QUANT: Quantifying Uncertainty and Analyzing Numerical Trends

Data Analysis, Probability, and Statistics for High School Mathematics Teachers

Introduction and Overview

Data are now used to make decisions in nearly every facet of life.  Computers make it possible to collect and store mountains of data.  The traditional high school mathematics curriculum has focused on algebra, geometry, functions, and trigonometry—with little attention to data analysis, probability, and statistics.  This situation is about to change.  Policy makers and the general public now recognize the importance of making sense of data even though, or perhaps because, in many cases they are ill equipped to deal with data themselves.  National school mathematics recommendations and state high school mathematics standards have included more and more attention to data analysis, probability, and statistics over the past 20 years.  States throughout the U.S. are calling for all students to study more high school mathematics and to study more data analysis, probability, and statistics.  College enrollments in statistics have been steadily growing for 20 years while college calculus enrollments have remained flat or declined.

High school mathematics teachers are being called on to include more data analysis, probability, and statistics throughout the high school mathematics curriculum.  There is a problem with this policy change that many policy makers do not understand:  Teaching Statistics is different from teaching Mathematics.  Data are not just numbers; data are numbers in context.  To understand data, you must understand the context of the data.  To quantify uncertainty by using data, you must understand the context as well as probability.  To analyze trends in data, you must understand the context and know some statistics.  The QUANT program is designed to help teachers gain a deeper understanding of data analysis, probability, and statistics.  The QUANT program is technology intensive because technology helps us deal with data.  In fact, technology is largely responsible for the increased use of data in all facets of the lives of our citizens.  So get ready to embark on an exciting and intense journey into data, context, technology, probability, and statistics!  

Mathematics in Context
The use of genuine data enriches any mathematics course.  The use of genuine data increases student interest in mathematics.  The use of genuine data ties mathematics to the world around us. The use of genuine data demonstrates the usefulness and importance of mathematics.  There are several ways to put mathematics in context through the use of data:

· Contrived data with a story line (typical school mathematics applications)

· Realistic data with a story line (better but still contrived)

· Real data from real sources (genuine data)

To further increase interest and relevance, we can let our students see the data being collected or better still involve them in the data collection through—

· Teacher-gathered survey of students

· Teacher demonstration of gathering real-time data with visual display

· Student collection of survey data

· Student gathering of real-time data using data collection devices

Organization of the Institute
Both weeks of the institute are designed to strengthen high school mathematics teachers’ content knowledge and pedagogical expertise in the areas of data analysis, probability, and statistics.  The American Statistical Association (Franklin et al., 2007), the National Council of Teachers of Mathematics (2007), and the National Research Council (2001) all provide guidance on what high school mathematics teachers should know in these content  areas.  In keeping with these national recommendations and guidelines as well as Ohio’s Data Analysis and Statistics standard (ODE, 2007, October), the QUANT teacher-participants engage in a series of activities that call upon them to—

· formulate questions that anticipate answers based on data that vary, and then collect, organize, analyze, and display this data in the context of these questions;

· quantify uncertainty using the concepts of probability, including conditional probability and independent events; and

· plan and conduct a statistical investigation that requires them to formulate questions, collect data, and then analyze and interpret the results.

Week 1 focuses data types, data collection, survey design, the analysis and display of data, and an introduction to modeling.  The primary aim is to help the QUANT participants improve their readiness to deliver Ohio’s Data Analysis and Probability standard and to prepare their students for improved achievement in this standard.  Week 1 focuses on Level B as outlined in the GAISE Report (Franklin et al., 2007).

Week 2 focuses on probability and its relationship to statistics and data-based decisions, along with analysis typical student misconceptions in probability and statistics.  The aim is to help the participants develop the capacity to teach the Probability and Statistics unit of the new Ohio Modeling and Quantitative Reasoning capstone course.  Week 2 focuses on GAISE Report Level C (Franklin et al., 2007).
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