skills and exercise judgment collegially.

1. The participants investigate several tasks, all similar in con-
tent area—e.g., place value, proportional reasoning, or simi-
larity. By investigate we mean that teachers do the
mathematics themselves as learners.

2. Participants discuss the various opinions in the group regard-
ing what mathematics the tasks are likely to elicit. This sup-
ports teachers’ exercising of judgment about the quality of the
mathematics and the appropriateness of the task for eliciting
that mathematics in an equitable and accessible way.

3. On one of the more open-ended tasks, which is deemed acces-
sible to students at all grade levels represented, participants
collect student work to be brought to the group.

4. In the group, participants analyze the student work and dis-
cuss what kinds of evidence about student understanding are
accessible through this task. This conversation supports the
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Figure 11. A suggested core sequence

Investigate
tasks

Discuss
solutions

Collect
student
work

Inferences
about student
understanding

Follow-up
activities

Analyze
student
work

Inferences
about task
quality

Follow-up
activities

exercise of judgment about the quality of student responses
and consequent actions. It can also cycle back to the appropri-
ateness of the task in eliciting student responses.

The student-work discussions will lead to inferences about
student understanding and/or to inferences about the demand and
guality of the tasks. On the basis of these discussions, the group
facilitator can suggest some next steps for group activity. For ex-
ample, if the group discussion leans toward student understand-
ing, the group can plan to engage in a variety of activities, such as:

* engaging in case discussions based on instructional dilemmas
(e.g., Barnett et al., 1994);

» using performance standards to sort student work for instruc-
tional needs; and

» designing or adapting schemes for classroom observation of
problem solving.
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Alternatively, if the discussion leans toward task demand and
quality, then the group can plan to engage in activities that cover

» creating tasks that fit the purposes for which they are in-
tended; and

e developing rubrics.

“First start with open-ended problems that the presenter has
practiced with, has tried. For newcomers, start with problems
that can be completed in one class period. | see too many prob-
lems that are problems of the week, that take two or three days to
do plus homework, they're too intimidating. Not that they're not
useful, just not the best thing for newcomers. They may be more
exciting and juicy, but they won't be used as frequently.” High-
school mathematics teacher
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IV. A Framework for Addressing Concerns

By this point, it should be apparent that there is a particular
complexity to assessment-based professional development. Par-
ticipating teachers learn about new directions in assessment while
they engage in repeated applications of the assessment process.

From the start in assessment-focused groups, teachers are
challenged to sharpen their skills in gathering and using evidence
to make valid inferences. However, the varied underlying con-
cerns that teachers bring to their group work will have a bearing
on their attention to the challenges and their capacities to meet
the challenges. For example, it would be unwise for a group facili-
tator to concentrate on teachers’ judgment about the appropriate-
ness of tasks if the dominant concern in the group is to get more
information about the different kinds of tasks being used in alter-
native-assessment initiatives.

Those who design assessment working groups need to account
for the variety of concerns in their planning. This section describes
some common teacher concerns about alternative assessment and a
framework to use in listening to and responding to the concerns.

Assuming that there will be a group of teachers working to-
gether on assessment, it may be that experience with assessment,
and therefore the concerns, will vary within the group. And, no
matter what the variation, concerns in a group will change over
the course of time. Planning for the group activities needs to take
variation and change into account. Whether the driving purpose
is to improve classroom instruction or to align what happens in
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the classroom with externally administered testing, assessment-
focused professional development will be experienced by many
teachers as an innovation that is nudging, if not requiring, them to
change their practice. There is a well-established framework
(Loucks-Horsley and Stiegelbauer, 1991) for thinking about the
stages of concern that adopters of innovations typically pass
through, and that framework, the Concerns-Based Adoption Model
(CBAM) is relevant here. Briefly, the framework’s stages of con-
cern span transitions from initial awareness of an innovation all
the way to exploring how to refocus and improve the innovation.
The stages are shown in

To capture the flavor of concerns that teachers express about
assessment, we interviewed ten people with extensive experience
in designing and conducting assessment-focused staff develop-
ment. The interviews yielded a set of concerns often heard by
these group leaders, which we have sorted using the CBAM
framework. (See ) Some of the concerns could sit in more
than one category. For example, the bottom, italicized quote
seems primarily to be concerned about consequence for the stu-
dents, but also seems to foreshadow concerns about collaboration
with other teachers. No concerns were expressed that seemed to
fit under Refocusing. An example of a refocusing concern voiced
by teachers once they have worked with innovations in assessment
for a while might be, “Will the district support us in using grade-
by-grade student work analyses to redefine the district’s perform-
ance standards?”

