Manipulatives

Category:  Mathematics

Grade Level:  All

1. What is the purpose of using manipulatives in mathematics?

Manipulatives are concrete objects that are used with verbal instruction to teach students mathematical concepts and skills.  There are commercially available programs with their own curriculum, or  common household materials such as coins, toothpicks, or measuring spoons may also be used.  The purpose of using manipulatives is to assist students in developing a better understanding of mathematical ideas and their applications to everyday life.  Also, manipulatives have been demonstrated to serve as motivational tools in mathematics instruction, increasing on-task behaviour and attention span in students with learning disabilities.

2. With whom can they be used?

Manipulatives can be used with any student from pre-school to the post-secondary level, as long as the appropriate materials are chosen.  They are mainly used with all students in the primary grades.  Continued use is recommended for students who have learning disabilities in the area of mathematics.

3. What teaching procedures should be used with manipulatives? 

There are several important guidelines for the use of manipulatives with students who have mathematics learning disabilities:  

· Select materials that suit the concept and the developmental stage of the child.

Ensure that the initial introduction of new or difficult concepts is done with concrete, easy to comprehend manipulatives (e.g., blocks and toothpicks), and that more abstract materials (e.g., pictures or lists) are not used until the child has a firm grasp of the concept.

· Use a variety of materials.

Children with learning disabilities often have difficulty generalizing their knowledge from one form to another, so a variety of manipulatives should be used when illustrating a concept.

· Use verbal explanations whenever possible to accompany object manipulation.

It is important to help children with learning disabilities to develop self-monitoring skills.  To help develop these skills, teachers can model the use of manipulatives while engaging in verbal self-questioning about the processes that they are using.

· Encourage active interaction.

Students should not simply observe a teacher using manipulatives, but should be provided with materials that they can use to follow along with the lesson.

· Elicit student explanations of their manipulations.

Encouraging students to verbalize their actions as they are using manipulatives will help them to be self-aware, and will enable the teacher to determine the extent of a student’s level of understanding.

· Stress consistency between instructional settings.

If students with learning disabilities are using manipulatives in a resource room, it is helpful if they can also use the materials or when doing homework.  

· Ensure a transition from the concrete to the symbolic over time.

In order to prevent over-dependence on concrete manipulatives, it is important to gradually help students understand the connection between what is being done with concrete objects and what operations are being symbolically represented.  This can be accomplished through verbal mediation, where the teacher talks through each step they are taking with a manipulative, and relates their actions to a broader mathematical concept.
4. In what types of settings should manipulatives be used?

Manipulatives can be used in both inclusive classrooms and resource rooms for students with learning disabilities.  As children get older, a transition from concrete objects to symbolic objects, such as cards with reminders on them, may be useful to avoid stigmatization by peers.  It is also possible for teachers to use manipulatives with their entire class, so as not to single out children with learning disabilities.

5. To what extent has research shown manipulatives to be useful?

Research has demonstrated that manipulatives can be useful for all students, but are particularly helpful for students with mathematical learning disabilities.  Marsh and Cooke found immediate improvement in solving word problems for third grade children with mathematics learning disabilities when they were instructed in the use of Cuisenaire rods.  Marzola also mentions numerous studies that have found the use of manipulatives to be more effective than traditional mathematics instruction for the performance of students with learning disabilities in the following areas: early number concepts, place value, fractions, decimals, measurement concepts, geometry, and percentages.
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Learning Resources  - Supplier of a wide variety of mathematical manipulatives for use in the classroom, including Cuisenaire Rods, Canadian Classroom Money, Measure for Treasure Manipulatives Kit, Base Ten Blocks, Geoboards, and Making Sense of Fractions.

Contact Information:

www.learningresources.com
1-847-573-8400

380 N. Fairway Drive, Vernon Hills, Illinois, 60061, USA

Examples of Resources Available in the OISE-UT Library

Davidson, P. S. Spatial problem solving with Cuisenaire rods (kits)

Call number: 511 D2535 – CURRICULUM

Gattegno, C. A teacher’s introduction to the Cuisenaire – Gattegno method of teaching arithmetic. 

Call number: 511 G262T-CURRICULUM

Kunz, J. Modern mathematics made meaningful (kit): Introductory study kit for teachers. 

Call number: 511 K96M –CURRICULUM

Start with manipulatives for staff development (kit). 

Call number: KT007-MEDIA KIT

Mathematics with manipulatives – Cuisenaire Rods (video recording) 

Call number: VC 591

Mathematics with manipulatives – Base Ten Blocks (video recording) 

Call number: VC 592

Overhead base ten blocks (kit) 

Call number: 512.74 B299 – CURRICULUM
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