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COURSE NUMBEFR: MNew - &2 131 2

COURSE TITLE: Foundations of Mathematics

CREDITS: 3 Semester Hours

PREREQUISITES: None

"CATALOG DESCRIPTION:

Introduces logic and mathematical way of analyzing problems;
develops an appreciation for nature, breadth, and power of
mathematics and its role in a technolocical society and
introduces useful mathematics or mathematics related to
student interest. Possible topics include: logic, p‘oblem-
solving, number theory, linear programming, probabili ty,
statistics, intuitive calculus, introduction to computers,
mathematics of finance, game theory. Three hours lecture
per week.

#33E OUTLINE:

C

I. The nature of mathematical thought

A. Mathematlcal patterns
B. Sets
C. Functicns

17, Logic
A. Operations on statements

B. Valiéd arguments
C. Methcds of zroof

III. Mathematical systems

A, BAxions, postulates, theorems
B. "Natural numbers, integers, raticnals, reals
C. Mcduler arithmetic
D. Grours
Iv. Probability
A. Definitions
B. Conditional
C. Expectation
V. The ture cf computers

A. History
B. Basic

-~

C. Communiceting with a computer
D. Loops



Y

VII.

RPN R

The nature of number thecry

A.
B.
C.

Prima numbers
Divisibility
Prime factcrizaticn




Date:

To:

From:
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May 14, 198¢
Dr. Rettig, Chairman, Service Committee
Mathematics Faculty

MA 101 Committee (Foundations of Mathematics)
J. Angelo E. Carbone
R. Gibson W. Smith
M. Stilwell
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Purpose, Philosophy, Directions for MA 101

" (Recommendations I

MA 101 Philosophy

1.1

1.3

1.4

The course should afford students a notion of the
‘various natures of mathematics. (e.g., inductive
vs deductive; computational vs theoretical)

The course should afford students some ideas about
practiczal uses of mathematics.

The course should aid in alleviating mathematical
anxiety in students. The professor needs to
recognize the wide range of abilities students
bring to this course. The professor should attempt
to improve student attitudes toward mathematics.

Students should be involved both physically and
mentally in the course. Class sizes and classroon
selection should be such as to facilitate this
involvenment.

The course shall nc:t be remediel 1in nature.

The course shall not be a prerecguisite for any
further mathematics courses.

There shall be nc prereguisites for the course.

Textbook for MA 101

2.1

I1f the professor plans to use a textbook, the
committee recommends either of the following

a. Mathematical Ideas, 4th edition
by Miller § Heeren, from Scott Foresman

b. Mathematics is . . ., 2nd editicn
Dy khauiman, from Prindle, Weber & Schmidt

(These texts are available for examination in the
Math Office.)



—- e mee— —F£0TF the-first-few committee meetings.

—

5.

60

2.2 OQCtaer T teXts may be used or no text
at all if the professor prefers g cevelorp
his own materials. A number of different
paperbacks may be apprcpriate depernding on
the professor's topic selection for the
course. g

Cooperative approach for MA 101

The committes reccmmends cinsiderztion of a2 cocperative
&Zpreach to teaching MA 18I by a team of I cor 3 interaested
professors. Coordination with the department chairperson
becomes essential if the cooperative approach is used.

"Catalog Description for MaA 101

The commi following description for
T

MA 101 Foundations of Mathematics

Introduces the mathematical way of analyzing problems;
develops an appreciation of the nature, beauty, breadth,
and power of mathematics and its role in a technological
society. Possible topics include: logic, problem-
solving, number theory, patterns in mathematics, pro-
bability, statistics, intuitive calculus, intuitive
tepology, game theory. Three hours lecture per week.
Requests from the Computer Science Department

John Cross served as an invited committee participant

The primary
result of the committee discussions were

5.1 The use of the computer to teach mathematical
concepts in MA 101 seems sound and productive.

5.2 The committee reccmmends that programming, especially
basic, .not be.taught-in-MA-101-- - - — - - -

For the future

The committee deliberated for some time on the possibility
of having one credit satellite courses (similar to the
History Department offerings) that cover specific

topics frequently taught as a part of MA 10l1. Examples
might include Intuitive Calculus, Intuitive Topology,
Descriptive Statistics, and cthers. The committee

advises that this topic be considered further, but

makes no recommendation for the Fall 1982 semester.



