Lamoille Area Professional Development Academy

    Fractional Reasoning: A Mathematics Lab School

Dates:    Randolph Elementary School  June 22-26, 2009 and 1 follow-up TBA   

Instructor:
Beth Hulbert, M.Ed.


 
199 Beckley Hill Rd.  



Barre, VT 05641



476-4354

Description:  The Mathematics Lab School is a research-based professional development opportunity for teachers, which includes tutorial services for at-risk students.  The teachers will work together to provide intensive math instruction for students modeling and putting into practice strategies and content learned in the teacher seminars.  Teachers will have the opportunity to work closely with a teacher partner to assess student understanding in the area of fractional reasoning and develop instructional strategies to address student misconceptions and developing understandings.  There will be a direct link between the research and the instructional methods.  Teachers will learn and practice using strategies and methods that reflect current research in mathematics instruction.  An important aspect of the course will be the opportunity for teachers to work together to reflect on teaching methodologies and lesson design for the purpose of increased student understanding. Teachers will observe each other daily and use these observations to refine instruction to meet each students’ needs.  Another significant aspect of the course will be a focus on using formative assessment to inform instruction.
Methodologies:  This course will incorporate a variety of teaching strategies with the purpose of modeling research-based best practices.  There will be lecture, discussion, small group collaborative learning, participant presentations, and constructed understanding through teacher facilitation and modeling.

Course Goals and Objectives:

· To provide familiarity with the Vermont Grade Level Expectations related to Multiplicative Reasoning
· To understand current research on student misconceptions and developing understandings of fractional reasoning

· To become comfortable with reflective practice for the purpose of collaborative lesson design and increased student understanding

· To understand and use effective instructional strategies in mathematics

· To understand and use formative assessment strategies and tools for the purpose of informing instruction 

· To examine materials and methods for teaching fractional reasoning 
· To examine characteristics of children with learning problems that affect skill development

· To plan, conduct, and evaluate diagnostic teaching sessions with individual and small groups of learners

· To collaborate with a partner to plan, deliver, and evaluate instruction

Course Requirements:  

· Assigned readings and responses

· Review and design of instructional program

· Lab School Portfolio

· Documentation of classroom implementation (fall 2009)

· Presentation of classroom implementation

· Attendance

Text:  Participants will read a variety of current articles on fractional reasoning, effective instructional strategies related to fractions, grade level expectations, formative assessment strategies, and meeting the needs of all learners in the regular classroom environment. While we will not be using one text we will draw primarily from two texts: 

Fosnot, Catherine, Constructing Fractions, Decimals, and Percents, Heinemann,

    2002
Lamon, Susan J., Teaching Fractions and Ratios for Understanding, second

   edition, Erlbaum Associates, New Jersey, 2005
Additional Readings:  

Behr,M., & Post, T., Teaching Rational Number and Decimal Concepts. Teaching Mathematics in Grades K-8: Research-based Methods, p.201-248 

Brodesky, Amy, A Lens for Identifying Students’ Strengths and Needs in Mathematics. Education Development Center, 2002


Fraivillig, J., Fuson, K., Advancing Children’s Mathematical Thinking. Journal for Research in Mathematics Education, 30, 148-170

Kamii, C., Warrington, M., Teaching Fractions: Fostering Children’s Own Reasoning. 1999 NCTM Yearbook: Developing Mathematical Reasoning in Grades K-12, p. 82-92

Kazemi, E., Discourse That Promotes Conceptual Understanding, Teaching Children Mathematics, March 1998, p. 410-414

Montis, K.K., When a Student Perpetually Struggles, Language development and concept flexibility in dyscalculia:  A case study.  Journal for Research in Mathematics Education, 31, p. 541-556

Rowan, T., & Robles, J., Using Questions to Help Children Build Mathematical Power, Teaching Children Mathematics, may 1998, p. 504-509

Schielack, J., Chancellor, D., & Childs, K., Designing Questions to Encourage Children’s Mathematical Thinking, Teaching Children Mathematics, Feb 2000, p. 398-402

