College Algebra Guidelines

These guidelines represent the recommendations of the MAA/CUPM subcommittee, Curriculum Renewal Across the
First Two Years, concerning the nature of the college algebra course that can serve as a terminal course as well as
a pre-requisite to courses such as pre-calculus, statistics, business calculus, finite mathematics, and mathematics for
elementary education majors. They were endorsed on January 31, 2007 by CUPM, the Committee on the Under-
graduate Program in Mathematics.

Fundamental Experience

College Algebra provides students a college level academic experience that emphasizes the use of algebra and func-
tions in problem solving and modeling, provides a foundation in quantitative literacy, supplies the algebra and other
mathematics needed in partner disciplines, and helps meet quantitative needs in, and outside of, academia. Students
address problems presented as real world situations by creating and interpreting mathematical models. Solutions to
the problems are formulated, validated, and analyzed using mental, paper and pencil, algebraic, and technology-based
techniques as appropriate.

Course Goals

¢ Involve students in a meaningful and positive, intellectually engaging, mathematical experience;

e Provide students with opportunities to analyze, synthesize, and work collaboratively on explorations and
reports;

e Develop students’ logical reasoning skills needed by informed and productive citizens;
o Strengthen students’ algebraic and quantitative abilities useful in the study of other disciplines;

e Develop students’ mastery of those algebraic techniques necessary for problem-solving and mathematical
modeling;

e Improve students’ ability to communicate mathematical ideas clearly in oral and written form;
e Develop students’ competence and confidence in their problem-solving ability;
e Develop students’ ability to use technology for understanding and doing mathematics;

e Enable and encourage students to take additional coursework in the mathematical sciences.

Competencies

[. Problem Solving

Goals for students include

e solving problems presented in the context of real world situations with emphasis on model creation and
interpretation;

e developing a personal framework of problem solving techniques (e.g., read the problem at least twice; define
variables; sketch and label a diagram; list what is given; restate the question asked; identify variables and
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parameters; use analytical, numerical and graphical solution methods as appropriate; determine plausibility of
and interpret solutions);

creating, interpreting, and revising models and solutions of problems.

2. Functions and Equations

Goals for the students include

understanding the concepts of function and rate of change;

effectively using multiple perspectives (symbolic, numeric, graphic, and verbal) to explore elementary
functions;

investigating linear, exponential, power, polynomial, logarithmic, and periodic functions, as appropriate;

recognizing and using standard transformations such as translations and dilations with graphs of elementary
functions;

using systems of equations to model real world situations;
solving systems of equations using a variety of methods;

mastering algebraic techniques and manipulations necessary for problem-solving and modeling in this course.

3. Data Analysis

Goals for the students include

collecting (in scientific discovery or activities, or from the Internet, textbooks, or periodicals), displaying,
summarizing, and interpreting data in various forms;

applying algebraic transformations to linearize data for analysis;
fitting an appropriate curve to a scatter plot and use the resulting function for prediction and analysis;

determining the appropriateness of a model via scientific reasoning.

Emphasis in Pedagogy

Goals for the instructor include

facilitating the development of students’ competence and confidence in their problem-solving abilities;
utilizing and developing algebraic techniques as needed in the context of solving problems;

emphasizing the development of conceptual understanding of the mathematics by the students

facilitating the improvement of students’ written and oral mathematical communication skills;

providing a classroom atmosphere that is conducive to exploratory learning, risk-taking, and perseverance;
providing student-centered, activity-based instruction, including small group activities and projects;

using technology (computer, calculator, spreadsheet, computer algebra system) appropriately as a tool in
problem-solving and exploration;

conducting ongoing assessment activities designed to determine when mid-course adjustments are warranted.

Assessment

Assessment tools will measure students’ attainment of course competencies, including:
o solving problems and interpreting results using algebraic tools;

o building and interpreting models and predicting results;

o communicating processes and solutions orally and in writing;
o making quantitative and algebraic arguments;

o

reading and interpreting data presented in various forms.
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e Assessment tools will include

o

o

o

individual quizzes;

individual examinations;

additional activities or assignments, such as

= individual or group homework, projects, and activities;
= individual or group oral presentations;

= portfolios that demonstrate student growth;

= group quizzes and exams.

e The course will be assessed by analyzing its effectiveness in:

o

@)
@)
@)

facilitating student achievement of the course competencies;

positively affecting student attitudes about mathematics;

preparing students for subsequent courses in mathematics and mathematics-dependent disciplines
preparing students for subsequent endeavors in and outside academia.