LIBERAL STUDIES COURSE APPROVAL FORM

About this form: Use this form only if you wish to have a course included for Libera] Studies

credit. The form is intended to assist you in developing your course to meet the universitvs
Criteria for Liberal Studies, and to arrange your proposal in a standard order {or consideration by

the LSC and the UWUCC, II you have questions. contact the Liberal Studies Cffice, 353 Sutton Hall;. .=
telephone. 357-5715.

Do mot use this form for technical, professional. or pre-professional courses or for remedial
courses, none of which is eligible for Liberal Studies. Do mot use this form for sections of the
synthesis course or for writing-intensive sections; different fofms will be avdilable Tof these. ™~

PART [. BASIC INFORMATION

A. For wvhich category(ies) are you proposing the course? Check all
that apply.

LEARNING SKILLS

— First English Composition Course
— Second English Composition Course
—_ Mathematics

ENOWLEDGE AREAS

Humaaities: History

Humanities: Philosophy/Religious Studies
Humaanities: Literature

— Fine Arts ,

—— Natural Sciences: Laboratory Course
—_ Natural Sciences: Non-laboratory Course
Social Sciences

Health and Wellness

Non-Western Cultures

Liberal Studies Elective

B. Are you requesting regular or provisions! 2pproval for this course?

v

Regular ___ Provisional (limitations apply, see instructions)

;. e T .
L L T

C. During the tramsition from General Education to Liberal Studies,
should this course be listed as an approved substitute for a current
General Education course, tht&ﬂloving it to mect any remaining
General Education needs? 7 yes ne

If so, which General Education course(s)? /?//14' /107

LS-1--5/38



Liberal Studies Form -- 2

PART JI. WHICH LIBERAL STUDIES GOALS WILL YOUR COURSE.._ .. ... ___ ...

" MEET? Check all that apply and attach an explanation.

All Liberal Studies courses must contribute to at least one of these goals; most will

meet more than one. Asyou checkthem-off; piease indivate whether you- consider” T
them to be primary or secondary goals of the course. [For example, 2 history course—— - - -~~~
might assume “historical consciousness” and “acquiring a body of knawledge” as its

primary goals, but it mightalso eahance inquiry skills of Literacy of ibrary skills.] =~ = 7
Keep in mind that no single course is expected to shoulder all by itself the

-+ ~responsibility for meeting-these goals;- our-work-is-supported and-enhanced by that——
of our colleagues teaching other courses.

Primary Secendary
A. Intellectual Skilis and Modes-of Thinking: — [P —

1. Inquiry, abstract logical thinking, critical
analysis, synthesis, decision making, and other
aspects of the critical process.

2. Literacy--writing, reading, speaking, listening /
3. Understanding numerical data ‘/

4. Historical consciousness <
5. Scientific inquiry /
6. Values (ethical mode of thinking or application o

of ethical perception)
7. Aesthetic mode of thinking

/
/

B. Acquiring a Body of Knowledge or Under-
standing Essential to an Educated Person

C. Understanding the Physical Nature of
Human Beings

D. Certain Collsteral Skills:
1. Use of the library

A

-2. Use of computing technology




ADDENDUM TO LIBERAL STUDIES PROPOSALS: PART II
The Liberal Studies Goals met by the Course MA 101:
A. Intellectual Skills and Modes of Thinking:

1.  Inquiry, abstract logical thinking, critical analysis,
synthesis, decision making, and other aspects of the
critical process is a primary goal of the course. It
is apparent that the study of Mathematics requires that the
student become involved in all of these categories. Problem
solving requires the student to collect data, to clearly state
the problem to be solved, to determine the best method to use
that will produce a solution, to analyze and to interpret the
outcome, and then to mke a judgment about the validity of the
work.

