Master Syllabus

MTH 120 – Quantitative Reasoning 
University Studies Cluster 1D – Mathematics
This master syllabus serves as a guide and standard for all instructors teaching this course as part of the University Studies program. Individual instructors have full academic freedom in teaching their courses, but agree to focus on the outcomes listed below, to cover the identified material, to use these or comparable assignments as part of the course work, and to make available the agreed-upon artifacts for  assessment of learning outcomes.

Course Overview
MTH120 is intended as a general education mathematics course for Liberal Arts and Fine Arts majors  whose degree program does not require any other courses in mathematics. The course provides an overview of a broad range of higher mathematics to aid students in interpreting and understanding quantitative issues and strengthen students’ critical thinking ability and problem-solving skills. Topics include: essential numeracy; trends of charts and graphs; linear, quadratic, exponential and logarithmic functions; basic probability and statistics. When students have completed the course, they will have the basic numeric, logic and statistic reasoning skills in four areas: computation and estimation using ratios, percentages and common mathematical models; graphical and functions using bar graphs, pie charts, scatter plots, the graphs of linear and nonlinear algebraic functions; fundamentals of probability and statistics using mean, median, standard deviation, quartiles, z-scores and normal distributions; and logic/reasoning in communicating the substance and meaning of mathematical problems and solutions.  This course has three 50-minutes lectures a week and daily assignments. Several quizzes and exams will be given during the semester; review classes, and other tutorial resources prepare students for the exams.   
Learning Outcomes: 
          Learning outcomes specific to this course:

          After completing this course, students will be able to
1. Apply and convert measurement and units

2. Calculate and approximate ratios and percentages

3. Quantify, interpret, and check quantitative information using numeracy language, scientific (biological, the Earth and physical), and societal context 

4.
Recognize trends and possible errors from data expressed in tables and graphs, represent and interpret mathematical information numerically, graphically, and symbolically.

5.
Determine when some quantity has linear and non-linear (exponential or power) relationship, develop the expressions of linear, exponential and power functions analytically 

6.
Identify and visualize regression equations of functions for almost-linear, or almost exponential, or almost-power data set, predict values of functions for particular independent values.
7. Calculate and interpret the descriptive statistics (mean, medians, variance, standard derivation). 
      the z-scores, and the proportions of normal distribution.

8. Solve problems using the basic statistical analysis, interpret descriptive and basic inferential summaries of a collection of data verbally and graphically.
9. Develop critical thinking and problem-solving skills though class activities, team work, and using the tools (such as the TI 83+).

10. Develop good communication skills, both written and oral.
          Learning outcomes with respect to Cluster 1D – Mathematics  

1. Recognize when to apply mathematical concepts and methods to specific problems.

2. Manipulate mathematical expressions to solve for particular variables.

3. Draw conclusions from quantitative information and communicate these conclusions verbally and graphically.

4. Implement mathematical models to obtain accurate or approximate solutions using appropriate tools.
5. Apply mathematical techniques to social and scientific problems.
Text
              Langkamp, G and Hull, J, Quantitative Reasoning and the Environment, Custom Edition for the 

              University of Massachusetts at Dartmouth, Boston, MA:  Pearson Custom Publishing, 2007

Assignments  

Homework Assignments:  Students should apply learned course material to complete day assigned homework as listed in the syllabus; students are expected to submit homework neatly and on time 

Quizzes: there are several 15 minute quizzes, the lowest quiz grade will be dropped. 

Tests: There are three in-class tests.  Each test will ask students to apply knowledge and skills from the corresponding chapters to solve problems. The following Test Chapter 4-6 is designed to measure the extent to which students have the computational and quantitative reasoning skills required for success in chapter 5.  Students are required to show complete work to support their final answer; calculators are allowed, and one formula sheet may also be used at the discretion of the instructor.  The following map indicates which problems are associated with which of the five Gen Ed learning outcomes in mathematics.  Suggested solutions and partial points for problem 4 are attached.  The degree of success achieved on each learning outcome will be measured by the average percentage correct.

	Gen Ed Outcome
	Problems
	Points (Total  100) 

	Recognize when to apply mathematical concepts and methods to specific problems.
	     1 1)-2), 4)-5)    
	       24

	Manipulate mathematical expressions to solve for particular variables.
	     1 3), 2 a)   
	       15

	Draw conclusions from quantitative information and communicate these conclusions verbally and graphically.
	     4 a) – e)
	       30

	Implement mathematical models to obtain accurate or approximate solutions using appropriate tools.
	     2 b), 3 a), 3b)
	       20

	Apply mathematical techniques to social and scientific problems.
	     3c), 4 f)
	       11


Final Exam: The final exam will be cumulative, but weigh more heavily on the latter material.
Course Outline

Week 1          Chapter 1        Measurement and Units

Week 2          Chapter 2        Ratios and Percentages 

Week 3-4       Chapter 3        Charts and Graphs 
Week 4-6       Chapter 4        Linear Functions and Regression 
Week 6-7       Chapter 5        Exponential Functions and Regression
Week 8-10     Chapter 6        Power Functions, Review of Chapter 5-6   

Week 11-12   Chapter 11      Fundamentals of Statistics 
Week 12-13   Chapter 12      Standard Deviation
Week 14        Chapter 13      Normal Distributions 
Week 15        Review             

