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we required students to document attainment of mutually agreed-upon.
goals in a portfolio format for a pass-or-fail grade. We found this ap-
proach had similar mixed results.

More than anything, I wanted to be fair and honest with the stu-
dents and respectful of the work that they were doing, honoring
progress as well as finished products. During the school year, I had
open discussions with students to ask what they thought about school,
grades, and report cards, and what they would like to see changed. I
was eager to use their ideas to increase their sense of ownership. I
wanted to create a unique assessment system that combined aspects
of goal setting and self-assessment with more uniform standards of
achievement. Inherent in this system was the recognition of learn-
ing as a process and greater attention to student improvement. Im-
provement and growth were measured by compa ring scores on a single
assessment piece for each unit, administered first as a pretest and again
as a posttest.

Despite noticeable progress in garnering student interest and learn-
ing, the progress-based system began to lose its appeal after the first
year of implementation. For one, I recognized that I still depended
primarily on percentages. The goals that students set were arbitra ry in
that they were number amounts rather than actual items or skills they
wished to learn or improve. Furthermore, this approach did not detail
where the students had improved, nor did it provide adequate feed-
back to parents, students, or myself.

I remained dissatisfied.

AN OPPORTUNITY TO RETHINK CLASSROOM PRACTICE

Some of my colleagues, who both followed and challenged me in
my ongoing search for alternative grading and instructional practices
during the previous year, were involved with a university design col-
laborative whose aim was to improve student understanding of and
performance in mathematics at the middle level (Romberg, Webb,
Burrill, & Ford, 2001). After piloting new inst ructional materials and
meeting with project staff, colleagues shared their successes and en-
couraged me to join their discussions. As a result, I attended several
meetings and was introduced to Mathematics in Context (MiC; National
Center for Research in Mathematical Sciences Education & Freudenthal
Institute, 1997-1998). I spent the summer evaluating the materials and
comparing them with the district scope and sequence for my grade level
to identify overlaps or gaps in content. I found that MiC adequately



Retracing a Path 203

covered the required content and often went well beyond grade-level
expectations. I was intrigued with the unique problems that were de-
signed to emphasize questioning, reasoning, and communication.
Inherent across MiC units were opportuni ties to use students' infor-
mal knowledge as scaffolding to develop well-connected understand-
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for student communication and progress toward algebraic understand-
ing, sometimes in spite of the minor computation errors that students
demonstrated. We also used strategy code rubrics to categorize the
various strategies that students used for particular problems.

FROM GRADES TO ASSESSMENT

These collective experiences and experiments in practice eventu-
ally led me to seriously contemplate the role that informal assessment
techniques should play in instructional planning and classroom as-
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I realized the redundancy of assessing students twice was a manifes-
tation of my unresolved conflict between assessment and grading.

The final catalyst to yet another change in assessment practice was
my frustration with a computerized grading program that I had been
using to record and calculate student grades. Although it saved time
every grading period, it was more difficult to modify for situations in
which points did not "add up" to tell the whole story. For example, I
refused to give an F to a student who was working hard, making
progress, and learning to the best of his or m 
1to ability,corg1 0ff antudas worl
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average performance on grade-level work, and an F was reserved for
cases in which the student failed to demonstrate any learning or
progress. This redefined grading system combined elements of de
Lange's trilevel assessment pyramid and reasonable expectations for
student work habits.

I tested the new system with a representative sample of 15 students.
I piloted the "rubric system" concurrently with the "total points sys-
tem" to compare the final grades from each. This way, I could decide
which system yielded a more accurate portrait of student achievement.
I also hoped to work out any unforeseen kinks before introducing the
new system to all of my students.

I was pleased with the results. Students who received As in the
new system because they understood all the material and had pushed
themselves "above and beyond" in their learning also received As in
the total points system. Students who received As because they had
accumulated enough points or were well behaved but did not dem-
onstrate a high degree of understanding, however, received a slightly
lower grade in the new system. Conversely, very few of the students
who previously had received Fs based on total points received Fs in
the new system because so few fit the new definition. Moreover, when
student performance was inconsistent and did not fit neatly within
the confines of one grade category, I circled the components of each
definition demonstrated by that student and assigned a grade that
fell in the middle of the range. Even though I would much rather have
let the circled definitions tell the story themselves and not have been
bothered with trying to pick a letter grade in the middle, I was still
required by the district to give a final grade to summarize student
achievement. At least, I reasoned, with the rubric attached to the re-
port card, parents would have a clearer picture of what contributed
to the grade received. By having a list of objectives, parents and stu-
dents could pinpoint the mathematics skills and concepts that re-
quired additional attention.

