Assessing Mathematical

In Houghton Mifflin Math, assessment of
mathematical proficiency includes assessment of
all five stages of mathematical proficiency. (See
page 4.) Just as the five strands are interconnected
or intertwined when students are learning mathe-
matics, the strands of mathematical proficiency are
often interconnected when they are assessed.

For example, in Houghton Mifflin Math, grade 4,
conceptual understanding, procedural fluency, and
adaptive reasoning are all assessed when students
are asked on a Chapter Test to explain how to use
models to find the product of 3 and 15.
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Show You Understand
Explain how you can use this model
to find the product of 3 X 15.
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Student Book, grade 4, page 168

This type of assessment is suggested by Hiebert
and Carpenter (1992) in their paper, “Learning and
Teaching with Understanding.”

One of the most pressing problems in education
is the development of procedures for assessing
higher-order thinking...One type of connection
that could be assessed is the connection
between symbols and symbolic procedures and
corresponding referents. For example, students
can be asked to validate procedures using
appropriate physical representations, and then
to explain how their symbolic procedures corre-
spond to actions on physical referents.

Proficiency

Another example of integrating the strands of
proficiency in assessment can be found on a Grade
2 Unit Test in Houghton Mifflin Math. Students
are asked to explain, without adding, why these
two sums are the same.

10. Are both sums the same?

25 36
+ 36 + 25

Explain how you know without
adding.

Student Book, grade 2, page 316

Writing the explanation requires conceptual under-
standing of the commutative Property of Addition
as well as adaptive reasoning.



USING ASSESSMENT TO IMPROVE INSTRUCTION
There is much research to support the idea that
assessment should be used not only to evaluate
students’ progress but also to make instructional
decisions.

Black and Wiliam (1998) reviewed about 250
research studies and concluded that the learning of
students is generally enhanced in classrooms where
teachers include attention to formative assessment
in making judgments about teaching and learning.

Because students learn by connecting new
ideas to prior knowledge, teachers must
understand what their students already know
(NCTM, 2000, p. 17).

Information about students is crucial to a
teacher’s ability to calibrate tasks and lessons
to students’ current understanding and skills
(NRC, 2001, p. 349).

Studies show that when teachers learn to see
and hear students work during a lesson and to
use that information to shape their instruction,
their instruction becomes clearer, more focused
and more effective (Fennema et al, 1996).

Assessment should not merely be done to
students; rather, it should also be done for
students, to guide and enhance their learning...
teachers should be continually gathering
information about their students’ progress
through informal means, such as asking
questions during the course of a lesson,
conducting interviews with individual students,
and giving writing prompts (NCTM, 2000,

p. 21-22).

Houghton Mifflin Math provides numerous

opportunities for teachers to use assessment to
shape their instruction. Here are a few of them.

e Each chapter has a Pretest to assess students’
prior knowledge of the content of the chapter.
This helps the teacher to know how much

emphasis on review will be necessary in teaching

the lessons.

« In instructional lessons, Guided Practice exercises

occur before the independent practice section.
Teachers can use these exercises to assess how

well students understand what was taught in the

lesson. Each Guided Practice section includes
an Explain Your Thinking question which zeroes
in on misconceptions students may have or
mistakes they might make. It helps teachers
check students’ conceptual understanding, not
just their procedural fluency.
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Student Book, grade 3, page 549




e For Quick Checks (which occur twice each
chapter), Chapter Tests, and Unit Tests,
suggestions for reteaching are provided in the
Teacher’s Edition.

e For all instructional lessons, the Teacher’s Edition
provides suggestions for addressing common
errors, assessment questions to use at the close of
each lesson, and journal prompts.

MULTIPLE APPROACHES FOR ASSESSMENT
Research suggests that teachers need to use a wide
variety of types of assessments.

To make effective decisions, teachers should
look for convergence of evidence from different
sources...Because different students show what
they know and can do in different ways,
assessments should allow for multiple
approaches, thus giving a well-rounded picture
and allowing each student to show his or her
best strengths (NCTM, 2000, p. 22).

Asking a student to actually measure the
length of an object with a ruler is more
authentic than presenting the students with

a drawing of a ruler and an object to be
measured. Systematic observations of students
doing mathematics as they work on a project
supported by their responses to probing ques-
tions are more authentic indicators of their
ability to do mathematics than a test score
compiled by totaling the number of correct
item responses (Webb, 1992).
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‘ Writing the Wrong Difference
Have children use cubes to model all exercises when they
do not remember a fact.

grade 1, page 74




Based on this research, Houghton Mifflin Math
has included Decision Making tasks and
Performance Assessment tasks. Rubrics are provid-
ed to help teachers score the Performance
Assessment tasks. These scoring rubrics can also
help students.

Feedback from assessment tasks can also help
students in setting goals, assuming responsibili-
ty for their own learning, and becoming more
independent learners...rubrics...help students
understand the characteristics of a complete
and correct response (NCTM, 2000, p. 22).

Nome # Performance Assessment

_J Tellif the number |7 is odd or even. Explain how
you know.

Student Book, grade 2, page 167
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i
| Maighbors are planning a block party for
43 paople. All the families on the street
are bringing supplies.
| | a. Thera will be ona hamburger and cne bun
‘ ‘ for each person. If three families each

buy the same amount of hamburgers

and buns, how many packagss will

gach family buy?
| | b. One family will buy cups and a package o
| of paper plates. They expect each
i person to use 1 plate and 2 cups.
1 How many packages of cups are
neaded? How many extra cups and
plates will there be?

Student Book, grade 4, page 136

Decision Making
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Task You want o make and sell specialty
cakes. Use Ihe diagrams above.

Decide which cake 1o make. identify and
classify tha shapes In your cake.

Make & lite-size drawing of your cake,
using lhe measuremenls given in the
diagram. Lise what you know about
conslucling perpendicular inss Lo explain.

Student Book, grade 6, page 411




STANDARDIZED TESTS AND

STATE COMPETENCY TESTS

Mathematical assessments fall into two categories:
internal and external. Internal assessments are
those used by teachers. External assessments,

in contrast, come from outside, from projects
gathering comparative research data or mandated
by state or local districts as part of their evaluation
project (NRC, 2001, p. 39, 40).

Houghton Mifflin Math exposes students to a
wide variety of questions similar to those used on
standardized tests and state competency tests.

Standardized tests have traditionally been kept
secret so that questions can be reused. In recent
years, this practice has come under fire. If
students are to reach publicly accepted
standards,...they need to know what type of
performance is expected of them....They should
have an opportunity to learn the mathematical
content and processes on which they will be
examined. At the same time, they need to
become familiar with the instructions, the
organization of the assessment, and the format
of the items, so that such nonmathematical
considerations do not prevent them from
showing what they know (NRC, 2001, p.43).

Multiple Choice

1. Kendra earned $40 and Lenny earned
$19. In this equation, n represents the
number of dollars more than Lenny that
Kendra earned.

19+ n=40

What is the value of n?

A 11 B 21 c 31 D 59

{Chapter 2, Lessan 5)

Student Book, grade 5, page 558

The authors of Houghton Mifflin Math have
carefully reviewed standardized tests and state
competency tests to be sure the program covers
the mathematical content that will be tested. In
addition, the authors have included many different
types of assessments that are representative of the
different types of external assessments. These
include multiple-choice questions, free-response
questions, and extended-response questions.
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A How mary students were al least
11 years old?
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Student Book, grade 5, page 559




