TO: John Dustman
FROM: Department of Mathematics
SUBJECT: B.S. in Mathematics
DATE: Tuesday, June 05, 2001

Indiana University Northwest
Department of Mathematics

MEMORANDUM

1. Why the degree is needed
The B.S. in Mathematics is designed to provide Indiana University Northwest mathematics

majors with a rigorous mathematics background and prepare students for graduate school or an
applied job at the bachelor’s level. In our highly quantitative society, this will make our majors
even more competitive in the regional and national job markets and in professional/graduate
schools. The extra science courses for the required minor will help our students achieve competence
in scientific methods required by today’s employers and graduate schools. They will have the .
ability to analyze, model and solve problems using mathematical tools either familiar or new and
possibly developed by the students themselves.

2. Major topics or curriculum of the degre
The B.S. degree will have three main emphases:

a) A broad exposure to subjects that provide the fundamentals of a liberal education
(achieved through the distribution requirements),

b) The broad and in-depth study of core topics in Mathematics (achieved through the
major requirements), and

c¢) An extensive background in sciences and a minor that may enhance the study of
Mathematics (achieved through the minor requirement).

The courses within the Mathematics, a student is required to take, are divided into four

groups:

A. Required Core Courses (23cr):
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M215 Calculus I (5cr)

M216 Calculus II (5cr)

M301 Applied Linear Algebra (3cr)

M311 Calculus III / Multivariable Calculus (4cr)
M360 Theory of Probability (3cr)

M391/M393 Bridge to Abstract Mathematics (3cr)

B. Applications (12¢cr):
At least four additional 300-400 level courses not used to satisfy the requirements in
parts A, C and D. The courses we currently offer on a regular basis in this category
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T336 Topics in Euclidean Geometry (3cr)

M343 Introduction to Differential Equations with Applications (3cr)
M366 Elements of Statistical Inference (3 cr.)

M371 Elementary Computational Methods (3 cr.)

~ M436 Introduction to Geometries (3 cr.)

M477 Mathematics of Operations Research (3 cr.)



Any other course, offered by the Department of Mathematics at the 300-400 level
could be applied here. This includes courses in Actuarial science:

1. M320 Theory of Interest (3cr)

2. M325 Problem Solving Seminar in Actuarial Science (1-3cr)

3. M485 Life Contingencies I (3cr)

4. M486 Life Contingencies II (3cr)

C. Senior Concentration (6cr):
Choose two courses from the list:
1. M403 Introduction to Modern Algebra I (3cr)
M404 Introduction to Modern Algebra II (3cr)
M405 Number Theory (3cr)
M413 Introduction to Analysis I (3cr)
M414 Introduction to Analysis II (3cr)
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D. M493 Senior Thesis in Mathematics (1-3cr)
Student must write a paper (senior thesis) on a topic agreed upon by the student
and the departmental chairperson or advisor delegated by the chairperson.

3. List the major student outcomes

Following completion of the B.S. degree, students will be expected to have achieved five

interrelated program objectives:

1.

2.
3.

4.
5.

Students will gain a substantial body of knowledge of basic principles and theories from
major sub-fields in mathematics.

Students will be able to apply theories to specific situations.

Students will gain an understanding of data analysis, graphic representation, and statistical
logic.

Students will have practice writing research reports.

Students will gain a body of knowledge of basic principles, theories and research methods in
various fields of science.

4. Explain how student outcomes will be assessed

The Department of Mathematics has been using an assessment program with the students enrolled
in the B.A. program for years. We will adapt that program for assessing the B.S. degree. Currently,
our assessment consists of following components:

1.
2.
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The Chair of the Department of Mathematics monitors all assessment.

At the regular department meetings the faculty discuss assessment issues such as:

Detailed course syllabi;

Meeting course objectives for each individual course;

Student evaluation comments related to curriculum;

Classroom observations;

Review of grade distributions;

Review of GPA indices;

Student grades in courses are the fundamental evaluation reports.

Student performance in their capstone course (Senior Thesis) is monitored.

Student performance on the Major Field Test in Mathematics by the Educational Testing
Service is monitored.

Graduates will be surveyed to determine their success in obtaining employment and/or
admission to graduate programs.
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5. Describe the student population to be served

The primary student population this degree will serve is our major-population intending to
pursue a graduate degree. With a B.S. degree our students will have much better chance of success
because of its higher science concentration, and more comprehensive major course load.

Additionally, this degree would benefit certain secondary education students. Those with
plans for a teaching major in mathematics could opt for a double major: Mathematics (Division of
Arts and Sciences) and Secondary Education (Division of Education). Already, secondary
education majors with teaching major in Mathematics take 40 credit hours in the mathematics
content area. With a careful selection of distribution and elective courses, they could earn the
second major, Bachelor of Science in Mathematics, with 129-131 credit hours (only 2-4 more than
127 required for the degree in the division of Education).

Some states (for example, New York and Michigan) actually require their Secondary
Education majors to have a degree in their content area.

Cost Data for the Program

This program would present no additional cost to the university, since all the courses listed
are within the expertise of existing faculty, and the required courses are included in the existing
two-year course rotation in the Department of Mathematics.

