VIII.B.8. Data Analysis
Goals:

Students develop skills in drawing conclusions and critically evaluating results based on data. 

Expected Learning Outcomes:

Students understand basic concepts of statistics and probability, comprehend methods needed to analyze and critically evaluate statistical arguments, and recognize the importance of statistical ideas.

Courses proposed for this component of the General Education (GE) should be designed with these goals and expected learning outcomes (ELOs) in mind and considered in terms of their contribution to the requirement as a whole.  Courses will be reviewed by the Arts and Sciences Curriculum Committee (ASCC) in light of these goals and expected learning outcomes.  All GE courses should be made available to undergraduates with a minimum of prerequisites and not be restricted to majors. 

Proposals must include the following: 

1. The appropriate Course Request Form via curriculum.osu.edu 

2. A course syllabus that follows the ASC syllabus template guidelines (see pp. 14-15).

3. A concurrence should be solicited from the Department of Statistics specifically addressing the requested GE Data Analysis status.

4. A GE rationale that answers specifically the following questions:  

a) How do the course objectives address the GE category expected learning outcomes?
b) How do the readings assigned address the GE category expected learning outcomes?  
c) How do the topics address the GE category expected learning outcomes?

d) How do the written assignments address the GE category expected learning outcomes?

5. A GE assessment plan which explains how the faculty will assess the effectiveness of the course in achieving the GE expected learning outcomes over time, rather than how individual student grades will be assessed. Successful assessment plans include the following:
a) Description of the specific methods the faculty will use to demonstrate that the aggregate of his/her students are achieving the goals and expected learning outcomes of this GE category. Thus, if the faculty plans to use direct measures such as embedded questions on exams, pre- and post-tests, or a particular essay assignment, provide some examples. If the faculty plans on using indirect measures such as opinion surveys or student self-evaluations, give concrete examples as well. (Ideally, a plan should include both direct and indirect measures.)  
b) Explanation of the level of student achievement expected: What will the faculty define as “success” in terms of student achievement of learning outcomes? For example, for an embedded question, he/she might define “success” as a certain percentage of students answering the question correctly. For an essay, he/she might define success as a particular average overall score based on a scoring rubric. 
c) Description of follow-up/feedback process: Once the faculty collects the data on student achievement, how will he/she use this information to make course improvements? How will the information be archived?
After the second offering of the course, please submit an initial report summarizing the GE assessment results following the format of sections I and II of the “Assessment Report Requirements” in Appendix 6.
5. For ASC units only: If the GE request applies to a new course and the new course can also count toward the major of the submitting unit (whether as a required course or as an elective), please include the curriculum map of that program to which you have added the newly proposed course, indicating the program goal(s) and levels it is designed to meet. If the course is not new but the request involves moving the course to a new level or place on the major’s curriculum map, the updated map will need to be provided as well.
Required Coursework for Students: 

The intent of this category is to enable students to deal with the gathering, presentation, and interpretation of data.  Students should develop an understanding of problems of measurement, be able to deal critically with numerical and graphical arguments, and recognize the uses and misuses of statistics and related quantitative arguments. Courses should include exposure to fundamental ideas of probability, involve the use of computational technology in problems of data analysis, and include opportunities to present data using summary measures and graphical techniques.  Specialized courses within the major may also be proposed to satisfy this requirement.

The ASCC Natural and Mathematical Sciences Panel and the full ASCC will use these guidelines (approved by the ASCC on <MONTH>, <DAY>, 2014) as the basis for evaluation of data analysis courses.  The fulfillment of the following criteria would make the course eligible to be considered for a GE in Data Analysis with the final decision based on the overall rigor and sophistication of the course.  Prerequisite courses can count in the requirement (for example Statistics 4202 meets the requirement because Statistics 4201 is a prerequisite).

Core requirements (at least 4 instructional hours spent on each bullet):

· Notions of probability.  The axioms of probability, and basic probability calculations.  Random variables, and probability calculations using random variables. Expected values.

· Basics of statistical inference.  Moving from a sample to a population.  Bias and variance.  Understanding the margin of error and confidence.  The logic of statistical testing.  The misuse of statistics.

Additional requirements (At least two out of four, with at least 3 instructional hours spent on each numbered item):

1. Understanding where data come from.  Data sources.  Discriminating between observational and experimental studies.  (Random) sampling.

2. Summarizing data graphically and numerically.  Discriminating between good and bad summaries.  Understanding the advantages and disadvantages of a given summary.

3. Methods of statistical inference.  Statistical testing.  Constructing confidence intervals.  Making quantitative statistical arguments using data.  Understanding and verifying assumptions underlying a given inference.

4. Statistical modeling (e.g., regression models, analysis of variance).  Interpreting the parameters underlying statistical models.  Model assessment.

Thus, in a three-semester-hour course, for example, at least one third of the class should be spent teaching topics in probability and statistics.

Possible software: The R Project for Statistical Computing (http://www.r-project.org) is an open source statistical software package.  Commercial packages for which the university has a license include MATLAB, Mathematica, Minitab, JMP, SAS, SPSS, and Stata. 

Useful reference: "Statistics: Concepts and Controversies, 8th ed." by Moore and Notz (The Statistics 1350 text).

