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This 3-credit course, meeting Tuesdays from 5:10 to 6:50 PM, examines psychological research and theory concerning the development of children’s mathematical thinking, and considers applications of this knowledge to teaching, assessment, and other educational issues. The course makes heavy use of a web-based system, Video Interactions for Learning and Teaching (VITAL). The URL for VITAL is: http://www.columbia.edu/ccnmtl/projects/vital/, which can also be accessed via the course homepage in ClassWeb. The VITAL system will be introduced in class and in two optional lab sessions, date, time and location TBA. Students are required to use VITAL to undertake several activities, all of which will be described in greater depth at the appropriate time:

· Weekly 2-sentence reflection pieces, submitted on VITAL within a day after each class. These will be graded Pass/Fail.

· A series of 4 short assignments (no more than 500 words), submitted on VITAL, which result in 25% of the course grade. Before undertaking these assignments, students will have the opportunity to do two practice assignments.

· A series of 4 video lessons in observation and interviewing, submitted on VITAL, which result in 25% of the course grade. 

· A final project (no more than 3500 words), submitted on VITAL, which results in 50% of the course grade. This project is intended to integrate your personal interests with what you have learned in the course. Most typically, it will involve the development of a new curriculum activity, implementing it in a classroom, observations of children using the activity, and a videotaped clinical interview designed to investigate what a child has learned from the activity. Other types of projects are possible with the permission of the instructor.

The required text is Ginsburg, H. P. (1989). Children’s Arithmetic (Second edition). Austin, TX: Pro-Ed. In addition to material in the required text, readings from various sources are also required. All readings are on e-reserve in the library. 

1. January 27 – Introduction, Framework and History

Readings:
1. Balfanz, R. (1999). Why do we teach children so little mathematics? Some historical considerations. In J. V. Copley (Ed.), Mathematics in the early years (pp. 3-10). Reston, VA: National Council of Teachers of Mathematics.

2. Ginsburg, H. P., Klein, A., & Starkey, P. (1998). The Development of Children’s Mathematical Thinking: Connecting Research with Practice. In I. Sigel & A. Renninger (Eds.), Handbook of Child Psychology: 5th Ed., Vol. 4. Child Psychology and Practice. New York: John Wiley & Sons. Section on History only, pp. 404-410.

Homework: Reflection 1, due next day. Practice Assignment 1, due by Sunday evening.

2. February 3 – Concepts in Infants and Little Children
Readings:

1. Children’s Arithmetic, ch. 1.

2. Ginsburg, H. P., & Seo, K. H. (1999). The mathematics in children’s thinking. Mathematical Thinking and Learning, 1(2), 113-121. [Read the first part on Shakespeare, Goldilocks, and mathematics in the environment.

3. Wynn, K. (1992) Addition and subtraction by human infants. Nature, 358,749–750.

Homework: Reflection 2, due next day. Practice Assignment 2, due by Sunday evening.

3. February 10 – Counting, Cardinal Numbers, Shape and Space

Readings:

1. Children’s Arithmetic, ch. 2.

2. Clements, D. (1999). Geometric and Spatial Thinking in Young Children. In J. V. Copley (Ed.), Mathematics in the early years (pp. 67-79). Reston, VA: National Council of Teachers of Mathematics.

Homework: Reflection 3, due next day. Assignment 1, due by Sunday evening.

4. February 17 – Everyday Mathematics

Readings:

1. Children’s Arithmetic, ch. 3.

2. Seo, K.-H., & Ginsburg, H. P. (2004). What is developmentally appropriate in early childhood mathematics education? Lessons from new research. In D. H. Clements, J. Sarama & A.-M. DiBiase (Eds.), Engaging young children in mathematics: Standards for early childhood mathematics education (pp. 91-104). Hillsdale, NJ: Erlbaum.

3. Leeb-Lundberg, K. (1996). The block builder mathematician. In E. S. Hirsch (Ed.), The Block Book (pp. 37-44). Washington, DC: National Association for the Education of Young Children.

Homework: Reflection 4, due next day. Video Lesson 1, due by Sunday evening.



5. February 24 – Transition to Symbols

Readings:

1. Children’s Arithmetic, chs. 4 & 5.

2. Seo, K.-H., & Ginsburg, H. P. (2003). “You’ve got to carefully read the math sentence...”: Classroom context and children’s interpretations of the equals sign. In A. J. Baroody & A. Dowker (Eds.), The development of arithmetic concepts and skills: Recent research and theory (pp. 161-187)​ Mahwah, NJ: Lawrence Erlbaum Associates, Publishers.
Homework: Reflection 5, due next day. Assignment 2, due by Sunday evening.

6. March 2 – Assessment, Clinical Interview
Readings:

1. Handout on clinical interviewing.

2. Piaget, J. (1967). Introduction to The child’s conception of the world. Totowa, NJ: Littlefield Adams.

3. Ginsburg, H.P. (1997). Entering the child’s mind: The clinical interview in psychological research and practice. NY: Cambridge University Press, Ch. 4.

4. Ginsburg, H. P., Jacobs, S. F., & Lopez, L. S. (1993). Assessing mathematical thinking and learning potential. In R. B. Davis & C. S. Maher (Eds.), Schools, mathematics, and the world of reality (pp. 237-262). Boston: Allyn and Bacon.
Homework: Reflection 6, due next day. Video Lesson 2, due by Sunday evening.

7. March 9 – Number Facts 

Readings:
1. Children’s Arithmetic, ch. 6. 

