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Professional Development Program pre k -12 teaching

Algebra and Functions, Geometry, Measurement, & Assessment

June, 2005- May 2006

Project Description:  Students’ High-level of Achievement through Research in Education (S.H.A.R.E.) grant project components take place over a one-year cycle. The course project integrates a S.H.A.R.E. Summer Academy and an Outreach strand that includes: two follow up support sessions, two classroom visits, and attendance at two S.H.A.R.E. Institute seminars. The goal of S.H.A.R.E. is : to establish a mutually supportive sustained professional development teaching network using a research-based program that will assist and support teachers in their implementation of problem-based algebra and functions, geometry, measurement, and assessment in Pre k – 12 classrooms.(3 credits)

1.0  Objectives:
Upon completion of course the participants will:

· Demonstrate knowledge of the best practices for teaching content, concepts and process skills of algebra and functions, geometry, and measurement.


NCATE: 2C, 2H, 3C, 3D, 5A

· Demonstrate a variety of teaching strategies for teaching algebra and functions, geometry, and measurement: cooperative learning, think-pair-share, problem solving strategies, inquiry (discovery) method


NCATE: 2C, 2H, 3A

· Explain the relationship of the NCTM and Pennsylvania State Standards for Algebra and Functions, Geometry and Measurement for pre k – 6 teaching and learning


NCATE: 1, 2C, 3A, 3C, 3D, 4, 5A

· Apply hands-on manipulatives to link concrete and symbolic representations to mathematical concepts


NCATE: 1, 2C, 3A

· Apply higher level thinking, Van Hiele’s Levels of Learning,  diverse learner strategies to the mathematics curriculum 


NCATE:1, 2C, 3A, 3C

· Apply assessment strategies to link content, concepts and process skills


NCATE: 1, 2C, 4

· Integrate literature and writing journals during the process of learning


NCATE: 1, 2C, 3D, 3E

· Integrate technology resources of digital camera, scanner, Blackboard, interactive white board, and software as educational tools in the mathematics classroom.


NCATE: 1, 2C, 3A, 3B, 5A, 5B

2.0   Teacher Resource Books and Materials

Burns, M. & Von Rotz, L.( 2002)  Lessons for Algebraic Thinking  Grades K-2, Math Solutions Publications.

Burns, M. Kharas, K., Wickett, M. (2002) Lessons for Algebraic Thinking Grades 3.5, Math Solutions Publications.

Confer, C. (1994). Math By All Means: Geometry Grades 1-2. Math Solutions.

Rectanus, C. (1994). Math By All Means: Geometry Grades 3-4. Math Solutons.

Gavin, M.K., Belkin, L.P., Spinelli, A.M., St. Marie, J. (2003). Navigating through Geometry, NCTM.

Findell, C.R., Small, M. Cavanagh, M., Dacey, L. Greenes, C.E., Sheffield, L.J. (2001). Navigating through Geometry in pre k -2.
Rectanus, C (1997). Math by All Means: Area and Perimeter Gr. 5-6. Math Solutions.

Charles, R. Lester, F., O’Daffer, Phares (1997).  How to evaluate progress in problem solving. NCTM.

Whitin, P. & D.J. Whitin (2000). Math Is Language Too. NCTE.

Articles:

Cozza, B. & Fiascki, C. (2002). What is that noise? Integrating Purposeful Talk and Reflective Thinking in Math. Dimensions, v.30, n 1., pp. 23-29.

Goldsby, D. & Cozza, B. (2002). Writing Samples to Understand Mathematical Thinking. Mathematics Teaching in the Middle School, v.7, n.9, pp 517-520.

Children’s Literature:

Spaghetti and Meatballs by M. Burns

A Cloak for the Dreamer by A. Friedman

The King’s Commissioners by A. Friedman

Greedy Triangle by M. Burns

Amanda Bean’s Amazing Dream by C. Neuschwanter

Materials:

Tangrams, Attribute blocks, Pentaminoes, Geoboard, Geoflector Mirror, Polydron Set

3.0   Course Procedures:  This course will be taught by faculty and teacher trainers through problem-solving sessions, presentations, hands-on activities, integration of technology, cooperative learning an inquiry approach.

