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Missouri State University

Curricular Proposal - New Interdisciplinary Program
(Major, Minor, Certificate) '

This special form is to be used for internal Missouri State approval of a new Interdisciplinary pregram invelving two or more academic
departments/schoois including graduate programs, undergraduate majors {comprehensive or non-cermnprehensive), minors, graduate certificates,
and undergraduate certificates
New graduate programs, new undergraduate majors, and certificate programs involving more than 18 credit hours, require approval by the CBHE
as well as approval through the Missouri State curricular process. CBHE applications for such programs are processed through the Office of
institutional Research. All proposals for new Programs requiring CBHE approval should progress through the Missouri State curricular process
accompanied by a draft of the required CBHE documentation, '

Attach on separate sheets (1) statement of rationaie and objectives, (2) estimated costs for first five years, and {3} complete catalog description
(including new courses and course changes pending approval). [Note: For new programs reguiring CBHE approval, CBHE forms NP, PS, and PG wili
satisfy #1 and CBHE form FP will satisfy #2.)

Sponsoring Department (1) (responsible for administration and budget)Physics, Astronomy and Materials Science

Sponsoring Department (2) _Mathematics

Sponsoring Department {3) {if applicable) _Computer Science

Sponsoring Department (4) (if applicable} Chemistry

Proposed Program Title_Computational Science

Check One: o Major o Comprehensive Major o Minor x Undergraduate Certificate 0 Graduate Certificaie 0 Master’s Degree

Degree Applicability (i.e., BA, BS, MA, MS, etc.)

7
General Education Courses Required_n/a Total Hours
- General Education Courses Recommended n/a Total Hours

Requirements {including Admission) and Limitations for Specific Program_Student in good standing with proper pre-requisites

PHY 291 (3}, CSC 125 (4}, MTH/CSC 421 (3}, MTH/CSC 422 (Sj, 5 hours of sci electives approved by advisor Total Hours18

Prerequisites for Reqﬂired Courses MTH 280, MTH 303

Recommended Electives Total Hours

Limitations on Electives

DEPARTMENT: Route according to ART V!, SEC 3B (1-4) of Bylaws of the Faculty Senate. Attach New Program Resource Information form {FS»
302a/06) and forward three typed, originally signed forms to one of the following (please mark all that apply.) If the program needs to go
through more than one committee/council, forward one additional form for each additional councii/committee marked.

College Council (Send all new undergraduate programs through College Council as first step before forwarding either to
PEC, CGEIP, er directly to Faculty Senate)

Professional Education Committee {All proposals affecting BS and MS in Education and Educational Specialist degrees)

Committee on General Education and (All general education and multi-college programs)

Intercoliegiate Programs

Graduate Council (All graduate programs)

;;u ras Went heads: . ‘
Ll ) 33

SponsorinWent (1) (KeSponsiMadministration and budget)

/‘: ‘ Date 4/%/{/?
_ Date. Z /g‘ //?/
T Sz —— - I/?//‘[

Sponsékfng L’Jebartment (4) (if applicable)

Sponsoring D
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i :
Rationale: For many years, the physical sciences were broken up into experimental and theoretical branches, where the latter was
pursued through the aid of primarily analytical and mathematical techniques. However, for the last few decades problems that were intractable to
standard-paper and pencil approaches were addressed through the utilization of the tools of computational science. As many know, the aftermath
of the second world war saw the creation of a new “science” where computers were designed and software written to solve problems of scientific

interast,

Even though the inciusion of computational elements has been common in most scientific fields, it is still somewhat rare to see a coherent set of
courses required of students whao most likely will go into industrial settings where they will be needed. On speaking with many of our industriai
partners and to former students, it is clear that most students are still undertrained in the technigues used in computational science. Those
technigues include the modeling of a physical process designed to create an algorithm, the construction of a pseudo-code framewark which
represents the computational flow, and the correct utilization of mathematical foundations on which the entire program rests.

