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	1.
	Title of Course, Course Number and Credits:

Mathematical Concepts – Math1090






3 credits

	
	

	2.
	Description of Course: 

This course is intended to provide a wide ranging exposure to mathematical ideas expected of a liberal arts undergraduate. Topics include Voting, Fair division, Apportionment, Graphs and Networks, Consumer Finance, Statistics and Probability. The course is designed for students not majoring in business, the sciences or math.

	
	

	3.
	Course Prerequisites:  

Successful completion of Math Basic Skills Requirements.

	
	

	4.
	Course Objectives:   

Students who are majoring in areas other than the sciences, math or business are introduced to ideas of contemporary mathematics as it plays an important role in everyday life. Emphasis is on diverse set of topics that are non-algebra based. 

	
	

	5.
	Student Learning Outcomes. 

UCC Area SLOs students will meet upon the completion of this course.

Area Three: Ways of Knowing, Quantitative Thinking SLOS 

Students will be able to: 

	
	3e1.
	Interpret and evaluate quantitative or symbolic models such as graphs, tables, units of measurement, and distributions. 

In the Consumer Mathematics section, students learn how mathematical operations can be expressed algebraically, graphically and numerically (via tables).  They study the role of exponential functions in modeling interest earnings and mortgage expenses. They investigate methods for determining which type of function model is more appropriate given certain data or a certain situation.  In the Probability and Statistics sections, students learn to interpret and evaluate quantitative models via summary indices, graphs and diagrams, and probabilistic distributions.
(Meets UCC Program SLOs 2 and 4 )

	
	
	

	
	3e2.
	Perform algebraic computations and obtain solutions using equations and formulas. 

In the Consumer Mathematics section, students carry out computations involving functions and exponent expressions.  In the Probability and Statistics section, students learn various counting and computational techniques. They further learn to obtain meaningful inferences using tables. 

(Meets UCC Program SLOs 2,4 and 5)

	
	
	

	
	3e3.
	Acquire the ability to use multiple approaches - numerical, graphical, symbolic, geometric and statistical - to solve problems. 

In the Voting Methods and Graphs sections, student acquires the ability to use multiple approaches to model and solve real life problems. They learn to extend results from simple problems to more general settings. For example, by finding an Euler’s path in a simple graph, they can formulate the proof of the famous Euler’s Theorem. Similarly, in Statistics section, they see the interplay between theoretical concept of probability and  what the sample data provides. 

(Meets UCC Program SLOs 5 and 8)

	
	
	

	
	3e4.
	Develop mathematical thinking and communication skills, including knowledge of a broad range of explanations and examples, good logical and quantitative reasoning skills, and facility in separating and reconnecting the component parts of concepts and methods. 

This is exactly what all the sections of this course intend to accomplish. It develops mathematical thinking with broad range of explanations and examples together with development of logical and quantitative reasoning skills. For example in the section of Graphs and Networks, students learn how to configure problems into solvable graph theoretic setup that enables them to be solved. Further it hones their ability to extract, separate and then reconnect various strands of information to obtain meaningful results. 
(Meets UCC Program SLOs 1 and 5)

	
	Other Course Specific SLOs students will meet upon the completion of this course:

Students will be able to:

a. Understand unconventional everyday application of mathematics, such as voting and apportionment. Appreciate how mathematics can help in analyzing such problems systematically  

(Meets UCC Program SLOs 3, 4 and 5)
b. Develop and enhance multi-step problem solving strategies in Graphs and Networks that involve creation of a model, the mathematical solution process and the interpretation of results.


(Meets UCC Program SLO 5)
c. Analyze different financial situations and choose from a number of mathematical finance formulas to calculate and interpret investment quantities
(Meets UCC Program SLOs 2 and 8)
d. Apply critical thinking skills by using sets, basic probability theory and statistics to reformulate and solve real life problems.

(Meets UCC Program SLOs 3 and 5)


	
	

	6.
	Topical Outline of the Course Content:

	
	

	
	I.
	Voting Methods and Apportionment

· Preference Tables and the Plurality Method 

· The Borda Count Method and the Plurality-with-Elimination Method 
· The Pairwise Comparison Method and Approval Voting 

· Apportionment 
· Apportionment Flaws
	2 weeks

	
	
	
	

	
	II.
	Graphs and Networks

· Basic Concepts of Graph Theory 

· Euler’s Theorem 
· Hamilton Paths and Circuits 
· Trees

· Travelling Salesman Problem
	3 weeks

	
	
	
	

	
	III.
	Consumer Mathematics
· Percents 

· Simple Interest 

· Compound Interest 

· Installment Buying 

· Home Ownership 

· Stocks and Bonds
	3  weeks

	
	
	
	

	
	IV.
	Probability and Counting Techniques

· The Fundamental Counting Rule and Permutations 

· Combinations 

· Basic Concepts of Probability 

· Tree Diagrams, Tables, and Sample Spaces 

· Probability Using Permutations and Combinations 

· Odds and Expectation 

· The Addition Rules for Probability 

· The Multiplication Rules and Conditional Probability 
	3 weeks

	
	
	
	

	
	V.
	Statistics

· The Nature of Statistics and Organizing Data 

· Picturing Data 

· Measures of Average 

· Measures of Variation 

· Measures of Position 

· The Normal Distribution 

· Applications of the Normal Distribution 

	3 weeks

	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:

This course is taught as a combination of lectures and classwork.  Homework assignments are used to strengthen skills and understanding.  Strong emphasis is given to applications, developing mathematical models and interpretations of results.

	
	

	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)

1. This course has five in-class tests and a final project report. Frequent quizzes may be given to follow-up student understanding and provide assistance. The weights and dates of these testing instruments will be announced at the beginning of the semester. 

2. Regular homework assignments will be given using publisher provided assessment software. 
The UCC Area SLOs which be assessed as follows:

3e1. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final report. This SLO will be assessed primarily through homework and test questions designed to gauge a student’s ability to create, employ and interpret various models.
3e2. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final report. This SLO will be assessed primarily through homework and test questions which gauge the student’s ability to perform standard algebraic computations necessary for effective problem-solving. The problems will also measure the student’s ability to use appropriate formulas, including proper identification of the relevant quantities involved
3e3. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final report. This SLO will be assessed primarily through homework and test questions designed to measure the student’s proficiency in employing each approach and in relating the approaches.
3e4. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final report. This SLO will be assessed primarily through final project report as well homework and test questions designed to gauge the student’s proficiency in the problem solving procedure: assembling the relevant information, translating into mathematics, employing a model or formula and interpreting results.

	
	

	9.
	Suggested Reading, Texts and Objects of Study: Custom published with material from
Sobecki, Bluman and Schirk-Matthews, Math in our World, McGraw Hill.

	
	

	10.
	Bibliography of Supportive Texts and Other Materials:
1. Smith, Karl J., The Nature of Mathematics, Cengage Publishing Co.

2. Johnson, David B. and Mowry, Thomas A., Mathematics: A Practical Odyssey, Brooks/Cole Publishing Co.

	
	

	11.
	Preparer’s Name and Date:

S. Maheshwari, Fall 2010

	
	

	12.
	Original Department Approval Date:

Fall 2010

	
	

	13.
	Reviser’s Name and Date:

	
	S. Maheshwari, Spring 2012

	
	

	14.
	Departmental Revision Approval Date: 

	
	Spring 2012


This is an approved


UCC – 3E course.
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