The Issues in Mathematics Education

(=122
Mathematics

Curriculum
Center

Assessing Students’ Mathematics Learning

Ilene Kantrov, Education Development Center, Inc.

The recommendations of the National Council of
Teachers of Mathematics (NCTM) 1989 Curriculum and
Evaluation Standards for School Mathematics have
prompted changes in mathematics textbooks, teaching,
and testing. While traditional mathematics education
has emphasized memorization of facts and fluent appli-
cation of procedures, the Standards call not only for flu-
ency with facts and skills but also for sophisticated math-
ematical reasoning and problem solving.! Students are
expected to apply mathematical procedures as well as to
understand mathematical concepts.

The mathematics curricula created to reflect these rec-
ommendations—often called Standards-based cur-
ricula—look quite different from traditional mathematics
textbooks. They tend to integrate several mathematics
topics or skills in one lesson, extend lessons over several
class periods, and embed skill mastery and practice within
other activities. They call for students to work together
to investigate problems, use concrete objects to model
mathematical situations, and explain their mathemati-
cal ideas in speech and writing.2

The tests that accompany these curricula also look un-
familiar to most adults accustomed to traditional math
tests. Flip through the pages of one of the new math-
ematics curricula, and you are likely to find pages headed
*Quiz” or “Test,” as you would in any mathematics text.
However, much of what appears on these pages looks
very different from traditional mathematics tests.

Consider, for example, the contrast between two test
questions in Figure 1.3

In both examples, the student taking the test needs to
be able to add in order to answer the question accu-
rately. In the second example, however, in addition to
adding correctly, the student needs to understand the
concept of place value and be able to explain it in his or
her own words.

At a time when student testing is debated on newspaper
op-ed pages, mentioned in the president’s State of the
Union address, and even legislated in Congress, the new
curricula and their unfamiliar assessments often provoke
anxiety on the part of both teachers and parents:

Example 1
Add 3842 a. 7946
+ 4104 b. 7746
c. 7806
d. 7942
e. None of these
Example 2

Adam says that 4 + 52 is 452. Is he right or wrong? What would you tell Adam?

Figure 1

© 2000, Education Development Center, Inc.



»  How well do these curricula, and the teaching and
testing approaches they incorporate, prepare students
to succeed on “high-stakes” tests—that is, tests that
determine, for example, whether students move to
the next grade or graduate from high school?

» Do students in schools using Standards-based cur-
ricula fare poorly or well on national and state tests?

*  Will the need to prepare students for these tests inter-
fere with a teacher’s ability to implement a new cur-
riculum?

»  Are high-stakes tests moving closer to measuring the
kinds of learning emphasized by the new curricula?

“High-stakes” tests have serious consequences; for
example, they may determine whether students move
to the next grade or graduate from high school.

This paper explains the different kinds of tests used to
assess mathematics learning. Italso can help you answer
questions about the compatibility of student assessments
with the content and approaches to teaching embodied
in Standards-based curricula. More specifically, this pa-
per addresses:

» some of the terms used in debates about mathemat-
ics assessment

» the advantages and disadvantages of different kinds
of assessments when used for different purposes

e the (limited) evidence about the impact of the new
mathematics curricula on student achievement on
high-stakes tests

e some criteria to apply to your own school’s or
district’s assessments

Different Audiences and Purposes for
Tests

All tests are intended to provide information, but the
audiences for this information and the purposes for which
it is used vary. In the case of mathematics tests, audi-
ences include parents, teachers, students, school and dis-
trict administrators, school boards, state departments of
education, and policymakers at the local, state, and na-
tional levels. Sometimes the distinction is made between
two broad purposes for testing: (1) to “improve the learn-
ing process in classrooms” and (2) to provide “reliable
information to hold students and schools accountable
for results.”* It is difficult to find a single test that can
equally well serve these very different purposes, as well

as provide the information desired by all of these differ-
ent audiences. In considering the kinds of assessments
used in the Standards-based curricula, as well as the na-
tional and statewide tests students may be required to
take, the critical questions to ask are, therefore: What
kind(s) of information do these tests provide? and, For
what purpose(s) is each test well-suited? Some of the cri-
teria traditionally used to evaluate assessments help to
answer these questions.

