11/8M13

Curriculum and Ceurse Change Systern

CLEMSON

& % i T ¥ Curriculum and Course Change System - Print Change/Delete Course Form

X Change a Course - Abbrev & Number: BIOE- 4010
Corresponding Lab Course: --

Corresponding Honors course: --

. Add Honors course: -~

Corresponding Graduate course: --

.. Add Graduate course: --

Course Title: Bio E Design Theory

Brief Statement of Change:
Change pre-req from BIOE 3020, which is taken very late in bioelectrical concentration,
to BIOE 3020 or 30@@Por 3200 3049
Last Term taught: 201208E Change Abbrev to:
Effective Term: 01/2014 .. Change Number to:
., Change Catalog Title: |, . Change Transcript Title:
from: ;frorn Bio E Design Theory
to: K ito:
From: Fixed Credit: 3 (3,0)i ITa: Fixed Credit: {,)
Change of CreditVariable Credit: - (-), (-} :Varlabie Credit: - (-),(-)
. Add cross-listing with the following child course(s):
. Delete cross~listing with the following child course(s)
. Reverse Parent/Child relationship with:
. Change Method . Change Course Modifier
of Instruction
from: to:ifrom: to:ifrom: to:

.. Change General Education Designation

X A-Lecture Cnly

.. B-Lab {w/fee)

.. D-Seminar

. E-Independent Study

..iX Graded

. Pass/Fail Only

.. Variable Title
. Creative Inquiry

.. Creative Inquiry

.. English Composition
.. Oral Communication
.. Mathematics

.. F-Tutorial (w/fee) .i.. Repeatable .. Natural Science w/!_ab
.. G-Studio . maximum credits .. Natural Science w/iab .
.. H-Field course . ifrom: .. Math or Science
.. I-Study Abroad .. jto: .. ABH (Literature)
.. L-Lab (no/ffee) .. ABH (Non-Literature)
.. N/B-Lecture/Lab(w/fee) .. Social Science
. N/L-Lecture/Lab(no fee) .. .. CCA
.. 5T5
. Change Cataloy Description:
from
to:

X Change Prereqguisite(s):
from: BIOE 3020 or consent of instructor D’,t’D
to: BIOE 3020 or BIOE mor BIOE 3200 3

tearning Objectives:
Topical Outline:
Evaluation:

Form Originator: KWEBB, Webb,Charles K Date Form Created: 11/8/2013
Form Last Updated by: KWEBB, Webhb,Charles K Date Form Last Updated: 11/8/2013
Form Number: 6832

Approval

Brre Wbk V. o3
Cha’ir, Department Curriculum Committee Date ) Chair, Undergraduate Curriculum Committee Date

Aidaud/. /\ Was ,
Department Chair Da’%g ! Chair, Graduate Curriculum Committee Date
7-\»7 “—y il

i pAte /' iProvost/ / , Date ,

Wis|y, plo A /% /@{}/ 120l

Co[lege Dean Dhte ) President " Date

hlips:fucc.app.clemson.edwPChang eC ourseF orm.aspx?hfformnum=6832
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CLEMSON

[

Curriculum and Course Change System

X Change a Course - Abbrev & Number: BIOE- 4120

Comresponding Lab Course: --
Comresponding Honors course:

.. Add Honors course: —-

Corresponding Graduate course: BICE--£120
. Add Graduate course: --
Course Title: Orthopaedic Engr and Pathology

Brief Statement of Change:

£ ¥ 1 T Y Curriculum and Course Change System ~ Print Change/Delete Course Form

Madify pre-req such that BIOL 3150 is allowed for concurrent enrollment rather than

pre-req

Last Term taught: 2012081..

