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The following is a transcript from an online chat event facilitated by Dr. John Cawley and Dr. Teresa Foley entitled “Rethinking Math: A discussion of research-based math strategies and the pedagogy of math.” The chat, sponsored by The Access Center, took place on January 14th, 2004. 
ChatMaster

Hello everyone!

ChatMaster 

On behalf of the Access Center, welcome to our expert online chat event. Today's topic is "Rethinking Math." We are extremely fortunate to have Dr. John Cawley and Dr. Teresa Foley facilitating this discussion.

ChatMaster 

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 feels 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."

JACK CAWLEY & TERESA FOLEY Chat Experts

Hi from Jack and Teresa

ChatMaster 

Teresa Foley, Ph.D. has 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.

ChatMaster 

Dr. Cawley and Dr. Foley will be online for the next hour to answer your questions and facilitate a discussion on this very timely topic. Should you experience any technical difficulties during the chat, please feel free to call our technical help line at 202-295-6906.

ChatMaster 

Let the chatting begin!

JACK CAWLEY & TERESA FOLEY Chat Experts 

We would like to thank the Access Center for coordinating this chat and the opportunity to exchange information among professionals who work with students with disabilities.

David Rome 

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

Bill Henderson 

We would like to learn more about the use of graphic organizers for students with learning disabilities to address challenges with multiple step/open response math problems. Any suggestions would be appreciated

Arthur Plitt 

Do you use any special websites or resources to provide challenges and some possible solutions for students?

JACK CAWLEY & TERESA FOLEY Chat Experts 

Assessments for diagnosing math disabilities: We feel there are no ideal assessments available. What we have done in the past is to use various assessments such as Key Math, Woodcock Johnson, 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.

Michael Moore 

I am interested in ways of dealing with students who have tested in low CSI range who don't show discrepancies in performance, but still need help in class beyond whole group instruction

Bill Henderson 

Of course we do - do you have any suggestions for specific websites that offer a library of graphic organizers to draw from?

JACK CAWLEY & TERESA FOLEY Chat Experts 

Graphic Organizers: We would refer you to Jitendra who had a recent article in Teaching Exceptional Children that addressed graphic organizers in math that was very insightful.

Ann Bartosh 

In response to Bill Henderson's first question, there is an organizer called KNWS which is in McREL's publication "Teaching Reading in Mathematics" which assists students in organizing the information they need for solving a word problem. It could be extended to use with open response questions.

Bill Henderson 

Thank-you - do you know what issue this article can be found?

JACK CAWLEY & TERESA FOLEY Chat Experts 

Graphic organizer: In using graphic organizers you really want to make sure the graphic organizer truly represents that math principle that you want to stress. The Kaufman test for example uses a lot of graphics but the graphics are not relevant to solving the problem that they give you.

JACK CAWLEY & TERESA FOLEY Chat Experts 

websites and resources: We don't use any websites specifically, but we have used Doctor Math and NCTM website to find information that has been useful.

ChatMaster 

The articles mentioned in this chat will be posted in the math section of the resource section on the Access Center website.

JACK CAWLEY & TERESA FOLEY Chat Experts 

Michael Moore: What is CSI range? We are not familiar with this term.

Michael Moore 

Cognitive skills index on standardized tests, similar to IQ

Jill Larson 

What strategies and instructional materials do you find useful in teaching Algebra concepts?

Jane Hauser

What methods do you prefer for monitoring progress? What strategies are more aligned with the natural flow of teaching and learning and less intrusive in the classroom?

JACK CAWLEY & TERESA FOLEY Chat Experts 

websites re graphic organizers: no we don't have a list of graphic organizers to draw from but this would be a great resource to develop.

Bill Henderson 

We use unit assessments developed by the district of Boston that are aligned both with the TERC curriculum as well as the MCAS (statewide) test.

Lynn Springfield 

Jack, is there research on the relationship of verbal and math skills in math application and problem solving? 

Muna Shami 

The 2002 Jitendra article "Teaching Students Math Problem-Solving Through Graphic Representations" can be found at http://www.teachingld.org/pdf/teaching Chat Expertshow-tos/journal Chat Expertsarticles/Article Chat Experts5.pdf

David Rome 

I am a HS math teacher who is seeing a trend in our incoming students having worse basic skills each year. In a school of 1000, we have SIX pre-algebra classes, which is taken not just freshmen. I have a feeling that the culprit is the reading intensive math programs that are now used in elementary and middle schools, not allowing the low level students that ability to practice skills as much as before. Many of these students appear to have math learning disabilities, but I do think that a good portion of them simply gave up because their reading skills were so low it dragged them down in math as well. Is there any research, or anecdotes that any of you can share with me with a similar observation?