Criteria for Evaluating Assessments

Reliability refers to how consistently an assessment mea-
sures students’ knowledge, skills, and understandings. To
be reliable, the results of an assessment should be consis-
tent across each of the following:

» different test items intended to measure the same
knowledge or skill

 different administrations of the same test to the same
student (for example, would a high school junior
who takes the SAT twice score the same both times?)

» different raters (for example, would three different
teachers scoring the same student’s response to Ex-
ample 2 on page 1 give it the same rating?)®

Another criterion traditionally used to evaluate assess-
ments is validity, which refers to the extent to which an
assessment measures what it is intended to measure, and
the accuracy of inferences and decisions made on the
basis of the assessment results.® For example, if a timed
test of one-digit multiplication is used to determine how
quickly students can recall their multiplication facts, the
test is measuring what it was designed to measure. If the
same test were employed to assess students’ capacity to
determine whether to use addition, subtraction, multi-
plication, or division to solve a variety of problems, the
test would not meet the criterion. To the extent that a
Standards-based mathematics test is valid, we should be
confident that a student who does well on it is in fact
competent in the mathematics skills and processes speci-
fied in the Standards. To be valid, an assessment should
also be fair, or equitable; that is, it should enable stu-
dents to demonstrate their mathematical competence,
regardless of their language or cultural background, or
physical disabilities.

Feasibility refers to the demands that a particular assess-
ment places on a teacher’s, school’s, district’s, or state’s
resources for example, how much the assessment will cost
and how much time it will take to develop, administer,
and score.
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An additional criterion used to evaluate assessments
which has earned increasing attention in the past decade
is the extent to which a test is aligned with the curricu-
lum students are using in the classroom. If a test in-
cludes items that require knowledge and skills not in-
cluded in the curriculum, then it is not well aligned with
what students are expected to learn in school. A par-
ticular test may be valid as a measure of a student’s mas-
tery of the content of the Standards; however, a student
in a school in which the curriculum is not well aligned
with the Standards could not be expected to perform well
on that test.

To understand how these criteria operate in practice,
think about the test you had to pass to secure your driver’s
license. If this test were reliable, you should have scored
about the same regardless of which form of the written
test you took, how many times you took it, or which
driving examiner you had for the road test. (You should,
of course, score higher if you learned more and improved
your skills between tests.) If the test were valid, you
should only pass it if you were a reasonably competent
driver. If the test were feasible, that would mean most
people should be willing to spend the time to take it and
pay the taxes required to administer it. And if the test
were aligned with the curriculum, then, for example, you
should not be taught to drive a car with an automatic
transmission but then be tested in a car with a standard
transmission.

Testing to Guide Learning and Teaching

Many teachers use multiple-choice and other similar tests
(for example, fill-in-the-blank, true/false) primarily for

reasons of feasibility and reliability. These tests are easy
and quick to administer and score, and they leave little
room for discussion (by students or their parents) about
the grades assigned based on the results.

Other than to determine grades, however, the primary
purpose of classroom assessment should be to help teach-
ers figure out what students do and do not understand,
and thus to guide their instruction. When the goal is to
determine how students think about a problem or task,
as well as to elicit the results of their thought processes,
then multiple-choice questions are less useful. Even if a
student selects the correct answer to a problem, it is im-
possible to determine whether he or she made a lucky
guess or actually figured it out. If the student selects an
incorrect answer, there is no way to know whether he or
she made a minor arithmetic error or fundamentally
misunderstood the problem. The Bus Problem (Figure
2) provides an example of how responses to a multiple-
choice question can misrepresent a student’s understand-
ing of a problem.

In contrast, the kinds of assessments included in the Stan-
dards-based curricula are often designed to help teachers
determine what specific assistance students need in or-
der to guide instruction. Some of these are performance
assessments, which can take a variety of forms. Perfor-
mance assessments ask students to demonstrate their
knowledge, skills, and understanding by, for example,
writing a response to an open-ended question, compil-
ing a portfolio—a collection of their best work over a
period of time—or completing a project that calls on
them to apply what they have learned. An example of
such a project appears at the end of a sixth grade unit on
perimeter and area: it asks students to design a park,

buses are needed?