2. Literacy-writing, reading, speaking, listening, is a secondary
goal of this course. All of these areas can be applied and
improved during a course of study in mathematics. Reading
skills are absolutely necessary for a clear understanding of
the material; the writing of solutions to mathematical prob-
lems requires clarity of mind and organization of thought;
the requirement of discussing mathematics in the classroom
shows the student the importance of clear patterns of thinking
and of the expression of those thoughts orally; and listening
skills are very important in the understanding of mathematics.
These skills can be improved through the writing of tests and of
assigned papers, through the oral response to classroom
questions,. and through the reading of assignments.

3. Understanding numerical data is a primary goal of this course.
This course stresses understanding and appreciation on the part
of the student for the importance and usefulness of mathematics
in our society. Although some topics studied will require the
student to become confident in working with numerical data,
the goals in this course are mainly conceptual rather than
numerical.

4, Historical consciousness is a secondary goal. Students should
have some awareness of the historical significance of the
role of mathematics in the development of western and other
civilizations, and its importanmce in comtemporary
times. Of particular importance*is the development in the
student of an awareness and appreciation of the tremendously
crucial role that mathematics plays in our everchanging
technological society and world arena.

5. Scientific inquiry is a secondary goal. Students should be made
aware of the importance of mathematical logic and its role in
the technical and scientific evolution of mankind. Of interest
is the manner in which man uses the structure of mathematics
to model natural phenomena and hence learns more about his
world.

6. Aesthetic mode of thinking is a secondary goal. Mathematics to
mathematicians is a beautiful art form for communication and
learning. An effort should be made to develop in the
student a sense of this beauty and an appreciation for its



D.

power and utility.

Acquiring a Body of Knowledge or Understanding Essential to an
Educated Person:

. Secondary Goal

Although specific mastery of mathematics is not required of all
students in this course, it is important that students develop
a sense of its importance and utility for society. Moreover, this
course of study should develop in the student a feeling of confidence
toward elementary deductive reasoning, rudimentary problem solving
skills, decision making, and the use and interpretation of the
language of mathematics mathematics.

Certain Collateral Skills:

2. Use of computing technology is a secondary goal. Students need
to be aware of the technology available in computing and in
calculators. Where possible, appropriate information on
computers and calculators can be discussed through demonstra-
tion.



Liberal Studies Form -- 3

PART III. DOES YOUR COURSE MEET THE GENEQATL CRITERIA FOR
LIBERAL STUDIES? Please attach answers 1o these questions.

A. If this is a multiple-section, multiple-iastrucior course, there shouild be a basic e
equivalency (though-not necessarily uniformity) among the sections in-such - it
things as objectives, content, assignments, and evaluation. Note: this should not

——— .. be interpreted to_mean that all arofessars must make the-same assigomentsor ...

teach the same way; departmeats are encouraged to develop their courses to
allow the [lexibility which contributes to imaginative, committed teaching and

capitalizes on the streangths of individual faculty. o

Vhat are the strategies that your department will use to assuore that
basic equivalency exists? [Examples might be the establishment of
departmental guidelines, assignment of repsonsibility to a coordinating
committee, exchange and discussion of individual instructor syllabi, periodic
meetings among instructors, etc.

/ B. Liberal Studies courses must include the perspeciivesand contributionsof-ethpic—- - - = - o oor =ommner
and racial minorities and of women wherever appropriate to the subject matter, - -
If your attached syilabus does not make explicit that the course
meets this criterion, picase append an explanatien of how it will.

C. Liberal Studies courses must require the recding and use by students of at least
. one, but preferably more, substantial works of fiction or noafiction (as
distinguished from textbooks, anthologies, workbooks, or manuals). Your

attached syliabus must make explicit that the course meets this
criterion.