Satisfied with the results of the pilot, I began to create a list of
objectives for the next MiC unit. I notified parents of the new grading
system and explained to students the rationale behind my decision.
Most students were interested in giving the new system a try. They
enjoyed seeing up front the concepts that they would be investigat-
ing, and the process for determining their grades was now demystified.
Some students were motivated to set personal goals and familiarize
themselves with the requirements for earning the grade that they de-
sired. Each student was given a copy of the unit objectives and the

ii
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grading rubric, so students could keep track of their progress through-
out the unit (goals they had demonstrated, what remained yet to be
demonstrated, and their current grade). An example of the student
record sheet is shown in Figure 12.2.

I organized my grade book by main content objectives, with space
to record student performance as 0 (not yet), 1 (in progress), or 2 (dem-
onstrated). I heeded caution to keep the assessment load manageable
by limiting the number of times I formally assessed each objective (one
or two tasks or opportunities per objective), especially as I had made a
commitment to trust in-class observation and other informal assess-
ment strategies as valid information. Also built into the system was
the opportunity for retakes or "prove-its," which were opportunities
for students to conference with me about what was incorrect and to
redo a similar task to prove that the concept was understood. This
approach placed more of the burden of proof on the student to change
unsatisfactory performance and less on me to test each item repeat-
edly for progress.

IMPACT AND CHALLENGES OF IMPLEMENTATION

Once the system had been implemented, the students and I con-
tinued to dialogue about its impact on their learning so that minor
adjustments could be made if or when they were needed. David Webb
sought additional student responses by conducting a series of confidential
student interviews. David and I also continued to share observation notes
and discuss the progress and changes that I was experiencing both in
the classroom and in time spent planning, preparing, and grading.
Based on these discussions, interviews, and observations, I identified
six areas of major impact related to the implementation of this new
system.

1. Increased student involvement, accountability, and self-advocacy.
2. Change in the content and quantity of teacher-student com-

munication.
3. Raising of the academic "bar."
4. Increased attention to planning instructional units.
5. Major revisions in the design and content of formal assessments.
6. Ongoing adjustments to the goals and methods of in-class

instruction.

I describe these changes in more detail in the sections that follow.



Figure 12.2. Student record sheet for the More or Less unit.

More or Less Student Record Sheet

0 1 2

Not yet demonstrated In progress Demonstrated

Basic Skills Level (Recognize, recall, identify, accurate use of basic rules)

1. Reasonable estimations (multiply fractions and decimals) 0 1 2
2. Accurately multiply fractions and decimals 0 1 2
3. Find the percent of a number 0 1 2
4. Calculate discount and sale prices 0 1 2
5. Compute total cost with tax 0 1 2

Application Level (Reason, communicate, connect, apply, solve)

6. Articulation of estimation and calculation strategies 0 1 2

7. Relate percents to fractions and decimals 0 1 2
8. Work backward to find starting price or discount 0 1 2

Analysis and Extension Level (Interpret, analyze, draw, and justify conclusions,
construct informed opinions, extend and generalize)

9. Compound interest (rule of 72) 0 1 2

10. Refuting common misperceptions with percent 0 1 2
11. Finding a percent of a percent (forward and backward) 0 1 2
12. Extended thinking 0 1 2

Work Habits Participation

Timeliness 0 1 2 Math chats; class 0 1 2
discussion

Quality 0 1 2 Readiness 0 1 2

Grading Rubric

A B C D F

• All basic skills • All basic skills • Most basic • Most basic • No evidence of
demonstrated; demonstrated; skills demon- skills at least any progress or
most applica- most applica- strated in progress understanding
tions demon- tions at least at any level
strated in progress

• Some exten- • Work habits • Work habits • Work habits • Work habits and
sions at least in and participa- and participa- and partici- participation are
progress; work tion are con- tion are pation are nonexistent
habits and par- sistent somewhat inconsistent
ticipation are consistent
exceptional
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Increased Student Involvement, Accountability,
and Self-Advocacy