2. Trivett, J. (1980). The multiplication table: To be memorized or mastered? For the Learning of Mathematics, 1 (1), 21-25.
Homework: Reflection 7, due next day. Assignment 3, due by Sunday evening March 21. Prospectus for final paper due next class, March 23.

8. March 23 – Calculation and Procedures

Readings:

1. Children’s Arithmetic, chs. 7 & 8.

2. Ginsburg, H. P., & Seo, K. H. (1999). The mathematics in children’s thinking. Mathematical Thinking and Learning, 1(2), 121-129. [Read the remainder, from Blackboard Math onwards]

Homework: Reflection 8, due next day. Video Lesson 3, due by Sunday evening.

9. March 30 – Understanding, Constructivism and Manipulatives

Readings:

1. Schoenfeld, A.H. (1987). What’s all the fuss about metacognition? In A. H. Schoenfeld (Ed.) Cognitive science and mathematics education. (pp. 189-215) Hillsdale, NJ: Erlbaum.

2. Greer, B. (1997). Modeling reality in mathematics classrooms: The case of word problems. Learning and instruction, 7(4), 293-307.
3. Children’s Arithmetic, ch. 11.

4. Piaget, J. Remarks on mathematics education. In H. Gruber and Vonèche, Essential Piaget.

5. Clements, D. H., & McMillen, S. (1996). Rethinking “concrete manipulatives.” Teaching Children Mathematics, 2, 270-279.

Homework: Reflection 9, due next day. Assignment 4, due by Sunday evening.

10. April 6 (Passover) – New Media and Mathematics
Readings:

1. Sarama, J. (2004). Technology in early childhood mathematics: Building Blocks as an innovative technology-based curriculum. In D. H. Clements, J. Sarama & A.-M. DiBiase (Eds.), Engaging young children in mathematics: Standards for early childhood mathematics education (pp. 361-375). Mahwah, NJ: Lawrence Erlbaum Associates, Publishers.
2. Crawley, A.M., Anderson, D.R., Wilder, A., Williams, M. & Santomero, A. (1999).  Effects of repeated exposures to a single episode of the television program Blue’s Clues on the viewing behaviors and comprehension of preschool children.  Journal of Educational Psychology, 91. 630-637.
No lecture this week!  Fun online games and a discussion in ClassWeb instead.

Homework: Reflection 10, by Sunday evening. Video Lesson 4, due by Sunday evening.

11. April 13 – Pedagogy

Readings:
1. Schoenfeld, A.H. (1988). When good teaching leads to bad results: The disasters of “well-taught” mathematics courses. Educational Psychologist, 23(2), 145-166.

2. Ball, D. L (1993). With an eye on the mathematical horizon: Dilemmas of teaching elementary school mathematics. The Elementary School Journal, 93(4), 373-397.

3. Ball, D.L., & Cohen, D.K. (2000). Challenges of improving instruction: A view from the classroom. In T. Duggan & M. Holmes (Ed.), Closing the gap: A report on the Wingspread Conference beyond the standards horserace: Implementation, assessment, and accountability- the keys to improving student achievement. Washington, DC: Council for Basic Education.

4. Carpenter, T.P., Fennema, E., Peterson, P.L., Chiang, C.P., & Loef, M. (1989). Using knowledge of children’s mathematics thinking in classroom teaching: An experimental study. American Educational Research Journal, 26(4), pp.499-531.

Homework: Reflection 11, due next day.  Work on your project!

12. April 20 – Preschool & Elementary Curriculum

Readings:
1. Balfanz, R., Ginsburg, H., & Greenes, C. (2003). The Big Math for Little Kids Early Childhood Mathematics Program. Teaching Children Mathematics, 9(5), 264-268.

2. Greenes, C. (1999). Ready to Learn: Developing young children’s mathematical powers. In J. V. Copley (Ed.), Mathematics in the early years (pp. 39-47). Reston, VA: National Council of Teachers of Mathematics.

3. Joint NCTM/NAEYC statement, available at: http://www.naeyc.org/resources/position_statements/psmath.htm
4. Casey, B. (2004). Mathematics problem-solving adventures: A language-arts-based supplementary series for early childhood that focuses on spatial sense. In D. H. Clements, J. Sarama & A.-M. DiBiase (Eds.), Engaging young children in mathematics: Standards for early childhood mathematics education (pp. 377-389). Mahwah, NJ: Lawrence Erlbaum Associates, Publishers.
Homework: Reflection 12, due next day.  Work on your project!

13. April 27 – Textbooks

Readings:

1. Flanders, J. (1987). How much of the content in mathematics textbooks is new? Arithmetic Teacher, 35 (1), 18-23. 

2. Ginsburg, H. P., Klein, A., & Starkey, P. (1997). The Development of Children’s Mathematical Thinking: Connecting Research with Practice. In I. Sigel & A. Renninger (Eds.), Handbook of Child Psychology: 5th Ed., Vol. 4. Child Psychology and Practice. New York: John Wiley & Sons. Section on textbooks, pp. 29-41.

3. McNeal, B. (1995). Learning not to think in a textbook-based mathematics class. Journal of Mathematical Behavior, 14, 205-234.

Homework: Reflection 13, due next day.  Work on your project!

14. May 4 – Current Issues in Assessment

Readings:

TBD

Homework: Reflection 14, due next day.  Submit Final Project.

15. May 11 – Wrap-up and reflection

Readings: 
TBD
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