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Prefacetc \l1 "Preface
The Need for This Booktc \l2 "The Need for This Book
New demands are being placed on today’s educators from employers and accreditation associations. Terms such as assessment, critical thinking, problem solving, and teamwork (to name a few) are now commonly used and discussed in many circles.

An increasingly competitive global economy calls for our schools to produce graduates capable of dealing with the challenge of today’s workplace. This includes workers who can think critically, learn quickly, solve problems, communicate, work in teams, and assess. The demand for more accountability on the part of education has led accreditation associations to require new measures for performance and assessment.

This book is intended for those faculty and institutions who are responding to these demands through improving teaching and redesigning curricula and core requirements. As more and more faculty implement “process education” techniques into their courses and institutions create courses centering on skill development, there is a growing need for the appropriate materials.

What’s New in This Edition
1. A new chapter on Logic has been added.

2. A new chapter on Programming has been added, using contexts ranging from Excel macros to the C language.

3. Several new problems have been added to the last chapter.

4. All software examples now use standard spreadsheet software, such as Microsoft® Excel(.

5. The chapter on Graphical Analysis has been moved ahead of the chapter on Data Management Using Spreadsheets.

6. Several activities have been rewritten, and errors corrected.

7. New activities on estimating and on validating results have been added.

8. The Communication Methodology in Chapter 2 has been shortened and simplified.

Overview of Foundations of Problem Solvingtc \l2 "Overview of Foundations of Problem Solving
Foundations of Problem Solving is very similar in spirit to the highly regarded Foundations of Learning, in the same series. Both texts seek to help students develop the learning skills that will enable them to function effectively in our modern, rapidly changing world. While both texts use the techniques of Process Education, Foundations of Problem Solving places much more emphasis on quantitative methods and the computer as a tool for solving problems. Foundations of Problem Solving is an activity-based book: the authors firmly believe that students learn problem solving better by doing it than by simply reading about it or listening to lectures. Nevertheless, critical reading, listening, and writing are considered essential skills for a good problem solver.

Foundations of Problem Solving grew out of numerous requests for a text that is more content-oriented than Foundations of Learning, while retaining much of the innovative and successful process orientation of Foundations of Learning and other Pacific Crest texts.

At Suffolk University, we have used Pacific Crest’s Learning Through Problem Solving for a number of years. In preparing Foundations of Problem Solving, we have tried to maintain and enhance the rich content of Learning Through Problem Solving while fitting it to the more accessible pedagogical style of Foundations of Learning. We have also included a number of topics that did not appear in Learning Through Problem Solving.

The first two chapters introduce the philosophy of Process Education and principal methodologies of the book. The next three chapters present the essential foundation skills in three areas that are necessary for effective problem solving: learning to use tools, using computers and software, and doing basic mathematics. We feel that every course using Foundations of Problem Solving should cover these five chapters, unless the students are known to have unusually high mathematical or communication skills when entering the course.

Later chapters cover a variety of problem-solving tools and topics ranging from tables and graphing to logic and probability, with application in business, finance, statistics, and everyday life. We encourage students to develop their own specialized algorithms and methodologies and to express them clearly using flow charts, pseudo-code, or outlines. Throughout the course, students work in teams, use guided discovery, learn critical thinking, and frequently self-assess in the form of written journals and reports. The final chapter, Research Problems, is a rich compendium of thought-provoking and challenging problems from a wide variety of contexts. While a few are short, individual exercises, the majority are larger-scale or open-ended problems, suitable for term projects and in-class team presentations.

A key feature of the text is the presence of five major themes of problem solving that permeate every chapter. These are:

(1) Problem Solving

We refer to problem solving in a very broad and general sense.

(2) Assessment

In particular, assessment of growth in problem solving performance and specific supporting problem solving skills.

(3) Mathematical Thinking

 Thinking in terms of mathematical structures, measures, reasoning, language, and modeling.

(4) Communication

Writing with technical precision, reading with perception, and clear presentation of results with supporting arguments.

(5) Teamwork

In particular, team-based problem solving. 

Every chapter contains activities stressing all or most of the five themes. These are highlighted in the table on the next page and at the start of each activity.

This scheme permits considerable flexibility in the design of courses to suit students’ needs. For a class of especially mathematically mature students, one might downplay or touch lightly (as review reading) the activities relating to mathematical thinking and modeling, while in a school with a strong mandate for “writing across the curriculum”, the writing, reading, and presentation activities could be given special emphasis. It is also possible (with a careful eye on the Prerequisites for each chapter and activity) to follow one or two themes through several chapters, and then come back to pick up others. 

We strongly recommend accompanying this text with Pacific Crest’s Learning Assessment Journal and A Fresh Look at Math and Graphing, both of which greatly enhance the effectiveness of the activities in this text at our college.