Table 2. Stages of concern

Stage 0. Awareness concerns: Basic awareness about the
innovation.

Stage 1. Informational concerns: Focus on learning more
detail about the innovation.

Stage 2. Personal concerns: Focus on individual’s role, the
demands of the innovation, and adequacy to meet
demands.

Stage 3. Management concerns: Focus on efficiency, organi-
zation, management, time, best use of resources.

Stage 4. Consequence concerns: Focus on impact on students.

Stage 5. Collaboration concerns: Coordination and coopera-
tion with others in use of the innovation.

Stage 6. Refocusing concerns: Exploration of more powerful
alternatives.

From Loucks-Horsley and Stiegelbauer, 1991.
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Stages 0 and 1. Awareness and informational concerns

How might a group facilitator plan for addressing needs for
awareness and information? One economical way is to organize
the information around the four shifts in assessment mentioned
earlier. These were shifts

« away from basing inferences on single sources of evidence and
toward basing inferences on multiple and balanced sources of
evidence;

« away from reliance on comparing students’ performance with
that of other students and toward reliance on comparing stu-
dents’ performance with established criteria;

« away from relying on outside sources of evidence and toward a
balance between these sources and evidence compiled by
teachers; and

« away from a preponderance of assessment items that are
short, skill-focused, single-answer, and decontextualized, to-
ward a greater use of tasks that are context-based; open to
multiple approaches and, in some cases, to multiple solutions;
complex in the responses they demand—e.g., in communication,

Table 3. Assessment-related concerns

0. Awareness

1. Informational | “What are rubrics?” “Portfolios?” “What are examples of the kinds
of alternative tasks that are being used?”

2. Personal “What are the newspapers going to do with the information?”
“What conclusions are going to come out of this, and how and where
is the information going to be used?”

“How do I talk with parents about the changes?”

“Will my administrators support me?”

“How do I deal with transition? I'm using fewer traditional tests,
but don't yet have an adequate system to replace it.”

3. Management “Where can | find the time to fit these tasks in? to score using ru-
brics? to handle portfolios?”

“If a simple grade isn't sufficient, how do | report in a way that is
clear, concise, but not backbreaking for me?”

“With all the open-ended tasks, how can | be sure what's a right
answer?”

4. Consequence “Will there be some continuity between grades, so that my students
don't only see something different in my classroom and not in others?”
“Do the new assessments really tell us what we need to know?”

“I'm afraid we're de-emphasizing rigor in favor of student inventiveness.”
“How can you score a piece ‘proficient’ if the student doesn’t get the
right answer?”

5. Collaboration | “Will there be some continuity between grades, so that my students
don't only see something different in my classroom and not in others?”

6. Refocusing
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representation, and level of generalization; and drawn from a
wide spectrum of mathematics concepts and processes.

The first implies that attention should be given to defining and
providing examples of different sources of evidence—e.g., portfo-
lios, short-answer tasks, performances, student self-assessments,
observations. The second implies that attention be given to un-
derstanding and reaching consensus about the criteria that are
used to judge quality; therefore, examples of scoring rubrics and
performance standards need to be provided and discussed. The
third implies that information should be provided about efforts in
several states and districts to complement test data with other
data sources, such as portfolios. The fourth implies that teachers
should see and discuss a variety of mathematics tasks.

“Another question teachers have is, where do the problems come
from? Where can I find good performance tasks? What do | do if |
don’t have one that fits what I'm teaching? Often teachers don't feel
they have access to the resources they need. That's the biggest hit in
workshops, is giving people collections of problems for them to use as
resources in getting started.” District leader of test-change efforts

Stage 2. Personal concerns

Once concerns for basic information are addressed, and as as-
sessment-focused groups progress, teachers express other, more
personal concerns related to the impact on their own experience
and on the values they hold dear. The challenges to teachers’
judgments about the quality of mathematics, discussed earlier, are
particularly likely to raise personal concerns. Understandably,
individual feelings of inadequacy about mathematical under-
standings or skills will raise personal concerns in settings where
open discussion is invited and expected.

