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A balanced, comprehensive, and rigorous curriculum is a n e c e s s a ry component for student success in
mathematics. A solid curriculum alone, however, is not sufficient to ensure student success. There is
i n c reasing evidence that effective i n s t ruction is as important as curriculum in helping students l e a rn
mathematics (Boaler, 2001; Cohen, Raudenbush, & Ball, 2000; Sanders, 1998). Educators and the
public debate the most effective way to teach mathematics; while some emphasize hands-on activities
and student discovery, others advocate teacher exposition and paper-and-pencil practice. However,
just as a recent re p o rt by the National Research Council (Kilpatrick et al., 2001) argues that an
e ffective mathematics curriculum is balanced—focused on conceptual understanding, procedural flu-
e n c y, and reasoning and problem solving—e ffective mathematics instruction is similarly balanced.

As the authors of Principles and Standards for School M a t h e m a t i c s w rote, “t h e re is no ‘right way’ to
teach mathematics” (NCTM, 2000, p.18). However, we recognize that t h e re are some mathematics
teachers who are more eff e c t i v e than others. Effective mathematics teachers, whether they tend t o w a rd
the student-discovery or the teacher- d i rected end of the continuum, do certain things in common
when delivering mathematics instruction. There are five essential characteristics of effective mathe-
matics lessons: the introduction, development of the concept or skill, guided practice, s u m m a ry, and
independent practice. There are many ways to implement these five characteristics, and specific instru c t i o n-
al decisions will vary depending on the needs of the students, the objective being taught, available re s o u rc e s ,
and teacher pre f e rence, but all five characteristics are always pre s e n t .

The Introduction

E v e ry eff e c t i v e math lesson has a distinct b e g i n n i n g . T h e re are a variety of ways to begin a m a t h e m a t-
ics  lesson, including discussion of a “Problem of the Day,” a related calendar activity, mental-math
practice, or another daily routine. 



H o w e v e r, re g a rdless of how a mathematics lesson
s t a rts, two things always happen at the beginning.
First, the opening activities are designed to access
students’ prior knowledge. Second, it is important t o
s h a re with students the lesson’s mathematics o b j e c-
tive and the reason for learning it. This helps the stu-
dents and the teacher focus on what is important and
makes the purpose of the selected learning activities

c l e a r. An
e ff e c t i v e
m a t h em a t-
ics curr i c u-
lum, t h e re-
f o re, makes
the mathe-
m a t i c s
o b j e c t i v e s
clear to s t u-
dents, par-

ents, and teachers.

Development of the Concept or Skill

This characteristic of effective lessons focuses on
i n s t ructional strategies and activities selected by the
teacher and designed to actively engage students 
in learning and to support mastery of the objective.
The selection of worthwhile mathematical tasks is

critical, since a
series of intere s t i n g
activities alone does
not promote stu-
dent learning. “The
t e a c h e r ’s role in
choosing wort h-
while problems and
m a t h ematical tasks
is cru c i a l … t h e re
a re many, many
p roblems that are
i n t e resting and fun

but that may not

lead to the development of the mathematical ideas
that are important for a class at a particular time”
(NCTM, 2000, p. 53). 

A quality mathematics program will include 
w o rthwhile mathematical tasks, and models to assist
teachers in making sound instructional decisions
that advance student learning. In the last fifteen
years, there has been increasing emphasis on the
use of concrete materials and activities to pro m o t e
student learning and understanding of mathematics.
The re p re s e n t a t i o n - p rocess standard calls on instru c-
tional programs to use re p resentations to model and
i n t e r p ret mathematical phenomena (NCTM, 2000).
The re s e a rch is conclusive that students whose teache r s
emphasize higher- o rd e r thinking skills and h a n d s - o n
activities perf o rm better overall than students whose
teachers do not emphasize these skills and activi-
ties (We n g l i n s k y, 2000; Grouws 
& Smith, 2000).

