Counting Principles and Subitizing

Explanation

Example

One-to-one
correspondence

Understanding that each object to be
counted should be tagged with one and
only one unique numeric tag
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Stable-order
principle

Knowing the number-name list (i.e., one,
two, three... ) must be used in a fixed
order every time a group of objects is
counted across all trials

Stable order:

1,2,3,4,5,6
Not
1,2,3,6,5,4

Cardinal principle

The number tag used for the last object
in a count symbolizes the total number of

‘one"

“twio”

While pointing at each object, count:

(with emphasis)
“three"

cardinali . .
( ty) objects in a set
“There are three (squares) here.”
Abstraction Any types of objects can be counted
principle together in a set
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Order irrelevance

Start counting

here .
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Or here
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. %= Or here
. Understanding that the count for a set . . 5
Conservation .
Principle group of objects stays the same whether
they are spread out or close together. . . . . 5
° °
“Instantly seeing how many.” Identifying ‘ ¢ H .’ “. ’
Subitizing the number of objects in a group without o o (o e
having to count them. ‘. .’ ‘ ° ’ ‘o o’
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Table 1: The stages of cardinality development

Stages of cardinality Stage description for answering how many?

development (Adapted from Bermejo, 1996; and Clements & Sarama, 2009)

Stage I: Pre-counters ¢ Children do not understand the question how many, and so they
provide random answers. These children are typically 1-2 years of
age.

Stage II: Reciters ¢ Children respond with a number-word sequence, but without tag-

ging each item.

Stage III: Corresponders ¢ Children respond to the question by completely recounting the set
usually demonstrating one to one correspondence. Children are
typically at this stage around 3 years of age.

Stage I'V: * Children answer with the last number-tag used even if inaccurate.
Immature counters These children are not mature enough yet to monitor their count-
ing to ensure its accuracy.

Stage V: ¢ Children answer with the largest number-tag included in the count
Rigid rule followers but it may not have been the last tag used. These children are be-
ginning to sleuth out the rules and patterns of how counting works
but continue to make errors.

Stage VI: * Children are able to monitor their own or someone else’s counting
Counters for accuracy and provide the correct response to the how many
question. Children reach this stage for the smaller quantities (1-5)
around the age of four and for the larger quantities (6-10) around
the age of five.

Five Frames
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Five frames are a very useful tool for helping students learn to count and encourage development of the
counting principles. Use manipulatives like counters, bears, square tiles, to reinforce the counting principle you
are working on. These frames can also encourage students to develop the ability to subitize.

https://www.k-5mathteachingresources.com/counting-centers.html

http://www.k-Smathteachingresources.com/kindergarten-math-activities.html

http://illuminations.nctm.org/Activity.aspx?id=3564



https://www.k-5mathteachingresources.com/counting-centers.html
http://www.k-5mathteachingresources.com/kindergarten-math-activities.html
http://illuminations.nctm.org/Activity.aspx?id=3564

Table 4. Common counting errors
Type of Counting Error Example Remedy

SEQUENCE ERROR

Saying the number sequence “1 2 3 6 107 Practice reciting (or singing) the single-
out of order, skipping num- {a @ EI} @ (Eb digit sequence, first focusing on one to
bers, or using the same num- ten, then later moving on to numbers
ber more than once. o O O O ) greater than ten,
Struggling with the count Skips 15 Highlight and practice exceptions, such
sequence past twelve. “1...13, 14, 16, 17, 18." as fif + teen. Fifteen and thirteen are com-
) monly skipped because they are irregular.
Uses incorrect words:
" " Recognize that a nine signals the end of a
1...13, 14, fiveteen.
“I 18 19 10-teen" series and that a new one needs to begin
“l o g.: 2 ﬂ'—ten. Z‘i)rfe::;'en." {e.g., nineteen marks the end of the teens).
Recognize that each new series (decade)
Stops at a certain number: involves combining a decade and the
“1...20" (stops) single-digit sequence, such as twenty,
“1...20" (starts from 1 again) twenty plus one, twenty plus two, etc.

Recognize the decade term that begins
each new series (e.g., twenty follows nine-
teen, thirty follows twenty-nine, and so
forth). This involves both memorizing
terms such as ten, twenty, and thirty by
rote and recognizing a pattern: “add -ty
to the single-digit sequence” (e.g., six + ty,
seven + ty, eight + ty, nine + ty).




COORDINATION ERROR

Labeling an object with more
than one number word.

Pointing to an ohject but not
counting it.
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Encourage the child to slow down and
count carefully. Underscore that each item
needs to be tagged only once with each
number word.
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Same as above.

KEEPING TRACK ERROR

Recounting an item counted
earlier.
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Help the child devise strategies for sorting
counted items from uncounted items. For
maovable objects, for instance, have the
child place counted items aside in a pile
clearly separated from uncounted items.
For pictured objects, have him or her
cross off items as counted.

SKIM

No effort at one-to-one count-
Ing or keeping track.

Waves finger over the collection like
a wand (or jabs randomly at the col-
lection) while citing the counting
sequence (e.g., "1, 2, 3.9, 107).

Underscore that each item needs to be
tagged with one and only one number
word and help the child to learn processes
for keeping track. Model the counting.

NO CARDINALITY RULE

Mot recognizing that the last
number word used in the count-
ing process indicates the total.

Asked how many, the child tries
to recount the collection or simply
guesses.

Play Hidden Stars with small collections
of one to three items first and then some-

what larger collections of items.
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