 4.0  Outline of Course Content
I. Algebra and Functions

a.  Content for teachers:  

Representing and justifying general arithmetic using a variety of representations 

Understand different forms of argument and devise deductive arguments

Develop skill in using algebraic notation to express identities and solve problems

Explore commutatively, associatively, distributivity, identities, and inverses as 

      properties of operations on a given domain

     Read and create graphs of functions, formulas and tables

b. K-2 Algebraic and Functions 

PA Standard 2.8 

Recognize, describe/extend patterns based on shape, size, color, sound or number

Use concrete objects and symbols to create number sentences

Create and solve story problems using number sentences and pictures

Use concrete objects to show the concepts of variable and inequalities

Gather, organize and display data on a bar graph and pictograph

Display and explain data from a bar graph

c. Gr.  3-6 Algebraic and Functions 
PA Standards: 2.8.3

Recognize, describe, extend, create and replicate a variety of patterns including attribute, activity number, and geometric patterns

Use concrete objects and trial and error to solve number sentences

Substitute a missing addend

Create a story, explain meaning of solutions and symbols, gather information and display and interpret data on tables and charts, demonstrate function rules

Locate and identify point on a coordinate system

d. Gr.   7-12 Algebraic and Functions

PA Standards: 2.8.6

Demonstrate an understanding of patterns, relations, and functions.  Represent and analyze mathematical situations using numbers, symbols, words, tables, and graphs.  

Analyze change in various contexts

Describe or use models to represent quantitative relationships

Use graphing calculators to create tables and solve open-ended questions

 II. Geometry 

a. Content for teachers:

Apply Van Hiele’s developmental levels of learning

Explore projections, cross-sections, and decompositions of common two-three-dimensional shapes

Represent three-dimensional objects in two dimensions and constructing three-dimensional objects from two-dimensional objects

Develop an understanding of angles, transformations (reflections, rotations, and translations), congruence and similarity.

Communicate algebra, geometry, measurement idea using technical vocabulary

Explore how to select a unit appropriate to the attribute being measured

Measurement Compare and convert measurements from one unit to another
Exploration of 3 D and 2D spacial relationships with manipulatives and geometric constructions such as cube, octahedron and tetrahedron, using rulers, compasses and protractors.

Analyze characteristics and properties of two- and three- dimensional geometric shapes and develop mathematical arguments about geometric relationships

Use visualization, spatial reasoning, and geometric modeling to solve investigations of perimeter and area.

b. Pre k -2 Geometry 

PA Standards:  2.9

Identify and label two-dimensional shapes

Create and reproduce geometric designs using concrete objects

Draw, name 2-dimensional shapes in real life

Identify and create lines of symmetry

Discuss  the idea of reflection and its relationship to symmetry

c. Gr. 3-6 Geometry

         PA Standards: 2.9

         Name and label geometric shapes in 2 and 3-dimensions

         Build geometric shapes using concrete materials

         Construct shapes on geoboards

         Draw lines of symmetry in geometric figures.

         Show relationships between figures using reflections

         Create an original tessellation

         Represent and use the concepts of line, point, and plane

         d.  Gr. 7-12 Geometry

         PA Standards: 2.9

         Name and analyze characteristics of two and three dimensional shapes.

         Study geometric shapes using tangrams

         Recognize the properties of similar and congruent polygons

         Use geoboards to study symmetry and reflections of geometric figures

 III. Measurement  
a. Gr. pre k – 6 Measurement
 PA Standards:  2.3

Compare measurable characteristics of different objects

Determine the measurement of objects with non-standard and standard (customary and metric units)

Determine appropriate unit of measure

Demonstrate that a single object has different attributes that can be measured in different ways (length, mass/weight, area/ perimeter, etc)

b. Gr. 7-12 Measurement

PA Standards: 2.3

Use visualization, spatial reasoning, and geometric models to investigate perimeter and area.

Maximize the area of a rectangle with a perimeter that is constant.

IV. Technology 
a. PA Standards: 3.6 & 3.7

Enhance mathematical learning


Graphing, visualizing, and computing simulations of problem situations


Offers teaching options for adapting instruction for special needs students and 
those with physical impairments

Support effective mathematics teaching


The computative capacity of technology extends the range of problems accessible 
to students and enables them to execute routine procedures quickly allowing more 
time for conceptualizing and modeling.

Influence what math is being taught


As skills that were once considered essential are rendered less necessary by 
technology, students can be asked to work at higher levels of generalization and 
abstraction.

V. Assessment 
a. PA Standards:

Reflect the mathematics that students should know and be able to do


Allow for multiple approaches thus giving a well rounded picture of each student 
allowing them to show their best strengths.

 Enhance mathematics learning


Technology is essential in teaching and learning mathematics because it 
influences the mathematics that is taught and student learning.

