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I.
Introductory Information:
A.
Departmental Catalogue Number:  EDUC475 

B.
Course Title:  Teaching of Mathematics in the Elementary School

C.
Credit in Terms of Semester Hours:  3 hours

D.
Clock Hours per Week:  3 hours

E.
Restrictions upon Student Registration:

Scheduled concurrently with subject matter methods and 

Clinical Field Experience

II.
Description of the Course:


A. Catalog description:
Students learn techniques for teaching mathematics to elementary students according to the National Council of Teachers of Mathematics (NCTM) Process Standards and the PA State Math Standards. Emphasis is given to appropriate progression from the concrete to the abstract in all learning. Use of manipulatives is required.

The use of strategies to make content accessible to ALL students is a priority. Much time is spent cultivating a positive attitude toward mathematics. Discovery learning, interdisciplinary study and the use of technology are woven into the course.


B. Comprehensive description:

The course is aligned with LHU’s Conceptual framework. It meets Association for Childhood Education International (ACEI) standards 2d. Mathematics, 2i. Connections across the curriculum, 3a. Integrating and applying knowledge for instruction  3b. Adaptation to diverse students, 3c. Development of critical thinking, problem solving, and performance skills, 3d. Active engagement in learning, 3e. Communication to foster learning, 4. Assessment for instruction.

The course also meets the PA Department of Education (PDE) standard for Elementary Education:

Mathematics—I.D. Mathematics instruction at the elementary level in accordance with the Pennsylvania Academic Standards including: pre-number concepts, number sense, whole numbers, fractional numbers, measurement, algebra, geometry, estimation, probability, statistics, reasoning, and problem solving, use of developmentally appropriate manipulatives, calculators, computers, and emergent technologies.

III.
Exposition:

A.
Objectives:

Upon the completion of this course, students will be able to do the following:

1. Demonstrate knowledge, skill and the ability to plan and teach  fundamental mathematics commonly taught in the elementary school based on state and national standards: measurement, whole and rational number algorithms, measurement, probability, statistics, algebra, and geometry.

2. Analyze commercially prepared elementary mathematics basals  and compare the benefits of each.

3. Locate commercially prepared manipulatives and games; evaluate their functionality for their intended purpose and suggest other uses. This includes consideration of materials for use with children with exceptionalities.

4. Identify and practice methods of integrating the teaching of mathematics with the other subject areas.

5. Demonstrate skill in managing the classroom and using questioning techniques while teaching mathematics. 

6. Explain the differences between and develop instruction for conceptual understanding, connecting and procedural knowledge.

7. Develop competence in self evaluation by assessing his/her teaching performance.

8. Explain basic theory of learning mathematics as proposed by National Council of Teachers of  Mathematics (NCTM ) and incorporate the NCTM Process Standards in  teaching.

9. Design instruction and assessment for diverse learners.

10. Design lessons that incorporate technology, computer software and internet use and calculators, that is developmentally appropriate.

11. Analyze children’s work for error patterns.


B. Activities 
1. Peer teach a lesson based on a PA Mathematics State Standard. Analyze a video tape of it and write a self-evaluation including an analysis of questioning techniques.

2. Prepare a file of activities based on the PA Mathematics State Standard. The use of technology must be included

3. Differentiate (i.e. plan for different ability levels) instruction in microteachings and standards activities.

4. Examine, analyze and discuss essential elements of mathematics basals used in the school.

5. Examine, analyze, practice using and discussing commercially prepared and teacher-prepared manipulatives, materials and games.

6. View films which assess children’s cognitive development and practice analyzing children’s work for error analysis..

C. Major Units and Time Allotted:

1. Basic theory about how children learn mathematics and the role of the Standards movement. (6 hours)

2. The teaching of number (3 hours)

3. The teaching of whole number operations (6 hours)

4. The teaching of whole number algorithms (6 hours)

5. The teaching of measurement (3 hours)

6. The teaching of geometry (3 hours)

7. The teaching of rational numbers (3 hours)

8. The teaching of problem solving (3 hours + throughout the course)

9. The teaching of algebraic concepts (3 hours)

10. The teaching of probability and statistics (3 hours)

11. Diagnosis and prescription: dealing with difficulties in mathematics (3 hours)

12. Assessment (3 hours)

D.  Requirements

Students will actively participate in class, do peer teachings and standards’ presentations, watch videos of children learning math, do assigned readings, keep a math journal, (electronic/paper), and take quizzes and exams.

E. Materials and Bibliography


1.Suggested Texts: 

Ashlock, R.(1998). Error patterns in computation. New York: Merrill.

National Council of Teachers of Mathematics. (2000.) Principles and standards of school mathematics. Reston, VA: NCTM, 

Van De Walle, J.( 2003). Elementary school mathematics. New York: Longman.


