IS IT

COUNTING,
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S

econd-grade teacher Ms. Maples provided her
students with counters and then posed the
Katy problem:

Katy’s teacher asked her students to read as
many books as possible over the weekend. Katy
read eight books on Saturday and four books on Sunday.
How many books did Katy read?

Using the counters, Nikki, Renee, Alex, and Carlos said
twelve was the sum. Ted said nine was the sum. Four of
the five students seemed proficient at solving an addition
sentence with objects and solving a word problem within
20 by using objects. A closer look at how the students solved
the problem would provide insights about the
students’ mathematical development. Did the
students use counters, mental mathematics,
or a combination of both? How did they
use these strategies? Do their strategies
demonstrate counting, adding, or some
combination?
The Common Core State Standards for
Mathematics (CCSSI 2010) expect secondgrade students to “fluently add and subtract
within 20 using mental strategies” (2.OA.B.2).
We know that most children begin with number
word sequences and counting approximations and
then develop greater skill with counting. But do all teachers
really understand how this occurs? Have teachers been given
ample opportunities to understand how this progression of
early numeracy develops?
Regrettably, many elementary school teachers report a
lack of understanding of a coherent learning trajectory for
early numeracy development related to counting and adding (Eisenhardt and Thomas 2012). Recent research supplies
more detail on both the progression of early numeracy development as well as the importance of children being allowed
to progress through the stages. Teachers play a critical role
in advancing students through the progression, relying on
their own knowledge of the early numeracy progression and
selecting appropriate tasks to sufficiently challenge students
through this progression.
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TABLE 1

SEAL is but one framework that describes children’s learning progression in early number and operations.
Stages of Early Arithmetic Learning (SEAL) framework and
hallmark strategies of students at each stage

Facile number
sequence

Intermediate
number sequence

Initial number
sequence

Figurative
counting

Perceptual
counting

Emergent
counting

Description

What it might look like

Hallmark strategy

Child approximates counting activity
(i.e., saying number words when
asked, “How many?” but is typically
unable to determine the numerosity
of a collection.

Child is presented with a collection of 12 counters
and asked, “How many are there?” The child
touches some but not all of the counters while
saying, “One, two, three, five, seven, eight,
nine—nine!”

Attempting to count a
collection

Child can determine the numerosity of
collections when physical materials
are available for counting but is
unable to negotiate arithmetic tasks
in the absence of physical materials.

Child is presented with collections of 9 counters
and 5 counters and asked how many
altogether. The child touches each of the
counters while saying, “One, two, three, four,
five, six seven, eight nine, ten, eleven, twelve,
thirteen, fourteen!”

Physically interacting
with materials to
count collections

Child can negotiate arithmetic tasks in
the absence of physical materials by
generating mental imagery of past
sensory experiences referred to as
representations.

Child is presented with collections of 9 counters
and 5 counters, which are then concealed. The
child is asked how many altogether. The child
looks away, begins counting at 1 (may or may
not sequentially raise fingers), and says, “One,
two, three, four, five, six, seven, eight, nine
. . . ten, eleven, twelve, thirteen, fourteen—
fourteen!”

Continuing the count
from one when
materials are not
physically available

Child can negotiate arithmetic tasks
in the absence of physical materials
by constructing a single chunk of a
number, referred to as a numerical
composite, and then counting on
from this chunk.

Child is presented with collections of 9 counters
and 5 counters, and the counters are then
concealed. The child is asked how many
altogether. The child counts on from 9 (may
or may not sequentially raise fingers) and
says, “Ten, eleven, twelve, thirteen, fourteen—
fourteen!”

Counting-on when
materials are not
physically available

Child begins to consider composite,
part-whole relationships in arithmetic
tasks; however, the child still relies
on count-by-one strategies to
negotiate these tasks.

Child is presented with a collection of
22 (concealed) counters. Then 19 of them are
removed, and the child is asked how many
remain. The child counts backward from 22 and
says, “Twenty-one, twenty, nineteen . . . . So it
has to be three.”

Choosing the more
efficient strategy for
a subtraction task
(e.g., count-down-to,
count-down-from)

Child can negotiate arithmetic
tasks in the absence of physical
materials by constructing multiple
chunks of numbers, referred to as
abstract numerical composites, and
decomposing or recomposing these
chunks.

Child is presented with collections of 9 counters
and 5 counters, the counters are then
concealed, and the child is asked how many
altogether. The child responds immediately,
“Fourteen . . . . I borrowed one from the five to
make ten, and then just added ten and four in
my head.”

Multiple non-count-byones strategies
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To understand if the strategies her students used were in
the realm of counting or fluent adding, Maples asked them
to explain how they solved the Katy problem.