{The only exception is for courses whese primary purpese is the develcpment of higher level
quantitative skills; such courses are encouraged o include such resding, bug are aot
expected 1o do so at the expense of other course objectives. 1f yeow are exercisiag llis
exceptien, please justify here.]

D. If this is an introductory course intended for a general student audiencs, it
should be designed to reflect the reality that it may well be the only formal
college instruction these students will have in that discipli.ne. instead of being
designed as the first course in a major sequence. That is, it should introduce the
discipline to students rather than introduce students into the discipline. If this

is such an introductory course, hev is it differeat frem what is
provided for beginning majors?



ADDENDUM TO LIBERAL STUDIES PROPOSALS: PART III

mathematics by women and by minorities. Particular attention will be given
to the following areas as they relate to this topic:
- The classroom discussion will be sensitive to gender
balancing with respect to language.

2. Quizzes, tests, examinations, and any other written
information distributed to the students will be sensitive
to gender balancing, especially in problem construction,
and to minorities whenever possible,

3. Specific names and contributions made by women and other
members of minority groups will be discussed in the class-
room when the discussion of such is germain to the material
being studied. It should be noted though that mathematics
has been the domain of the male throughout history and only
in recent time has there been numbers of women involved.
Even today, there are too few women in the field of mathe-
matics. :



Liberal Studies Form -- 4

E. The Liberal Studies Criteria iadicate six ways in which all courses should
contribute to studeats’ abilities. To which of the six will your course

contribute? Check all that apply aad attach an explana.tiog.

— L
~ rea.hze tha.t ~although suspended ;udgmenr. is a necesuy of

R :—/

PART IV. DOES YOUR COURSE MEET THE CRITERIA FOR THE

Confront the major ethical issues which pertain to the subject matter; -

ethcal choxces and take Psponsxbmty for them

Define and a.na.lyze problems, fra.me questions, ev:luaza a.vadzble
solutions, and make choices

. Communicate knowledge and exchange ideas by various forms of

expression, in most cases writing and speaking.

. Recognize creativity and engage in creative thinking.

. Continue learning even after the completion of their -formal

education.

. Recogmze relationships between what is being studied and current

issues, thoughts, institutions, and/or events.

CURRICULUM CATEGORY IN WHICH IT IS TO BE LISTED?

Each curriculum category has its own set of specific criteria in addition to those
generally applicable. The LSC provides copies of these criteria arranged in 2
~ convenient, check-list format which you can mark off appropriately and include
with your proposal. The attached syllabus should indicate how your course

meets each criterion you check. If it does not do ss explicitly, please
attach an explanstion. .



PART III (MA 101)

A. There will be a common syllabi of topics that should be covered by
each of the individual instructors teaching this course. Such common
syllabi should include but not be limitad to topics which introduce the
student to deductive reasoning, develop in the student problem solving
skills, and enable the student not only to understand the underlying
principles of formulae but also to have the ability to use and interpret

numericéal data. If time permits, "additional optional topics may be covered " T 7

based on individual instructor preference.

B. Whenever appropriate, information will be introduced into the
classroom discussion which will reflect the contrlbutlons made to
mathematics by women &nd by racial minorities. -~ ~ ~ T '

C. Two readings will be assigned during the course. The student is
required to respond to each assignment in writing. The purpose of the
writing is for each student to formulate and express his/her
interpretation and impression of the reading. Reading lists for this
course are as follows:
Reading #1: Read one of the following:
(1) "™athematics and Creativity" by Alfred Adler.
(2) "The Meaning of Mathemaitcs" by Morris Kline.
(3) "Mathematics as a Creative Art" by P. R. Halmos.
Reading #2: Read two articles or chapters on mathematics
relevant to your major or to some area of interest:
(1) "World of Mathematics" by Newman.
(2) "™athematics in Western Culture" by Kline.
(3) "Africa Counts" by Zaslavsky.
{4) "Mathematics Today" by Steen.
(5) "Women in Mathematics" by Osen.