The use of manipulatives and other hands-on 
activities alone, however, does not ensure student
understanding of mathematics. Students have to
do more than simply explore activities; the teacher
must help students process activities in a meaningful
w a y. Used inappropriately, the use of concrete m a t e-
rials may actually come to replace a student’s thinking

and interf e re with
l e a rning (Fennell
and Rowan,
2001). The value
of using manipu-
latives, there f o re ,
depends not on
whether they are
used, but on how
they are used
with students
(Cawelti, 1999).

In order to promote
understanding, it is
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n e c e s s a ry to make connections between concre t e
re p resentations and the mathematical ideas they
represent. As the recent report by the National
Research Council points out, “physical materials
a re not automatically meaningful to students and
need to be connected to the situations being mod-
eled” (Kilpatrick et al., 2001, p. 7). An eff e c t i v e
teacher mediates students’ understanding of the
re p resentations and serves as a bridge between the
c o n c rete and the abstract. 

An effective mathematics curriculum assists teachers
in helping students cross that bridge. For example,
in second grade when students are learning the 
traditional re g rouping algorithm for subtraction,
each step in the algorithm can be linked to the
base-ten materials that re p resent it, so that students
l e a rn the algorithm with understanding. Again, as
a rgued by Kilpatrick et al, p rocedural fluency and
conceptual understanding are i n t e rw o v e n.
“Understanding makes learning skills easier. ..a
c e rtain level of skill is re q u i red to l e a rn many
m a t h e m a t ical concepts with understandi n g ”
(Kilpatrick et al., 2001, p. 1 2 2) . M o re o v e r, there is
evidence that when teachers 

balance and
connect the
teaching of
skills with con-
ceptual under-
standing, stu-
dents perf o rm
better on state
a s s e s s m e n t s
( K n a p p ,
Adelman, et
al., 1995). 

Guided Practice

As the develop-
ment phase con-
tinues, it is neces-
s a ry for students
to move fro m
l e a rning activities
to initial practice
under the guid-
ance of the
teacher. D u r i n g
this phase the
teacher gives stu-

dents certain p ro b-
lems to work on alone or in groups and then these
p roblems are discussed together. This phase s e rv e s
as a check on student understanding and,
depending on the discussion, might indicate a 
need for additional teaching and exploration of 
the mathematics.

The value of guided practice 
in instruction has been recognized for a long time
and most textbooks include guided practice i n
their problem sets. However, an effective mathe-
matics curriculum includes metacognitive questions
that students can ask themselves, or that teachers

can discuss with
students, as they
complete these ini-
tial practice pro b-
lems. Wi t h o u t
these key ques-
tions, guided prac-
tice becomes ro u-
tine skills practice
and does not con-
tribute to student
l e a rn i n g .Te a c h e r ’s Edition, G rade 4, page 218
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S u m m a r y

The summary component of effective mathematics lessons can be the most important component, part i c u l a r l y
when students have been involved in hands-on activities or investigations. E ffective teachers think about what
questions they can ask to ensure that students understand the mathematics. During this phase of the lesson the
t e a c h e r, through careful questioning and discussion, helps students connect the mathematical results of the
activities to the objective of the lesson, to previously learned mathematics, and to mathematics yet to be
l e a rned. These interactions between students and teachers, and between students and students, have a powerf u l
influence on student learn i n g .

P r a c t i c e

Mathematics instruction that uses manipulatives to facilitate students’ conceptual understanding does not suggest
that students should not practice (Burrill, 1997). Practice is necessary to master any skill, and mathematics is no
exception. The National Research Council Report similarly argues that “significant instructional time [should
be] devoted to developing concepts and methods, and carefully directed practice, with feedback, [should be] used
to support student learning (Kilpatrick et al., 2001, p.11). Much of this practice will take the form of written
practice, but it can also be found in carefully designed games or activities that re i n f o rce concepts and skills. 

E ffective mathematics instruction, there f o re, is not found at either end of the continuum. Rather, it
depends on well defined mathematics objectives, worthwhile and engaging mathematical tasks, appro p r i a t e
use of hands-on activities to build conceptual understanding, quality discussion of the mathematical tasks,
and meaningful practice to ensure mastery of those concepts and skills. 
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