The focus of this article is to engage the reader in
a thoughtful discussion illuminating children’s
progression from counting by ones to more efficient, composite additive strategies. We introduce a child-centered approach to mathematical development to facilitate this discussion.
In many cases, the terms adding and counting
are used interchangeably to loosely reference
finding the cardinality of a set or a group of sets.
Knowledge of how progressively more sophisticated modes of counting lead, ultimately, to
arithmetic fluency can be beneficial to instruction and learning. Counting is a developmental
foundation for fluent addition and subtraction,
but what defines the nuances between counting
and adding? We contend that distinct cognitive
shifts occur with children’s understanding of
unit as they progress from counting to more formalized arithmetic operations. Understanding
this transition will better enable teachers to provide focused instruction and develop students’
number sense. This article aims to use the Stages
of Early Arithmetic Learning to help readers
develop an appreciation for the complex nature
of counting and adding skills. Additionally, we
offer classroom activities that are suitable to
teaching students at varying stages of this early
numeracy progression.

FIG U R E 1

Confusing counting and adding

Stages of early
arithmetic learning

Students’ verbal explanations revealed
great insights to the teacher. Maples learned
that Nikki, Ted, Renee, and Alex used counting
strategies, but their explanations left unanswered questions about the differences among
the students’ use of counting. Carlos knew
that he could break quantities into parts that
were easily added. He created
a group of ten and added
what was remaining
from the four. Maples
questioned what
these differences
demonstrated
about the students’
mathematical
understanding. She
planned to gather
m o re i n f o r m a t i o n
about the counting strategies that Nikki, Ted, Renee,
and Alex had used (see fig. 1b).

Baroody (1987) found that one strategy children
commonly use to find the sum of two sets of
objects is to touch and count the objects in the
first and second group to determine the numerosity of each group, and then recount the two
groups together. This strategy, and other similar strategies that involve touching objects to
count, are referred to as perceptual counting in
the Stages of Early Arithmetic Learning (SEAL)
framework (Olive 2001; Wright, Martland, and
Stafford 2006) (see table 1).

Using SEAL as a lens for
understanding the development
of addition
To understand if the strategies her students used
in the Katy problem scenario at the beginning of
this article were in the realm of counting or fluent adding, Maples asked her students to explain
how they solved the problem (see fig. 1a).
www.nctm.org

(a) Students responded to scenario 1:
Nikki: I just counted them. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12.
Ted: Me, too. I just counted. 1, 2, 3, 4, 5, 6, 7, 8, 9.
Renee: I counted 8, then 4, then I knew that it was 12.
Alex: I just counted 4 more and got 12.
Carlos: I knew that 8 + 2 equals 10, so then I added 2 more,
and I got 12.

(b) These discussion questions can be used to further explore
the continuum of counting by ones to adding with fluency.
1. What is the difference between the counting strategies that each of the
students used?
2. What are the similarities of the strategies used? Do the strategies build
on one another in any way?
3. What could the teacher ask to challenge students to transition from
counting to using non-count-by-ones strategies to find sums and
differences?
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FIGU R E 2

Maples wondered how her students would solve an addition
word problem without objects.
(a) She understood that the least sophisticated strategies
in her students’ responses to scenario 2 rely on counting
perceptual objects.
Ted: [counting on his fingers] 1, 2, 3, 4, 6, 9, 10.
[He asks the teacher to repeat the number of marbles in the bag, and the
teacher responds, “Nine”].
1, 2, 3, 4, 5, 6, 7, 8, 9 . . . Nine marbles.
Nikki: 1, 2, 3, 4, 5, 6, 7 [counting on her fingers and then putting the
fingers down]. 1, 2, 3, 4, 5, 6, 7, 8, 9 [counting on her fingers, pausing,
and looking puzzled]. 1, 2, 3, 4, 5, 6, 7 [counting on her fingers].
1, 2, 3, 4, 5, 6, 7, 8, 9 [counting on her fingers]. Nine.
Renee: 1, 2, 3, 4, 5, 6, 7 [counting on her fingers]. 1, 2, 3 [on the
remaining fingers on her hand. She then closed her hands into fists,
opened them, and continued counting] 4, 5, 6, 7, 8, 9. [Her last count of
nine landed on her thumb of her right hand. She paused and looked at the
thumb of her right hand and proceeded to count ten fingers, closed her
hands into fists, opened her hands, and continued counting. She stopped
counting after she had counted her thumb on her right hand.] Sixteen.
Alex: [glancing upward but raising a finger with each count]
8, 9, 10, 11, 12, 13, 14, 15, 16 . . . Sixteen.
Carlos: Sixteen [Carlos did not use his fingers and quickly stated that
Myron had sixteen marbles. The teacher asks how he solved the task.]
I knew that 7 + 7 = 14, so I took 7 from the 9 to make 14. There were
two left over, so I added 2 to the 14 to make 16.