One immediate benefit of shifting from an emphasis on grades
to an emphasis on assessing understanding was the impact it had on
student communication and involvement. The student record forms,
progress reports, and class conversations about assessment played a
major role in increasing student fluency in the language of mathemat-
ics so that students were able to communicate the specific skills that
they were learning and the concepts that they did not understand.
They also were able to communicate what they were learning to par-
ents and others. Even without the benefit of the forms in front of
them, many students were able to articulate a clear understanding of
and appreciation for the assessment process. The student responses
in the following interview excerpts illustrate some student percep-
tions of this approach:

Interviewer: Describe how things have changed between the old
system and the new system.

Student: In the old system, she would like give you sheets and stuff
to work on, and then she would score it. So if it was late, you
would still get a point off whether or not everything was right
on it. And now she is looking for how well you have demon-
strated your skills...

Student: Sometimes before, in math, I would—like—not understand
things ... I would understand them but I just didn't understand
the problem or something. But now, if I mess up on something,
and she already knows that I have proved it, and she knows that
I can do it, it is not going to reflect badly on the rest of my stuff.

Interviewer: It is just sort of one mistake.
Student: One mistake. Our old grading system was like—the whole

thing was like earning certain points, and then you see how
much you can get, and then it ruins your score if you mess up
on something.

Student questions like, "What is my percentage today?" or "How many
extra credit points do I need to get an A?" were replaced with, "When
can I demonstrate that I now can subtract fractions with unlike denomi-
nators?" or "How can I extend my thinking to go beyond the basic
skills?" Parents stopped calling to haggle over points for lateness or lower-
than-expected test scores. Students started advocating for themselves
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more, and they wanted to learn and demonstrate specific skills. As one
student remarked, "We are more concentrated on learning and not on
getting a good grade."

Change in the Content and Quantity
of Teacher-Student Communication

The student self-advocacy mentioned above was one unexpected
but much welcomed change in teacher-student communication. An-
other was the increase in communication necessitated by students'
desire to receive help and to demonstrate the objectives they missed
on formal assessments. Previous quests for points or percentages never
elicited the requests that I received from students to demonstrate learn-
ing goals. As a result, I decided to institute "math chats."

Similar to the fun book chats my language arts teammate had devel-
oped as a more interactive alternative to regular book reports, math chats
were organized during the mandatory tutorial period or after school as
informal opportunities for students to demonstrate achievement of learn-
ing goals and verbalize higher-level thinking. During a session, I would sit
with a small group of students to discuss either an area of mathematics
they were struggling with or an enrichment activity they wanted to ex-
plore further. Students established the goal of the session. Sometimes stu-
dents selected the math problems they wanted to discuss, and other times
I would select "brain stretchers" to push students to extend and apply their
mathematical knowledge in new ways. I quickly found that math chats
gave me additional insight into students' math thinking, abilities, struggles,
and comprehension in lieu of constant test writing and grading. Math chats
also were an opportunity to try out questioning techniques and instruc-
tional strategies to help students overcome challenging content, techniques
that I would use in later lessons. For example, for a group of students who
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The small size of the group led to a style of communicating that was rte.

much more personal and revealing than in whole-class discussions.
The additional time spent with students formed bonds that enhanced
instructional time with the whole class. Not only did I get to know
the students' math needs better, informing my instructional decisions,
questioning, and pacing, but I got to know students better as people.
I found that students were more connected with me and with the ma-
terial I was teaching, and the improved behavior in the classroom was
a testament to the increased respect that had grown out of our time
together. Likewise, I felt a greater sense of connection with and under-
standing of their concerns, struggles, strategies, and successes, and I
was able to incorporate them into class discussion for a richer dia-
logue and more personalized instruction.

Raising the Academic Bar

Although increased student involvement and a positive rapport
with students contribute to a productive learning environment, stu-
dents' interest in learning challenging material gave me further moti-
vation to raise the academic bar for all students. Once I determined
the three levels of reasoning I wanted to address, I was obligated to
plan tasks and activities that could elicit such thinking. I was required,
as a result, to raise my own awareness and knowledge of math content
so that I could offer challenging analysis-level extension tasks to stu-
dents who wanted to press beyond basic grade-level requirements. Stu-
dents continuously rose to meet these challenges and attempted and
achieved more than ever before.

