Developing exemplary mathematic lessons for exceptional children in grades 4th – 6th 

Introduction

The academic achievement of exceptional children, particularly those identified with learning disabilities (LD), emotional disorders (ED) and behavioral disorders (BD) has been studied for many years.  Students with these difficulties may function one (1) or more years below grade level in reading, mathematics, writing, and spelling (Spencer, Scruggs, & Matroprieri, 2003). In Puerto Rico, approximately, 70,000 students receive special education services under various categories.  Over half of the special education population in the island is categorized as learning disabled, emotional and behavioral disturbed (DE, 2003).  

Law mandates that students with disabilities be placed in the least restrictive environment.  For most disabled students the regular classroom, with support from the special education program, is usually the primary placement option. The number of students with disabilities placed in regular education classrooms has significantly increased in the last decade.  Most regular education teachers, however, lack knowledge and skills to modify curricula to meet the needs of exceptional children. A shortage of special education teachers to support instruction in the regular classroom places responsibility in regular education teachers to modify and accommodate for exceptional children.
As more students with special needs are included in regular education classrooms, there is a need to examine curricula and instructional models associated with learning in these environments (Mastropieri, Scruggs, Boon, & Carter, 2001).  How curricula and instructional methods are designed to attend the needs of exceptional children, is of primary importance for the success of these children in inclusive classrooms.  Research on the performance of exceptional children in mathematics is a rather limited and recent area of study.  Most of the work has been conducted in reading and writing difficulties (Cawley & Parmar, 2003).  Given the efforts of the school reform movement over the past decade to enhance mathematics achievement (Montague, 2003), a need for strategies to accommodate mathematics teaching for exceptional children has emerged.  Furthermore, lesson plans in Spanish for children with exceptionalities that take into consideration strategies and accommodations within the Puerto Rican school context are scarce.  Therefore, the purpose of this project is to develop exemplary mathematics lesson plans aligned to the Puerto Rico Department of Education mathematics standards for children with learning, behavior, and conduct disabilities in grades 4th – 6th taking into consideration these students’ Individual Education Plans (IEP’s).  This project will promote multidisciplinary collaboration between the Psychology Program, the Mathematics Department, and the Education Program as experts in mathematics and in education will serve as consultants to ensure that both content and pedagogy are suited for the grade level and exceptionalities targeted.  
Objectives

The primary objective of this work is to produce a manual in Spanish, digital and printed versions, of exemplary mathematics lessons that include accommodation strategies for exceptional children in grade levels 4th – 6th.  It is considered that the development of these lessons will assist mathematics as well as special education teachers in attending the needs of children with disabilities within the Puerto Rican school system.  A second objective is to determine whether students exposed to exemplary lessons demonstrate improvement in academic achievement.  Finally, a paper presentation in a professional meeting such as the Council for Exceptional Children (CEC) as well as a publication in a peer – reviewed journal will be produced.
Work Plan

This proposal will be submitted to the Institutional Review Board (IRB) to obtain authorization to conduct the project.  A literature review will be conducted to obtain a better understanding of the performance in mathematics of students with exceptionalities as well as best learning strategies to meet the educational needs of these students.  Exemplary lessons taken from the literature will be reviewed and adapted to respond to cultural and intrinsic variables of the Puerto Rican school system.  The lessons will be aligned to the Puerto Rico Department of Education Standards for the teaching of mathematics and based on inquiry oriented, hands on activities with specific strategies and modifications for students with learning disabilities and emotional and behavioral difficulties. Objectives established in the students IEP’s will be integrated into the lessons. 

This project is multidisciplinary in nature.  A faculty member from the Mathematics Department will collaborate in ensuring that the content included in the lessons is developmentally appropriate and conceptually correct.  In addition, a faculty member from the Education program will provide expertise in pedagogical techniques.  The principal investigator has expertise in Special Education and in modification and adaptation strategies for exceptional children.  Additionally, master mathematics and special education teachers will be consulted throughout the project to assist in the development of the lessons. 

Once lessons are created, exceptional children identified as LD, ED, and BD will be exposed to the lessons by master teachers.  A group of 30 students in grades 4th to 6th from adjacent schools will be instructed with the lessons. Assessments of these students’ cognitive abilities and academic achievement will be conducted by the principal investigator previous to and after exposure to the lessons.  The Wechsler Intelligence Scale for Children in Spanish (WISC IV – Spanish) to measure cognitive abilities and the Batería Woodcock to measure academic achievement will be used.  Appropriate assessments provide a base line and direction for the development of instructional strategies and materials to support learning. All necessary permissions and consents to conduct the assessments will be obtained from school and parents.  The principal investigator has access to area schools due to her involvement with educational initiatives such as the Puerto Rico Math and Science Partnership (PR – MSP).  Pre and post data on academic measures will be analyzed to determine whether improvement is demonstrated by students.  

After lessons are tried by master mathematics teachers and reviewed by content and education experts, recommended revisions will be made.  A final version of the lessons will be reproduced in a manual, both printed and digital versions.  This work will be submitted for paper presentation in a professional meeting such as the Council for Exceptional Children (CEC) as well as for publication in a peer – reviewed journal.  

The following table provides a time line for the completion of the project:
	MONTH
	TASK

	2006
	

	August 
	Proposal submitted to IRB for authorization to conduct research

Literature Review
Identify Mathematics and Education Consultants

	September
	Identify exemplary lesson plans from the literature and other sources

Identify Master Mathematics and Special Education as consultants throughout the project

Identify students that will be exposed to exemplary lessons

	October
	Start the development and adaptation of lessons

Pre - data collection on students’ cognitive and academic abilities

	November
	Continue development and adaptation of lessons

Pre – data collection on students’ cognitive and academic achievement

	December
	Present lessons to mathematics and  education consultants for feedback

Present lessons to master teachers for feedback

	2007
	

	January
	Make revisions and produce final versions

	MONTH
	TASK

	February
	Test Lessons by master teachers

	March
	Continue test lessons by master teachers

	April
	Post – data collection on students academic achievement

Data analysis

Final revision of lessons



	May
	Manual Preparation 
Final report

Paper preparation to be submitted in a peer –reviewed journal

Project submitted for presentation at a professional meeting
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