
Composition of number is a basis of computa-
tional fluency. It involves learning all the parts that
make up a number, for example, knowing that 5 is
made up of 2 and 3 or 4 and 1. Knowing that 5 is 1
more than 4 and 1 less than 6 is an extension of
composition of number. Fluency and relationships
with lesser numbers are the foundation of success
with greater numbers. 

Students need time to develop facility with num-
bers in order to solve problems and think with num-
bers. Children often do not develop this level of

composition and decomposition of number
as quickly as teachers assume they will.
When students are forced to work with
greater numbers before they can work flu-
ently with numbers to ten, they can become
dependent on rules and procedures that have

no meaning. This article offers instructional prac-
tices that can help promote meaningful mastery of
number combinations in primary classrooms. These
practices include the Hiding Assessment, Number
Talks, and Math Stations. A Work-Ethic Rubric
helps teachers manage the tasks and activities.

The Hiding Assessment
To know where to begin instruction, a teacher must
first determine each student’s understanding of
number combinations. Richardson (1999) has
developed “The Hiding Assessment” for this pur-
pose. In this assessment, the teacher presents the
student with a pile of objects that are all the same
color and size or shape. The teacher asks the stu-
dent to count out five objects and place them in the
teacher’s hand. The teacher then tells the student
that he or she is going to “hide” some of the
objects, and the student must determine how many
are hidden based on how many the student is
shown. For example, the teacher shows two objects
and hides three objects in a closed hand. 

The Hiding Assessment is used to determine if
students’ basic fact knowledge has been automa-
tized. To demonstrate automaticity, students should
be able to respond without counting to determine
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the hidden quantity. The teacher reviews all possi-
ble combinations with the student before proceed-
ing to the next number, six. The teacher continues
the Hiding Assessment until the student responds
with errors or does not give the number combina-
tions quickly and confidently. If the student
demonstrates understanding of number combina-
tions to six and knows some of the number combi-
nations to seven, the student’s instructional level is
the number seven. The student’s working number
range, where the student spends time in Number
Talks and Math Stations, is six through eight. The
number range begins with six to give the student
confidence and practice with known number com-
binations. The number seven, the student’s instruc-
tional level, is where the student should have a
majority of these types of number experiences until
all the combinations of seven are automatized. The
number eight is used as a challenge number to
allow the student to work at the upper limits of his
or her understanding in Number Talks and Math
Stations. By using their working number range,
students also develop an understanding of number
relationships. 

Teachers should remember during this assess-
ment that they are looking for automaticity, not the
student’s ability to “figure out” the answer. This
focus on automaticity guides the student’s working
number range in Number Talks and Math Stations.
Teachers also can use the Hiding Assessment to
assess students’ use of other solution strategies,
such as modeling and counting strategies or solu-
tion strategies using derived facts. For more infor-
mation on the Hiding Assessment, see Developing
Number Concepts: Addition and Subtraction
(Richardson 1999).

Number Talks 
Number Talks allow students to work with compu-
tation in meaningful ways based on information
collected from the Hiding Assessment. These mini-
lessons can be held with a whole group, small
homogeneous groups, or heterogeneous groups.
They should occur at least three times a week, for
ten to twenty minutes a session. Student groups
should change throughout the year based on stu-
dents’ strengths and areas in need of improvement. 

A Number Talk gives students practice with
number concepts. During a Number Talk, the
teacher gives students a variety of problems and
asks them to share the methods they used to deter-
mine “how many.” Students have opportunities to
solve a variety of problems and are exposed to
many different ways of solving them. Over time,
students develop competence in their problem-
solving skills and their computational fluency.

The following is a description of a Number Talk
lesson. More information may be found in the
video set “A Look at Children’s Thinking”
(Richardson 1990) as well as the “Number Talks”
handout for viewers (Richardson 1997).

The teacher uses meaningful flash cards (see
fig. 1) so that students will begin to visualize num-
bers as being made up of lesser numbers and will

see relationships within the numbers (Baratta-
Lorton 1976). The teacher shows a flash card to
students (see fig. 2) and asks them to share the
processes that they used to figure out “how many.”
The students give a “thumbs up” when they know
how many objects are on the card. Then they
explain how they got their answer; for example,
“There are five because I see four and one.” These
responses lead to the introduction of symbolic rep-
resentation of numbers, in which the students or
the teacher record number combinations that repre-
sent what they see, such as 4 + 1 = 5. 

The main goal of a Number Talk is for students
to begin to make sense of numbers. Developing the
ability to instantly recognize small groups of 
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 2 Students give a “thumbs up” to indicate when they know how

many objects are on the flash card.
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numbers in a variety of models—such as tooth-
picks, same-colored dots, and squares—helps build
computational fluency. The teacher’s role is to give
students opportunities to make connections so they
can see number relationships.

