





Perspectives on Natural Systems Logical Systems

CS-105 Computing

Catalog Description (including prerequisites)
The impact of computers on society, history of computers, the use and assessment
of microcomputer software, modern computer programming methodology. (3)

Course Content

This course serves as an introduction to computing technology and to societal
issues involving computers in the context of the University Studies program. No
previous knowledge about computers is assumed. This course is appropriate for students
who plan to take only one computer class. It is also appropriate for most students who
plan to major in Computer Science or to minor in Computer Science or in Information
Systems. This course does not carry credit toward the major or minor requirements.

Nature of Course

Lecture hours in this course are divided about evenly among three major parts.
The first part is about computers and their past, present and future roles in our lives.
The second part includes a survival guide to productivity tools, mainly a word processor
and spreadsheet. Most students will need such tools in many other courses. The third
major part is computer programming. The goal of this part of the course is not to
produce computer programmers, but rather for the students to develop a deep
appreciation of computer programming as a complex human activity. In order to achieve
this students must read and write programs. These parts of the course are interleaved.

Student Expectations
The class meets three hours per week. Some class time will be spent in the lab.
Outside reading and class papers are required. Students will do some work in
groups and will be required to complete lab assignments on their own time.
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EC-250 Logical Decision-Making

Catalog Description (including prerequisites)
Introduction to decision making in an uncertain world. Covers probability,
benefit cost analysis, risk, uncertainty, maximization and minimization of objectives. (3)

Course Content

The course will emphasize techniques and methods which are necessary to make
rational decisions. Students will learn to approach decisions in systematic fashion and
to apply well-established principles of decision-making as are found in a variety of
disciplines.

Nature of Course

The course will require students to do two out-of-class projects. The projects
will require library research and a well-written and organized report. The major portion
of the writing for the course will be done in these two reports.

It is anticipated that homework assignments will be given at least once a week.
These assignments will consist primarily of decision-making problems requiring
applications of principles presented in the course. About 8-10% of the student’s grade
will be determined by performance on the homework assignments.

The reading content of the course will not be extensive, but it will be intensive.
Students can anticipate that it may be necessary to read assigned material several times
for complete comprehension. Reflection and application of reading material will be
integral parts of the course.

Student Expectations

Students can expect 3 hourly exams during the semester as well as a
comprehensive final exam. The exams will be a mixture of problems, objective questions
and essay questions. About 3/4 of the student’s grade will be determined by performance
on the exams. In addition, a small part of the student’s grade will depend upon class
participation in discussions.
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MA-118 Mathematics |

Catalog Description (including prerequisites)

Introduction to problem solving and reasoning, whole numbers and their
operations, number theory, numeration systems, computer usage, historical significance
and applications to the elementary school mathematics curriculum. Prerequisites: Either
2 units of high school algebra or MA-095, and 1 unit of high school geometry. EL-120
is a prerequisite or corequisite. Any required developmental mathematics courses must
be completed before taking this course. (3)

Course Content
Problem Solving
Pre-number Concepts
‘Whole Numbers and Their Operations
Number Theory
Geometry
Measurement

Nature of Course

The primary purpose of Mathematics I is to develop in a logical, patterned
approach, the elements, properties and operations of the number systems taught in
elementary school. The essentials of problem solving and the logic of mathematics are
introduced, then a generic development of number concept is made. Relations,
operations and fundamental properties of several number systems are examined. These
number systems are: cardinal numbers, counting numbers, whole numbers and integral
numbers. Attention is paid to applications of these systems as practiced today in the
elementary school curriculum including the use of relevant computer software. In
addition, some historical applications and geometrical concepts are also explored. Since
the students have a prerequisite of EL-120, many instances of the concepts are cited as
an elementary school teacher would see them.

Mathematics I is taught in a lecture-discussion setting with many applications and
problems being the focus of the discussion. The problems in the textbook will be the
main source of assignments the students will be expected to complete outside of class.
However, several assignments including library research, laboratory "hands on" projects
or individual writing will be made. These assignments should promote a better
understanding of the elementary school curriculum as a goal.

