Quantitative Reasoning and Statistics
The Evergreen State College - Tacoma Campus

Winter Quarter 2012

Instructor: 

Tyrus Smith, Ph.D.  

Office Phone: 253/680-3035

Email address: smitht@evergreen.edu


Office hours: Mondays and Tuesdays before/after class or by appointment

Instructor webpage: http://academic.evergreen.edu/s/smitht/

Book Publisher Webpage: http://www.whfreeman.com/sccbridgepage/
Time and location:

 Class meets in Room 218 (and computer lab), Saturdays from 10am – 1:45 pm 

Course Description

This course will explore the interdisciplinary use of quantitative reasoning and statistics to analyze social and environmental issues and problems.  Course content will focus on increasing students understanding of quantitative research design, specifically the methods and procedures for data analysis.  Within this context, students will demonstrate the ability to correctly calculate and interpret descriptive and inferential statistics.  This includes learning how to select and apply appropriate statistical tests.  The statistical tests introduced in this course include: Chi-Square, correlation and regression analysis.  Student work will consist of in class workshops, take-home assignments and computer exercises. 

*Students are encouraged to bring to class a basic calculator and a laptop computer (if possible) 

Learning Objectives

Course Content Mastery

· Demonstrate the ability to critique and respond to quantitative information presented in research articles, reports, news media, etc.  

· Demonstrated an enhanced understanding of major concepts, principles and theories utilized in both descriptive and inferential statistics.

Writing Skills
· Demonstrate the ability to use precise and clear language in writing

· Demonstrate the ability to produce writings with no spelling, grammar or syntax errors

· Enhance the ability to perform research and technical writing communicating one’s approach to analyzing and understanding statistics and other sources of quantitative information.  

Critical Thinking

· Demonstrate the ability to analyze social and environmental data and conduct insightful assessments of assigned readings, experiments and data.

Oral Communication Skills/Collaboration/Working across Significant Differences

· Demonstrate the ability to orally critique writings, lectures and presentations with reason and clarity 

· Demonstrate an understanding of principles of effective communication including clear articulation of words and adequate projection of voice

· Demonstrate the ability to communicate an understanding of the quantitative method of inquiry in class discussions.  

· Work in collaboration with fellow students to complete quantitative reasoning exercises and an applied statistics project. 

Quantitative Skills

· Demonstrate the ability to correctly calculate and interpret basic descriptive statistics and selected statistical tests.  This includes demonstrating the ability to use statistical tools in Microsoft Excel and the University California Berkeley’s SDA (Survey Documentation and Analysis) tool to summarize and analyze data. 

Student Expectations

Attendance and Work Habits

· Regular class attendance and participation (missing 2 or more classes is grounds for reduced or no credit – no matter how well you are performing in this class)

· Unexcused absences, arriving to class late, incomplete or unsatisfactory completion of assignments and plagiarism will constitute grounds for loss of credit.

· Assignments completed and presented on time.  Late work may not be evaluated.  This syllabus provides a schedule of class meetings and assignments – plan ahead and adjust your schedule accordingly.

· Readings completed and prepared for discussion.  You are expected to participate fully in all aspects of the class and to thoroughly prepare for each class session.  

· Treat the instructor and your classmates respectfully and courteously.  Expressing differences of opinion is OK, but personal attacks are not.

· Listen courteously when someone else is speaking.  Save individual conversations for the 15-minute break or after class.

· Turn off your cell phone before coming to class.

· Computer use in class is for note-taking only, not for checking email or doing internet research.

Late, incomplete, or unsatisfactory completion of assignments, unexcused absences, or plagiarism will constitute grounds for loss of credit.

 If any student has a health condition or disability that may require accommodations in order to effectively participate in this class, please contact your instructors after class.

Applicable students must also register with Access Services for documentation and verification of appropriate accommodations.  Information about a disability or health condition will be regarded as confidential.  Contact Access Services in Library 1407-D, 867-6348

Academic Equivalencies   

4 – Studies in Descriptive and Inferential Statistics 
Textbooks and other Resources
David S. Moore and William I. Notz (2009) Statistics: Concepts and Controversies (Seventh Edition), Publisher: W.H. Freeman and Company New York (students may use the 6th edition of this text).

Supplementary Readings and Exercises

As articles, news clippings and other published items of special interest become available I will assign these as supplementary reading material. In most cases these readings will be listed in the syllabus or textbook.  If not, I will provide you with the appropriate URLs for Internet materials.
Student Work

Individual Portfolio – In addition to arriving to class prepare to discuss the concepts and terminology presented in the assigned readings and completed exercises from the text, students are also expected to maintain a portfolio documenting their individual work.  Students are required to bring their portfolio to class each week.  Portfolio notebooks will be turned in at the end of the quarter.    