Drawn from the experience of the educators interviewed for
this document, the teachers’ expressed concerns reveal a particu-
lar set of worries about how vulnerable new assessments will
make them. Concerns about support are common, and they in-
clude the administrative net underneath, the buy-in by teachers in
grades before and after, and the availability of helpful resources.
Concerns about smooth transition from an old system to a new one
are strongly felt. This is true of individual teachers trying to
make changes in their own practice, but it is especially true in
settings where widespread assessment change is underway or
pending, where concerns include the use of information in and by
the community, the handling of community questions, and the use
of information to improve programs.

“Designing alternative forms of assessment is a real tricky thing.
If you believe, if you've been convinced, that these forms of as-
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sessment are the way to go, then getting the skills to do that kind
of assessment is very necessary and requires time. You can't just
say, | believe this is a good way to go and so it's going to just hap-
pen. We didn't see these forms of assessment when we were in
school, we didn’t see them in teacher preparation programs, and
we haven't ever used them in our classrooms before. Teachers
need to not give up when at first an assessment doesn’t succeed.
A lot of the time, you try something, and it doesn’t work at first
and it turns out it wasn't assessing what you thought you were
assessing. These assessments are new, and different, and teach-
ers ought to have the right to work on it, and improve on it. They
need the space to try it without being evaluated on it right away,
for instance.” Teacher veteran of portfolio-scoring teams

“I find it important to talk about taking a long-range view of as-
sessment change. | don't talk about it in the usual one-year time
frame, but more in terms of three to five years. | tell teachers, If
this stuff is really profound, it may not show up right away.” Dis-
trict associate superintendent

“Another question teachers have is what are parents going to say,
related to how their students will do on standardized tests. If we
don’t test that way, when students get to standardized tests, how
are they going to deal with the multiple choice questions? What if
the scores aren't there? These are concerns of both parents and
administrators.” High-school mathematics teacher

“One big question from teachers is, how do we handle concerns
and questions from the parents and the community, especially in
California or other states where testing is a big political issue?”
Urban district mathematics supervisor

“My biggest concern right now is how do we educate the public,
especially when the assessment is a visible thing. When changes
are happening in the classroom, it can be handled, especially
through parent-teacher communication: work gets done, feedback
is given, work goes home, and there’s a gradual awareness that
builds.” Urban district mathematics supervisor

For those facilitating assessment groups, there are a few impor-

tant considerations in planning to address these personal concerns:

Provide regular opportunities for participating teachers to dis-
cuss their progress and concerns.

Use small-group explorations of the mathematics, with an em-
phasis on the building of knowledge in the groups, to alleviate
individual feelings of inadequacy around the mathematics.

Plan to advocate for the longer view in setting the tone with
the teachers, to advocate for a commitment to exploration and
experiment, and to resist requests to “show us how.”
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« Find ways to elicit concerns and make them explicit, but be
candid and realistic about the possibilities of addressing them
within the group.

» Separate the teachers’ capacity building—especially the sharp-
ening of judgment about tasks, student work, and consequent
actions—from techniques for public relations. The latter may
be of interest to participants, but they are no substitute for the
former. Give concrete reasons for becoming proficient in as-
sessing students’ learning.

* Plan that, over time, the group will select illustrative examples
of tasks and student work for purposes of communication
about assessment changes. Good examples and informed
commentary can be the most effective kind of public relations
for assessment in mathematics.

Stage 3. Management concerns

Once teachers invest themselves in trying to incorporate alter-
native approaches to assessment in their own practice, manage-
ment concerns arise, related to time management; the application
of criteria; and reporting procedures.

