Chapter 1
Teacher-to-Teacher
I've been reading about the changes in
mathematics education. I've read the
NCTM Curriculum and Evaluation
Standards and tried to apply them in
my classroom. It's a little hard, and
sometimes feels lonely, without having
someone to talk to.
Now I have a copy of the NCTM Assessment Standards. I'm really interested
in what’s happening with assessment
because for as long as I’ve been teaching,
the tests given in our district have had
a tremendous impact on what’s
taugh—sometimes not for the better. I
do think that we could do a better job
of looking at what students learn and
do in mathematics.
I'm ready to try new ideas. What I
need most to help me is more information about new assessment techniques,
new ways of keeping records (where in
the world shall we keep all those portfolios?), new ways of looking at students’
work, and some ideas about how to get
support from other teachers, administrators, parents, and the community.

Getting Ready to Shift Assessment
Practices: How Do I Get Started?
Changing Assessment Practices
WHY CHANGE?
We all want our students to be “mathematically powerful,” but what does
that mean for assessment? Developing mathematical power involves more
than simply giving students harder problems. It means asking them to focus
on understanding and explaining what they are doing, digging deeper for
reasons, and developing the ability to know whether they can do a better job
of working on a task. For instance, part of mathematical power is knowing
what it takes to succeed. Giving students information about what will be
assessed and the criteria to be used in judging work is necessary to helping
them do better work. We may feel comfortable and secure giving traditional
tests and percent-correct grades—who can argue with the solid data of
percents?—but do they help students learn and help us understand what
students know and can do?
From which of these tasks in figures 1.1 and 1.2, for example, will we get
more information about what students know?
FIG. 1.1

Which of these two fractions is larger: 2/3 or 3/2?

I love the emphasis on problem solving
but still believe we need to have the
basic facts and basic skills. I also know
that no one resource will give me all
the answers I need—experience is the
way to learn.
I'm ready to try!
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Chapter
Overview
In this chapter you will learn
about —
I changing assessment
practices;
Explain how you would decide which of these two fractions is larger: 2/3 or 3/2.
Use drawings and words.

I defining and using standards
in assessment;
I blending instruction and
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FIG. 1.2

assessment;

3– 5

I the importance of
assessment;
I getting started.

I
The NCTM Assessment Standards for School Mathematics (1995, p. 83) describes
a set of shifts necessary to change assessment practices. Read the lists in
figure 1.3 and think about what classroom assessment might look like if the
shifts are made.
FIG. 1.3

MAJOR SHIFTS IN ASSESSMENT PRACTICE (from National Council of Teachers of Mathematics [NCTM] 1995, p. 83)
TOWARD