Table of Major Themes for Each Activity:
	Theme (
Chapter (
	Problem Solving
	Assessment
	Mathematical Thinking
	Communication
	Teamwork

	1: Profiles
	1.2
	1.1, 1.3
	1.4
	1.5
	1.6

	2: Theme Area Methodologies
	2.1
	2.3
	2.2
	2.4
	2.5

	3: Tools
	3.1
	3.2
	3.3
	3.4
	3.5

	4: Computer Tools
	4.5
	4.6
	4.4
	4.1

4.2
	4.3



	5: Mathematics Fundamentals
	5.7


	5.4, 5.5
	5.1, 5.3, 5.6
	5.2
	5.8

	6: Graphical Analysis
	6.6
	6.2
	6.1, 6.5
	6.3
	6.4

	7: Data  Management Using Spreadsheets
	7.5
	7.3
	7.4
	7.1
	7.2

	8: Logic
	8.4
	8.1
	8.2
	8.3
	8.5

	9: Probability
	9.5, 9.7
	9.1
	9.2, 9.3
	9.6
	9.4

	10: Statistics
	10.5
	10.3
	10.1
	10.2
	10.4

	11: Mathematics of Finance
	11.6, 11.7
	11.4
	11.1, 11.2
	11.5
	11.3

	12: Programming
	12.7
	12.3
	12.2, 12.4, 12.5, 12.6
	12.8
	12.1

	13: Research

Problems
	All problems
	Most problems
	Most problems
	Most problems
	Most problems


Who Can Benefit?tc \l2 "Who Can Benefit?
This course is designed to benefit all students by developing and improving their skills in the following areas: learning to learn, problem solving, assessment, teamwork, communication, mathematical thinking, using computers, and thinking about one’s education.

The prerequisites for this course include a willingness to exercise and expand your mental processes, a desire to learn, and a reasonable background in high school mathematics. Familiarity with computers can help, but none is assumed. This course was designed to serve as a starting point for skill development, providing a foundation to build from. The most ideal settings for the use of this book are courses where “process” skills are emphasized and desired, such as:

1.
Freshman Foundations Course.

2.
Freshman Quantitative Reasoning Course.

3.
Computer and Reasoning Skills Course.

4.
Learning, Thinking, and Problem Solving Course.

5. Liberal Arts Math Course.

Expected Student Outcomestc \l2 "Expected Student Outcomes
Key Outcomes from this course:
A student successfully completing this course should be able to:
1.
Read instructions, process problems, construct and modify work products, document with quality, and present final efforts for official publication and review.

2.
Read, process, construct, modify, transform, document, and present models representing relationships between variables in a system.

3.
Read, process, construct, modify, transform, document, and present tables and graphical representations of data.

4.
Learn how to learn new mathematical or technological concepts, tools, and processes so that they can acquire their own learning of material not covered in this course.

5.
Act as a mentor or consultant to others in a variety of problem solving situations.

Students engaged in process education can expect to benefit in the following ways:
1.
To increase the chances for success in college by building a positive relationship with other students, faculty, staff, and the college community through a challenging, intense, and rewarding experience early in the college career.

2.
To create more student ownership for individual learning through a course design that puts students at the center of the learning process with faculty as facilitators.

3.
To improve their critical thinking skills through a course design that incorporates a discovery learning approach with critical thinking questions in addition to strong course emphasis on self-assessment.

4.
To develop and improve “process” skills through study, application, and self-assessment of problem solving techniques.

5. Students will build foundations for future growth through the use of methodologies in the following skill areas:

a.
Assessment. The ability to set up guidelines and criteria to assess products, performances, and situations involving other people and especially oneself.

b.
Writing. The ability to express oneself and one’s thoughts through answers to critical thinking questions, reports, learning journals, and portfolio entries.

c.
Critical Reading. The ability to interpret or acquire desired knowledge enhancing one’s ability to learn on one’s own.

d.
Communication. The ability to provide information to others through various forms and media including team and class interactions, reports, presentations, portfolios, and computer work.

e.
Teamwork. The ability to develop interpersonal skills as part of a group of people actively cooperating in an organized way to achieve a goal.

f.
Problem Solving. The ability to resolve difficulties and find solutions to problems.

6.
To improve one’s mathematical reasoning skills and the ability to make effective use of current and new technologies as tools for the solution of problems.

We look forward to hearing about the experiences of teachers and students who use this book. You can write to us at:

Pacific Crest Software

875 NW Grant Avenue

Corvallis, Oregon 97330

or via email at:

eric@cas.suffolk.edu

 or at:


dan@pcrest.com
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