Promote Equity


Every student should have access to technology to facilitate his or her 
mathematics learning under the guidance of a skillful teacher.


Technology offers teachers options for adapting instruction to special student 
needs and physical impairments.

Open Process


Assessment should include constructed response or performance tasks, 
observations, conversations in classrooms, reflective journals, and student 
portfolios.

Promote Valid Inference


Feedback from assessment should help student in setting goals.


Efforts should be made to identify valuable student insights rather than 
concentrate solely on errors or misconceptions.

Coherent Process


Assessment should assemble evidence from a variety of sources to reveal a more 
accurate picture of what a student knows. 

VI. Problem Solve/Communication and Reasoning 

PA Standards: 2.53

Use appropriate problem solving strategies

Explain how to solve a problem verbally and in writing

Tasks:  Math Journals :  Writing Strategies

            Assessment in Math Class

            Literature Connections

Technology Integration:


Educational Tools in Math Class


Calculators, Computers, Digital camera, scanner, Blackboard, interactive white 
board, software for the classroom.

5.0  Course Grading Criteria

Attendance at all sessions and Active participation in all components of SHARE Project: participants must attend five day summer academy, two full day S.H.A.R.E. workshops, and two evening S.H.A.R.E. institutes.


  

    50%
Participation in demonstration activities: each participant will have two classroom observations in which they will implement a lesson integrating the S.H.A.R.E. program conceptual framework. Materials collected at each observation will be the following: three student work samples, a teacher journal, three student journals, and a lesson plan.   
    









                20%                                                                                     
Completion of all reading assignments: participants are given reading assignments in preparation for the next session.                                                                                     15%

Completion of baseline/post Content Test, forms PDE3810C, PDE3810B, 
Pre/Post      






                                          5%  

Attitude Survey   Pre/Post                                                                                             5%
Demonstration of use of technology in math class: participants will be expected to demonstrate use of technology during classroom visits.                                                 5%

6.0   Time Line

Summer Academy June 27th-July 1st

Day One

Introduction to curriculum standards

Introduction to Algebra, Measurement, Geometry, and content understanding

Introduction to problem solving

Hands on tasks with balance bars, tangrams, pentominos, and algeblocks

Day Two

Introduction to special needs and ELL

Introduction to math writing and using journals

Hands on tasks with open-ended questions

Day Three
Introduction to assessment in the mathematics classroom

Introduction to Geometry content and geoboards

Working with graphing calculators

Hands on tasks with fraction bars, attribute blocks, polydrons.

Day Four
Introduction to collaborative groups in the mathematics classroom
Introduction to literature in the mathematics classroom

Hands on tasks with geoboards, tangrams, and literature

Day Five

Introduction to PSSA testing

Introduction to PA state assessment anchors 

Presentation on writing in mathematics classrooms

Hands on tasks with computers, anchors

October S.H.A.R.E. Institute/ all day workshop
Presentation on assessment in classroom and technology

· presentation on TI-73 graphing calculator and TI Ranger by Doyt Jones, representative from Texas Instrument

· presentation on ongoing assessment in the mathematics classroom

· presentation on digital cameras (each participating school was provided a digital camera funded by the S.H.A.R.E. program)

November S.H.A.R.E. Institute/ evening session
Presentation by Robert Jesberg, K’nex representative

· hands on activities for geometry using K’nex math manipulatives

December S.H.A.R.E Institute/ evening session

Presentation of lesson study by participants who attended Japanese Lesson Study in Greenwich, CT

February S.H.A.R.E. Institute/ all day workshop
Presentation by a representative from The Knowledge Tree Inc. with mathematical computer software on shapes and nets, shapes nets, and tabs

· vector graphics and modeling

· three dimensional design

· construction of real models 
( Humanities (CA)         ( S/B Sciences (S)               ( Cultural Diversity (D)                                                                      


( Humanities (CH)         ( Natural Science (E)           ( Writing Intensive(W)


( Humanities (CL)          ( Theology/Phil  (P)


( Humanities (CF)          ( Quantitative Reasoning (Q) 





			








The course is primarily for practicing teachers.





SHARE Project Grant for which there are funds for graduate classes.   Grant related workshop only, however, participants do earn graduate credits from the University.





The goal of SHARE is to establish a mutually supportive sustained professional development teaching network using a research-based program that will assist and support teachers in their implementation of problem-based algebra and functions, geometry, measurement, and assessment in Prek -12 classrooms.
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No overlap





Completely grant supported.  No additional resources required.








