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MATH 612: Probability and Statistics for K-8 Teachers

Prequisites

Enrollment in the Mathematics Specialist or the Advanced Studies in Teaching and Learning programs.
Course Objective

An introduction to probability, descriptive statistics, and data analysis. Topics studied will include the exploration of randomness, data representation, modeling. Descriptive statistics will include measures of central tendency, dispersion, distributions, and regression. The analysis of experiments requiring hypothesizing, experimental design and data gathering will also be discussed.


Course Necessity

The course is designed for K-8 teachers to develop their knowledge and understanding of students’ mathematical reasoning as well as their own knowledge of foundational concepts in probability and statistics for K-8 mathematics. The course has been developed in collaboration with a statewide program for mathematics specialists in Virginia. Developing K-8 teachers’ mathematics knowledge is a critical concern statewide and nationwide.

 
Course Relationship to Existing Programs

The course is included in two programs in the Graduate School of Education: the M.Ed. in Education Leadership – Concentration in Mathematics Specialist Leader (K-8) and the M.Ed. in Curriculum and Instruction – Concentration in Advanced Studies in Teaching and Learning: Elementary Mathematics. Students are enrolled in education courses to develop their knowledge and abilities as teacher leaders of mathematics.


Course Relationship to Existing Courses

The course is part of a five-course sequence included in each of the programs (MATH 610, 611, 612, 613, 614). The courses have similar objectives to develop teachers’ understanding of both the mathematics and students’ learning of the content for number systems, rational numbers, algebra, probability and statistics, and geometry.

Scheduling and Proposed Instructors

MATH 612 will be offered every other year (spring semester of even years) and occasionally in the summer. Instructors may be mathematics education faculty from the Graduate School of Education or faculty or adjuncts selected with expertise in mathematics education.
George Mason University

Department of Mathematical Sciences
MATH 612: Probability and Statistics for K-8 Teachers

Credits:  3 Graduate Credits

I. Course Description and Intended Audience

This course is designed for K-8 teachers seeking licensure and certification as Mathematics Specialists leaders in the Commonwealth of Virginia. Students enrolled in this course will develop a deeper understanding of the mathematical concepts related to probability and statistics. Additionally, students will connect these concepts to the underlying concepts in primary and middle grades mathematics.

Nature of Course Delivery
In-class time will consist of lecture, class discussion, small group activities, problem solving, and participant presentations. Class sessions will engage participants in hands-on, in-depth inquiry of mathematics topics related to the areas of probability and statistics along with the integration of technology when appropriate.

II. Course Objectives

1. The student will develop an understanding of fundamental concepts in statistics and probability as outlined by the NCTM Standards for Elementary Mathematics Specialists with attention to data collection and analysis, randomness and chance, and descriptive statistics.

2. The student will deepen her or his understanding of children’s mathematical learning of probability and statistics in grades K-8.

3. The student will develop teaching strategies for planning and teaching the mathematics involved in probability and statistics. Students will focus on how to select appropriate mathematical tasks, ask productive questions, give useful explanations, and evaluate student work.

4. The student will become knowledgeable about the recommendations of various members of the mathematics education community for content and curricular knowledge of school mathematics.

5. The student will take responsibility for his or her own professional growth and contribution to the field of mathematics education.

Content and Competency Outline:

1.
Exploration and a thorough development of statistics with specific instruction in the areas of:

· Organizing and displaying categorical and quantitative data;

· Describing data using measures of center, spread, and position;

· Displaying and analyzing bivariate data.

2.
Participate in the 4-step process of conducting a statistical investigation and share the results. The focus will be on posing questions, collecting data, analyzing data, and interpreting the results.

3.
Increase familiarity with probability and its appropriate uses with emphasis on:

· Theoretical and experimental probabilities;

· Basic probability rules;

· Counting techniques including the Fundamental Counting Principle, permutations, and combinations; and

· Probability as a tool for understanding sampling issues in statistics

NCTM Standards for Elementary Mathematics Specialists (2003)

Knowledge of Data Analysis, Statistics, and Probability 

Candidates demonstrate an understanding of concepts and practices related to data analysis, statistics, and probability. 
Indicators 
12.1 Design investigations that can be addressed by creating data sets and collecting, organizing, and displaying relevant data. 
12.2 Use appropriate statistical methods and technological tools to analyze data and describe shape, spread, and center. 
12.3 Apply the basic concepts of probability.  
12.4 Demonstrate knowledge of the historical development of probability and statistics including contributions from diverse cultures.
III. Course Materials (See course sessions for a detailed description of the use of these materials)

Text:

Perkowski, D. A., and Perkowski M. (2007). Data and Probability Connections: Mathematics for Middle School Teachers. Upper Saddle River, N.J.: Pearson: Prentice Hall.