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

This problem appeared on a National Assessment of Educational Progress exam.” The answers of most
students who took the test suggested that they didn't understand that they had to round up the fractional
answer (31.3 or 31 1/3) to the next largest number of whole buses (32). Later, a researcher gave the same
problem to a group of students and then interviewed them. He found that many test takers did in fact
understand that the answer had to correspond to reality. But they had in mind different alternatives: for
example, that the remaining students would be transported in a minibus, or that the remainder of the
partly-filled bus would be used to carry equipment. The multiple-choice test could not distinguish between
those students who were mechanically applying the division algorithm and those who had given more
careful thought to their response.® The teacher would presumably want to take different paths in instruct-
ing these two groups of students, but the results of a test composed only of such multiple-choice items

would not provide the necessary information to guide the teacher’s instruction.

Figure 2: Bus Problem

© 2000, Education Development Center, Inc.



including a scale drawing, the dimensions of all the com-
ponents of the design, a list of the quantities of materials
needed, and a written description.® Such a project is
intended to be both a learning activity and an occasion
for assessing what students have learned. To successfully
complete the project, students must accurately calculate
perimeters and areas of various components of their park
design, but they also must figure out which dimensions
to measure and how their calculations apply to the prac-
tical challenge of determining what quantities of materi-
als to purchase. Their written descriptions reveal how
they went about the task, what decisions they made, and
why.

In contrast with multiple-choice questions, performance
assessments commonly require students to show, and
sometimes explain, how they got to a result, in addition
to what the result was. Thus, analysis of students’ work
can help teachers see the depth of students’ thinking as
well as pinpoint sources of error or misunderstanding.
Often, the performance assessments included in the Stan-
dards-based curricula ask students to engage in tasks set
in everyday contexts.’® For example, in the Pizza Prob-
lem (Figure 3), students must figure out the best method
for a pizza parlor manager to price different-sized pizzas:
on the basis of their diameters, circumferences, or ar-
eas.t

Completing such tasks requires students to apply what
they have learned and thus can tell more about the depth
of their understanding of mathematics concepts and the
flexibility of their skills. Depending on the contexts used,
such assessments can also give students of differing back-

grounds, interests, and strengths different ways to dem-
onstrate their skills and understandings.

Performance assessments used in the classroom are closely
aligned with the Standards and Standards-based curricula,
which value student thinking and the process of arriving
at solutions, as well as the solutions themselves. How-
ever, they do present challenges to students and teachers
in terms of both reliability—achieving consistency in
judging the quality of performances—and feasibility—
finding the time to both administer and judge the as-
sessments.

To address reliability concerns, scoring guides, called
rubrics, are commonly used. Rubrics identify the par-
ticular skills, knowledge, and understandings that are
being assessed, and describe different levels of quality
for each.’? Usually, rubrics are accompanied by one or
more samples of student work that exemplify each of the
ratings.

Rubrics can be more or less useful, depending on a num-
ber of factors. If a rubric is so specific that it applies only
to a single task, it is not very useful to either teachers or
students as a guide to what is important to learn and
what constitutes superior performance. On the other
hand, if the criteria in a rubric are so general that they
can be interpreted in any number of ways, they likewise
provide no useful guidance for learners or teachers. The
most useful rubrics are those that give students (and their
parents) a clear idea of what they should be striving to
achieve, and that offer teachers guidance in helping stu-
dents learn the particular mathematics being assessed.

Pizza shops often sell round pizzas in various prices. At Pizza Nook they sell the following sizes:

6 inch - $3.00
12 inch - $8.00
18 inch - $12.00

The new manager of the Pizza Nook is thinking about changing the prices of pizzas. It appears to him that he

could think about the pricing in three ways:

I.  The prices of the pizzas are influenced by comparing the diameters.
I1.  The prices of the pizzas are influenced by comparing the circumferences.
I1l.  The prices of the pizzas are influenced by comparing the areas.
a) If you were the manager, which method would be most appropriate for pricing the pizza?

b) Explain your reasoning.

Figure 3: Pizza Problem
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Student demonstrates proficiency — Score Point = 3

The student provides a satisfactory response with explanations that are plausible, reasonably clear, and reasonably
correct, e.g., includes appropriate diagram(s), uses appropriate symbols or language to communicate effectively,
exhibits an understanding of the mathematics of the problem, uses appropriate process and/or descriptions to
answer the question, and presents sensible supporting arguments. Any flaws in the response are minor.

Student demonstrates minimal proficiency — Score Point = 2

The student provides a nearly satisfactory response which contains some flaws, e.g., begins to answer the question
correctly but fails to answer all of its parts or omits appropriate explanation, draws diagram(s) with minor flaws,
makes some errors in computation, misuses mathematical language, or uses inappropriate strategies to answer the

question.

