Statistics and Its Contribution to a Liberal Education
By Paul Stephenson, Chair, Statistics Department
Early in colonial America, Benjamin Franklin and Thomas Jefferson promoted numeracy (or quantitative literacy) to support the new experiment in popular democracy. What these founding fathers recognized was that quantitative literacy among the citizenry was an important safeguard in a democracy. Unfortunately, many people, even the well-educated, still exhibit great deficiencies in quantitative reasoning skills. 

Literature is replete with definitions of quantitative literacy (QL). Madison (2001) referred to QL as “the ability to understand and use numbers and data analyses in everyday life”, and Steen (2001) presented a more complete characterizations of QL as an “aggregate of skills, knowledge, beliefs, dispositions, habits of mind, communication capabilities, and problem-solving skills that people need in order to engage effectively in quantitative situations arising in life and work”. Today, there is a consensus that QL skills are invaluable to an individual’s academic career and professional lives. As a result, universities place a high priority on improving the quantitative literacy of all of its students. [A more extensive discussion of the role of statistics in the reform of QL can be found in Scheaffer’s paper, Statistics and Quantitative Literacy (2001).]

Modern society is overwhelmed with information, and information literacy is related to quantitative literacy. The final report of the American Library Association’s Presidential Committee on Informational Literacy (1989) defined five components of informational literacy:

· the ability to recognize when information is needed,

· identifying information needed to address a given problem or issue
· the ability to locate information,

· the ability to evaluate information, and 

· the ability to effectively use the needed information.

Statistics, as a discipline, is the study of the principles and methods employed in locating, evaluating and effectively utilizing collected information, called data. More specifically, through study of statistics, students learn to: 

· think critically about data,

· enter and analyze data using a statistical computing package,

· use graphical and numerical summaries to present data, and 
· apply standard statistical inferential procedures to draw conclusions from data using statistical (or probabilistic) reasoning.

In addition, the students gain experience in communicating their statistical results and the meaning of these results in the context of applied problems. Consider this forensics illustration from Gonick (2000). It demonstrates how statisticians weigh the evidence (or examine the data) to make a decision based on probabilistic reasoning. Could these observations really have occurred by chance?
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More than 60 years ago, H. G. Wells prophesied with characteristic accuracy that “statistical thinking will one day be as necessary for efficient citizenship as the ability to read and write.” In an effort to stimulate students and broaden their perspectives, the statistics faculty:

· incorporate current newspaper articles and news stories,

· display video/documentary clips illustrating the application of statistics in the real world, and

· use a variety of applications from business, industry, and the biological, psychological, physical and social sciences in their courses. 

Some of the large data sets and examples that statistics faculty have recently incorporated into their classes include: air, water, and soil pollution; unemployment and foreclosure rates in the United States; sources of food and shelter for homeless adults; injection drug usage and HIV; college students’ procrastination and incidence of alcoholism; measuring functional abilities of the elderly; child poverty and mortality; relationships among social variables from the General Social Survey; dieting, age and body fat; gender differences in salary across various industries; effectiveness of a drug or treatment; election results; and presidential approval ratings. Essentially any problem that involves the scientific method or scientific discovery is a candidate for the application of statistics. 

Because society depends on sound statistical practice, all researchers must be careful to employ suitable study designs and apply appropriate statistical methodology without bias and without favoring a predetermined outcome. In addition, researchers must adhere to accepted professional standards regarding the ethical treatment of human and animal subjects throughout the entire research process (including the maintenance of confidentiality during the data collection, analysis and dissemination phases). Statisticians work closely with researchers of all disciplines to mentor sound statistical practice and help them delineate the limitations of their scientific inquiry. As William Watt thoughtfully cautioned, you should “not put your faith in what statistics say until you have carefully considered what they do not say.”
As educators, the statistics faculty are committed to creating student-centered learning communities that integrate statistical methodologies in a multidisciplinary fashion.  As such, we strive to: 

· locate, evaluate, and organize information 

· utilize this information to discover new knowledge, and 

· share the conclusions with our local and global societies.  

We value a community that cultivates the skills of inquiry and reflection, and fosters the development of grounded ethical values.  We encourage our students and faculty to explore widely throughout their lives and employ statistical science to be creative and productive citizens.
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