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COURSE INFORMATION 

 

General Aims 

This course is the first of five in a series of mathematics content courses that will be part of 
the Mathematics Specialist Program. This course will focus on developing a deeper 
understanding of the mathematics associated with number systems, number theory, and 
operations that is found in grades K-8. The course will also focus on developing problem 
solving skills in the context of number and operations. 

An additional aim of the course is to better understand how children's mathematical thinking 
develops. The course will explore the psychology of mathematical learning associated with 
number and operations. It will examine children's intuitive mathematical knowledge, which 
serves as the basis for formal, school-taught mathematics. It will focus on common learning 
difficulties and misconceptions.   
 We will also examine methods of teaching mathematics. The course will examine different sets 
of beliefs about elementary mathematics programs and the practices that grow out of these 
viewpoints. The course will review instructional recommendations made by the National 
Council of Teachers of Mathematics in the Principles and Standards for School Mathematics and 
the instructional implications that stem from a psychology of mathematical learning. In 
particular, the course will be taught in the context of an investigative approach to teaching 
mathematics—on how to use problems and inquiry for teaching mathematical content in a 
purposeful, interesting, meaningful, and thought-provoking manner.   
 Another basic aim of the course is to cultivate a positive disposition toward teaching and 
learning mathematics. A key element of this is promoting more accurate beliefs about the 
nature of mathematics, mathematical learning, and mathematical teaching. It is important for 
teachers to recognize that mathematics can be challenging and even interesting, fun, and 
rewarding to teach and to learn. 
 

Textbooks--Assigned readings will be made from the following texts: 
 

Baroody, A. J. (1998) Fostering children's mathematical power: An investigative approach to K-8 
mathematics instruction. Erlbaum Associates, Mahwah, NJ.   

 

National Council of Teachers of Mathematics. (2000). Principles and standards for school 
mathematics.  Reston, VA: Author. (If you are a member you have access to the document 
online) 

 
Other readings will be assigned and made available for you.  
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Useful Internet and E-mail resources: 

 Syllabus Online: <https://www.apps.soe.vt.edu/wilkins/Public/Wilkins.htm> 

 Virginia Standards of Learning:  
< http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/index.shtml > 

 
Office Hours  

If you need to meet with me, please contact me by phone or e-mail to set up a time to meet. 
 
Religious Observances 

Should a class meeting or assignment conflict with religious observances, please contact me 
to discuss alternatives.   

 
Accommodations Based on Disabilities (Services for Students with Disabilities Office 
[SSD]) 

If you need adaptations or accommodations because of a disability (learning disability, 
attention deficit disorder, psychological, physical, etc.), if you have emergency medical 
information to share with me, or if you need special arrangements in case the building must 
be evacuated, please make an appointment with me as soon as possible. Please contact me 
to set up an appointment. 

Virginia Tech Honor Code 

The tenets of the Virginia Tech Graduate Honor Code will be strictly enforced in this course, 
and all assignments shall be subject to the stipulations of the Graduate Honor Code. For more 
information on the Graduate Honor Code, please refer to the GHS 
Constitution at http://ghs.graduateschool.vt.edu. 

 
Course Requirements 

  1. Homework 
2. Two Exams 
3. Student Interviews (3) 
4. Classroom Case Study 
5. Individual reflections 
6. Class Participation 

 
1. Homework (20%) 

There will be weekly homework assignments. Homework assignments will typically consist 
of questions associated with the readings or class activities. They are meant to assess 
understanding of the class and reading materials as well as give you an opportunity to 
investigate mathematics in your own classroom.  In addition, two mathematical Problems 
and an additional Challenge problem will be assigned to practice problem solving. Please 
type writing portions of the homework. 

I would encourage you to give the problems to your students to work on and discuss 
what you find. 

 
 
 
 
 

http://ghs.graduateschool.vt.edu/constitution
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2. Exam I & II (40%) 

 These exams will tap class material and the required readings.  They will be take-home.  
Exam I will cover the material in the first half of the course and will be due 10/10.  Exam II 
will cover the material in the second half of the course and will be due during final exam 
week. 

 
3.  Student Interviews (20%) 

 One important aim of the course is to examine children’s thinking about mathematics as 
they continue to develop their own understandings of mathematics. One way to learn more 
about children’s thinking and learning is to listen to individuals as they write or think 
aloud about their own thoughts associated with mathematics and mathematical tasks. You 
will plan, conduct, and write about three student interviews. 