Student demonstrates a lack of proficiency — Score Point = 1

The student provides a less than satisfactory response that only begins to answer the question, but fails to answer
it completely, e.g., provides little or no appropriate explanation, draws diagram(s) which are unclear, exhibits little
or no understanding of the question being asked, or makes major computational errors.

Student demonstrates no proficiency — Score Point = 0

The student provides an unsatisfactory response that answers the question inappropriately, e.g., uses algorithms
which do not reflect any understanding of the question, makes drawings which are inappropriate to the question,
provides a copy of the question without an appropriate answer, fails to provide any information which is appropri-

ate to the question, or fails to answer the question.

Figure 4. Sample Rubric®?

The sample rubric included in Figure 4 is a generalized
scoring guide from which appropriately specific rubrics
can be developed.

The feasibility challenges of using performance assess-
ments in the classroom are not much different from those
of using a Standards-based curriculum. Preparing stu-
dents to accomplish performance assessment tasks, en-
gaging them in those tasks, and judging their perfor-
mance, while time-consuming, can all be seen as elements
of good teaching. Think again of the park design project
mentioned earlier. Carrying out this assessment task
contributes to students’ learning and also gives teachers
evidence of what students have learned.

Given the need for teachers to understand students’ think-
ing in order to figure out how to teach effectively, most
assessment experts, even those who criticize the use of
performance assessments for high-stakes testing purposes,
recognize the value of these assessments for classroom
use. However, teachers need opportunities to learn how
to use these assessments well in order to guide and indi-
vidualize their classroom instruction. They can find it
challenging to make accurate inferences about what stu-
dents actually understand, based on their responses to
performance assessment tasks. It is therefore wise for
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schools and districts that adopt Standards-based curricula
to devote professional development time and resources
to helping teachers learn how to analyze and respond to
student work.

Testing to Hold Students and Schools Ac-
countable

Nationally Used Standardized Tests

Standardized tests, usually in a multiple-choice format,
are the tests most commonly used to hold students and
schools accountable.* Many states and school districts
use these tests not only to evaluate individual students’
achievement, but also to evaluate their schools. The
popularity of these tests over the past 75 years has much
to do with their strengths in meeting the criteria of reli-
ability and feasibility: they do not require scorers who
must exercise their own judgment; in fact, they can be
scored by machine.*® Because human scorers aren't re-
quired (and don't need to be trained and paid for their
time), such tests are less costly than tests that require
human judgment. For the same reason, they are also
perceived as more objective.




The standardized tests used for accountability purposes
are usually achievement tests, such as the widely used
Comprehensive Test of Basic Skills, lowa Test of Basic
Skills, and Stanford Achievement Test. These tests are
designed to evaluate students’ mastery of particular con-
tent in comparison to the performance of other students
nationwide. This comparative feature of standardized
tests is known as norm referencing, meaning that any
individual student’s performance is evaluated against the
performance of a group identified as the “norm.” Norms
are determined by administering the test to large num-
bers (usually thousands) of students before it is released
for general use. The performance of students who sub-
sequently take the test is compared to the results from
this initial administration.’® In contrast, criterion-ref-
erenced tests compare an individual student’s test results
to a set of expectations, usually for the student’s age or
grade. In response to criticism of norm referencing, more
States are reporting how students perform on standard-
ized, multiple-choice tests as compared to a state bench-
mark—that is, a particular level of performance—as well
as to other students.*

To understand the difference between norm and criterion
referencing, think again about the test you had to pass
to secure a driver’s license. Imagine that the road test
were norm-referenced. And suppose that of all the drivers
who took the test, those who scored at or above the 50
percentile achieved a passing grade and received their li-
censes. (A ranking in the 50th percentile means that the
driver scored as high or higher than 50 percent of the
drivers in the group used to set the norm. This percentile
ranking is what makes a score norm referenced; it com-
pares this person’s performance to that of others who took
the test.) All of these drivers would be “better than aver-
age.” Yet some of them might not know how to parallel
park or merge with traffic, and might ignore red lights and
fail to signal when turning. In contrast, actual road tests
are criterion-referenced; that is, in order to pass, prospec-
tive drivers need to demonstrate their competence on all
the critical components of the test. Every driver who suc-
ceeds in doing this passes the test.