Thompson, P.,  & Saldanha, L., Fractions and Multiplicative Reasoning. Lessons Learned From Research, p. 95-111

Van de Walle, J., Chapter 12 and 13: Fractions Concepts and Operations. Elementary and Middle School Mathematics, 2002
Below is a list of the primary topic(s) planned for each day.  
	Date
	Primary Topic

	TBD
A date prior to course

Day 1 

(3 hour meeting) 
	Math lab protocol and schedule, Ongoing assessment for the purpose of informing instruction, Instructional strategies for fractional reasoning concepts, Pre-assessment

	Day 2
	Using information from formative and diagnostic assessments, Vermont Grade Level Expectations as they relate to fractional reasoning

	Day 3
	Research-based misconceptions and common partial understandings that contribute to difficulty in understanding thinking fractionally, what we know and don’t know about students who struggle in mathematics

	Day 4
	Questioning Strategies that Promote Understanding

	Day 5
	Effective instructional strategies for promoting fractional thinking

	Day 6  
	Assessment and its multiple purposes

	Follow-up TBA

Day 7
(3 hour meeting)
	Presentations by participants of classroom implementation and follow-up of summer learning

Portfolio due


Math lab School Requirements

Teaching

· Planning, conducting , and reflecting on daily diagnostic teaching sessions

· Developing and monitoring an individualized instructional plan

· Developing and implementing ongoing assessment

Observation/Peer Coaching

· Pre-observation planning with peer coach

· Conducting observations using guidelines established in pre-observation conference

· Post-observation reflecting with peer using observation tool

· Include written observations in Lab School Portfolio

Collaboration

· Partners share students and assume responsibility for an area of instruction.  Partners work together to:

· coordinate/share planning for student

· share responsibility for students’ learning

· write individualized instructional plan and final report

Final Report

· Three copies of the final report are due on the Monday after the math lab week.

· Partners are responsible for mailing

one copy to parents of students in intervention

one copy to the receiving teacher 

one copy to Beth Hulbert

· Follow the guidelines provided when writing the report

Lab School Portfolio

Organize a looseleaf notebook to be turned in at the follow-up class that includes:

· assessments used

· individualized instructional Plans

· lesson plans

· peer coaching forms

· work samples and ongoing assessments 

· final Report

· notes from seminar

Final Project and presentation

Develop a classroom mathematics plan (covering one unit).  Your plan should focus on your high risk students. Include the following in your plan:

· Unpacked related GLEs for the unit

· Pre-assessment given to all your students 

· Formative assessments used to inform your instruction

· Instructional strategies for inclusion and differentiation

· Content-related goals for the unit

· Plans for the unit

· Reflections on how the unit was changed as you collected more data about the misconceptions or developing understandings of the students

· Post-assessments

· Reflections on how the unit progressed, what you will change if you teach it again, and instructional successes and challenges  

Prepare a 5-10 minute presentation of your project to be given at the follow-up class.

Final Report Guidelines

I. Background Information

· Identifying Information about the student

II. Description of Instructional Program

· Assessment Information

· Describe Individual Instructional Plan

· Include goals and Objectives

III. Learner Profile

· Based on observations, be thorough

· Include observations about the learner’s response to instruction, strengths and weaknesses, overall mathematical disposition

· Include what works best and why

IV. Progress Toward Goals and Objectives

V. Summary

· Restate what you learned about the child that is important

VI. Recommendations

· Be thorough.  When you state a recommendation support I t with a specific technique or strategy, etc.

This will be due on the Monday following the week long math lab.

Math Lab School Grading Criteria

Components

· Final Reports

· Lab School Portfolio including all required components

· Final Project 

· Final Presentation

An A will reflect the following:

· Demonstrate the ability to analyze student needs as related to the appropriate GLEs and develop and deliver effective instruction based on ongoing assessments

· Compile a portfolio which contains all the required components organized in a detailed and reflective manner

· Demonstrate the integration of teaching methods, techniques, and strategies practiced in the lab school, into the regular classroom

Syllabus LAPDA Fraction Math Lab 2009         Hulbert    Version 3                        1 of 7

