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Kindergarten/Grade 1: Do not start by counting in ones, start with small collection so that students believe we value it.  
• Match my set. Compare matching sets. Relate numerals to sets. Start with 2, 3, 5 and watch 4 emerge. Compare using equal, 

not equal, more, less. Build trust and confidence…. 
• Find 2, 3, 5 in quantity to 10. Build automatic recognition of collections to 10 by unrelenting attention to practice and 

discussion that is supported by teacher scribing…. 3 + 3 + 2, 6 + 2, 3 + 5 they are all related  
• Represent and describe numbers to 10 concretely and pictorially. Use 2, 3 and 5 as referents. 
• Demonstrate an understanding of counting by: 

o Using parts or equal groups to identify sets 
o Understanding the total identified by collecting parts is the same total that will be achieved through any count 

sequence. Every set has one and only one final count 
o Understanding in a counting sequence, the last number name said represents the total. 

 
 
Why do we want children to learn to think in collections/sets? 
 

1. It is fundamental to NUMBER SENSE and to building personal confidence and fluency with manipulating numbers in all 
the grades. Spatial Reasoning, Gesturing, Mental Rotations: The brain stores and retrieves information 
VISUALLY/SPATIALLY: networks of interrelated data and sensory impressions. Association is key. 
 

2. Number is in number, shape is in shape, space is in space” EMBEDDEDNESS:  It is not enough to know “b” to read a 
word with b in it 
It is not enough to “name” the symbol 6. Knowing six means students have built a sense of what six means. How does 
six relate to other numbers? What is it COMPOSED of? How can it be decomposed and recomposed? What does it 
combine with? The brain is ASSOCIATIVE. 

 
Seven  should draw up a full range of associations which include parts that make the whole and wholes that six is part of: 3and 4, 
or 2,3,2 or 4,3 or 5,2. Other associations will be 2  (7) are in 14. So, half of 14 is 7. Half  of seven is more than 3 but less than 4. 
Seven tens is 70. 
 
 
 
Thinking in collections saves brain space for more important work of problem solving. The goal is automatic recognition not 
stopping to count. 
 

3. Reduces the distractions that touching and single counting can create. When students think they have to touch and 
count each object they waste concentration effort and energy. Some get lost in the tactile and are not able to 
remember the goal was to know how many? Some are sidetracked thinking you have to touch and count by ones. 

 
4. Paves the way for unitizing which is the basic understanding that underlies making sense of place value: thinking in 

tens, hundreds , tenths, hundredths as units;  multiplication/division thinking in units or sets, equal groups in division 
and for fractions and decimals. 

 
5. Differentiates the experience so that more time can be spent on practice. Thinking about the number rather than 

naming and moving on creates a space for inquiry, problem solving. Students can build connections that deepen their 
personal understandings and challenge themselves to learn more.  Students stay engaged when there is depth to the 
investigation.... 

 
The brain is associative. Read Deheane’s: “The Number Sense”.  Hs is an international leader in cognitive neuroscience. Stories,, 
images and repetitions that requires the learner to connect and associate enhance information storage and retrieval.  
When you recall a “basic fact” it should be linked to other facts so that you can apply it to solve problems. 

Effects of Daily Practice on Subitizing, Visual Counting, and Basic Arithmetic Skills  

The skills of subitizing and counting develop and evolve over  development lasting up to the age of 18 years. Large proportions of 
children with problems in acquiring basic arithmetic skills exhibit deficits in their abilities to subitize and count. The results of this study 
make clear that students between the ages of 7 and 17 benefit from daily practice with both subitizing and counting. The ability of the 
majority of the participants to perform  basic arithmetic operations were also significantly improved 

(Fischer, Kongeter, Hartnegg, .) http://www.optomotorik.de/pubs/ovd39-2.pdf 
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Just remembering the answer is not enough to use and apply the information. Students fall apart in higher grades because they are 
expected to use and apply facts, not just spew them back. Algebra is about the relationships that the operation signs signify, not 
about the answers to number facts. 
 

 STUDIES that link subitizing to understanding of counting, calculation skill, and flexible number system knowledge: Desoete & 
Gre’goire, 2006; Kroesbergen, Van Luit, Van Lieshout, Van Loosbroek, & Van de Rijt, 2009; Penner-Wilger et al., 2007.  
 
Desoete and Grégoire (2006) demonstrated that subitizing skill is predictive of later mathematics performance. They found that 
below-average subitizing skill in kindergarten significantly predicted low mathematics achievement in first grade.  
In another study Fischer, Gerhardt & Hartnegg, 2008  demonstrated that subitizing ability was related to arithmetic skills through 
high school.  In their study of  Subitizing and Mathematics Performance in Early Childhood,  Yun,  Havard, Lipsey , Bilbrey & 
Hofer found that subitizing is linked to overall mathematical skill not “just” to  numeracy.  
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