Interviewer: What is the difference between a basic skills question
Intehuchb0 0 1 truction7o98 Tm n th
(so e Iifks t 98 Tit0 Aaskills queing n6whole-Ms8vgiemils22cereet these ted witi
1 0 0 1 wr as Tm ex 249s
1 0 248.z 
(quon tasks 99 s9evealing n6whole-Ms8vgiemils1098 Tm 
106 Tz 
(Inte1 24000 430.j
1 0113 000 Tand)Tybodys Tth co asu-)th
(ryj
1 ing n6whole-Ms8vTm 
1129000 735.34998 )Tjefeskills question)Tj
1 0causiks t migh 478rprisiks trself, lf o 
11id. 0 0 1 266.90000 382.28998 4iemil28ould elicit 152an ever before.
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repetitive skill-building tasks, and nonessential problems from the unit.
Lessons or tasks that needed to be added to what I previously had taught
were primarily extension activities and challenges that students needed
to demonstrate in order to earn higher grades.

Major Revisions in the Design and
Content of Formal Assessments



Figure 12.3. First skills list for the More or Less unit.

Primary Strand(s): Number operations and relationships (Strand B)
•a

Standards:

Grade 6—Mastery
• Add, subtract, multiply, and divide whole numbers and decimals.

• Use a variety of estimation strategies to solve and check reasonableness of
results of computation problems with whole numbers, fractions, and decimals.

Grade 7—Introduction
• Multiply and divide decimals, fractions, and mixed numbers.

• Use proportional reasoning to solve mathematical and real-world problems (e.g.,
unit rates, equivalent fractions, equal ratios, constant rate of change, proportions,
percentages).

Grade 8—Introduction
• Understand how different algorithms work for arithmetic computations and

operations. Use appropriate computational methods (e.g., mental, paper and
pencil, calculator, computer, spreadsheet) for situations with rational numbers.

• Perform operations on rational numbers (add, subtract, multiply, divide...).
Understand the concept of proportion and the applications of proportional
reasoning (e.g., scale, similarity, percentage, rate).

• Apply proportional thinking in a variety of problem situations that include
)Ratios and proportions (e.g., rates, scale drawings, similarity).
>Percents, including greater than 100% and less than 1% (discounts, rates of

increase and decrease, sales tax).

Curricular Goals and Objectives:

Basic Skills Level
1. Reasonable estimations (multiplying decimals and fractions).
2. Accurately multiply fractions and decimals.
3. Find the percent of a number.
4. Calculate discount and sale prices.
5. Compute total cost with tax.

Application Level
6. Relate percents to fractions and decimals.
7.7.Apmis 
(Rep for situat 
97 Tz 
(practions).)Tj8.94 251rices.)Tjmals.1.
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to hear strategies and approaches in the hope of identifying students' '' '
discoveries and struggles. Conversations and student-led justifications
and explanations became more than occasional practices employed for
the sake of variety. Instead, they became my primary methods for gaug- -.,
ing and documenting student understanding.

REFLECTIONS AND FUTURE IMPLICATIONS

Let me state, first and foremost, that I do not in any way wish to
promote the product described herein as the definitive assessment system.
Rather, this chapter recounts a journey of experimentation with assess-
ment models and practices that is by no means over. Assessing for
understanding and teaching for understanding both rely on dynamic
interaction and construction of meaning rather than static procedures 
and formulas. No system can be canned and reproduced without invit "' -
ing the resentment from teachers that might result from top-down
directives. The process described herein, which involved years of question-
ing, trial and error, experimentation, conversation, readings, failures,
successes, and communication with parents, students, administrators, and
colleagues, was driven by a personal quest to assess student understanding.

If it is not desirable to replicate a product, then how might one
replicate the process? Although it is difficult to isolate one catalyst as
the primary factor for the change outlined in the path I have retraced,
I believe I can identify at least three critical contributing components.