We intend to create this certificate out of existing courses. In mast cases, the enrollment of any given courses in the sequence might increase by
small numbers, on the order of 5 students. The goal is to allow students already in the sciences to get a broad grounding in the area and to then
receive formal credit for i, rather than have to explain their transcripts to their potential employers.

Projected Costs:  Each of the courses, including all electives, are taught regularly and so the expected cost is considered negligible.

.Courses:
PHY 291 Introduction to Computational Physics
Prerequisite: MTH 280.

Numerical and computer methods related to physics modeling and data analysis. Introduction of physics applications using symbotic, matrix, and
spreadsheet software including programming. Programming applied directly to physical simufations. Recent advances in physics-related computing

CSC 125 Introduction to C++ Programming

Programrming and problem-solving using C++. Language constructs for assignment, flow control, input/output and functions are studied and
appiied. Techniques of object-oriented programming are introduced. .

MTH 421 Numerical Analysis |

Prerequisite: MTH 280.

Recommended Prerequisite; C5C 125 or CSC 130. Solution of systems of linear and nonlinear equations, interpolation, integration, approximatibn,
matrix computations. Problem solution will include the use of software. Identical with CSC 421. Cannot receive credit for bath MTH 421 and C5C
421, ‘

MTH 422 Numerical Analysis I}

Prerequisite: MTH 303 and MTH 421.

Sotution of initial and boundary value problems in ordinary and partial differential equations, simulation, and optimization. Problem solution will
include the use of software. Identical with CSC 422. Cannot receive credit for both MTH 422 and CSC 422,

Examples of electives
CHM 537 (topics) Chemical Bonding
Prerequisite: CHM 607.

Quantum mechanics; atomic and malecular structure; computational precedures. Independent study project required,

FS New Interdisciplinary Program - 12-2013
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NEW PROGRAM RESOURCE INFORMATION

Program Title and Degree:  Undergraduate Certificate in Computational Science

Department: . Physics, Math, CSC, CHM

Attach on separate sheets (1) statement of rationale and objectives, (2) estimated costs for first five years,
and (3) complete catalog description (including new courses and course changes pending approval).
[Note: For new programs requiring CBHE approval, CBHE forms NP, PS, and PG will satisfy #1 and
CBHE form FP will satisfy #2.]

1. Is another program being deleted or altered? Yes x_ No

2. Ifthis program affects other departments or colleges, has a memo showing how it will affect them
been attached to the proposal? ‘ X __Yes No

3. What justification is being provided to support this proposal? (Current research, accreditation,
certification or licensing requirements, other.) Attached

4. If'your response to #3 refers to existing or potential student demand, please indicate the activities
undertaken to estimate or verify the potential or existing demand for this new program,

5. What are the present/future projected enrollments for this program?
1 year_5 | 3" year 10
In five years, how many students must be:

a) declared minors to justify this new minors continuation .
b) declared majors to justify this new majors continuation

6.  Which of the foildwing would be needed to implement the proposed program? (Check all that
apply.) Individuals responsible for specific areas outside of your college must be consulted.

Additional library holdings? Yes x_No
Additional technology or other supplies? Yes . x No
Additional or remodeled facilities? Yes x_No
Additional travel funds? - Yes x_ No
Additional faculty? . Yes x_No
Additional support staft? Yes x No
Other additional expenses? ' ~Yes x_No

7. Have the individuals responsible for allocation of these resources been contacted to ensure the
availability of these resources by the time the program is implemented?