Sowder, J., Sowder, L, & Nickerson, S. (2010). Reconceptualizing Mathematics (Part IV: Reasoning about Chance and Data). New York: WH Freeman Press.

Additional resources:
Guidelines for Assessment and Instruction in Statistics Education (GAISE) Report. Download from: http://www.amstat.org/education/gaise/
Access to the National Council of Teachers of Mathematics Navigations series for 6-8 and 3-5 Data Analysis and Probability is required for group project
Calculators will be needed during all class sessions and during exams. Access to a TI-83 or 84 graphing calculator will be necessary for some course work.

IV. Course Requirements

This course is highly interactive. Successful completion of the course requires regular attendance, participation, and punctual completion of all class activities. Satisfactory assignments are mathematically accurate, reflect the intent of the national and state standards, incorporate a level of difficulty that is age/grade appropriate, and are relevant to the everyday experience of children at the given age/grade level.

Evaluation and Assessment: The course will be graded on a 100 point system with:


A
93%-100%

B+
87%-89%

C
70%-79%

A-
90%-92%

B
80%-86%

F
Below 70%

Grades will be assigned using the following percentages:

Mid-Term Content Exam





25%

Final Content Exam






25%

Data Investigation






25%

Daily problem sets and class participation



10%

Group problem presentation





10%

Quarterly reflections






  5%

V. Course Assignments:

The assignments across the semester are intended to improve your knowledge and strategies as a mathematics leader. All assignments are to be completed on time so that class members might benefit from the expertise and contributions of their colleagues.

A.  Mid-term and Final Content Exams (50%)

Students will take a mid-term and final exam covering the content studied in the course. The main focus of the exams will be on the mathematical content of the course. Students will be expected to demonstrate their knowledge and understanding of the content as well as the knowledge, understanding, and reasoning needed by K-8 students in order to make sense of this content.

B.  Data Analysis Assignment (25%)

Students will complete a data investigation of their choice following the four-step process discussed in class and using the statistical tools covered in the textbook. Details for this assignment are included in a separate handout.

C.  Daily problem sets and class participation (10%)

Problems accompanying each chapter will be assigned for each class. Students are expected to complete these problems before class and incorporate their thinking about strategies used to solve the problems in class discussions. Work on problem sets will be shared in class and may be collected.

Class sessions will consist of a discussion of the readings and work on related problems. Readings are to be completed before each class session. Students are expected to analyze and reflect on the readings and come to class prepared to participate in the discussion.

D.  Navigations Group Presentations (10%)

Working in small groups (approximately 5-6 students), you will select a mathematics activity and reading found in the Navigation Series resource books for Data Analysis or Probability (3-5, 6-8) to present to our class. Your presentation should include a short discussion on the selected reading. Your session should also engage the class in the activity (or parts of the activity) along with including a discussion of the “big ideas” in the activity and the solution strategies used by the class. The activity should be conducted with age/grade appropriate children and the results of that activity shared with the class. Each presentation should last approximately 45 minutes and groups will select a time slot and topic during the 1st class meeting. A written summary of the activity is also required.

E.  Quarterly Reflections (5%)

Four times during the semester students will complete a written reflection on one aspect of the content studied during the time period prior to the reflection. Each (2-page, double spaced) entry should include a thoughtful and analytical summary of the mathematics learned as well as the participant’s personal response to the material (any changes to your own understanding or thinking). Your reflections should also include examples of applications, teaching techniques, challenges students face when learning the concepts, and any other related implications for teaching and learning in the K-8 setting. These reflections will be collected as indicated on the course schedule.

VI. Course Content and Sequence (see the schedule outlined below for exact sequence)

Course Schedule

(Subject to change)
	Session
	Topic/Learning Experience
	Readings & Assignments due on this date

	1
	Course Introduction

Exploration of existing statistical knowledge.