 
 The interview may stem from an interesting discussion with a particular student or an 

interesting solution strategy that a student used that you would like to follow up on in 
order to delve deeper into what the child was thinking. As part of the interview, you will 
want to ask the child to perform some tasks. It is important to keep in mind that the goal of 
the interview is to find out as much as you can about what the student is thinking, NOT to 
try to teach them anything. In addition to planning the tasks in advance, it is important to 
follow carefully in order to ask appropriate follow-up questions or pose additional tasks to 
learn more about the student’s thinking. 

 
 Because of the focus of this course your tasks should be as closely associated with number 

and operations as possible (e.g., counting, place-value, addition, subtraction, multiplication, 
division, fractions, etc.). Tasks may come from class activities, readings or other case studies 
that you have read; however, feel free to create your own tasks, or extend tasks that you are 
using in your own classroom.  

 
 Include the following in your write-up: what questions you planned to investigate, what 

tasks you chose, what happened during the interview, what you learned (or didn’t learn) 
about the student’s ideas, what surprised you or confused you, what questions you are left 
with, and what you learned from conducting this kind of interview. Give enough 
information so that the reader can understand the highlights of what happened and what 
you learned. 

 
 The goal of the first interview will be a little different. In this interview, your goal is to find 

out what students think about mathematics in general. In other words, “What is 
mathematics?” For this interview, you may want to survey your whole class and then 
follow up on particular student responses to find out more. Feel free to ask more than just 
“what is mathematics?,” but this question may serve as a way to get students thinking 
about mathematics.  

 
4.   Classroom Case Study (10%) 

 This semester you will read several case studies written by teachers about their experiences 
in the classroom. You will also write such a case from your own classroom. This assignment 
is similar to the student interviews (see Student Interview), but will be more focused on the 
classroom as a whole, possibly including the thinking of several children and several 
problems or activities and could extend for more than one class period. Your write-up 
should include your analysis of the mathematical thinking of the student(s) as well as 
further issues that the session raises for you.  
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5.  Individual Reflections/Exit Interviews (10%) 

 The individual reflections are an opportunity for you to share your mathematical thinking, 
beliefs about mathematics, concerns about the course, etc. The writing assignments will be a 
personal journal to help you and the instructor better understand your understanding of 
course material, progress in the course, difficulties with course material or the course, and 
so forth.  It also provides you a forum for posing questions and suggestions to your 
instructor. Please type these reflections and send them to me over e-mail (wilkins@vt.edu). 

 
6. Attendance and Class Participation 

 To take into account participation, disposition, and nontraditional sources of input, the 
following will be considered in your final grade: 

 
Class Attendance. Attendance is required. Given the way the course is taught, attendance is 
crucial. The activities and discussion from class cannot be recreated. Thus, missing class 
greatly diminishes your experience in the course. 
 

 Class Participation. Active participation is essential for learning.  The frequency and quality 
of questions and contributions to class discussion are an important sign of active 
involvement and, thus, an important element to consider in assessment. 

 
Final Evaluation 

Final evaluation will be based on the professional judgment of the instructor: 
 
An A represents excellent work exceeding the expectations of the course.  
A B represents good work meeting all of the expectations of the course. 
A C represents below average work not meeting the expectations of the course. 
A D represents poor work. 
A F  represents unsatisfactory work. 
 
As a rule of thumb:   
A = 93-100%; A- = 91-92; B+ = 87-90%; B = 84-86; B- = 80-83; C+ = 77-79%; C = 84-86;  
C- = 70-73; D = 60-69%; F = 0-59%. 
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MATH 5614: 

 

NUMBER AND OPERATIONS FOR K-8 TEACHERS 

 
 

TENTATIVE SCHEDULE 
 

Dates  Assignment/Topic 

8/22 1. Mathematics, Children, Learning, and Teaching 

8/29 2. Mathematics, Children, Learning, and Teaching 

9/5 3. Mathematics as Problem Solving 

9/12 4. Early Concepts of Number; Reading and Writing Numerals; 
Student Interview  

9/19 5. Early Concepts of Number; Number Sequences (Interview 1 due) 

9/26 6. Basic Arithmetic: Addition/Subtraction/Multiplication/Division 

10/8  Blue Ridge Council of Teachers of Mathematics (BRCTM) 

10/3 7. Addition/Subtraction/Multiplication/Division; Basic Number 
Combinations  

10/10 8. Place-Value Skills and Concepts (Exam 1 Due) 