“The question, and | hear this one all the time, is where do you
get the time, as a classroom teacher, to score all these papers?
And not only to score them, but read them and process what the
kids are saying? To be honest, when | was a teacher way back
when, most of the time, I'd just check the ‘answer column.’ |
hardly ever looked at the student work. And I think that's what
most teachers do. Where do you find the time to read responses,
make comments, give feedback? Like using student journals is a
terrific idea, but teachers want to know, when am | going to find
time to do this?” Urban district mathematics supervisor

“The most frequent question | hear from other teachers is, how is
this going to impact everything else | have to do, since this is go-
ing to take longer? . .. The big issue is time, and time in the per-
spective of, if I spend time on this stuff, how am | going to be able
to cover the curriculum? ... The time issue usually comes up in
terms of the coverage of the curriculum. And I usually have to
answer that by saying, ultimately we’re going to have to grab
stuff out of the curriculum. Because it’s a legitimate concern, how
can you do this stuff, and still cover the same curriculum.” High-
school mathematics teacher

In our experience and in the experience of those we consulted,
one of the most effective ways to address management concerns,
once they have been elicited, is to ask teachers to address the group
who have found ways to address particular management concerns.
This approach increases the number of effective strategies available
to the group, going beyond the personal experience of the facilitator.
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In addition, there are helpful print resources available, such as
Petit (1992), Stenmark (1991), and Tsuruda (1994).

Stages 4 and 5. Consequence and collaboration concerns

Even as they grapple with management concerns, teachers
who are invested in learning through assessment and adopting
alternative approaches to assessment develop concerns related to
how their changes in assessment will affect the quality of their
classroom work and the learning of their students. Two promi-
nent clusters of such concerns are content and equity.

Content. An essential component of learning through assess-
ment is exposure to a variety of mathematics tasks. As they be-
come familiar with tasks that require student performance, or
that are open or complex, teachers often express concerns about
validity, rigor, and quality.

“As we move to using new forms of assessment, the question | hear
most often from teachers, and from parents, is ‘Where's the math?'

I think people can often see how these open-ended problems do ad-
dress the first four NCTM standards: communication, problem
solving, reasoning, and connections. But a lot of the time, they
have this question: How do you know that students know the basic
skills or are able to compute? They have a sense that there’s not a
good balance.” Urban district mathematics supervisor

“Teachers ask, where do the basic skills get taught in relation to
performance assessments? Before, during, after? Do performance
assessments address the teaching of basic skills? In other words,
and this is a question for a lot of parents, can we assume that a
child that can perform on a high level on a performance assess-
ment knows the basic skills?” Director of assessment-based
teacher program

“This is a more subjective way of assessing than multiple choice,
in the sense that it relies on a subjective judgment. So a question
teachers have is, is that fair? And of course, students have that
guestion too. | think teachers can get around that by talking
about the rubric before the assessment. On the other hand, . . . |
have yet to write a rubric that | didn't need to revise once | saw
the students’ papers.” Teacher veteran of portfolio-scoring teams

Here is an instance where a concern about assessment has as-
pects of more than one category to it: consequence (Will the stu-
dents get shortchanged?) and informational (Where is the rigor in
these new assessment systems?). Both aspects would need atten-
tion in the professional development.

Equity. The simplicity of the 4-part, cyclical diagram for the as-
sessment process belies the complexity of assessment as a contin-
uum of practice. On one end of the continuum, teachers must
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attend to students’ individual interests and ways of thinking, and
learn to incorporate portfolios and project work in such areas as
data study, mathematical model of physical systems or phenomena,
design of physical structures, management and planning analysis,
pure mathematical investigations, and histories of mathematical
ideas. (See, e.g., the performance standards categories developed by
the New Standards Project, 1995.)

While portfolios and projects provide avenues for individual
expression in assessment, there is another end to the continuum,
where assessors must attend to things that society has deemed
important and to standard ways of knowing. For example, society
expects that, no matter their background, students will be able to
perform well on tasks that relate to desired levels of literacy and
numeracy in the citizenry, such as the task in adminis-
tered to 17 year-olds in the National Assessment of Educational
Progress (NAEP) and on which only three percent responded at
the satisfactory level or better (Lindquist et al., 1995).