D. The thrust of MA 101 is not to be remedial in nature but rather to
develop in the student an awareness of and an appreciation for the power
and usefulness of mathematics and its important role in a technological
society. A partial list of topics that would be appropriate for this
course would include logic, the solving of word problems, elementary
number theory, pattern study in mathematics, probability, statistics,
study of elementary functions, mathematics of finance, and intuitive
calculus. These topics would provide the course with a suitable
mathematical strata accessible to students with wide divergences in
matnematical preparation, would enable tne student to develop confidence
in handling numerical problems, would present the student with an
opportunity to develop an appreciation for mathematics, and would allow
the introduction to students of hand held calculators and possibly
computers.

E. i2.- The very nature of mathematical study requires that problems
be clearly analyzed and defined, that solutions be generated
for such protlems, and that an interpretation be assigned to
each possible solution in order that a correct choice may be
made.
#4.- Mathematics is exactly the art of creative thinking. One moves
from the collection of data to the definition of the problem to



the abstract generalization in which a solution or solutions are
constructed to the interpretation of the solution or solutions
to the application of the solution{s). This process requires one
to recognize creativity and to engage in creative thinking.

#5.- One is constantly exposed to information which needs the
principles of mathematics for proper interpretation. Skills
mastered in this course can last one a life time.




ADDENDUM TO THE SYLLABUS FOR THE COURSE MA 101
Course Objectives for the Course MA 101:
I. General Objectives:

A. Students will develop an appreciation for the nature, the
breadth, and the power of mathematics and for its role in
a technological society.

B. Students will develop an understanding for Mathematical
Logic and will use that understanding as a basis for the
improvement of their logical thinking.

C. Students will develop elementary skills in the use of
deductive reasoning.

D. Students will learn to communicate in the language of math-
ematics. This learning will involve reading, writing,

~ listening, and speaking.

E. Students will be exposed to basic problem solving skills
founded on the principles of mathematics and will learn
to apply these skills to situations outside the classroom.

F. Students will become confident in their mathematical
awareness and will will become adept at the application
of basic numerical skills.

G. Students will become aware of the rightful role played in
our society by calculators and computers.

II. Some Specific Course Objectives:

A. Students will be able to understand the important role that
pattern recognition plays in the study of mathematics.

B. Students will study the concept of Sets and their properties.

C. Students will study the concept of the function and the role
that it plays in the relationship between two variables.

D. Students will study the elementary principles of mathematical
logic, and the extension of these principles to problem
solving techniques.

E. Students will study the construction of basic and elementary
algebraic structures and will become aware of the important
role played in that construction by mathematical logic.

F. Students will study the basic properties of our number system
and the relationship between important segments of that system.

G. Students will explore the rudiments of probability and the
extension of those basic principles to statistics.

H. Students will be introduced to certain calculators and other
computing devices.

I. Students will explore the basics of mathematics of finance and
will understand the role played by this topic in everyday lives.

J. Students will investigate the principles of number theory and
will see the role that logic has in the construction of this
theory.



CHECK LIST -- MATHEMATICS
(Learaing Skills Ares)

Mathematics Criteria vhich the C_oum must meet:

Introduce students to deductive reasoning

— Develop in the student problem solving techniques appropriate for the course.

v

—— Enable the student to understand the underlying principles of formulas.

7

— Enable the student to use and interpret aumerical information. ™~ = T 777 T

" Courses appropriafe to the Mathematics Learaing Skills Area must be

either:

__'_‘./A. Mathematics courses that develop signficant mathematical skills required
by a major discipline.

—— B.Mathematics courses designed for Liberal Studies.

Additional criteria which ct;ums in Category B must meeot:

— Develop the student's confidence in handling numerical problems - — -

and data.

—— Be sensitive to the diverse background characteristics of the
student. '

— Include elements on the history or appreciation of mathematics.

— Introduce the hand-held calculator or the computer as a tool. .

LS-2 MA —5/38