Advantages and Disadvantages of Standardized Tests

Standardized, norm-referenced, multiple-choice tests are
a fixture of the educational landscape, and there are pur-
poses for which they can be quite useful. These tests can
provide teachers and parents with a picture of a student’s
mastery of the content on the test relative to that of a
sample of students nationwide—the norm group. In

A benchmark is “a detailed description of a specific level
of . . . performance expected of students at particular ages,
grades, or development levels. Benchmarks are often rep-
resented by samples of student work. A set of benchmarks
can be used as ‘checkpoints’ to monitor progress toward
meeting performance goals within and across grade levels,
i.e., benchmarks for expected mathematics capabilities at

grades 3, 7, 10, and [high school] graduation.”®

addition, standardized achievement tests can suggest stu-
dents’ relative strengths and weaknesses across different
areas of mathematics.™®

However, determining the significance of these tests re-
quires more than just a score. For instance, what is the
content of the test? How important is that content to
your school and community? To what extent is that con-
tent part of the curriculum?

Moreover, although standardized, norm-referenced tests
are designed to provide information about individual
students in relation to a comparison group, these tests
are often used to make inferences about the effectiveness
of education, a purpose for which they are ill-suited.?
These tests have flaws both as measures of individual
students’ achievement and as indicators of the success of
teachers and schools. Most of these defects relate to the
validity of the tests, including their fairness to students
of different backgrounds, and to the alignment of the
tests with standards and curriculum.

A key concern is that the kinds of multiple-choice items
included in standardized tests do not adequately reflect
the kinds of problem solving and mathematical think-
ing that are required for mathematical competence and
that are emphasized in the Standards. Such items are
also criticized because they are only “stand-ins” or “indi-
cators” of what students are supposed to have learned.
For example, to write well, students need a good grasp
of grammar and vocabulary. However, students’ perfor-
mance on tests of grammar and vocabulary knowledge
in isolation has been shown to bear little relationship to
their capacity to write clearly and persuasively. The prin-
ciple is the same in mathematics: students’ knowledge
of math facts, algorithms, and concepts in isolation does
not ensure that they understand them, can call them up,
and can use them appropriately in problem-solving con-
texts.?

There is also evidence that some of the content of stan-
dardized tests reflects knowledge and skills acquired by
students at home as well as in school. Students from
families of higher socioeconomic status are more likely
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to acquire such knowledge and skills.??  If elements of
what is tested are not taught as part of the school cur-
riculum, the test cannot fairly be used to assess students’
learning in school or to evaluate the quality of teachers
and schools.

Performance Assessment in Statewide Proficiency
Testing

Because of concerns about the limitations of standard-
ized, multiple-choice tests, a number of states have intro-
duced high-stakes tests that are wholly or in part perfor-
mance assessments. In the late 1980s, Vermont launched
a statewide assessment system that used portfolios (com-
pilations of student work). Around the same time, Ken-
tucky and several other states began to introduce various
kinds of performance assessments. By January 1999, 48
states had testing systems that were at least in part per-
formance assessments.z

The main attraction of performance assessments for high-
stakes testing has been their potential for greater validity
and closer alignment with the Standards and Standards-
based curricula. Such assessments can better match with
what students are expected to learn, and the results can
provide more accurate information about what students
have actually learned. In addition, the rubrics used to
score performance assessments make clear that individual
students’ work is being compared to particular bench-

Characteristics of classroom performance assessments:

»  Students apply knowledge, skills, and understanding.

»  Students show and explain the process as well as the
product.

e Problems are often set in everyday contexts.

e Problems offer students multiple ways to demonstrate
skills and understanding.

» Results can help guide instruction.

» Assessments are aligned with the Standards and Stan-
dards-based curricula.

» Assessments present rater reliability and feasibility

challenges.

marks, rather than to other students’ levels of achieve-
ment.?*

However, despite the claims made for the advantages of
performance assessments for accountability testing, states
that have begun using performance assessments for high-
stakes purposes have encountered significant challenges.
Designing large-scale performance assessments that ac-
tually assess the knowledge and skills the curriculum
teaches and that correspond to a set of mathematics learn-
ing goals can be difficult, and can raise validity concerns.
For example, does a complex task in fact allow students
to demonstrate the particular kinds of learning the test
is intended to assess? In order to determine the extent to
which students understand a particular concept, such as

Several years ago, a researcher showed parents of third graders two sets of mathematics problems: a sample of
multiple-choice items from standardized achievement tests (including Example 1 on page 1 and Example 1 below),
and a sample of performance assessment questions (such as Example 2 on page 1 and Example 2 below). Parents
who saw mathematics as a set of fixed knowledge favored the multiple-choice test items; however, most parents saw
that the performance assessments asked kids to think, and preferred that approach. A typical comment from the
parents in the latter group was, “I think it gives them a broader understanding of what they're doing, rather than

justA+B=C.
memorization.”®
Example 1
Multiply a. 63
6 b. 48
x 9 c. 54
d. 69

e. None of these

... [H]ow did you get it? Use logic rather than just being told this is the answer. . .

