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Good morning.  My name is Sara Delano Moore and I am the Director of Mathematics and Science at ETA/Cuisenaire.  ETA/Cuisenaire is a leading publisher of supplemental instructional resources for mathematics, science, and literacy. For over 40 years, our company has pioneered the development and effective use of hands-on materials, or manipulatives, to improve student learning outcomes.


I am here this morning to share my thoughts on the role of manipulative-based instruction in mathematics and I will begin by briefly sharing my own background.  I am a fourth-generation teacher, although the first to teach mathematics.  My undergraduate education focused on molecular biology so I am a scientist by training.  I taught mathematics and science in middle grades schools and have worked in higher education as well, teaching both mathematics methods courses and curriculum & pedagogy courses.  My research and writing has focused on the use of award-winning and high quality literature alongside hands-on experiences to teach rich mathematics and science at all levels.


ETA/Cuisenaire’s products and associated professional development training have always been grounded in the belief that children learn mathematics by doing mathematics in active, hands-on ways.  We are fortunate that this belief has a long research base to support it.  The three part learning cycle we use to discuss instruction with manipulatives includes phases called concrete, representational, and abstract.  Jerome Bruner’s work talked about a similar cycle as enactive, iconic, and symbolic.  More recently Michael Battista has used the terms action, reflection, and abstraction.  In all cases, the basic idea is that children must first have hands-on experiences with the mathematics and then use a representational phase as a transition to the abstract, more formal mathematics.  There is no question that children need to be computationally fluent.  These students must also understand the mathematics behind the computational procedures they use. 


I love mathematics.  I earned good grades in math class at school.  I am not sure I genuinely understood mathematics until I learned to use manipulatives to teach mathematics.   I had my first Aha! experience in mathematics in my early twenties when I learned to multiply two-digit numbers with base 10 blocks.  I finally knew what was really going on when I wrote down all those numbers years ago in fourth grade!  I saw the connection between multiplication of whole numbers and binomial multiplication in algebra.  Math was a connected whole for me.  
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We do not know what problems our students will need to solve as adults; we can be certain they will need problem solving skills.  They will also need the confidence that they can solve the problems successfully. Children learn by making connections between the familiar and the unfamiliar.  Our role as teachers is to guide children toward the connections we want them to make.  Manipulatives provide a bridge between the concrete world of a child and the abstract concepts of mathematics.   They also may serve as an enticement to learn mathematics which does not on the surface appear engaging.  By using manipulatives, literature, and other active instructional resources, children can be drawn into the world of mathematics and find success there.  Every child must find meaningful success in mathematics and we must use every resource we have to ensure that this happens.  


Effective use of manipulatives as one resource to help children find success in mathematics requires a problem-solving approach.  Children must conduct structured investigations and work towards an understanding of procedures and strategies which can be generalized.  Unfortunately, manipulatives are too often used as hands on worksheets, with teachers telling students exactly which piece to touch and where to place it as they “act out” the traditional algorithm.  Professional development is critical if teachers are to use manipulatives as the powerful tool research shows them to be.  


For all of us as teachers, it is a great day when a student has an Aha! moment of learning.  One of the joys of my job working in professional development is to see that same Aha! from adults as they see mathematics taught with manipulatives and understand, sometimes for the first time, what was really going on back in elementary school when they obediently memorized the sequence of squiggles on the page which represented a mathematical idea.  Manipulatives are one of the most powerful tools in a teacher’s arsenal for helping students learn mathematics well.  I urge the panel to ensure that these Aha! moments continue to occur in classrooms by supporting the use of manipulatives in mathematics instruction in their report.  Thank you.