JACK CAWLEY & TERESA FOLEY Chat Experts 

Michael Moore: CSI - provide individual instruction through problem solving by making the students become more responsible for generating strategies on his or her own. Ex. if you teach a student 4+1 the student should be able to solve 5+1 independently. The strategy the student used will help him or her become more independent and integrate into the group of the class.

JACK CAWLEY & TERESA FOLEY Chat Experts

Ann Bartosh: Thank you for the KNWS resource it sounds very helpful.

Bill Henderson 

It is frustrating for our children with reading difficulty and also for students with limited English proficiency who previously excelled at math

Michael Moore 

Do you have any advice for teachers of students who might be missing the necessary motivation or drive to try to work it out on their own after individual instruction?

David Rome 

Yes, and we have a large ESL population in our school

Bill Henderson 

I think that if students see a practical application to the math we are studying. Also, we need to help our students meet some level of success so that frustration isn't their only experience in math

Ann Bartosh 

As far as teaching algebra concepts, algebra tile or algeblocks have been helpful in teaching operations with integers. Algeblocks are especially helpful in performing operations with polynomials or in modeling the solutions of simple equations.

JACK CAWLEY & TERESA FOLEY Chat Experts 

teaching Algebra concepts: Using manipulative to represent the concepts being taught is essential for students with math difficulties. With algebra the thing is to make the understanding explicit. For example in the lower grades you can add 3 apples and 2 oranges and get 5 fruit 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.

Bill Henderson 

We are also frustrated with the pacing of our math curriculum.

JACK CAWLEY & TERESA FOLEY Chat Experts 

monitoring progress: Setting a specific performance standard such as getting 80% correct on every task. 

Jill Larson 

What are some strategies for eliminating the tendency for over generalization in algebra?

Michael Moore 

I have found success referring my pre-algebra students to oranges... The value of x can be the number of wedges in each orange.

Bill Henderson

The fast pace of our math curriculum (TERC) does not allow for the re-teaching and repetition that is required for many of these skills.

Michael Moore 

Bill: We completely agree

JACK CAWLEY & TERESA FOLEY Chat Experts 

monitoring progress: oops. If the student doesn't get the 80% review the work using various methods. The percent correct must be high to prevent the student from practicing incorrect procedures. For example, a student who finishes the semester with 40% correct has practiced things incorrectly 60% of the time. This should not happen, but unfortunately it does.

Bill Henderson 

State and district curriculum guidelines require teachers to move in curriculum regardless of score or aptitude

JACK CAWLEY & TERESA FOLEY Chat Experts 

verbal and math skills: We know that verbal development is the highest predictor of achievement in school. One of the problems with verbal problems is that we use Key words that are actually misleading. 

Bill Henderson 

In fact, some of the words are deliberately misleading

Terry Anstrom 

What I find in Algebra classes and with ESL students is to use "big ideas" and subordinate topics when presenting strategies for solving problems. Don't give them too many different ways of solving an equation all at once. Give them one strategy (solving using parenthesis-have them work many problems then proceed with the next strategy.

David Rome 

No, I agree, but that still leaves us with the lower end of students who have now gotten even further behind before they get to high school! So, in essence, high school math is evolving backwards into middle, and in some cases, elementary math!

Susan Frenette 

It is my understanding that prior math programs focused too much on repetition and was not appropriate for 21st century learners. Now with NCLB and adequate yearly progress, many students may not be able to meet the "raised bar." How are educators to strike a balance with standards vs. student achievement/willingness to learn?

David Rome 

Have different level bars.

Terry Anstrom 

Also, for ESL students the more you can use the Concrete-Representational-Abstract approach --All students need to have concepts presented in the concrete stage before the representational and the abstract.

Bill Henderson 

Is it an appropriate accommodation for kids with learning disabilities to rewrite the directions of math problems while keeping the same numbers and operations?

David Rome 

Assess students, set bars for their own needs, not those of the district or state

Amanda Schwartz 

Folks keep mentioning the importance of instruction for diverse learners. Can you talk a little more about how universal design fits in here?