In between these two ends of the continuum are a range of in-
dividualized expressions of socially important ideas. This range
appears to be growing in most classrooms, but it is especially wide
in classrooms where teachers see a broad diversity in individual
interests or, especially where many cultures are represented, they
see a variety of socially important ideas. It becomes important for
designers of professional development to look at assessment inno-
vations through the lens of teachers’ equity concerns. These con-
cerns become especially relevant, and important to elicit, when
judgments about task appropriateness and accessibility are at
issue. For example, we have found it advantageous for teachers to
discuss equity issues around the use of open tasks that invite stu-
dents to explore and construct responses. Some teachers believe
that some students require structured tasks all the time, and so
should be protected from open tasks. This belief can, and should,
be questioned and alternative perspectives should be considered.

“I'm an advocate of open-ended problems because I think they al-
low for more equity. It's still a new experience for all students to
have problems that could have multiple entry points and multiple
solutions, problems that allow for sophisticated response or a ba-
sic response. If the problems are presented correctly, then every-
one can have a stab at it. In contrast, if a problem depends on a
certain technique, then if a student can't do it, that's it.” Urban
high-school mathematics teacher

Alternative assessment as an innovation is relatively young.
Using the stages-of-concern lens on the concerns reported in our
interviews, however, we can infer by the quantities of concerns in
the management and consequences categories that the innovation
is beginning to take root. At the same time, the educators we
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Figure 12. A problem from NAEP

One plan for a state income tax requires those persons with
incomes of $10,000 or less to pay no tax and those persons
with income greater than $10,000 to pay a tax of 6 percent
only on the part of their income that exceeds $10,000. A
person’s effective tax rate is defined as the percent of total
income that is paid in tax.

Based on this definition, could any person’s effective tax rate
be 5 percent? Could it be 6 percent? Explain your answer.
Include examples if necessary to justify your conclusions.

From the National Assessment of Educational Progress, as cited in
Lindquist, Dossey, & Mullis, 1995.

interviewed report a range of concerns in the earlier categories, as
well, implying that planning for assessment-based staff develop-
ment should proceed from a concerns-based perspective, and allow
participating teachers over time to begin reconsidering their per-
spectives on assessment, and to consider more powerful alterna-
tives. The optimal staff-development event is one that addresses
current concerns while it foreshadows future concerns.

In any case, it takes time to adopt and internalize new per-
spectives on assessment, and it takes considerable support. In the
final section of the document, we advocate for actions that school
administrators and others can take so that teachers get the neces-
sary time and support.
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V. Supporting and Extending
Professional Development

“Policies, by themselves,
don’t impart new knowl-
edge; they create the oc-

Professional development focused on mathe-
matics assessment is a necessary but not suffi-
cient support for changes in classroom practice.

casion for educators to The experience reflected in this document, both of
seek new knowledge and the authors and of those practitioners inter-

turn that knowledge into viewed, suggests that assessment-focused staff
new practice. Hence, the development can be a powerful lever for change if
main link _bet\/\_/een poIi(_:y it is done in a thorough fashion, and in combina-
and practice, in ec_iucatlon tion with other supports for change. In particu-
reform, is projessmnal lar, the success of an assessment-focused staff-
development” (Elmore, development program in effecting widespread
1996, p. 3). changes in assessment practice depends on

» the systematic development of teacher expertise within a
school or district around improved practice in assessment;

» the depth of support for assessment change that is expressed
by district and building administrators and is expressed
through the integration of assessment changes into other
system efforts;

« the potential for the program to reach all the teachers in a
building or all teachers in a district; and

» the depth of support and understanding in the community for
the changes in assessment practice, demonstrated both by those
citizens who have children in the schools and those who do not.
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For the administrator interested in supporting teachers in im-

proving their classroom assessment practices, these criteria suggest
a set of roles that extend beyond the design of effective professional

development experiences.

Developing expertise of lead teachers

There is a growing knowledge base about classroom assess-

ment in mathematics, and we recommend that a district or school
should support lead teachers in efforts to understand and contrib-
ute to that knowledge base. Lead teachers should be supported in

their experimentation with and reflection on improvements in

classroom assessment practice.

“I'm firmly convinced you need practicing teachers leading staff
development. Start with a small group of teacher leaders, whom
their peers respect, who will in time be able to get buy-in from
other teachers in the field. That kind of buy-in doesn’t come from
efforts led by the superintendent. You have to build capacity
among your teacher leaders. They have to be teachers that other
teachers respect. You let them try things, and let them “sell” it—
for lack of a better word—to other teachers.

