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Kickstart: Number Sense
Research Base Overview

Kickstart: Number Sense is a classroom-tested math intervention resource that addresses the 
foundational number sense skills students need to access the grade K–2 math curriculum. The 
program is grounded in the general research behind number sense and supported by more 
specific research related to the developmental progression of instruction. Kickstart moves from 
the concrete to abstract, with multimodal activities to reinforce conceptual understanding and a 
spiral approach that builds on skills and underlying concepts over time.

1. Kickstart: Number Sense targets the prerequisite number sense skills that are essential for math 
success. Prior mastery of these skills is often assumed in the core math curriculum for grades K–2.

RESEARCH SUPPORTS 

“Research indicates that early number sense predicts school success more than other measures of 
cognition like verbal, spatial, or memory skills or reading ability.” 
Jordan, N. C., Kaplan, D., Locuniak, M. N., & Ramineni, C. (2007). Predicting first-grade math achievement from developmental 
number sense trajectories. Learning Disabilities Research & Practice, 22(1), 36–46. https://doi.org/10.1111/j.1540-
5826.2007.00229.x 

“Number sense can be described as good intuition about numbers and their relationships. It develops 
gradually as a result of exploring numbers, visualizing them in a variety of contexts, and relating them in 
ways that are not limited by traditional algorithms.” 
Howden, H. (1989). “Teaching number sense.” The Arithmetic Teacher 36, no. 6 (1989): 6–11. http://www.jstor.org/
stable/41194455.

“Number sense is a well-organized conceptual framework of number information that enables a person to 
understand numbers and number relationships and to solve mathematical problems that are not bound 
by traditional algorithms (Bobis, 1996).” 
Way, J. (2005). Number Sense Series: Developing Early Number Sense. NRICH: University of Cambridge. https:// 
nrich.maths.org/2477

“As students work with numbers, they gradually develop flexibility in thinking about numbers, which is 
a hallmark of number sense. ... Number sense develops as students understand the size of numbers, 
develop multiple ways of thinking about and representing numbers, use numbers as referents, and 
develop accurate perceptions about the effects of operations on numbers.” 
National Council of Teachers of Mathematics. (2000). Principles and Standards for School Mathematics. 



2

2. Kickstart: Number Sense uses a developmental progression of instruction that moves from the 
concrete to representational to abstract. This progression is the way all students learn math and is 
repeated each time a new concept is taught.

RESEARCH SUPPORTS 

“Effective teaching of mathematics engages students in making connections among mathematical 
representations to deepen understanding of mathematics concepts and procedures and as tools for 
problem solving.” 

“Effective teaching of mathematics facilitates discourse among students to build shared understanding of 
mathematical ideas by analyzing and comparing student approaches and arguments.”
Leinwand, S. (2014). Principles to action: Ensuring mathematical success for all. The National Council of Teachers  
of Mathematics. 

“Students who struggle with number sense frequently struggle with the concept that numbers are not 
static. They can be big or small, they have relativity and magnitude.” 
Shumway, J. F., & West, L. (2011). Number sense routines: Building numerical literacy every day in grades K–3. Stenhouse.

“Successful mathematics users have well-developed finger representations in their brains that they use 
into adulthood. Finger discrimination even predicts mathematics success.” 
Boaler, J., Chen, L., Williams, C., & Cordero, M. (2017). “Seeing as understanding: The importance of visual mathematics for our 
brain and learning.” youcubed at Stanford University. https://www.youcubed.org/wp-content/uploads/2017/03/Visual-Math-
Paper-vF.pdf
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3. Kickstart: Number Sense teaches concepts through multimodal activities and experiences that 
provide variety and active engagement. Each is designed to involve students physically, mentally, and 
emotionally while fostering deep understanding of concepts.

RESEARCH SUPPORTS

“Current research out of the University of Missouri shows that subitizing and estimating are the two most 
important skills kids need in preschool to predict mathematical success.” 
Chu, F. W., vanMarle, K., & Geary, D. C. (2013). Quantitative deficits of preschool children at risk for mathematical learning 
disability. Frontiers in Psychology, 4. https://doi.org/10.3389/fpsyg.2013.00195 

“Research shows that motor actions enhance memory, or as another observer put it, kids need to move 
to learn!”  

“We stand when we sing to allow students to move and wiggle and not be still.” 
Madan, C. R., & Singhal, A. (2012). Using actions to enhance memory: Effects of enactment, gestures, and exercise on human 
memory. Frontiers in Psychology, 3. https://doi.org/10.3389/fpsyg.2012.00507  

“Young children construct meaning for numerical symbols through language.” 
Jordan, N. C., Glutting, J., Dyson, N., Hassinger-Das, B., & Irwin, C. (2012). Building kindergartners’ number sense: A randomized 
controlled study. Journal of Educational Psychology, 104(3), 647–660. https://doi.org/10.1037/a0029018 

“There is evidence that supports the notion that counting activities that force students to cross the 
midline engages both cerebral hemispheres and therefore could improve cognition.” 
Shumway, J. F., & West, L. (2011). Number sense routines: Building numerical literacy every day in grades K-3. Stenhouse. 

“Effective teaching of mathematics engages students in solving and discussing tasks that  
promote mathematical reasoning and problem solving and allow multiple entry points and varied  
solution strategies.” 
Leinwand, S. (2014). Principles to actions: Ensuring mathematical success for all. The National Council of Teachers  
of Mathematics. 
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4. Kickstart: Number Sense takes a spiral approach to instruction that incorporates both interleaving and 
spacing of content. This revisiting of topics and consideration of time allows concepts to gradually build 
on themselves as students process their learning, look for patterns, make connections, and experience 
productive struggle. 

RESEARCH SUPPORTS

“The daily practice—the everyday, connected interactions—with numbers, amounts, patterns, and 
relationships will build your students’ number sense and develop their mathematical understanding.” 
Shumway, J. F., & West, L. (2011). Number sense routines: Building numerical literacy every day in grades K-3. Stenhouse. 

“If students aren’t given the opportunity to see the patterns in number or create a strategy, they can’t 
make sense of number.” 
Fletcher, G. (2012). “The rekenrek: Making number…make sense.” https://www.youtube.com/watch?v=Lp_ogl2iH_Q

“Although mixing up practice (interleaving) may appear counterproductive, it significantly improves  
long-term performance. The productive struggle created from mixed practice tells the brain to  
construct better roads.” 

“Research shows that students who space out their learning outperform students who try to learn in 
longer sessions, even if spacing results in less total time on task. You can use the concept of spacing by 
touching on important concepts multiple times a week in brief, regular sessions.” 
Sriram, R. (2020, April 13). The neuroscience behind productive struggle. Edutopia. Retrieved August 15, 2022, from https://
www.edutopia.org/article/neuroscience-behind-productive-struggle

“Effective teaching of mathematics consistently provides students, individually and collectively, with 
opportunities and supports to engage in productive struggle as they grapple with mathematical ideas 
and relationships.” 
Leinwand, S. (2014). Principles to actions: Ensuring mathematical success for all. The National Council of Teachers  
of Mathematics. 

“The research shows unequivocally that mastery and long-term retention are much better if you interleave 
practice than if you mass it.” 
Brown, P. C., Roediger III, H. L., & McDaniel, M.A. (2014). Make it stick: The science of successful learning. Belknap Harvard. 