It's not just

Example 2

Put four different one-digit numbers in the boxes
to make the largest possible answer.

L0
][]

How did you know what numbers to choose?
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Task 1

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 the large squares without measuring. Give your answer to the

nearest millimeter.

Task 2
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.

Figure 5

ratio and proportion, asking them to solve a complex
problem that requires other knowledge and skills may
not be the best strategy.2® Consider the two examples in
Figure 5. Task 1 focuses directly on the concepts of ratio
and proportion. Task 2 requires students to apply what
they have learned about ratio and proportion; however,
students’ relative success in completing this more com-
plex task may also depend on how well they can make
plans, organize information, and draw.

To determine how well students can combine and apply
several skills and concepts, a complex problem-solving
task, like Task 2 in Figure 5, may be appropriate. A
complex task, however, may reveal information about
students’ reading levels, drawing abilities, or familiarity
with a particular context as well as their mathematical
knowledge. Particularly in the use of “real-life” contexts,
performance assessments can have defects in fairness for
students of different cultural and economic backgrounds;
for example, using a miniature golf setting to explore
probability could put students unfamiliar with minia-
ture golf at a disadvantage.

Another validity concern stems from the depth with
which performance assessments measure a particular
mathematical domain (such as area and perimeter of a
circle). Because of the amount of time required for stu-
dents to complete any particular performance assessment

task, the total number of tasks is likely to be significantly
lower than the number of items on a standardized mul-
tiple-choice test, which means that these assessments tend
to “sample” (i.e., include items that test) a smaller range
of student performance overall than do standardized mul-
tiple-choice tests. The results may therefore not be gen-
eralizable, which is especially problematic if the tests are
being used for high-stakes assessments of students, teach-
ers, or schools.?”

Using performance assessments for high-stakes purposes
also raises concerns about reliability, particularly the con-
sistency of scoring by different raters. Increasing reli-
ability in turn presents feasibility challenges, since de-
velopment of accurate scoring guides and training of scor-
ers are costly and time-consuming. Feasibility is also a
factor in the administration of high-stakes performance
assessments, which generally take more time out of class-
room instruction than do multiple-choice tests.

Perhaps the most controversial aspect of using perfor-
mance assessments for high-stakes purposes is the way
decisions are made about what constitutes satisfactory
performance. In most states, results of high-stakes tests
are reported in three or four categories; for example, ad-
vanced, proficient, basic or needs improvement, and fail-
ing. Decisions about what scores mark the “cut-off” point
for each category should not be arbitrary but should re-
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flect actual benchmarks for performance, based on knowl-
edge of how students develop mathematical understand-
ing and skill over time. The scoring should also reflect
the real demands of the next level: what students who
pass the tests will face, whether in the next grade or course
at school, in employment, or in college.?® Even if the
scoring criteria are appropriate, decisions about which
category of performance qualifies a student for promo-
tion or graduation can be highly political. A 1999 pub-
lic controversy in Massachusetts over whether high school
students must score in the “basic” or “proficient” range
on the state’s tenth grade test in order to graduate sug-
gests how such decisions can move out of the realm of
education and into the realm of politics.

It is important to note that classroom performance as-
sessments and the rubrics accompanying them are less
subject to some of the problems encountered in high-
stakes testing. For example, because the assessed do-
main—what mathematics students are intended to
learn—is particular to the curriculum, there is less likely
to be a mismatch between the test and what is taught. A
classroom teacher who knows what real-life contexts will
be familiar to his or her students can also much more
readily address fairness concerns about the use of those
contexts. And, because teachers have the opportunity to
assess students repeatedly over time, no single assessment
carries the consequences of an assessment used for high-
stakes purposes.

How Compatible Are Standards-based Cur-
ricula and High-Stakes Tests?