“You have got to build that capacity, it makes it much more be-
lievable. It's much more powerful. We used to rely on outside
staff developers. ... And now | think it's more powerful if it
comes from teachers rather than outside experts. There’s still a
role for those folks in helping to develop the capacity with the
teacher leaders, so that we have that capacity within the school
building. We never really thought about it before, what teacher
leaders need to know about staff development, what techniques
and strategies.” Mathematics supervisor for large urban district
in the west

“I think a good approach is teachers mentoring teachers. You
need to start with the mentor, provide the release time so that
person comes to believe in it and is good at it, and then the quick-
est way to get others involved is to have that person, the mentor,
working with others.” A teacher who is a veteran of portfolio-
scoring teams

Our experience in assessment-focused groups makes us believe

that expertise does not come without experimentation. And so an

essential element of support is to nurture an experimental

mindset among teachers and to provide them the latitude and

time in their schools and districts to experiment.

Supporting lead teachers in working with others

Many teachers and administrators speak to the power of
teacher-led staff development efforts. A cadre of well-informed
and experienced lead teachers can work, over time, with a larger
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population of teachers, as a start to scaling up those changes in
practice. Below are selected comments from those interviewed for
this publication on the power of teachers leading professional de-
velopment efforts.

“You need to start instead with some people who are doing this
stuff, start from the grassroots. Get your cadre of people, they're
the ones that bring it to others, and then you're the support for
that, but you're not the one stirring it up. Then movements get
their ultimate validity from classroom use.” Mathematics super-
visor, large urban district in the Midwest

“I would recommend a ‘foot in the door’ approach where you find
or foster a couple of hotbeds of activity and build on and expand
on that. You need to build it up with a grass roots base. If you
call teachers all together, and tell them you've got the greatest
thing since sliced bread, it's an external push, and it's going to
fail.” Mathematics supervisor of large urban Midwestern district

The words of these two interviewees, both large-district
mathematics supervisors, speak volumes about the value of step-
ping aside and letting teacher expertise become the catalyst for
the development of other teachers’ expertise. Again, however, this
kind of teacher leadership and change agency isn't self-activating
nor is it self-supporting. Teachers who take the risk of engaging,
challenging, and changing mindsets among their colleagues re-
quire the close support of administrators.

Aligning policies and practice

Classroom assessment practices need to consistent with other
forms of assessment as well as system-wide policies. This may
entail working toward alignment of district or state-mandated
testing, protocols for school and teacher evaluation, and curriculum
and instruction with the desired changes in assessment practice.

“We can't do the traditional course, algebra 1, algebra 2, geome-
try, and add other subjects, and use performance tasks, and port-
folios, and everything else. You have to couple the curriculum
and the assessments. ... | am convinced in many ways that we
need to do this kind of assessment, but | am convinced that it
can’t be business as usual with just a change in the testing for-
mat.” Teacher who is a veteran of portfolio scoring teams

“In order to get things really moving in changing assessment in the
classroom, there has to be some other leverage, like a state assess-
ment, moving in the same direction. When CLAS (California
Learning Assessment System) was moving, that helped us get
things moving with teachers and schools. In other states, where
testing is focused on computation, then the state test is an impedi-
ment. When a test is high stakes, like the state test, it has to be
aligned with what you want to happen in the classroom.” Mathe-
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matics supervisor of an urban California district

Something mentioned earlier bears repeating in this context.
When teacher assessment groups are designed with a continuous-
learning model of professional development, affording teachers
regular cycling back to revise interests and learning goals, there are
unprecedented opportunities for the teachers to broaden their per-
spectives on systemic thinking. As the teacher quoted earlier asked,
“Now that we know how much our students don’t know, what do we
do instructionally?” In similar fashion, teachers will ask, “Now that
I've bought into trying to incorporate more open-ended questioning
into my teaching, where are the curriculum materials that can sup-
port this?” Piece by piece, in this fashion, a more systemically
sound picture can evolve for teachers and administrators.