Student Expectations

Students will be expected to contribute to class discussions, to work problems in
and out of class, to take all quizzes and tests and to do the outside assignments. The
scheduled tests will constitute approximately 60%-75% of the students’ grade in the
course. The remaining percentage of the students’ grade will include writing assignments
and classroom activities.
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MA-134  College Algebra

Catalog Description (including prerequisites)

Functions and graphs, polynomial and rational functions, exponential and
logarithmic functions, systems of equations and inequalities, binomial theorem.
Prerequisites: 2 units of high school algebra or MA-095. Any required developmental
mathematics courses must be completed before taking this course. (3)

Course Content
Functions and Graphs
Polynomial Functions
Systems of Equations and Inequalities
Matrices and Determinants
Sequences, Series, and Probability
Rational Functions and Their Graphs
Exponential and Logarithmic Functions

Nature of Course

The primary purposes of College Algebra are to develop problem-solving
capabilities that follow logical patterns and to provide the essential algebraic background
for work in other fields or courses. The main mathematical topics in this course are
functions and graphs, polynomial and rational functions, exponential and logarithmic
functions, systems of equations and inequalities, matrices and determinants, sequences,
series, and the binomial theorem. Applications to life and culture, as well as the
historical development of these topics, will receive emphasis where appropriate.

College Algebra is taught in a lecture type setting. However, there is much
interaction between students and the teacher through examples and problems, worked and
presented in class. The teacher will present situations to the students that will require
reasoning intended to produce better problem-solving skills. Problem sets in the textbook
will constitute the main source of assignments to be completed outside of class, but the
students may be asked to complete reading assignments from sources other than the
textbook, write on topics of a mathematical nature related to the history of the solution
of a particular problem, or use computer based programs to develop solutions to
problems.

Student Expectations

Students will be expected to participate in class discussions, to work problems
both in and out of class, and to take all quizzes and scheduled tests. Normally 1-2 hours
of work is needed to complete each class assignment. Performance on scheduled tests
will constitute the major part of the students’ grade.
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PL-120 Symbolic Logic |

Catalog Description (including prerequisites)
A formal study of argument and inference, emphasizing the application of
symbolic techniques to ordinary language. (3)

Course Content

Logic is the science of argument and inference. Logic allows one to distinguish
good inferences (those that reasonable people ought to accept) from bad inferences (those
that reasonable people ought to reject). This course focuses on one important subset of
inferences, deductive inferences. The course introduces the concept of deductive validity
and then develops techniques for determining whether a particular argument is valid. A
good deal of time is spent developing a formal machinery for argument analysis.
Techniques for translating ordinary language arguments into the formal machinery are
developed at length.

Some of the topics to be covered include:
1. Language, Logic and Argument

a. Recognizing arguments
b. Analyzing arguments
2. Deductive Validity
a. Propositional logic
b. Syllogistic logic
c. Predicate (relational) logic
3. Inductive Reasoning
a. Probabilistic reasoning
b. Analogical reasoning
4. Deontic Reasoning
a. History of moral reasoning
b. Moral reasoning formalized
c. Legal reasoning

Nature of Course

This course is geared toward the development of formal techniques and methods
for the application of those techniques to ordinary language. Heavy emphasis is placed
on skill development and on understanding central logical concepts. Accordingly, class
sessions are a mix of lecture-discussions and Socratic examination of students. Exercises
are frequently completed in class, with students being called upon both for answers and
for explanations of their answers. Students should be prepared to devote 5 (five) hours
per week of study time to this course.

Student Expectations

1. Regular class attendance (be prepared to be called on in class).

2. Maintain a Logic notebook.

3. Complete routine homework assignments (25% of class grade).

4 Three hourly examinations (objective, problem-solving, short essay).

(50% of class grade to be determined on basis of exam performance).
5. Comprehensive final examination (25% of class grade).
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CH-180 Chemistry in Our World

Catalog Description (including prerequisites) ,

The principles governing the systematic behavior of matter, with applications to
life and living. One may not receive credit for both CH-180 and CH-181. Two lectures
and three hours of laboratory. Prerequisite: MA-090 or equivalent; completion of high
school chemistry is recommended. (3)

Course Content

“Chemistry in Our World" begins with a look at the way that the Scientific
Method is used to increase our understanding of the physical world. We then investigate
how physical and chemical properties are used to classify and identify substances.

After we see how substances are similar and different, we begin to examine some
of the ways by which chemists have explained these similarities and differences. We
begin at the level of the atom, move on to the molecular level, and finally relate the
molecular level to the level of our everyday experience.

On the atomic level, we investigate how we came to recognize atoms as "building
blocks" from which substances are made. We see how protons, neutrons, and electrons
determine the properties of an atom, and we briefly survey radioactivity and nuclear
processes.

On the molecular level, we see how atoms form ionic and covalent bonds, and
we relate chemical bonding to the structure and properties of molecules. The octet rule
lets us predict what kinds of compounds may be formed from the various elements. We
then turn our attention to chemical reactions and ways to use the Law of Conservation
of Matter to understand how chemical reactions occur.