Terry Anstrom 

What about having students write their own problems to model the example?

David Rome 

Terry: absolutely. But many programs force students to probe the problem to find the best way to do it. Not all learning styles appreciate this method.

Bill Henderson 

Terry, that’s a nice idea

Terry Anstrom 

Alternative ways of solving problems are great! But for a learning disabled student who is having difficulty retrieving a strategy we need to provide the means of finding that strategy--Have you tried math logs for these strategies?

JACK CAWLEY & TERESA FOLEY Chat Experts 

verbal and math skills: If you take the idea that math is a language and a very unique language 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 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 very frequently taught at the lower levels when solving word problems. And when this method cannot be used in higher-level math, students feel at a loss.

Wayne Ball 

Jack and Teresa, sounds like there is a lot of frustration out here about teaching math and working with kids that come to us not well prepared or with sufficient background and preparation. How can we effect change in our schools to prevent or deal with these issues?

Ann Bartosh 

The Eisenhower National Clearinghouse has published a magazine called "ENC Focus." Volume 10, Number 2, from 2003 concentrated on the topic of mathematics and science for students with special needs. This could be a resource, which can be obtained electronically from their website (www.enc.org).

David Rome 

Ann: thank you

Terry Anstrom 

We need to quit putting blame on what students we get. We need to find different strategies that work for different kids.

Bill Henderson 

Yes, we have used math journals for ages. What’s missing from our math is explicit directives and steps for problem solving. Our curriculum expects all students to deduce and explore to find their own strategies

David Rome 

Terry, Wayne: the answer is to get math ex Chat Experts in the elementary schools, rather than the majority of teachers who come in as language arts specialists.

Bill Henderson 

Many students benefit from this method - but many are left behind

Courtney Davis 

How can parents help their own children and/or work in a partnership with instructors?

Susan Frenette 

Parental involvement is key to improve student learning. There is much more schools can do to garner their support. Usually when a parent becomes involved, it is when the student is not able to perform.

Ann Bartosh 

For those of you who are frustrated with the weak basic skills of your students, we just learned of a mathematics contest called "First in Math" sponsored by Suntex International, which could provide students with a motivation to work on their basic skills outside of class time. You would probably need to contact the company to see about possible involvement.

David Rome 

It's like asking the plumber how to fix a light switch.

JACK CAWLEY & TERESA FOLEY Chat Experts 

Wayne Ball: The problems in adjusting math instruction are similar to the difficulties in making change in anyway in schools. For example what if it was suggested that all the operations in arithmetic were taught left to right. How 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 is relatively simple. First list the problems you are having, such as the student is unable to read. List alternatives to that 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 may be only 80 pages long, but in the US they are generally 500 pages long.

Corey Dickey 

Will Dr. Cawley and Dr. Foley be reviewing the document that was attached to the email?

Terry Anstrom 

Is that where guided practice or checklists come in? Maybe samples of checklists and strategies for solving a type of equation??

Bill Henderson 

Parental involvement is difficult specifically with our new math - for example, we all learned to subtract using the borrowing method - their children subtract using a method called decomposing numbers

Wayne Ball 

Thanks for the responses.

Ann Bartosh 

There is a valuable resource for parents, especially at the middle grades level. It is published through NCTM. The web address is www.figurethis.org. It has many family centered activities for the parents and students to do at home.

Bill Henderson 

We have trained parents in TERC - but not all parents can attend trainings. In fact, it’s usually the parents of the high achieving students who are able to attend

Rose Kirkpatrick 

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?" that I think are useful. Search their site at 222.idonline.org

David Rome 

Rose: excellent resource- I second that

JACK CAWLEY & TERESA FOLEY Chat Experts 

Motivation: Motivation can be addressed in 3 ways. First is to make certain the math is easy enough for the student to get high levels of percent correct. Second, involve the student in the creation of the activities that are going to 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.

Amanda Schwartz 

Clarification: Drs. Cawley and Foley authored the document that was attached to the email announcement

David Rome 

What I find most interesting in most of these articles is that there is no solid research on a) how to best assess and b) what to do with them once you assess. This is on top of the overlying problem that nobody wants to realize about the low level students falling further behind

Michael Moore 

Why is there this belief that the students at this time in history have such different needs than we did? People still think and learn in the same styles. If our scores are falling, and abilities, couldn't it be because of all the changes in how math is taught or that we are just using more efficient ways of recording and collecting data?