6. How does the degree complement the campus or departmental mission
We feel that this degree will help the Department of Mathematics mission by providing a
more rigorous involvement with mathematics students who aspire to further study our discipline.
‘ At the same time, this degree will address the marketability of our secondary education
majors with concentration in mathematics, by giving them a degree in the subject they intend to
teach.

Transferability

Our majors could transfer to Bloomington and with minimal work (taking only M312, and
both sequences M403-M404 and M413-M414, instead of only one of them — extra 9 credit hours of
Mathematics courses) fulfill the Bachelor of Science requirements at IUB under Program I
requirements. This work can be done in one calendar year (even a single semester in exceptional
cases). Therefore, our juniors could transfer and complete the program in Bloomington in a year.




7. Program or degree description

Students must complete the general requirement of the Division of Arts and Sciences:

Group 1

Group I1

Group III

Group IV
Group V

Group VI

English Composition and Mathematics: English W131 Elementary Composition I (3cr)

Intensive Writing: English W231 Professional Writing Skills (3¢r)

Foreign Language or Western Civilization: (6 credit hours) at the 200 level in a foreign language or
HIST H113-H114 Western Civilization sequence.

Distribution (18 credit hours, with at least 6 credit hours in each category)

IIIB. Social and behavioral sciences: (6 — 12 credit hours)

IITC. Humanities: (12 — 6 credit hours), at least one group IIIC laboratory designation course in humanities

Culture Studies: (3 cr. hr.) A IV-2 course (this course may be counted in group III requirements).

Requirements for the Major (41-44 cr. hr.)

A: Required Core Courses (22-23cr): M215, M216, M301, M311, M360 and M391/M393.

B: Applications (12cr): At least four additional 300-400 mathematics courses not used for A, C, or D.

C: Senior Concentration (6¢cr): Choose two courses from: M403, M404, M405, M413, M414,
D: Senior Thesis in Mathematics (1-3cr); M493,

Requirements for the minor (15 to 20 credit hours):

1. Arts and Sciences Option: Mathematics majors are required to augment their academic program with a
minor (minimum 15 credit hours) in another discipline. At least 7 credit hours have to be in III-A distribution
group, and at least one of the courses must be a science lab (I1I-A-Lab) course. The student in consultation
with a faculty advisor selects the minor area.

2. Secondary Education Option: For students graduating with both, Secondary Education with major in
Mathematics and Bachelor of Science in Mathematics, the minor requirement is waived.

Consult the Mathematics Department or the appropriate department for details.




DIVISION OF ARTS AND SCIENCES
(B.S.) MAJOR FIELD - MATHEMATICS 2000 — 2002
An example of

A&S Mathematics and Sec. Ed. Mathematics schedule

 Freshman Year

1.Fall Semester

2.Spring Semester

MATH M215 Calculus \J 5 MATH M216 Calculus 11 \Y% 5
ENG W131 Elementary Composition 1 3 MATH M393* or M301" \ 3
HIST H113 or Foreign Language )\% 3 HIST H114 or Foreign Language I\ 3
EDUC F201/F202 Exploring Teaching E 2+1 SPCH S121 or S122 [1I-B 3
EDUC W200 Microcomputing E 3 ENG W231 Professional Writing Skills 1 3
Total 17! Total 17!
Sophomore Year
3.Fall Semester 4.Spring Semester
MATH M311 Calculus III \% 4 MATH M301" or M393* )\ 3
MATH M360* or M447" \ 3 MATH M366 or a I1I-B course V or I1I-B 3
MATH T336" or a IlI-B course Vor HIB 3 A Geography course 1iI-B 3
A III-C Lab course 1II-C Lab 3 ENG G207 Grammar and usage E 3
Minority Studies V-2 3 EDUC P407 Tests and Measures E 3
Total 16 Total 15
Junior Year
5.Fall Semester 6.Spring Semester
MATH M447 or M360" \i 3 | ATI-B course or MATH M366 V or II-B 3
A HI-B course or MATH T336" V or 1B 3 MATH M413" or an elective v 3
MATH M403° or M377* ) \ 3 EDUC M469 Content Area Literacy E 3
EDUC K205 Introduction to Exceptionality E 3 EDUC M314 Content Area Methods I E 1
EDUC P250 Introduction to Ed. Psych. E 3 EDUC M301 Field Placement E 2
EDUC M314 General Methods: Secondary E 2 EDUC M457 Content Area [ E 3
EDUC M201 Field Placement E 1 An Elective 3
Total 18’ Total 18!
Senior Year
7.Fall Semester 8.Spring Semester
MATH M377" or M403" \ 3 . .
MATH 493 Semior Thesis v 13| An clective or MATH M413 M 3
EDUC M314 Content Area Methods I E 1
EDUC H340 Education and American Culture E 3 .
EDUC M480 Student Teach E 1
EDUC M401 Field Placement E 2 udent Teaching 2
EDUC M459 Content Area [1 E 3
Total 13-15 Total 15

Students are urged to consult with departmental advisors frequently during their undergraduate years, The recommendations listed should be viewed
as a general outline or framework on which to plan a program of study. Each student is responsible for planning his/her own program and for meeting

the divisional and departmental degree requirements by the time he/she expects to be graduated. Consult .UN. Bulletin for details.

* Offered only in even numbered years.
" Offered only in odd umbered years.