(b) Maples used the discussion questions for scenario 2 to
evaluate her students’ strategies.
1. What is the difference between the counting strategies that each of the
students used?
2. What are the similarities of the strategies used? Do the strategies build
on one another in any way?
3. What could the teacher ask to challenge students to transition from
counting to finding sums and differences?
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The role of mental strategies
To further investigate her students’ thinking,
Maples wondered how her students would solve
an addition word problem without objects. She
posed the following task and recorded how each
student solved this problem (see fig. 2a). (After
you read the problem, consider the questions in
figure 2b before continuing.)
Myron has seven marbles in his pocket. He
has nine in his bag. How many marbles does
Myron have?
Maples used the SEAL learning progression to
interpret the students’ knowledge and make
effective instructional decisions. She understood that the least sophisticated strategies
rely on counting perceptual objects and that
advances in counting are demonstrated respectively by mental imagery, counting-on from a
numerical composite, and multiple non-countby-one strategies. She made interpretations on
the basis of her observations (see table 2).

Instructional implications
How does a teacher use this knowledge of mathematical progression to design instruction for a
diverse group of students? Certainly, the prospect of identifying and implementing a different
activity for each SEAL stage is a daunting prospect; however, particular tasks may be thoughtfully modified to reach children operating in
each of these stages. For example, consider the
following game involving dice and shoeboxes,
played by table-groups of children. Each activity
is intended to provide scaffolding to support the
students’ progression to the next stage of SEAL.

Teaching to the perceptual stage (Ted)
At this table, teams of two children take turns
rolling two six-sided dice within a shoebox, and
the larger combination wins the round. Children such as Ted are able to interact physically
with quantities (dots on the dice) to successfully determine the cardinality of collections
www.nctm.org

TABLE 2

HOW DOES A TEACHER USE THIS KNOWLEDGE
OF MATHEMATICAL PROGRESSION TO DESIGN
INSTRUCTION FOR A DIVERSE GROUP OF
STUDENTS?
Mental imagery, counting-on from a numerical composite, and multiple non-count-by-one strategies
demonstrate advances in counting.
Students’ mathematics in the context of
the Stages of Early Arithmetic Learning (SEAL) framework
Interpretation
of response

Ted touched some but not all
the counters while saying,
“One, two, three, five, seven,
eight, nine—nine!”

Ted attempted to count the
collection but lacked one-toone correspondence.

Child can determine the numerosity of collections
when physical materials are available for
counting but is unable to negotiate arithmetic
tasks in the absence of physical materials.

Nikki touched each object and
said, “One, two, three, four,
five, six, seven, eight, nine,
ten, eleven, twelve, thirteen,
fourteen!”

Nikki could physically touch each
object and say the correct
number sequence.

Child can negotiate arithmetic tasks in the
absence of physical materials by generating
mental imagery of past sensory experiences
referred to as re-presentations.

Renee counted eight counters:
“1, 2, 3, 4, 5, 6, 7, 8.”
She counted four more:
“1, 2, 3, 4.”
She then counted all:
”1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12.”

Renee counted each group
separately and then counted
all of them (count three times).

Child can negotiate arithmetic tasks in the
absence of physical materials by constructing
a single chunk of a number, referred to as a
numerical composite, and then counting on
from this chunk.

Alex put four counters in
a pile, looked away,
and then said, “9, 10,
11, 12.”

It appeared that Alex did not use
the counters, because he did
not touch them and he looked
away as he counted-on from
eight.

Child can negotiate arithmetic tasks in the
absence of physical materials by constructing
multiple chunks of numbers, referred to
as abstract numerical composites, and
decomposing or recomposing these chunks.

Carlos used a known fact
(8 + 2 = 10) and added
two more.

Carlos used a non-count-by-one
strategy.

Figurative
counting

Perceptual
counting

Emergent
counting

Child approximates counting activity (i.e., saying
number words when asked, “How many?”)
but is typically unable to determine the
numerosity of a collection.

Initial number
sequence

How the child
responded to the task

Facile number
sequence

Description

www.nctm.org
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within a certain range. Note: Adding a third die
or increasing the target number beyond thirty
could expand this range.

Teaching to the figurative stage (Nikki)
In this variation of the game, two teams of two
children each take turns rolling two dice—one
with one to six dots and the other with four to
nine dots, arranged in regular patterns—within
a shoebox. Quickly after the roll, the opposing
team places the lid over the top of the shoebox,
concealing the roll—perhaps allowing in the
rules for one peek. The student with the larger,
and correctly determined, combination wins
the round. This game variant capitalizes on concealed quantities to facilitate the development
of Nikki’s mental imagery; moreover, the use
of at least one dot die with patterns beyond six
increases the probability that some of the addition tasks will be beyond finger range.