Finally, we use our understanding of atoms and molecules to explain the structure
and behavior of larger samples of matter - solids, liquids, and gases of a size large
enough to weigh and observe.

Nature of Course

"Chemistry in Our World" is a course that emphasizes problem solving skills.
Consequently, the teaching format stresses discussion of problem-solving strategies. We
keep lecturing at 2 minimum, and we seldom require students to memorize chemical
facts. The laboratory emphasizes critical thinking, problem solving, computer assisted
instruction, and laboratory skills.

Student Expectations

Students are expected to attend class and laboratory, and to read approximately
150 pages of assigned readings in the textbook. There will be four exams and a final;
exams make use of problem-solving and descriptive skills, with little emphasis on simple
recall.
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CH-181 Basic Principles of Chemistry

Catalog Description (including prerequisites)

A one semester survey of the fundamental principles and systematic behavior of
matter. Four lecture plus two lab hours. One may not receive credit for both CH-181
and CH-185. Pre or corequisite: MA-090 or equivalent. (5)

Course Content

Basic Principles of Chemistry begins with an overview of the history of the
Scientific Method as a way to increase our understanding of the physical world, with
special attention paid to the role that numbers and measurements play in the practice of
the Scientific Method. We then take time to develop a "tool box" of problem-solving
strategies and aids that are used in applications of the Scientific Method.

After we have developed our "tool box," we investigate how scientists in many
parts of the world applied the Scientific Method in ways which led to our current
understanding of the atom and the molecule as basic organizations of matter. We then
learn how our understanding of atoms and molecules can be applied to social and
technological problems, such as acid rain, production of chemicals used in
manufacturing, testing of products for purity, alternate energy sources, etc.

Nature of Course

Just as a mechanic depends on the tools in a tool box to repair a car, we make
use of a critical thinking "tool box" to solve problems in CH-181. We spend much of
our time discussing appropriate use of each tool; lecture is used only when necessary
content is introduced. Since our emphasis in on problem-solving ability, little time is
spent memorizing facts that can be found in the text or a reference book. The laboratory
emphasizes problem solving and laboratory skills and techniques required to obtain and
interpret data and observations.

Student Expectations

Although we make much use of numbers and measurements as we formulate
solutions applicable to the problems mentioned above, the degree of mathematical
sophistication is quite limited: The weekly recitation period provides the student with an
ongoing opportunity to develop and perfect, with the assistance of the instructor, the math
skills required to thrive in CH-181. The student is expected to attend class, recitation,
and laboratory, and to read approximately 150 pages in the textbook. There will be four
exams and a final; exams make use of the "tool box" developed in the course, with little
emphasis on simple recall.
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CH-185 General Chemistry |

Catalog Description (including prerequisites)

A study of atomic structure, chemical bonding, properties of matter and chemical
reactions. Initial course in general chemistry sequence. Four lecture plus two lab hours.
Prerequisite: MA-095 or equivalent. (5)

Course Content

This course is the first course in a two semester general chemistry sequence.
Students meet three hours per week in lecture, one hour per week in recitation and two
hours per week in laboratory for five hours credit. Intermediate Algebra (MA-095) is
a prerequisite for the course.

General Chemistry I looks at the way in which measurement of physical and
chemical properties of samples of matter helps us to classify matter as elements and
compounds, and then to determine whether these elements and compounds are made up
of atoms, molecules or ions. The early theories of the structure of the atom are discussed
and used to illustrate the Scientific Method. Chemical reactions are studied and students
learn how to determine the amount of products formed and the heats of reaction. The
properties of gases are investigated extensively. The periodic properties of elements are
related to the electronic structure of atoms. Students learn to predict whether compounds
exhibit ionic or covalent bonding and then to predict the molecular geometries of
covalently bonded compounds. The properties of liquids, solids and solutions are
discussed. Students are taught the factors which can affect how fast chemical reactions
occur, and learn to predict the step by step mechanisms by which the reactions occur.
The basic concepts and principles of chemical equilibrium are dealt with. Students learn
to solve problems involving equilibrium constants.

Nature of Course

General Chemistry I emphasizes the learning of concepts and principles and the
solving of problems rather than the memorizing of definitions. Weekly homework
assignments are made in order to help students internalize the subject matter. Laboratory
experiments are carried out each week and these illustrate the concepts and principles of
chemistry and develop problem solving and laboratory skills.

Student Expectations

There are five exams given, each worth 100 points and a 200 point final exam.
The laboratory experiments account for 200 points on the grade and homework is worth
100 points.
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