Courtney Davis 

Can we hear from some practitioners? What are you doing to increase parent involvement? Recently, I heard of a school sponsoring a "Math Night", an evening event when parents help students with hands-on math games. Food and transportation was provided. Seems to be successful in some schools.

Susan Frenette 

It would be a great asset to include "real world" problems that must utilize the math concept being taught. Math is often too abstract for many to see the benefit. It was only until I was out of school that I found math to be enjoyable!

JACK CAWLEY & TERESA FOLEY Chat Experts 

Math and Reading: The difficulty we are seeing with students who have great reading difficulty is partly due to the 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. So modify the lessons so the reading is at the 3rd grade level and teach the math using modified reading material

Rose Kirkpatrick 

Along the same line as assistance by parents, I see the same problem with teachers both general and special, who mastered math/algebra without the use of concrete materials. Any resources online that would help teachers understand this method?

David Rome 

and the upper level kids are bored to tears

Bill Henderson 

yes, Susan, this is what i keep saying. If one doesn't see the personal connection, then of what use is the concept being assessed?

JACK CAWLEY & TERESA FOLEY Chat Experts 

Collaboration: The amount of collaboration and the free exchange of ideas on this Chat is wonderful. We encourage more of this to happen on a regular basis. Keep the ideas flowing

Katie Drummond 

What about the current research base? What do you think are some best, current sources for states, districts, and teachers to find math strategies that are not just "tried and true" or "seem to work" or "mentioned by one article" but actually "research-proven."

Michael Moore 

Has anyone thought of reducing the numbers of standards that need to be met and allowing the teachers to develop understanding in a variety of ways to be sure all students grasp the concept? Most elementary teachers would be thankful for this but we need a voice to encourage the decision makers to consider this.

Ann Bartosh 

As far as helping teachers understand the use of concrete materials, they could go to the Marco Polo website or to Illuminations area at www.nctm.org. Those areas have lessons and activities that discuss the use of concrete materials and virtual manipulatives in teaching.

Arthur Plitt 

David: Boredom-Can't you have the upper level kids work on a different project together or independent project?

JACK CAWLEY & TERESA FOLEY Chat Experts 

Parent Involvement: There should be more parent training by the schools in math using activities that are fun for families to do and that have everyday community use. "Family Math" by EQUALS (I believe) from Berkely is an excellent resource for family involvement. We will post more reference information for Equals material at the end of the chat

Rose Kirkpatrick 

Ann, thanks for the resources!

Bill Henderson 

We hold a family math night every year with dinner and childcare provided for families

Courtney Davis 

Thank you for the resource!

Bill Henderson 

it is great way to reach parents

Michael Moore 

These parent involvement things are great, but you will not get the parents of "at risk" students... that's why they are "at risk"

Bill Henderson 

Michael - this is definitely a frustration.

JACK CAWLEY & TERESA FOLEY Chat Experts 

Parent Involvement: One of the things that the schools can do is to teach the kids to do math in ways that are unique and that the parents are unfamiliar. For example, teaching division without the use of multiplication or subtraction leads to great efficiency. The student could take that home and be the teacher of the family and create family involvement where the student and his or her math knowledge is the source of interactions.

Susan Frenette 

We need to make math a student priority. It's not. How can educators and parents borrow student enthusiasm for athletics -- to encourage greater initiative in math curriculum? Student: "What has math done for me lately?!"

Nozipho Nxumalo 

First I would like to thank you for hosting this chat - the information has been quite useful! I was hoping to find reading materials or online resources regarding proven research-based strategies for teaching math concepts to students with learning disabilities, e.g. those who are incarcerated in juvenile correctional facilities.

JACK CAWLEY & TERESA FOLEY Chat Experts 

At-risk students and Parents: This is very true and is more likely to occur with students having mild disabilities than for students with profound disabilities

Courtney Davis 

I agree. However, if a parent cannot attend, there may be a possibility of involving a sibling, grandmother, extended relative.

David Rome 

I was addressing the fact that it was suggested that to accommodate students, 5th grade math books be written at a 3rd grade level- but what of a student reading at a 7th grade level? They get turned off really fast when the see this stuff.

Arthur Plitt 

Parents and kids respond if you boil it down to reality and with the mars program some of the calculations might catch their attention

Muna Shami 

EQUALS and Family Math: http://www.lawrencehallofscience.org/equals/

Ann Bartosh 

Also in relation to working with families, 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.