The portfolio should include the following sections (in the order specified):

Section 1: Major concepts, terminology, symbols and formulas presented in the assigned readings/lectures

Section 2: Completed “Exploring the Web” Exercises (typed, edited, with appropriate heading).  Also attach copies of the public opinion polls, research articles, etc. required to complete any “Exploring the Web” Exercises

Section 3: Copies of news reports, research articles, or any other sources exemplifying the concepts addressed in course readings, lectures, and assignments 

Collaborative Work (Analysis of General Social Survey Data) - In addition to the individual assignments and participation in class discussion, students will also work in small groups of 2-3 to design their own research project using General Social Survey.  This analysis will be directed by a hypothesis formulated by the group.  The purpose of this project is to utilize GSS data to demonstrate the ability to investigate a socially relevant hypothesis and apply the knowledge gained in this course.  Student work will be submitted in the form of a formal statistical report.

Criteria for Evaluation

 Evaluation will be based on successful attainment of the learning outcomes for this course, as outlined above, and the completing and submitting of all assigned work.
Weekly Schedule
* Please note that this schedule is subject to change.  Any changes will be announced in class a week in advance.

Week 1 (Jan. 14th) – Introduction to the course – go over syllabus and expectations; the quantitative approach; data collection, defining variables and levels of measurement

In-class activities: M&M activity, computer lab activity: Microsoft Excel and introduction to the General Social Survey (GSS).


Week 2 (Jan. 21st) – Sampling Methodology, error in estimation (bias and variability), and confidence statements (margin of error and level of confidence)

In-class activity: How to search t he Evergreen library databases to locate peer-reviewed research articles, GSS variables of interest to analyze

Assignments and Readings due:

· Read Statistics Concepts and Controversies, Prelude and Chapters 1-3 (pp. 1-55) and “Common Sense and The Elementary Forms of Statistical Reasoning,” in The Elementary Forms of Statistical Reasoning (handout provided by instructor).  

· Complete “Exploring the Web” exercises:  1.19, 2.21, 2.22 (compare to Example 3 in chapter 2), 3.33 (use the criteria on page 44 evaluate the confidence statement presented), and 3.34 (“How are Polls Conducted”) in Statistics Concepts and Controversies. 

Week 3 (Jan. 28th) – Sampling Error, Non-Sampling Error, Confidence Intervals, Sampling distribution of sample means, statistical test of significance, and hypothesis testing 

In-class activity: Excel lab calculating confidence intervals, defining and operationalizing variables, and identifying GSS variable to analyze for group project)

Assignments and Readings due:

· Read Statistics Concepts and Controversies, Chapters 4, 21, 22 (pp. 57-80, 455-503) and “FDA Caught Between Opposing Protesters: Statistical Tests and Confidence Intervals”
· Complete “Exploring the Web” exercises: 4.33, 4.34, 21.38, 22.33, and “Case Study Evaluated”(p-values and alpha levels)
Week 4 (Feb. 4th) – Chi-Square analysis (test of significance) and Descriptive Statistics

In-class activity: Performing a Chi-Square analysis and calculating descriptive statistics

Assignments and Readings due:

· Read Statistics Concepts and Controversies, Chapters 8, 12, 13, 23 (pp. 143-164, 239-286, 521-543), and handout “761 Calories, 428 Mgs. Sodium, 22.6 Grams of Fat per Serving: Meaningless Precision” and article titled, “How Nurses Vote?” (provided by instructor)
· Complete “Exploring the Web” exercises: 8.26, 8.28, *12.36, *13.31, and 23.21
*may require installation of the latest version of Java software program
Week 5 (Feb. 11th) – Review and Introduction to Correlation Analysis 

In-class activity: Constructing a Scatterplot and Performing a Correlation Analysis

Assignments and Readings due:

· Read Statistics Concepts and Controversies, Chapters 14 (pp. 287-310)
· Complete “Exploring the Web” exercise: 14.32 and “Case Study Evaluated” #1-3 (p. 300)
Week 6 (Feb. 18th) – Regression Analysis
In-class activity: Linear Regression 
Assignments and Readings due:

· Read Statistics Concepts and Controversies, Chapter 15 (pp. 311-336), and “Fraud Alleged in Pennsylvania Senate Race: Political and Mathematical Regression”

· Complete “Exploring the Web” exercises: 15.39 and 15.40

· Locate a peer-reviewed research article in your field that applies a regression analysis
Week 7 (Feb. 25th) – Applied Regression
In-class activity: Multiple Regression 
Week 8 (Mar. 3rd) Work on Collaborative Projects 

Week 9 (Mar. 10th) Practice Presenting Final Projects in small groups and incorporating feedback into final presentation
Week 10 (Mar. 17th) – Student Presentations of statistical reports.  

· Turn in Final Statistical Report and Self-evaluation

· Turn in portfolio notebook documenting work throughout the quarter

March 19th-24th Evaluation Week