Elements of Statistics:

· Types of statistics

· Populations vs. Samples

· Sampling Techniques

· Types of data

Displaying Categorical Data:

· Frequency Tables

· Bar and circle graphs
	Review Navigation Series – sign up for group presentations during class

	2
	Displaying Quantitative Data

· Frequency Tables

· Stem-and-leaf plots

· Histograms

· Line Plots

· Line Graphs

Misleading Graphs

Measures of Central Tendency

· Mean

· Median

· Mode
	Readings:

Chapter 1; Chapter 2 (Section 2.1): Shaughnessy, 2004

Homework Problems:

Chpt 1 (4,7,8)

Chpt 2 (3,4)

Additional Assignments:

none

	3
	Measures of Spread

· Range

· Variance

· Standard Deviation

Measures of Position

Box & Whisker Plots
	Readings:

Chapter 2 (2.2, 2.3); Chapter 3 (3.1); Meyer, 1995; Friel, NCTM; Bright, NCTM

Homework Problems:

Chpt 2 (5,6,8); Focus on Understanding (p.37); Complete CMP activity

Additional Assignments:

Reflection #1 due

	4
	Bivariate Data

Review of material for mid-term
	Readings:

Chapter 3 (3.2-3.4); Chapter 4 (4.1); assigned group reading

Homework Problems:

Chpt 3 (3,4,5,7,11,12,14,15)

Additional Assignments:

Group Presentation #1


	5
	Mid-Term Exam
	Readings:

None

Homework Problems:

Chpt 4 [3,4,5(a-f)]

Additional Assignments:
Reflection #2 due; Informal data analysis submission

	6
	Bivariate Data

· Scatter Plots

· Pearson’s Correlation Coefficient

· Slope and Equations of Fitted Lines

· Least Square Line

Probability

· Introduction

· Outcomes and Events

· Basic Probability Rules
	Readings:

Chapter 4 (Read 4.3, skim 4.2 & 4.4, skip 4.5); assigned group readings

Homework Problems:

Chpt 4 [6(a-f & n), 7(a-g & n)]

Additional Assignments:
Group Presentations #2 & 3



	7
	Probability

· Conditional Probability and Independence

· Multiplication Rules

· Geometric Probability
	Readings:

Chapter 5 (5.1 thru 5.3); assigned group readings

Homework Problems:

Chpt 5 [5,6,7(a-d),8(a-d)]

Additional Assignments:
Group Presentations #4 & 5



	8
	No Class – Holiday
	Additional Assignments:

Reflection #3 due via email

Work on Data Analysis Project

	9
	Data Investigation Presentations

Probability

· Counting Techniques

· Fundamental Counting Principle

· Permutations
	Readings:
Chapter 5 (5.4 thru 5.6)

Homework Problems:

Chpt 5 (9 thru 13, 15)

Additional Assignments:

Data Analysis Project due

	10
	Probability

· Permutations

· Combinations

· Mixed problems

Final Review
	Readings:
Chapter 6

Homework Problems:

Chpt 5 (14, 16)

Additional Assignments:

none

	11
	Final Exam


	Homework Problems:

Chpt 6 (5,7,9,11)

Additional Assignments:

Reflection #4 due


Notification of any/all changes to the syllabus will be made verbally during class.
VII. University Policies
Attendance Policy

Students are expected to attend the class periods of the courses for which they register. Although absence alone is not a reason for lowering a grade, students are not relieved of the obligation to fulfill course assignments, including those that can only be fulfilled in class. Students who fail to participate (because of absences) in a course in which participation is a factor in evaluation, or students who miss an exam without an excuse, may be penalized according to the weighted value of the missed work as stated in the course syllabus (GMU University Catalog, pg. 32).

Statement of Expectations:
Students are expected to exhibit professional behavior and dispositions. See http://www.gse.gmu.edu for a listing of these dispositions.

Students must follow the guidelines of the University Honor Code. See http://www.gmu.edu/catalog/apolicies/#TOC_H12 for the full honor code.

Students must agree to abide by the university policy for Responsible Use of Computing. See http://mail.gmu.edu  and click on Responsible Use of Computing at the bottom of the screen.

Students with disabilities who seek accommodations in a course must be registered with the GMU Disability Resource Center (DRC) and inform the instructor, in writing, at the beginning of the semester. See www.gmu.edu/student/drc  or call 703-993-2474 to access the DRC.

