Quantitative Reasoning (QR)
Approved by the Faculty
III.   EMBEDDED SKILLS

Purpose: To provide an opportunity for students to work on important life and professional skills throughout their college experience.

· Two Collaborative Leadership experiences (CL). 
· Three Critical Thinking experiences (CT)

· Two Information Literacy experiences (IL)

· One Intercultural Communication experience (IC)
· Two Oral Communication experiences (OC)
· Two Quantitative Reasoning experiences (QR)
· Four Written Communication experiences (WC) 
· In areas where more than one Embedded Skill is required, an approved outside of class experience may substitute for one of the Embedded Skills.  No more than one of the Embedded Skills in each area can be fulfilled by an outside of the classroom experience and only if it meets the established criteria for the class-based Embedded Skill as approved by the appropriate faculty committee before the experience begins.
Supporting Materials Circulated with the Proposal in February
Description

Every college graduate should be able to apply quantitative methods to the solution of real-world problems.  In order to develop the habits of quantitative reasoning, students need multiple experiences in multiple contexts.  In particular, students need experience applying quantitative skills to applications in fields outside of mathematics.

By quantitative reasoning, we mean quantitative reasoning at a college level, and Simpson graduates should be expected to have deeper and broader quantitative experiences in college than that which they had from high school.  The complexity of quantitative problem solving expected of Simpson graduates should be on a level with and connected to the content of college-level courses outside of mathematics. 

A student will be required to have two Quantitative Reasoning (QR) experiences, one of which may be fulfilled by an approved co-curricular experience.  

Criteria for Approving Proposals 

For a course to be designated as Quantitative Reasoning (QR), at least one-third of the course needs to be quantitative in nature.  The course syllabus needs to show evidence of at least four of the following five requirements:

· interpret mathematical models such as formulas, graphs, tables, symbolics and schematics, and draw inferences from them,

· use multiple representations of quantitative information such as symbolical, visual, numerical or verbal,

· use arithmetical, geometric, symbolic or statistical methods to solve problems,

· check solutions to quantitative problems (including those involving symbols) in order to determine reasonableness, identify alternatives or select optimal results,

· recognize that symbolic, mathematical and statistical methods have limitations.

Experiential option:  A student can complete the equivalent of one QR experience by participating in an extracurricular activity with a significant quantitative component.  An extracurricular activity can be used to satisfy one of the QR course requirements if it meets four out of five of the criteria above and required the student to work with quantitative data on a daily basis. These extracurricular activities would include the Mathematical or Interdisciplinary Contest in Modeling, a summer Research Experience for Undergraduate or other research program, internships where the student is working with quantitative information on a daily basis, independent research with a quantitative base, student-designed projects, service-learning experiences with non-profit organizations, etc.  To apply to have an extracurricular activity satisfy a QR requirement, the student must write a proposal which describes how the activity satisfies 4 of the 5 criterion and must have a faculty support letter.
Additional Materials From LPWG
Description
Every college graduate should be able to apply quantitative methods to the solution of real-world problems.  In order to develop the habits of quantitative reasoning, students need multiple experiences in multiple contexts.  In particular, students need experience applying quantitative skills to applications in fields outside of mathematics.

By quantitative reasoning, we mean quantitative reasoning at a college level, and Simpson graduates should be expected to have deeper and broader quantitative experiences in college than that which they had from high school.  The complexity of quantitative problem solving expected of Simpson graduates should be on a level with and connected to the content of college-level courses outside of mathematics. 

A quantitatively literate college graduate should be able to 

· interpret mathematical models such as formulas, graphs, tables and schematics, and draw inferences from them,

· represent mathematical information symbolically, visually, numerically and verbally,

· use arithmetical, geometric and statistical methods to solve problems,

· estimate and check answers to mathematical problems in order to determine reasonableness, identify alternatives and select optimal results,

· recognize that mathematical and statistical methods have limits.

A simple example of a mathematical model is the Body Mass Index.  This simple calculation (weight in kilograms divided by the square of height in meters) takes ones height and weight and calculates a number that is supposed to indicate whether the person is in the right weight range or not.  A simple example of a graph would be a line drawn to show the relationship between demand and price of a product.  A graph could also include bar graphs, pie charts or other representations of quantitative data.  Schematics include flow charts, circuit diagrams, blue prints, etc.
A student will be required to have two Quantitative Reasoning  (QR) experiences, one of which may be fulfilled by an approved co-curricular experience.  
Rationale

Most decisions our graduates will make after college will include quantitative information.  Our students will be faced with decisions about which home to buy and what financing should be used, decisions about how to live a lifestyle that is sustainable, and decisions on whether to vote for or against a specific tax.  While Simpson students may have acquired the quantitative skills needed to address these questions, it is not until they understand the context of a question, usually through courses other than mathematics courses, that they will understand how to apply those skills critically.  The purpose of embedding the skills in application courses or experiential learning is to provide them with experience of quantitative problem solving in context, specifically in the context of the content of their other college courses.

In “Quantitative Reasoning for College Graduates: A Complement to the Standards”, it is recommended that students have continuing experiences in quantitative problem solving in order to instill long-term patterns of interaction and engagement with quantitative problem-solving skills.
Source Information on Similar Requirements at other Good Schools

Selected Quantitative Reasoning Programs at Colleges and Universities, http://www.stolaf.edu/people/steen/Papers/qlprogs.pdf
Four pages of descriptions of QR programs at other schools with links to web pages or contacts.  
“Chance” courses in quantitative reasoning (see Teaching Resources) were developed at Dartmouth in the 1990s and have been taught at Dartmouth College, Grinnell College, Middlebury College, Minnesota Geometry Center, Princeton University, Spelman College, University of California at San Diego, University of Toronto, University of Canberra (Australia) and Carleton College.
Possible Courses

· All chemistry and physics courses that are not designated SR (since a course cannot have both a QR and Scientific Reasoning designations)
· Any course in mathematics, computer science or computer information systems

· Bio 103 Environmental Issues 

· CIS 135 Management Information Systems
· Courses in accounting, economics, management and marketing that are significantly quantitative
· Educ 232M  Mathematics Research

· Educ 376 Introduction to Computer Programming Using LOGO

· Math 310 Mathematical Modeling
· Math/Econ 201 Elementary Statistics

· Mus 151 Harmony

· Phil 109 Critical Thinking

· Phil 110 Introduction to Logic

· Psyc 328 Psychometrics

· Psyc/Soc 210 Statistics for the Social Sciences

· Some biology courses that are quantitative in nature that are not designated Scientific Reasoning (since a course cannot have both a QR and SR designations)
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