JACK CAWLEY & TERESA FOLEY Chat Experts 

Resources: We would be glad to do an addendum to the chat that would provide reference. Unfortunately many of the research-based strategies would be based on arithmetic computation and exclude topics such as geometry and higher-level math. But we will pull together what we can find.

Lynn Springfield 

Thanks

ChatMaster 

That will be very helpful!

Michael Moore 

Will that be posted or emailed?

ChatMaster 

We will post it the Access Center website but we can also email it to all of the chat participants

Michael Moore 

I would appreciate an email please

ChatMaster 

We will be happy to send it

Patti Barkin

Thanks. An email with a link to the website should do it!

JACK CAWLEY & TERESA FOLEY Chat Experts 

5th grade vs. 7th grade reading material: This is a problem of using the same textbook for all students in a class regardless of the students' reading abilities. Consider using 2 or 3 books at reading levels

Ann Bartosh 

As far as research on working with students with learning disabilities and mathematics, I did a web search and came across several articles that could be used in reference. Most did deal mostly with computation, but some dealt with other areas. The main idea that was digested that worked with students with disabilities and with other students as well was the concrete-representation-abstract model.

Susan Frenette 

How can we find out more about current practices & strategies after today's chat? Is there a place to go to check in and see what is new & successful?

Nozipho Nxumalo 

Thanks, these references would help, because incarcerated youth have low functioning math skills.

Amanda Schwartz 

The access center is working on a document that will provide more information about math strategies. Any advice you can offer in its development is greatly appreciated.

Susan Frenette 

Ditto for me.

JACK CAWLEY & TERESA FOLEY Chat Experts 

various reading levels: You might find some help with this reading and math problems in Project Primes, Pennsylvania Retrieval for Information in Mathematics Education Sources. What Primes did was list the math topic on every page on every text available and computerized this listing. A teacher teaching about odd and even numbers could submit a code to the computer and the computer could print out a listing of every page in every text that included the topic of interest. You could include in the classroom a 1st, 3rd and 5th grade book using the same math topic with this system.

Katie Drummond 

Another comment about parents...Parent involvement research typically shows that ALL parents WANT to be involved, however there are often times barriers prevent this. Thus, we need to be very creative and accommodating in helping them find the WAY (hold events where they live, be more explicit with the materials that are sent home, first teach the parents before expecting them to teach the kids etc...) - especially for math, a topic which they may not feel comfortable with.

JACK CAWLEY & TERESA FOLEY Chat Experts 

Project Primes: This resource was still available very recently through the Pennsylvania State Dept. of Ed. and Jack believes it is still available today.

ChatMaster 

It is time to conclude today's chat event. Our sincere thanks to both Dr. Cawley and Dr. Foley for participating in this event. We are so pleased with the participation and the level of discourse of all participants.

Hauser Jane 

Thanks, all. Good resources coming out of this event. Will share with my OSEP colleagues.

Wayne Ball 

Thank you to the presenters and participants for the valuable discussion and list of resources and references.

Michael Moore 

Thanks

ChatMaster

We would appreciate your feedback on the chat event today so we can improve future chats. Please take a minute to fill out a brief, anonymous evaluation form. Click on the following link http://www.k8accesscenter.org/feedback/

JACK CAWLEY & TERESA FOLEY Chat Experts 

Current Practices and Strategies: NCTM is a good resource as well as LD Online, Doctor Math are all good resources for what is new and current.

ChatMaster 

As a follow-up to this chat event, we encourage you to use our new listserv to continue conversing about math strategies and other issues relating to access. If you have not already signed up for our free listserv, simply visit http://www.k8accesscenter.org/listserve.asp and provide your email address. We will also be sending announcements about our future chats, including topics such as Large Scale Assessment and Learning Strategies.

ChatMaster 

Additionally, a transcript and summary of this chat will be available on the Access Center website at: www.k8accesscenter.org

JACK CAWLEY & TERESA FOLEY Chat Experts 

Thank you all for participating and that you to the Access Center for coordinating and sponsoring this chat

ChatMaster 

Watch for announcements about future events on our listserv and our website. We look forward to chatting again!

ChatMaster 

Thanks everyone!

JACK CAWLEY & TERESA FOLEY Chat Experts 

Thanks

