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Topic: “Rethinking Math: A discussion of research-based math strategies and the pedagogy of math.”
Date: January 14, 2004, 2 pm-3 pm E.S.T.

Facilitators: Dr. John Cawley and Dr. Teresa Foley
BACKGROUND INFORMATION:

What is the Access Center?

The Access Center is a national technical assistance (TA) center funded by the U.S. Department of Education’s Office of Special Education Programs to improve educational outcomes for elementary and middle school students with disabilities. It is dedicated to building the capacity of state educators, TA systems, districts, schools, and individuals to help students with disabilities engage in and learn from the general education curriculum. The Access Center sponsors real-time expert chat events that connect users across the country with an expert in a specific topical area. Each chat provides an opportunity for participants to learn from a recognized leader in the field and to share experiences with their colleagues.

Who are Dr. Cawley and Dr. Foley?

John Cawley, Ph.D., began teaching mathematics and science to students with disabilities in 1953 and since then has conducted numerous training and research projects in these areas. Dr. Cawley was awarded the J.E.W. Wallin Award by the Council for Exceptional Children in 2002 for his accomplishments within the field of special education. Dr. Cawley believes that the major limitation to student growth in mathematics is the lack of high quality mathematics activities in teacher training programs, and this has driven his work in "rethinking math."

Teresa Foley, Ph.D. taught mathematics to students with disabilities at the elementary through the postsecondary levels in a variety of settings for about 6 years. Dr. Foley's research interests are in formal and informal assessment and effective instruction in mathematics for students who have been identified as having or are at-risk of having a learning disability.

QUESTIONS FROM THE CHAT PARTICIPANTS:

What are the best tests to use to diagnose math disabilities in high school age students?

There are no ideal assessments available. What educators have done in the past was to use various assessments such as Key Math, Woodcock Johnson, and Weschler tools to assess various components of math skills. This could be augmented with informal assessments as well to help identify areas that need further formal assessment.

How do graphic organizers address challenges with multiple-step and open response math problems for students with learning disabilities?
Jitendra recently wrote an insightful article in 2002 for Teaching Exceptional Children called "Teaching Students Math Problem-Solving Through Graphic Representations" that addressed graphic organizers in math.

There is also an organizer called KNWS, which is presented in McRel's publication "Teaching Reading in Mathematics." This organizer assists students in organizing the information they need for solving a word problem. It can be extended to use with open response questions. 

Doctor Math and NCTM websites have some useful information about graphic organizers.

The educator should ensure while using graphic organizers that they truly represent the math principle that is being taught. The Kaufman test, for example, uses graphics but the graphics are not relevant to solving the problem that is given. 

Do you have any suggestions for ways of dealing with students who have tested in low CSI (Cognitive Skills Index – similar to IQ) range who don't show discrepancies in performance, but still need help in class beyond whole-group instruction?

Provide individual instruction through problem solving by making the student become more responsible for generating strategies on his or her own. Example: If you teach a student 4+1, the student should be able to solve 5+1 independently. The strategy the student uses will help him or her become more independent and integrated into the class.

While students appear to have math learning disabilities, it is also possible that some of them simply gave up trying because their reading skills were so low it dragged them down in math as well. Can you suggest any strategies for rectifying this situation?

The use of manipulatives to represent the concepts being taught is essential for students with math difficulties. In algebra, the object is to make the understanding explicit. For example, in the lower grades you can add 3 apples and 2 oranges and get 5 fruits, but in algebra, you can't take 3 apples and 5 oranges and get 5 fruits. So the danger is that the students over-generalize from the lower grades to the upper grades.

“Algebra tile” or “Algeblocks” are helpful in teaching operations with integers. “Algeblocks” are especially helpful in performing operations with polynomials or in modeling the solutions of simple equations.

Students with limited English proficiency are challenged in much the same way as English-speaking students with underdeveloped reading skills are. Can you speak to this verbal/math connection?