Teaching to the initial
number sequence stage (Renee)

F IGURE 3

At this table, the children are, again, playing a
dice game involving concealment (i.e., the shoebox), similar to the previously described group;
yet, rather than two dot dice, each team has a
special numeral die labeled 13–18 (see fig. 3) and
a dot die with dot patterns one to six. The idea

The dice game for initial number
sequencing uses a die with a
numeral from 13 to 18 on each
side.
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FIG URE 4

One variation of
the game requires
that team members
verbalize solution
strategies.

The table group at the facile
number sequence stage rolled dice
featuring double-digit numerals.
After members of the rolling team
verbalize the manner in which they
arrive at their answer, the opposing
team must represent the rolling
team’s strategy before they may roll.
(a) This empty number line (for jump
strategies) features double digits.
Empty number line
26 + 13 =
+10

+3

____________________________________
26
36
39
(b) A tree diagram shows split
strategies.
Split model
26 + 13 =
26

13

20 and 6

10 and 3

20 + 10 =30
6+3= 9
30 + 9 =39
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here is that further obscuring the quantity of
one addend (replacing the dots with a numeral)
will guide students such as Renee (who are
already adept at constructing mental images)
to create a composite image of the numeral die
and count on. Additionally, presenting these
children with one addend larger than ten results
in addition tasks that feature a relatively large
numeral alongside a relatively small dot pattern.
Thus, after having counted from one for several
tasks, children might begin to conclude that
they could start at the larger numeral addend
and count-on the remaining dots. Note that the
opposing team conceals the dice with a small
opaque container to limit perceptual interaction
with the available dots.

Teaching to the
facile number sequence stage (Alex)
This table group is also playing a game where
dice are rolled in a shoebox. They too are playing with dice that feature numerals, not count-

able dots, well into the double-digit range. In
this variant, however, the opposing team does
not cover the shoebox with the lid after each
roll, and the rolling team must verbalize the
manner in which they arrive at their answer.
Additionally, the opposing team must represent
the rolling team’s strategy via an empty number
line (see fig. 4a) or a tree diagram (see fig. 4b)
before they are allowed to roll. Note: The rolling
team must agree that the diagram matches their
strategy. At this stage, Alex can begin to contemplate part-whole relationships and quantity partitions as well as curtail count-by-ones
strategies. Here, the aim is to provide terrain for
participants to consider and represent tactics
that are more sophisticated, involving grouping
and partitioning.

Is it counting or adding?
We presented the reader with examples of
student thinking representing the various stages
of SEAL, then described a game situation that
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might be modified to meet the instructional
demands of the various SEAL stages. Many
other games and activities could also be tailored
accordingly. The advantage of such instruction is that, across the classroom, children are
engaged in similar mathematical practices;
however, the specifics of each table game have
been carefully tailored to meet the needs of the
participants. Certainly, this type of meaningful differentiated instruction requires not only
thoughtful planning and preparation but also
some diagnostic understanding of each child’s
mathematical capacities with respect to SEAL.
On this last point, many resources are available
for teachers to use to gain a diagnostic picture of
their students in this area (see Wright, Martland,
and Stafford 2006; Thomas and Tabor 2012). We
assert that such pursuits are well worth the effort
because the instructional outcomes will be significantly more meaningful for students as they
work from counting to addition.
Returning to the original question of determining whether it is counting or adding, we
must understand that counting and adding are
two very interrelated terms with progressively
more sophisticated counting schemes paving
the way to formalized, composite additive operations. The development of additive thinking
involves a progression of increasingly sophisticated strategies. Yet, students may continue to
use counting even when demonstrating strategies that are more sophisticated, such as constructing mental images of quantities they cannot perceive. The mental imagery the student
constructs may be the beginning of the shift

ADDITIVE THINKING INVOLVES A
PROGRESSION OF INCREASINGLY
SOPHISTICATED STRATEGIES.

from counting-by-ones to adding composite
units. Overuse of manipulatives may become an
obstacle to developing mental images and may
encourage children to continue use of count-byones strategies, possibly hindering their further
mathematical development. Although we may
not have a definitive answer to the question,
“Is it counting or is it adding?” attention to the
nuances of children’s approaches to solving
simple addition combinations can empower
teachers to adapt instructional activities to scaffold children along the progression toward fluent addition and avoid the premature assumption that a child has reached fluency in addition
because the child can correctly count-by-ones
two or more combined sets of objects.

Common Core
Connections
2.OA.A.1
2.OA.B.2
2.NBT.B.5
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