_ %__(nfa) Yes No Yes, but cannot ensure availability



8.  Referring to question 6, if additional faculty are not required, please provide a statement as to how
faculty will be made available to teach proposed new courses, if any, or to manage increased
enrollments in existing courses which are to be included in the proposed new program. See attached

9. Ifthe responses to question 1 and any parts of question 6 other than additional faculty are “no,”
~ please provide a statement as to how the department/school (or center or college) will manage the
enroliment figures provided in question 5. See attached :

The signature of the individuals listed below ensures that the items above have been addressed and the
resources needed will be made available when the program is implemented.

| /= 5~)3

College Dean

" DepartmentTlead
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Missouri State University
Curricular Proposal Program Change or Deletion

._.”je,jartment Physics, Astronomy, and Materials Science : Date__ January 4, 2104

" Title of Prograhﬁ Affected Physics

_:-I“ype of Program: Major_____ Comprehensive Major_X___ Option nMinor Certificate Certification
AcademicRules____ Other__ '

3 Rewsed Catalog Description (cut and paste present description from conline catalog, strikethrough !l deletions, and insert and bold new information)

A. General Education Requirements - see General Educatior Program and Requirsments section of catalog
Specific General Education Requirements: PHY 203(5), MTH.261(5), ENG 321(3)
' B. Major Requirements
“ 1. PHY 152(3), 204(5), 221(3), 333(3), 343(3), 353(3}, 375(3), 385(2), 38E(1}, 381(3). 486(1)
2. Select one of the following option areas:
a. Astronomy and Astrophysics: AST 113(3}, 114(4), or 115{4}; and select two courses from: AST 311(3), 313(3}, 315(3), 317(3)
b. Engineering and Applied Physics: CSG-126(4) PHY 220(4), 324(4), 351(3)
c. Materials Physics: MAT 540(3), 850(3), 580(3}; PHY 575(3)
) d. Graduate Prep Physics: MAT 580(3); PHY 351(3), 476(3), 575(3)
. 3. Related Requirements: MTH 2B0(5), 302(3), 303(3)
- C Generel Baccalaureate Degree Requirements - see General Baccalayreate Degree Requirements section of catalog

3 ;:'o'm'plete New Catalog Description

' '_ A. General Education Requirements - see General Education Program and Requirements section of catalog
: " Specific General Education Requirements: PHY 203(5), MTH 261{5), ENG 321(3)
“+'B. Major Requitements
‘ h 1. PHY 152(3), 204(5). 261(3), 333(3). 343(3), 353(3), 375(3}, 385(2), 386(1). 391(3). 486(1)
[ o 2. Select one of the following option areas:
P a. Astronomy and Astrophysics: AST 113(3). 114(4), or 118(4); and select twe courses from: AST 311(3}, 313(3). 315(3), 317(3)
h ' b. Engineering and Applied Physics: PHY 220(4), 324(4), 351(3)
¢. Materials Physics: MAT 540(3), 550(3), 580(3); PHY 575(3)
‘d. Graduate Prep Physics: MAT 580{3); PHY 351(3}, 476(3), 575(3)
) 3. Related Requirements: MTH 280(5), 302(3), 303(3)
C. General Baccalaureate Degree Requirements - see General Baccalgureate Degree Requirements section of catalog

. rof_a_l Hours__63-66
Nhat is changing? Check all boxes that apply.

i ... Titlechange ' ___ From option to program {major) ____ Other
i X_ Course ¢hanges-of under 18 hours ____ From program {major) to opticn
¢ -Course changes of 18 hours or more ___ Program or option deletion

?_easoh for Proposed Change
_"\J'ew course aliowed in one optidn, better match between courses in ancther, and Alumni advice added a course to another.

‘ j_EPARTMENT': Route according to ART VI, SEC 3B(1-4) of Bylaws of the Faculty Senate. Forward three typed, originaily signed forms to
- ane of the following (please check all that apply and send to first council/committee marked). If the program needs to go through more
[ ~han one committee/council, forward one additional form for each additional council/ committee marked.