Communicating with the public

Changes in assessment are very public, particularly when they
involve high stakes for students and schools. Ongoing communica-
tion with the public about changes in assessment practice is neces-
sary, in order to develop a wide base of support among parents and
other community members. Below, an administrator for the
mathematics program in a large urban midwestern district shares
concerns about public awareness, understanding and support.

“My biggest concern right now is how do we educate the public.
32% of (our district’s) citizens have kids in school. That means
68% of the public has no direct contact with the schools. So the
guestion is, how do you get the word out? Our proficiency exam,
when they printed it in the paper, opened people’s eyes on what
we were really expecting in the schools. Some people wrote into
the paper saying, | couldn’t do those problems, those are high ex-
pectations. Others said, wait, you're letting them use calcula-
tors?! The major support for schools, in terms of tax dollars, is
uninformed about what goes on there. Why should dollars go into
schools? These are issues in public awareness.” Urban mathe-
matics supervisor in the midwest

Luckily for teachers and administrators who want to embark
on assessment-focused professional development, there is a
growing knowledge base on building support among parents and
other community members (NCTM, 1993). Public exhibitions of
student work on high-quality mathematics tasks can make in-
roads. Parent meetings to discuss standards for performance are
important. In general, it seems wise for teachers and adminis-
trators to take every opportunity to advocate for what they be-
lieve is important in mathematics assessment, and to invite,
rather than discourage, discourse about and challenges to the
values and principles they advocate.
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Appendix

The Classroom Assessment in Mathematics (CAM) Net-
work Project (1991-1993) was an extension of the work done by
the Urban Mathematics Collaboratives (UMC), and was a National
Eisenhower Project (R168C10098-92) awarded by the Department
of Education to Education Development Center (EDC). CAM pi-
loted new approaches to staff development on the topic of mathe-
matics classroom assessment. An overarching goal was to ground
instructional change in teachers’ knowledge of student understand-
ing. The project took place in six UMC cities—Dayton, Memphis,
Milwaukee, Pittsburgh, San Diego, and San Francisco—and was a
collaborative effort among EDC staff, teams of middle-grades teach-
ers in each site, and the six district mathematics supervisors. Over
the course of CAM's two years, the teachers and administrators
engaged in professional-development experiences aimed at building
their capacities to use a variety of approaches to classroom assess-
ment and to make appropriate interpretations of student work.

The Assessment Communities of Teachers (ACT) Project
(1994-1997) extended the work of the CAM Network Project. It
was a National Science Foundation teacher enhancement project
(ES1-9353622) awarded to Pittsburgh Public Schools, with a tech-
nical-assistance contract to EDC. In ACT, the six CAM teams be-
came leadership teams designing and implementing professional-
development programs that focus on classroom assessment as a
vehicle for changing teachers’ classroom practice. The project was
guided by the belief that professional development is most effec-
tive when it is ongoing, responsive to the needs of participants,
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content-rich, inquiry-based, and collaborative. EDC provided ACT
teams with support in developing the knowledge, leadership skills,
and materials to help them plan and implement effective profes-
sional-development programs focused on classroom assessment in
mathematics. The ACT teams totaled approximately 60 teachers
and administrators. Their district work, in turn, reached several
hundred middle-grades teachers in the sites.

The Leadership for Urban Mathematics Reform (LUMR)
Project (1994-1997) was a National Science Foundation teacher
enhancement project (ES1-9353449) awarded to EDC, and took
place in six UMC sites: Durham, Los Angeles, Milwaukee, St.
Louis, San Diego, and Worcester. The project was designed to
help the six districts develop the leadership capacities of middle
and high school teachers, to develop ways to put that teacher lead-
ership into the service of district mathematics reform, and to pro-
vide models of professional development that can support the
kinds of teacher learning and capacity building that mathematics
reform demands. Professional development in LUMR emphasized
the development of algebraic thinking across middle- and high-
school grades. In each site, two cohorts of teachers (each cohort an
even mix of middle and high school teachers) spent two years
apiece meeting monthly in study groups, wherein they worked on
mathematics that highlighted algebraic thinking, analyzed stu-
dent work, and developed leadership plans. Over the term of the
project, approximately 200 teachers participated.
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