Individual teachers and schools do not generally control
the content or format of the high-stakes assessments their
students are required to take. Therefore, what happens
if the curriculum focuses on learning goals such as math-
ematical problem solving and understanding of concepts,
but students are held accountable for their scores on stan-
dardized, multiple-choice tests that focus on recall of iso-
lated facts and routine application of algorithms?

Because the Standards-based curricula are so new, exten-
sive research on this question has not been conducted,
and the question cannot yet be answered definitively. The
small number of studies that have been completed do
provide some evidence to suggest that schools can suc-
cessfully use a Standards-based curriculum in a context
where students must perform well on standardized, mul-
tiple-choice tests. Virtually all of these studies come to
the following conclusions:?®
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e Students using the new curricula generally perform
at or above the levels of comparison groups taught
by traditional methods on standardized, multiple-
choice tests, such as the lowa Test of Basic Skills.

* In the small number of cases where scores on stan-
dardized tests decline immediately after the intro-
duction of a new mathematics curriculum, the de-
cline is not dramatic, and scores recover within a
couple of years.

e Students using the new curricula perform better on
tests of problem solving and mathematical reason-
ing.

» Efforts to “teach to the test” by supplementing the
new curricula with drill on basic skills are neither
effective nor necessary.

In addition, some evidence suggests that students who
learn basic facts in the context of the kinds of learning
activities included in the Standards-based curricula are
likely to remember the facts longer. For example, one
study showed that students who learned computation
facts and algorithms in the context of a variety of prob-
lem-solving activities were more likely to retain their
knowledge beyond the time of the test than were stu-
dents who learned isolated facts and algorithms.*® The
research evidence to date does not support the fears of
some teachers that their students will suffer on standard-
ized tests unless they supplement the Standards-based cur-
ricula with hours spent memorizing facts and practicing
procedures.

As noted earlier, in an effort to bring their assessments
more closely in line with the Standards, most states have
begun to include some form of performance assessment
in their high-stakes tests. There is some evidence that
since testing influences curriculum and instruction, the
move toward more high-stakes performance assessments
is creating increased interest in Standards-based curricula
and the kinds of teaching and learning these curricula
promote. However, the challenges of large-scale perfor-
mance assessments suggest that statewide performance
assessments should be used with caution to determine
students’ future opportunities and to judge the quality
of schools and teachers.

Making Decisions About What Tests to Use
and What Test Results to Value

The relative advantages and shortcomings of performance
assessments and standardized tests when used to hold
students, teachers, and schools accountable suggest that



it is unwise to use just one assessment (of whatever kind)
to make high-stakes decisions. Consider again the li-
censing requirements for driving a car, which usually re-
quire both a written test (generally in multiple-choice
format) and a road test. Although it is undoubtedly ex-
pensive for states to maintain the road-testing capacity
(which relies on potentially unreliable human judg-
ments), states have decided that the written test alone is
not sufficient to certify drivers' competence. The road
test, despite its expense and potential for unreliability, is
viewed as critical to determine the extent to which po-
tential drivers can apply the knowledge and skills they
have learned in real-life situations.

It is in the interest of school administrators, teachers,
parents, and students to become as informed as possible
about the tests used to evaluate mathematics achieve-
ment. Questions to ask include the following:

e To what extent do the tests, and the way they are
scored, reflect what we want students to learn and
what they are being taught in their classrooms?

* Do the tests value only the results of students’ prob-
lem solving and computation, or do they also con-
sider how well students understand and can apply
the important mathematics?

» Are the tests fair to students of various cultures,
ethnicities, levels of English language proficiency, and
ranges of socioeconomic status? Are they fair to stu-
dents of both genders?

» To what extent does students’ success on the tests
depend on teachers’ ability to teach mathematical
problem solving and develop students’ understand-
ing of important mathematical concepts?

*  Are we relying on too small a range of assessments
to make high-stakes decisions?

The more you know about what is on the national and
statewide tests students are required to take, and how
these tests are scored, the better able you will be to deter-
mine the significance and usefulness of the results. The
higher the stakes, the more crucial it is to become a criti-
cal consumer of assessments, and to make your views
known to policymakers. Within districts, schools, and
classrooms, educators can also work to ensure that tests
align with the Standards and the school’s curriculum, that
the tests are fair to everyone, and that teachers are pre-
pared to effectively teach what the tests measure.
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