




Preparation of Elementary Alternate Route Teachers
Forty-five Hours of Study in Teaching Elementary Mathematics 

Committee members: Ms. Eileen Aviss-Spedding, New Jersey State Department of Education; Dr. Janet Caldwell, Rowan University; Dr. Anthony Evangelisto, the College of New Jersey; Dr. Cathy Liebars, the College of New Jersey; Ms. Jeanne Muzi, New Jersey State Teacher of the Year; Dr. Bruce Normandia, Monmouth University; Dr. Robert Riehs, New Jersey State Department of Education; Ms. Nancy Schultz, Montclair State University; and Dr. Christopher Campisano, New Jersey State Department of Education   
New Jersey Administrative Code (N.J.A.C.) 6A:9-8.3(b)5 for provisional teachers who are holders of an elementary school (K-5) endorsement, a minimum of 290 hours of formal instruction over two years in a State-approved program of formal instruction that is aligned with the Professional Standards for Teachers shall be completed. This instruction must include in the first calendar year of a teacher’s employment a minimum of 45 hours of study in the teaching of language arts / literacy at the K-5 level and a minimum of 45 hours of study in teaching mathematics at the K-5 level. The effective date of this requirement shall be October 31, 2009.  

General Recommendations
1. Instruction in the teaching of Language Arts/Literacy and Mathematics should be taught separately, each being comprised of a fifteen week semester course (three hours a week for fifteen weeks for Language Arts/Literacy and three hours a week for fifteen weeks for Mathematics) in order not to overwhelm alternate route teachers in the first year of teaching.   
2. The first semester should focus on the teaching of Language Arts/Literacy and the second semester should focus on the teaching of Mathematics; the two subjects should not be taught in an alternating fashion, i.e., teaching Language Arts/Literacy one week and Mathematics the next.   

3. If the instruction is delivered in the summer, there needs to be a field component allowing teachers the opportunity to apply what they are learning.

4. The course must be rich in content but the focus is on content specific pedagogy.  Thus the course is to be recognized as a methodology course and not a content course.

5. The New Jersey State Department of Education should consider establishing passing scores for each of the sub-sections on the Praxis II Elementary Teacher Content Knowledge Test (10014), i.e. Reading/Language Arts, Mathematics, Science, and Social Studies.
Six Cross-cutting Themes in the Teaching of Mathematics

Candidates who successfully complete this instruction will be able to promote high levels of student learning in mathematics by:
1. Using problem-solving and reasoning.  This includes teaching students to:

· Select and use appropriate problem-solving strategies;

· Solve non-routine problems; and to

· Explore, conjecture, and reason logically. 

2. Using the language of mathematics and mathematic representations including
      manipulatives.  This includes teaching students to:
· Communicate about and through mathematics in writing and orally;

· Use objects (manipulatives), pictures, words, and symbols to express mathematical ideas;

· Represent mathematical situations and relationships in multiple ways.

3. Using calculators, computers, and other technology.  This includes teaching
  
 students to: 

· Use calculators and computers as learning tools;

· Use technology as a problem-solving tool; and 

· Understand when using calculators and computers are appropriate.

4   Using appropriate assessments and analysis of student error patterns.  Teachers 
   
need to be able to:

· Construct and use varied types of assessments (i.e., observations, performance assessments, and oral questions) for diagnostic, formative, and summative purposes;

· Recognize mathematical preconceptions, misconceptions, and error patterns in student work; and 
· Use assessment results to construct appropriate learning experiences.

5.   Making connections within mathematics to other subject areas and to everyday  
 life.  Teachers need to be able to:
· Connect new learning to previous understanding;

· Link concepts within and across areas of mathematics (i.e., algebra and geometry); and 

· Show how mathematics is used in everyday life and other disciplines.

6. Balancing and linking conceptual understanding, procedural skills, and    
problem-solving.  Teachers need to be able to:

· Distinguish between conceptual and procedural knowledge;

· Incorporate conceptual and procedural knowledge into problem-solving; and 

· Include concepts, skills, and problem-solving in assessments. 

The six cross-cutting themes listed above are to be imbedded in the content, woven throughout the course, and balance conceptual knowledge and procedural skills within the instruction.  
According to Deborah Loewenberg Ball, Mark Hoover Thames, and Geoffrey Phelps, 


“Teachers must know the subject they teach. Indeed, there may be nothing more foundational to teacher competency.  The reason is simple: Teachers who do not themselves know a subject well are not likely to have the knowledge they need to help students learn this content. At the same time, however, just knowing a subject well may not be sufficient for teaching. One need only sit in a classroom for a few minutes to notice that the mathematics that teachers work with in instruction is not the same mathematics taught and learned in college classes. In addition, teachers need to know mathematics in ways useful for, among other things, making mathematical sense of student work and choosing powerful ways of representing the subject so that it is understandable to students. It seems unlikely that just knowing more advanced math will satisfy all of the content demands of teaching. In fact, elementary teachers’ mathematics course attainment does not predict their students’ achievement gains (National Mathematics Advisory Panel, 2008). What seem most important are knowing and being able to use the mathematics required inside the work of teaching.”

From “Content Knowledge for Teaching: What Makes It Special?” Journal of Teacher Education, 2008; 59; 389.
Course Outline  
Cluster I: Number Sense and Numerical Operations 
· Place Value

· Whole number operations including meanings and properties of the operations 

· Fraction, decimal, and percent concepts 

· Operations with fractions and decimals
Cluster II: Geometry and Measurement 

· Attributes of shapes and their relationships – two and three dimensional

· Congruence, similarity, symmetry, and transformations

· Measurement process

· Strategies for finding perimeter, area, and volume
Cluster III: Patterns and Algebra 

· Representing patterns as functions

· Concept of variable

· Concept of equality (including number sentences)
Cluster IV: Data Analysis, Probability, Discrete Mathematics

· Systematic listing and counting

· Vertex edge graphs 

· Probability

· Data Analysis
Suggested Resources

Elementary and Middle School Mathematics: Teaching Developmentally (7th Edition) by John A. Van de Walle

Teaching Student-Centered Mathematics: Grades K-3 (Teaching Student-Centered Mathematics Series) by John A. Van de Walle

Teaching Student-Centered Mathematics: Grades 5-8 (Teaching Student-Centered Mathematics Series) by John A. Van de Walle

National Library of Virtual Manipulatives - http://nlvm.usu.edu/en/nav/vLibrary.html 