A Number Talk should include one or two types
of problems per lesson, determined by the needs of
the students. The teacher can cover many concepts
in a short mini-lesson, such as “more than” or “less
than,” basic composition of numbers, and basic fact
strategies. The teacher provides problems with
varying degrees of difficulty to meet a range of
needs in the Number Talk group. Using informa-
tion gathered in the Hiding Assessment, the teacher
selects tasks that are at an appropriate instructional
level for the students. 

For example, the teacher may begin a Number
Talk by giving students problems that involve
working with numbers to ten. This creates a firm
foundation for working in our base-ten number
system. The lessons then would progress to work-
ing with numbers to twenty. Students would use

strategies such as “doubles,” “near doubles,” “ten
plus a number,” and “fast nines.” Finally, students
would work with numbers to one hundred and
solve multidigit addition and subtraction problems.
Building the first number of the problem with
manipulatives such as Unifix cubes helps students
visualize greater numbers and develop a sense of
quantity. 

Math Stations 
During Math Station time, the teacher sets up the
classroom so that students are surrounded by activ-
ities focusing on a specific mathematical content
area. For example, a class working on composition
of number would be provided with six to nine sta-
tions of activities designed to foster the develop-
ment of composition of number (see figs. 3 and 4).
Figure 5 lists stations designed to develop compu-
tational fluency of numbers through ten. 

These stations help students learn number com-
binations; changing the size of the numbers makes
the stations easier or more difficult. Students can
do the same task with different numbers, which
allows students of different abilities to work at
their own levels. 

Students move freely among the stations, at
which they sometimes work with partners and
sometimes work alone. Developing autonomous
learners was one of Piaget’s (1965) goals of educa-
tion. Math Stations help develop this autonomy by
allowing students to make choices that guide their
learning. Students work without the teacher at
these stations so that the teacher is free to work
with small groups of students in a Number Talk,
help students who need additional support, or
observe students at work.

Work-Ethic Rubric 
Management of Number Talks and stations is
always a concern for teachers. How do teachers
allow students to make choices without causing
chaos in the classroom? Working Levels, or the
Work-Ethic Rubric adapted by Kathy McGrath,
help students reflect on how they worked during
their mathematics time (Richardson 1997). The
chart is made up of the following five working
levels:

0. Bothers Others 
1. Not Working 
2. Works When Reminded 
3. Respectful and Responsible 
4. Responsible, Respectful, and Helps Others 

This chart allows students to gauge their behav-
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ior and their mathematical learning. They learn the
characteristics of the working levels by answering
questions such as “What does it look like to be
responsible?” and “What kinds of things would be
helpful?” The students rate their own performance
and share their responses about their work if they
choose to. Having students identify their working
level and draw or write a response is also an effec-
tive strategy for documenting progress or tenden-
cies in students’ working levels. Although this
rubric may be used for evaluation, its main purpose
is to assist teachers in classroom management while
allowing students to self-monitor their behavior. 

Conclusion 
This article has presented instructional practices
that promote the development of computational flu-
ency through four structures: the Hiding Assess-
ment, Number Talks, Math Stations, and the Work-
Ethic Rubric. Teachers can help their students build
understanding and fluency in number by conduct-
ing Hiding Assessments, guiding students through
purposeful Number Talks, allowing them to choose
Math Stations that meet their needs, and encourag-

ing them to be responsible for their behavior
through a Work-Ethic Rubric. Conceptual under-
standing is an essential element of computational
fluency, according to a recent report by the National
Research Council (2001). The teacher’s role is to
create an environment in the classroom that fosters
mathematical understanding and fluency. 
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 5 Descriptions of number stations that help students internalize number combinations to 10.

Number stations can be extended by having students write number sentences to match the
manipulatives, which connects the concrete to the symbolic.

Tens Go Fish (Economopoulos et al. 1998). Each player in the group takes five cards. Play contin-
ues similarly to Go Fish, in which players match pairs of their own cards and cards from other play-
ers to make sums of 10.

Build a Floor (Richardson 1999).The object of the game is to be the first to complete a “floor” made
from connecting cubes. Each cube train is made from two colors, using the two rolls of the number
cube. Varying floor heights can be used depending on the number combinations that the child is
working on.

Turn over 10 (Economopoulos et al. 1998). The child lays out twelve to twenty number cards and
turns over no more than three cards on a turn to get a sum of 10. If the child makes a sum of 10, he
or she keeps the cards and replaces them with new cards for the next round.

Grab-Bag Subtraction (Richardson 1999). One child fills the bag with a specified number of
objects. Another child reaches into the bag, takes out some objects, and shows what has been
removed. Partners figure out how many objects are left in the bag.

Grab-Bag Addition (Richardson 1999). One child puts some objects in a bag and names the num-
ber of objects that he or she chose. Another child does the same. Partners figure out how many
objects are in the bag altogether.

What’s Missing (Richardson 1999). One child starts a subtraction problem by using objects to fill a
number shape. A second child closes his or her eyes while the first child removes some objects.The
second child determines the subtraction sentence that describes what happened.

On/Off. The child counts out ten small objects, places the objects in his or her hand, and drops the
objects over an index card.The child counts the number of objects that are on the index card and off
the card to equal a sum of 10.