AWAY FROM

I Assessing students’full mathematical power

I Assessing only students’knowledge of specific facts and isolated skills

I Comparing students’performance with established criteria

I Comparing students’performance with that of other students

I Giving support to teachers and credence to their informed judgment

I Designing“ “teacher-proof” assessment systems

I Making the assessment process public, participatory, and dynamic

I Making the assessment process secret, exclusive, and fixed

I Giving students multiple opportunities to demonstrate their full

I Restricting students to a single way of demonstrating their mathe-

mathematical power

matical knowledge

I Developing a shared vision of what to assess and how to do it

I Developing assessment by oneself

I Using assessment results to ensure that all students have the

I Using assessment to filter and select students out of the opportuni-

opportunity to achieve their potential

ties to learn mathematics

I Aligning assessment with curriculum and instruction

I Treating assessment as independent of curriculum or instruction

I Basing inferences on multiple sources of evidence

I Basing inferences on restricted or single sources of evidence

I Viewing students as active participants in the assessment process

I Viewing students as the objects of assessment

I Regarding assessment as continual and recursive

I Regarding assessment as sporadic and conclusive

I Holding all concerned with mathematics learning accountable for

I Holding only a few accountable for assessment results

assessment results
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Changing Assessment Practices
W H AT K I N D O F W O R K D O W E WA N T ?
Below and to the right are two examples of the kind of work we might
expect from students. These responses, although not perfect, are well communicated and thoughtful. They represent work that most students can do.
In each instance, we might pursue further thinking by the children.
Julia is in third grade. She was given the task “You have ten cookies and
there are four children. Explain how you would divide the cookies.” Figure 1.4
shows Julia’s response. It is important that students be asked to respond in
different ways. It is also important that we as teachers respond in ways that
extend students’ thinking. For instance, we might stretch Julia’s thinking a
bit by asking her, “What if each of the cookies was a different flavor?” or
“What if you had eleven cookies?”
FIG. 1.4
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Changing Assessment Practices
Let’s look at another cookie problem. Anne is in fifth grade. Her work,
shown in figure 1.5, indicates that she may need more challenging
questions than the one in this task. We might ask her whether other qualities
of cookies could affect the answer (thinking of weight, thickness, density, or
food value). We might get her interested in investigating number patterns
that emerge if we divide different numbers of cookies among different
numbers of children.
Such follow-up questions and students’ responses to them tell us far more
than the limited answers that we might have accepted in the past, such as
“2 1/2 cookies” or “Only one can be right.” Instead of looking at whether
students have reached the “end of the road” by finding an answer, we want
to look at how far they have come in their thinking and what we can do to
help them go further.
Chapter 4 includes more examples of the kind of work that we might expect
from students. Some of these examples of work are accompanied by teachers’
comments.
FIG. 1.5

Paul ate 1/2 of a cookie.
Verain ate 1/2 of another cookie.
Paul said he ate more than Verain did, but Verain said he ate more than Paul did.
Could they both be right, or could only one be right?
Use drawings, words, and numbers to explain your answer.

PA G E

7

GETTING

READY

TO

SHIFT

ASSESSMENT

PRACTICES

Changing Assessment Practices
W H AT K I N D S O F Q U E S T I O N S A N D TA S K S S H O U L D
WE USE?
Figures 1.6 through 1.10 show examples of assessment tasks for different
purposes:
I Figure 1.6 provides a few examples of the kinds of tasks or questions that
we might think about. They begin with simple and sensible tasks.
FIG. 1.6

Here’ s what I want to know:

Here’ s how I might find out:

Can the students just do the basic
facts?

Determine if they respond automatically
to a basic fact such as 6 × 7 without
having to stop and think.

Do the students understand what
they are doing?

Determine if they can explain how
they are doing a problem.

Do the students have a strategy to
go back if they forget something?

Determine if they know that 3 × 7 = 21,
so 6 × 7 is the same as 3 × 7 plus 3 × 7,
or 21 + 21, or 42.

Are the students learning the new
skills introduced?

Spend the last five minutes of class
having students write in a journal
about what they have done in class.
Read some of the journals each day.

Do the students give correct or
reasonable answers for simple
problems?

Give them the following tasks:
I Please skip-count by 7s to 84. Use
words, numbers, and pictures to
explain what you know about
counting by 7s.
I Does 4 × 13 = 52? Use words, numbers, and pictures to explain your
answer.
I The product is 24. Show all the
multiplication facts with 24 as the
product. Tell how you worked on
this task.

Assessment questions:
I Were the answers correct?
I Did the diagrams or pictures depict or show the elements of the problem?
I Were students able to explain how they arrived at their answers or whether
their answers made sense?
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I Figure 1.7 lists questions that might be asked to determine if students
understand the concept of division.
FIG. 1.7

UNDERSTANDING THE CONCEPT OF DIVISION
Do the students understand what
division means?

Take 35 blocks. Use the blocks to show
how to do this problem: 35 ÷ 7 =

Can the students interpret different
representations of division?

Solve these two problems and explain
how they are alike or different:

For example:

I If you divide 35 blocks into 7
groups, how many will be in each
group?

I Par titioning, or sharing—If there
are 6 cookies and 2 people, how
many will each person get?
I Measuring, or repeated subtraction—If you have 6 cookies and
want each person to get 3 cookies,
how many people will get cookies?

I If you put 35 blocks into groups of
7, how many groups will there be?
Solve these two problems and explain
how they are alike or different:
I José had 6 children at his party.
How would he divide 25 cookies
among them?
I Jamie wanted each child in the
game to have 6 marbles. She had
2 5 m a r b l e s . How many children
could be in the game?

Assessment questions:
I Did students distinguish between the two forms of division?
I Were their block arrangements or explanations accurate and explanatory?
I Do they understand how division by grouping and by distributing are
alike and different?
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