_X : College Councit (Send all undergraduzte program changes through College Council as first step before forwarding either
to PEC, CGEIP, or directly to Faculty Senate)
Professmnal £ducation Committee {Considers all program changes affecting BS and MS in Education and Educational Specialist degreas)
Committee on General Education and {'Considers all general education and multi-college program changes)

Intercollegiate B

Graduate Co z {Considers ail graduate-level program changes)

Date i/ f‘g -{ }

{Routing on Reverse Side) FS Program Change - 10/8/2013

signature i
g ur L

Department Head



Missouri State University
Curricular Proposal Course Change or Deletion

er "ai_‘tMent.' Physics, Astronomy and Materials Science Date_January 3, 2013

h_e.c'k‘qn_e: ;This i_s,ai change to _xx_an existing COURSE
' - ___an existing REGULAR (i.e. permanent) SECTION of a variable content course

! sent Course Code and Number_PHY 123 Course Title_Introduction to Physics |

Ré‘\'fi_s_ed _Catal_og Description (Copy/paste presenit description from online catalog, strikethrough all deletions, and insert/bold new infarmation.)

e"réﬁtii;ife:’ MTH 287 or eligibility for enroflment in MTH 261;-and-CIS/CS6101 R CSC441, General Education Course (Natural World).

n inti’.dductit_)_ri_ to physical theories covering the content areas of mechanics, fluids,
e p__fh‘_e student better understand the world and how these laws can be used to ma
quired in‘this course to take PHY 124 Supplemental course fee,

sound, and thermodynamics. A knowledge of the laws of Physics will
ke informed decisions to improve society. A grade of "C" or better is

mplete New Catalog Information

ﬁekeq;l'i'sfté.' MTH 287 or-eligibility for enroliment in MTH 261. General Education Course {Natural World).

in i‘fo_dycltion_ to physical theories covering the content areas of mechanics, fluids,
p__tﬁ_e;_student' better understand the world and how these laws can be used to m
quired in this course to take PHY 124, Supplemental course fee.

sound, and thermodynamics. A knowledge of the lows of Physics will
ake informed decisions to improve society. A grade of "C* or better is

What is changing? Check all boxes that apply. '

( ourse Deletion oCourse Code oCourse Number oTitle xxPrerequisite
Credit Hours/Contact Hours OPeriodicity DDescription

Bré_ésoﬁ:for Proposed Change or Deletion some majors are taking MTH 287, which has a different prereq stream than MTH 261, requiring

onstant overrides.

Qw.:Dfd"Yqu 'Detel_'mine the Need For This Change or Deletion? Requests from TCM and students

A T L )
)‘Check ifthis is 4 non-substantive change. Distribution for non-substantive changes of 100- through 500-

| level courses: two originally-signed copies to Faculty
nate;.600- through 900-leved courses: three originally-

signed copies to Graduate Council. Graduate Council will give two copies to Faculty Senate after approval.

;ub_sté_'_ntive-(:hange: Department routes according to ART VI, SEC 3B{1-4) of Bylaws of the Faculty. Forward three originaily signed forms to one of the following {please
heck,all’th_at apply and send to first council/committee marked). If proposal needs to go through more than one council/committee, forward ane additional form for each
ditional council/committee marked. See Senate Action 11-93/94 for definitions of substantive/non-substantive changes.

' fC_oIIégg-C_ounciIl (All substantive course changes numbered 100-599 must go through College Council first, After

A h approval, Coliege Council will forward appropriate number of copies to the next committea/council or
directly to the Faculty Senate if no further committee approval is needed. The last level of
FICIER . committee/council will farward two originally signed copies to the Faculty Senate.}
._Professional Education Committee " {Considers all substantive course changes for Professional Education courses and Teaching Methods
PRI ’ courses.)

_Cbm_mitfee ph_ngeraI Education (Considers alf substantive course changes for General Education and Intercollegiate Program
ind-Intercollegiate Programs proposals.)

(Considers all 600-900 level course changes.}

Date / - 3 '// 3

(Routing on Reverse Side) F5 Program Change - 10/8/2013