>

47



	cover

	copyright page

	title page

	Contents
	Preface
	CURRICULUM FOUNDATIONS II
	Agriculture
	Summary
	Narrative
	Introduction and Background
	Understanding and Content
	Technology
	Instructional Techniques

	Appendix: List of mathematics topics considered important for agriculture students
	Resources
	Workshop Participants

	The Arts
	Summary
	Narrative
	Introduction and Background
	Understanding and Content
	Mathematics Courses Required of Art Majors

	Technology
	Instructional Techniques
	Instructional Interconnections
	Content-Based Interconnections
	Process-Based Interconnections
	Mathematics and Dance


	Resources
	Workshop Participants

	Economics
	Summary
	Narrative
	Introduction and Background
	Mathematics in the Economics Curriculum
	Understanding and Content
	Technology
	Instructional Techniques

	Workshop Participants
	Appendix A
	For Introductory Courses
	For Higher Level Economics Courses
	Statistics

	Appendix B
	For Introductory Courses

	Meteorology
	Summary
	Narrative
	Introduction and Background
	Understanding and Content
	Mathematics Requirements
	Relative Importance of Conceptual and Computational Skills
	Importance of Calculus Topics

	Student Populations
	First- and Second-Year Students
	Students considering Graduate School
	Students from Under-represented Groups

	Technology and Instruction
	Conclusion

	Workshop Participants

	Social Science
	Summary
	Narrative
	Introduction and Background
	Understanding and Content
	Technology
	Instructional Techniques
	Resources

	Workshop Participants
	Appendix A
	Necessary Skills
	Desirable Skills
	Optimal Skills

	Appendix B

	Responding to the Recommendations of theCurriculum Foundations Project

	COLLEGE ALGEBRA
	College Algebra Guidelines
	Fundamental Experience
	Course Goals
	Competencies
	1. Problem Solving
	2. Functions and Equations
	3. Data Analysis

	Emphasis in Pedagogy
	Assessment

	A Tale of a Change Initiative by Barbara Edwards, Oregon State University
	The Data: Students’ Grades in College Algebra
	Factors Influencing the Project Outcomes
	External factors
	Personal Factors

	Discussion and Implications
	References

	Transforming College Algebra at Florida Southern College by Daniel Jelsovsky et al.
	Florida Southern College
	The Renewal of College Algebra
	Impact of the Pilot Study on Course Offerings
	Impact of the Study on the Culture of the Department
	Impact of the Study on Individual Faculty Members
	Dan Jelsovsky
	Kenneth D. Henderson, Jr.
	Susan Serrano

	Conclusion

	CRAFTY Project at Harrisburg Area Community College by Dan Fahringer and Chris Yarrish

	Background
	College Algebra at HACC
	Initial Results
	Improvements and Changes Made
	Recent Results
	Conclusion
	APPENDIX

	Modeling-Oriented College Algebraat Mesa State College by Cathy Bonan-Hamada and Tracii Friedman

	Introduction
	About Mesa State College
	Goals and Objectives
	Required Algebra Topics at Mesa State College
	Prerequisites for College Algebra at Mesa State College

	Challenges in Creating the Modeling-Oriented Algebra Course
	Overview of Mesa State College’s Participation in the Project
	Comparison of Course Structure and Set-up
	Teaching the Modeling-Algebra Course
	Comparison of Pilot and Control Sections: Retention and Final Course Grades
	Data from Subsequent Courses
	Dissemination of our Results
	Where do we go from here?


	South Dakota State University’s Participation in theMAA Renewed College Algebra Project by Donna Flint et al.

	Why we chose to enter the study
	What we did
	How the study went and why we chose to stop teaching the new course
	What we did with the course

	Southeastern Louisiana University’s Participation inthe Renewal of College Algebra Project by Randall Wills

	Introduction
	Description of the Project
	A Comparison of the Performance during the Project of the Control and Pilot Sections
	A Comparison of Post Project Performance of Students in Control Sections and Pilot Sections
	What We Learned From Participating in the Project
	College Algebra at Southeastern Louisiana Post Project

	A Modeling Approach to Teaching College Algebra: What we Learned at UND by Michele Iiams and Richard Millspaugh 
	Introduction
	Data
	Basic algebraic skills
	Algebraic applications and interpretation
	Student and instructor impressions
	Conclusions

	Modeling Based College Algebra a tVirginia Commonwealth University by Aimee Ellington and Bill Haver

	Introduction
	Modeling-Based College Algebra
	Offering Modeling-based College Algebra on a Pilot Basis
	Assessment of Pilot Offerings
	Offering Modeling-based College Algebra to 1144 Students in Fall 2008
	Results of the Current Assessment — Spring 2008–Spring 2009
	Questions from Student Evaluations
	Course Grades
	Grades in Subsequent Courses

	Conclusions
	References

	Addressing the College Algebra Problem at Oregon State University by Barbara Edwards et al.

	Introduction
	Addressing the College Algebra Problem
	Grade Data Analysis
	Student Attitudes
	make more progress we are slowly finding ways to ease students into our pedagogical style.The Future of College Algebra at Oregon State
	Conclusion
	References

	Studio College Algebra at Kansas State University by Andrew Bennett et al.

	Background and Introduction
	Inspirations
	Course Structure and Development
	Student Activities and Assignments
	Linear Models
	Transformations of Graphs
	Polynomial Models
	Complex Graphs Studio

	Student Reactions
	Results
	Future Plans
	Bibliography

	Refocus College Algebra HBCU Retreat and Follow-On Program by Don Small and Kathleen Snook

	Retreat Phase
	Follow-On Phase
	Preliminary Results After Three Years
	Challenges and Responses
	Lessons Learned

	Recommendations for Departments that are Considering Revitalizing College Algebra by Barbara Edwards et al.
	Developing Habits of Mind Rather Than Habits of Memorization
	Natural Allies
	Advice For Getting Started
	Most Important Advice When Implementing on Large Scale
	References