2.Other Materials: 

Calculators, such as—Basic four function, TI 12 & TI15, TI73, Software, such as—Geometer’s Sketchpad, Shape Up, Graph Club.


3. Bibliographic Support

Baratta-Lorton, M. (1995). Mathematics their way. Menlo Park, CA: Addison Wesley.

Bitter, G. and.Mikesell, J.L (1998). Using the math explorer calculator. Menlo Park, CA: Addison Wesley Publication Co.

Britton, J. and Britton, J.L (1992). Teaching tessellating art. Palo Alto, CA: Dale Seymour Publication.

Bresser. R. and Holtzman, C. (1999).  Developing number sense. Reston, VA: National Council of Teachers of Mathematics.

Burns, M. (1992). Math and literature (K-3). Sausolito, CA: Math Solutions Publications. 

Burns, M. (2002).  About teaching mathematics. Sausolito, CA: Math Solutions Publications.

Burns, M. (1995).  Math by all means. Sausolito, CA: Math Solutions Publications. 

Bush, W.S., and Leinwand, S. (2000).  Mathematics assessment: A practical handbook for grades 6-8.  Reston, VA: National Council of Teachers of Mathematics.

Countryman, J. (1992).  Writing to learn mathematics and science. Portsmouth, NH: Heinemann.

Holden, C. L. (1990). Algebra thinking: First experiences. Sunnyvale, CA: Creative Publications.

Garland, T. H. (1997).  Fibonacci fun: Fascinating activities with intriguing numbers.  Parsipanny, NJ: Dale Seymour Publications.


Kamii, C. K. (1985). Young children reinvent arithmetic: Implications of Piaget’s theory. New York: Teachers College Press.

Kellough, R. D. (1996). Integrating mathematics and science for intermediate and middle school students. Englewood Cliffs, NJ: Prentice-Hall, Inc.
Kellough, R. D. (1996). Integrating mathematics and science for kindergarten and primary children. . Englewood Cliffs, NJ: Prentice-Hall, Inc.
Mid-Atlantic Eisenhower Consortium. (1997).  TIMSS: A Sourcebook of 4th – Grade Findings. Chestnut Hill, MA:TIMSS International Study Center.

Mid-Atlantic Eisenhower Consortium. (1997).  TIMSS: A Sourcebook of 8th – Grade Findings. Chestnut Hill, MA:TIMSS International Study Center.


Nast, M. (1998).  Explorations: Discovering Mathematics with the TI-73. Dallas, TX: Texas Instrument Incorporated.

National Council of Teachers of Mathematics. (1995). Assessment standards for school mathematics. Reston, VA: NCTM.

National Council of Teachers of Mathematics. (2000). Principles and standards of school mathematics. Reston, VA: NCTM.

National Council of Teachers of Mathematics. (1991). Professional standards of teaching mathematics.  Reston, VA: NCTM

National Council of Teachers of Mathematics. (1992-1994). Curriculum and Evaluation Standards for School Mathematics: Addenda Series. Reston, VA: NCTM.

Papert, S. (1980).  Mindstorms: Children, omputers, and powerful ideas.   New York: Basic Books.

Post, T. (1992). Teaching mathematics in grades K-8: Research-based methods. Boston: Allyn and Bacon.

Reys, Barbara J. (1992).  Developing number sense in the middle grades. Reston, VA: National Council of Teachers of Mathematics.

Stenmark, J. K. and Bush, W. S. (2001). Mathematics assessment: A practical handbook for grades 3-5. Reston, VA: National Council of Teachers of Mathematics.

Thompson, V. and Mayfield-Ingram, K. (1998).  Family math: The middle school years.New York: Basic Books.  

Tobias, S. (1978). Overcoming math anxiety. New York: W. W. Norton & Company.

Zimmer, J. L. (ed.) (2002).  Images: Improving measurement and geometry in elementary schools.  Philadelphia, PA: Research For Better Schools.
.

IV.Standards.

Standards Grades will be awarded in a manner consistent with University policy, and will be based upon student demonstration of a mastery of the course material through such means as 

Active class discussion

Detailed lesson plans for the various topics

Short quizzes on readings

Microteaching Evaluation

Pa Mathematics State Standard Activities



Examinations on class materials and reading.
Assessment
The final grade will be based upon the following assignments:

· Objective 1, 3, 4, 5, 6, 7, 8, 9 , 10 Microteaching Evaluation (Rubric)

· Objective 1,2, 3, 4, 9,10 Standards’ activity

· Objective 1,2,6,8,11 Quizzes and exams
V. Rationale and Impact:

A.
This syllabus is being revised to more accurately reflect recent changes in state and national standards.

B.
This course is designed to be part of the Elementary Professional Semester.

C.
These revisions will not have an adverse impact on any other course
VI.Date approved by President
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