Dissatisfaction with the Status Quo

A recurring theme throughout my years of teaching has been con-
tinuous experimentation with change motivated by regular re-evaluation
of and reflection on what led to a sense of frustration or dissatisfaction
with the methods I was using. Prawat (1989), in his writing on teaching
for understanding, observes that "[students] must first be dissatisfied with
their preconceptions before being receptive to alternative explanations"
(p. 321). I would take this observation a step further to assert that for
any of us to be receptive to alternatives to the status quo, we first must
be dissatisfied with it. Encouraging other teachers to examine their prac-
tices critically and engage in active reflection, so as to desire change, is
by far preferable and more likely to be maintained than for someone
else to be dissatisfied and require teachers to change something that they
may be comfortable with. Inherent in this, is the issue of ownership;
the intrinsic desire for change that results from personal discovery will
always outperform the extrinsic motivation of a top-down mandate.
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A Philosophy of Respect for Students

Because true educational reform above all should benefit students,
a desire to improve the learning opportunities for students will not be
made willingly unless one is motivated by a concern for their welfare.
It takes little effort as a teacher to maintain teacher-centered practices.
Student-centered teaching and assessing, however, require great effort
and perseverance. They also require the willingness to take risks. Un-
less teachers see improved student performance and engagement as
valid rewards, they will have little reason to take on the extra work
concomitant with changing familiar practices.

Presence of Support Systems

Even the most motivated teacher can become quickly and easily
burned out when attempting to innovate practice in isolation. In my
own story, I acknowledge four key aspects, of outside support without
which I would still be dissatisfied with the status quo and desiring to
do better by my students, but trapped in old and unproductive meth-
ods of teaching and assessing.

1. Administrative support. The administration provided valuable sup-
port, granting me permission to experiment with assessment sys-
tems, albeit in the confines of my own classroom. Such flexibility
was necessary fertilizer for innovative growth. The money and time
to attend various conferences and workshops inspired me and fed
my ideas for reform.

2. Collegial support. Many of the ideas that collided to create my most
recent system of assessment were borrowed or built using the ad-
vice and work of admired colleagues. Fellow teachers with a love
for students shared rubrics they had created or spent time listening
to my ideas and sharing their experiences and wisdom. Others who
took similar risks and advocated for departmental reforms in track-
ing, grouping, and instruction inspired my efforts further. Darling-
Hammond and colleagues (1995) acknowledged the power of peers
when they witnessed that resistant or skeptical faculty were "won
over to innovative practices by three factors: the improved quality
of student learning and performance they have witnessed; the per-
suasive arguments of a critical core of peers; and opportunities to
collaborate with colleagues" (p. 266).

3. A "big brother" or, in this case, university support. The role of the uni-
versity collaborative in my later efforts at reforming practice was
invaluable. Videotaping and personal observations were instrumental
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to my growth, making it possible to view my practices with a criti-
cal and curious eye. The university research assistants who worked
closely with the teachers also provided critical support. Through the
mathematics problems they introduced and encouraged us to solve,
through their availability to answer questions over the phone and
in person regarding the content and skills promoted in MiC, we
grew in our knowledge of content and knowledge of student learn-
ing—two critical perspectives needed when teaching and assess-
ing for understanding (Ball, 1993). A final benefit of the university
collaborative's involvement was the ability of its staff to show us
the "big picture" by connecting us with articles, research, and other
examples of reform in the mathematics community. As outsiders,
they also helped set limits and reasonable goals in order to avoid
the dangers of burnout.

4. Curricular support. Although quality materials are not a panacea for
improvements in math education, they definitely support change
in classroom practice. The open-ended and well-designed tasks in
MiC lent themselves to richer discussions and explorations than
might have been possible with more traditional materials. By model-
ing and requiring students to make use of alternative strategies and
nonroutine problem solving, the materials helped to create an en-
vironment that encouraged teachers to do the same.

For me, the quest to change classroom assessment was a complex
journey requiring a great deal of reflection, planning, and experimenta-
tion. There were potholes and dead ends along the way. The journey
was not overnight, but one that spanned many years and continues to
unfold. And while . others might be willing to brave such an adventure
solo, in my experience it would be wise to consider sharing the journey
with interested colleagues, who can provide alternative perspectives for
proposed ideas and offer insight on practical ways to put those ideas into
practice.

NOTE

1. Although co-authored, this chapter is written in the voice of teacher
Teresa Her.