Math is a language, and a very unique language at that. A simple term like "add" might not mean to use addition (i.e., A boy added 2 apples to his pile and now has 9. How many did he start with?). Here we see that "add" does not mean “add”, as it only describes a relationship and not an operation. Teachers and students are very confused with this aspect of language and math. Unfortunately, the use of key words is frequently taught at the lower levels when solving word problems. When this method cannot be used in higher-level math, students feel at a loss. The difficulty for students who have trouble reading is partly due to Whole Language reading instruction. Assume a student is in the 5th grade and does 5th grade math but only reads at the 3rd grade level. The 5th grade math book is too difficult for the student to read. Modify the lessons so the reading is at the 3rd grade level, and teach the math using modified reading material. 

There is a lot of frustration in the field about teaching math and working with kids who are not as well prepared as we wish. How can we effect change in our schools to prevent or deal with these issues?

The problems in adjusting math instruction are similar to the difficulties in making change in any way in schools. For example, what if it was suggested that all the operations in arithmetic were taught left to right? What would the schools do to make that change? After they got over the fear of the community reaction to such a proposal, making adaptations in math instruction would actually be relatively simple. First, the educator lists the problem the student is having, such as the inability to read. Then, alternatives are listed, such as doing the math in a way that does not involve reading. The first step would be to eliminate the textbook. That is simple to do, but few would want to do it. In foreign countries, such as India or Japan, a textbook might be only 80 pages long, but in the US, they are generally 500 pages long.
What suggestions can you make about motivating students when it comes to math?

Motivation can be addressed in three ways. First, make certain the math is easy enough for the student to get a high percentage of the problems correct. Second, involve the student in the creation of the activities that will be used to teach the math. Don't have the teacher make a lesson plan without involving the student in creating the lesson plan. Third, have the students teach the lesson.

What kind of role can families play in math education? 

There should be more parent training in math in the schools using activities that are fun for families to do and that have everyday community use. "Family Math" by EQUALS from the University of California at Berkeley is an excellent resource for family involvement. Please consult the following website for more information: http://www.lawrencehallofscience.org/equals/
Also, schools can teach the kids to do math in ways that are unique and unfamiliar to parents. For example, teaching division without the use of multiplication or subtraction leads to great efficiency. The student could take that method home and teach the family to create family involvement where the student and his or her math knowledge is the source of interaction.

Can you suggest any helpful hints for teaching math to a classroom in which students are reading at such different levels?

Project Primes, Pennsylvania Retrieval for Information in Mathematics Education Sources might shed some light on this topic. Primes listed the math topic on each page in every text available and then computerized this listing. An educator teaching odd and even numbers enters a code in the computer and the computer prints out a listing of the pages in every text that include the topic of interest. Using this system, a teacher could use a 1st, 3rd, and 5th grade math book to teach the same math topic to the different learning levels in the classroom.

EXTRA RESOURCES:

Some topics were raised during the chat but were not fully discussed due to the time constraints of a one-hour event. Below you will find some additional information that will guide you in further investigation of these issues.

For more information on the topic of mathematics and science for students with special needs view

the Eisenhower National Clearinghouse’s magazine called "ENC Focus." Volume 10, Number 2, from 2003. This magazine can be obtained electronically from their website www.enc.org.

For information about family involvement in working with students with disabilities, consult NCTM resources at  www.figurethis.org
LD OnLine has published two articles on teaching math to students with learning disabilities: "Math Learning Disabilities" and "How Can I Help Students with Learning Disabilities in Algebra?" Locate these articles at their site: http://www.ldonline.org/
The Marco Polo website and the Illuminations area at www.nctm.org have lessons and activities that demonstrate the use of concrete materials and virtual manipulatives in teaching.

There is a 1999 publication from the US DOE entitled "Helping Your Child Learn Math." It can be ordered through www.ed.gov/pubs/edpubs.html.

Don’t forget you can continue this dialogue as a threaded discussion on the Access Center website's Interactive Online section. Simply go to:

 http://www.k8accesscenter.org/discuss/discuss.asp?mode=room&catID=181
For more information about improving access to the general education curriculum, visit our website at www.k8accesscenter.org
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