10/17 9. TBA  

10/24 10. Multidigit Algorithms (Interview 2 Due) 

10/31 11. Number Sense and Number Theory 

11/7 12. Number Sense and Number Theory 

11/14 13.  TBA (Interview 3 Due) 

11/21  Thanksgiving 

11/28 14. Factors and Multiples; Divisibility, Prime Factorization   

12/5 15. Closure (Classroom Case Study Due) 

12/6  Reading Day (Classes Do Not Meet) 
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Scoring Rubric for Homework 
 

10 =  Represents excellent work exceeding the expectations of the 
assignment; very few errors. All questions answered with complete 
explanations or pictures as well as a discussion of process. 

  9 =  Represents good work meeting the expectations of the assignment. 
All items answered, but a few of the items need attention--more 
explanation, further detail, discussion of the process. 

  8 =  Represents good work but several of the questions were incompletely 
or incorrectly answered. 

  7 =  Represents below average work...many of the questions were 
incompletely or incorrectly answered. 

  6 =  Most of the questions need attention. 
1-5 = Unsatisfactory work. 
 
Halves may be used (e.g., 9.5) when work does not fall clearly within one 
of the categories.  I encourage you to rework homework assignments for 
which you can receive a higher score.  
 
 
 
 
When writing up Problem Solutions, the answer is only a small part of the solution. 

Include in your write up a few sentences about the process that you went through to 

solve the problem, for example, ideas that didn't work. For your solution, you should 

clearly state the solution and explain how you know that it is complete and correct. If 

you only have a partial solution you should give that; if you were able to generalize 

your solution you should provide these general results.  
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Assignment 1 

 

1. Mathematics, Children, and Teaching 
Read:  Baroody, Preface and Ch 0 (Prologue); NCTM, Chapter 1: A Vision for School 
Mathematics, 3-8 

 
Writing Assignments 
Analyze your own experience with mathematics instruction.  What aspects of it made you or others you 
knew anxious or fearful?  As a teacher, how have you changed or could you change these aspects of 
mathematics instruction so that your students will develop a positive, rather than a negative, disposition 
toward mathematics? 
 
Problem: A Winning Strategy for Equal Nim--Equal Nim is played with two rows of objects or drawn 
circles.  The figure below shows four circles in each row, but there could be any number of items in the 
rows. On their turns, players may choose either row and must delete at least one item in the chose row.  
In other words, on her turn, a player may delete as many items as she wishes from one of the rows.  The 
player w ho eliminates the last item wins (e.g., a player who eliminates the last two items would win). (a) 
Devise a winning strategy for Equal Nim.  (b) Some children may want to play these games with 
beaucoup items in the rows.  Is this a good idea when you are trying to find a winning strategy?  Why or 
why not?  Does it matter whether there are an odd or an even number or items in each row. 
 

o  o  o  o  o  o 
o  o  o  o  o  o 

 
Problem: The Horse Problem—You buy a horse for 50 dollars, then you sell it to a friend for 60 dollars, 
you later buy it back for 70 dollars, and then you sell it to another friend for 80 dollars. Are you going to 
make money, lose money, or break even? How do you know? 
 
+Problem: A Winning Strategy for Other Nim Games--Unequal Nim is played exactly like Equal Nim 
except that the two rows begin with an unequal number of items (see Figure A below).  Odd Equal Nim is 
likewise played exactly like Equal Nim except that there are an odd number of rows.  Figure B below 
illustrates the games with three rows.  Find a winning strategy for each of these Nim variations.  Consider 
how what you know about Equal Nim may help. 
 

Figure A. o    o   o   o   o   o  Figure B. o   o   o   o 

    o    o   o   o          o   o   o   o 
               o   o   o   o 
 
 
Children’s Work Samples 
 
Collect work samples from three children. Choose one whose work you think is strong and two whose 
work is not so strong. Explain why the first sample satisfies you. What is your analysis of the other two? 
What are your learning goals for each of the three children? Bring copies to class for discussion. 
 
Individual Journals 

1. What is a Mathematics Specialist? Across Virginia, the role of the mathematics specialist 
continues to be discussed and defined. In your own words, what do you think is the role of a 
mathematics specialist? What will be your role as a mathematics specialist? Why did you decide 
to become a mathematics specialist?  

 

2. What is Number and Operations? What do you consider to be the important ideas that children 
need to learn about Number and Operations? 

 