Effective Term: 01/2014

Change Abbrev to:
. Change Number to:

. Change Catalog Title: | fes

from
to:

Change Transeript Title:
gfrom: Orthaopaedic Engr and Pathology
tD

sFrorn leed Credit: 3 (3, U)‘TD Fixed Credit: (,)
Change of CreciltVarlabIe Credit: - (-), (-) \Varlable Credit: - {(-),(-)
. Add cross-listing with the following child course(s):

. Delete cross~listing with the following child course(s):

. Reverse Parent/Child relationship with:

. Change Method
of Instruction

.. Change Course Maodifier

. Change General Education Designation

from:

X A-Lecture Only

. B-Lab {w/feg)}

.. D-Seminar

.. E-Independent Study

.. F-Tutoral (w/fae)

. G-Studio

.. H-Field course

.. I-Study Abroad

.. L-Lab {no/fee)

.. N/B-Lecture/Lab{w/fee)
. N/i-lLectureflab(no fee)

{o:

from:
. Pass/Fail Only

..iX Graded

.. Variable Title
. Creative Inguiry
. Repeatahle

Lamaximum credits
.. from:
Lol

. Change Catalog Description:

from
to:

to:

X Change Prerequisite(s}:
from: BIOE 3020 and 3200 and BIOL 3150
to: BIOE 3020 and 3200 andconcurrent enroliment BIOL 3150

Learning Objectives:

Topical Outline:

Evaluation:

from:

.. Creative Inquiry

. English Composition
. Oral Communication
. Mathematics .
.. Natural Science w/Lab ..
.. Natural Science w/lab .,
.. Math or Science

.. ABH (Literature)

.. ABH (Non-Literature)

.. Social Science

.. CCA

.. 8TS

ta:

Form Originator: KWEBB, Webb,Charles K Date Form Created: 11/8/2013
Form Last Updated by: KWEBB, Webb,Charles K Date Form Last Updated: 11/8/2013

Form Number: 6831
Approval

R oo Ll

7 A e

Jo/1p013

Chair, Department Curriculurg Committee Date / i ChE}iT‘leJndErgmduate Curriculum Committee Date
Mitace /7S 2 W3

Department Chair Date N Chair, Graduate Curricubum Committee Date
27 A e

Chair, Coflege Curriculy{m Committee Déte ' Provosy - Date

%%ﬁ uisls f 0 /1 .

College Dean Date President ' Date
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Curricnlum an+ Course Change System hitps://ucc.app.clemson.edu/PChangeMajorForm.aspx Thfformnum=6811

CLEMSON

URTTVE T 8T Y Qurriculum and Course Change System - Print Major Form
Change Major Name: Civil Engineering (BS - 201405)
Degree: BS

Effective Catalog Year: 2014

.. Change Major Name to:

.. Change Degree to: (CHE approval required)

X Charnge Curriculum Requirements

{Submlt or upload Curriculum map in catalog format. CHE approval required for > 18 hours of changes)
.. Change General Education Requirements

{Must also submit a General Education Checklist)

.. Add, Change or Delete Concentration(s)

{Submit or upload Curriculum map in catalog format. CHE approval required)

.. Add, Change or Delete Emphasis Area(s)

Explanation: We are recommending two changes:

Flrst, EX ST 3010 is no longer going to be offered. We recommend MTSC 3020 be the replacement, because: 1) MTSC 3020, a
calculus-based statistics course, is Intended for Science and Engineering Majors. 2} Requiring MTSC 3020 wiil better standardize the
statistics requirement of the engineering departments within CoES. 3) Based on a review of 41 of our peer programs, this will make us
consistent with what many of them require of their students.

The second change relates to our A/H/SS requirements. The College requirement for Humanities is now 4 classes—not 5. However, we
still require 5 in CE. We would like the 5th Humanities class be removed from our curriculum and replaced by COMM 2500. This class is
currently required by several programs within CoES, Including Computer Engineering, Electrical Engineering, Industrial Engineering, and
Materials Science. additionally, recent review of ABET data has revealed that recent graduates feel less than prepared in the area of
communication In the workplace. It is our hope that the addition of this class will serve to address this issue.

Form Originator: KRISTI, Baker,Kristin L Date Form Created: 11/6/2013

Form Last Updated by: KRISTI, Baker,Kristin L Date Form Last Updated: 11/5/2013

Form Number: 6811

Approval

/ F . 4]
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N — 1 e 1203
Chair, Departyﬁgﬁt Curricuium Committee Datte / Cha‘lr?-ﬂ?‘:dergrarjuate Curriculum Committee Date

Pl < %}4& for /"ff.::m/ﬁm %/ L%sz,

Department Chalr < Dafe Chair, Graduate Curriculum Committee Date

S 2y [1/i5r4

Chairr Covl”rggg Currlcgnfnm Committee Déte Provos

E iy Jisip o7 /m/ I 2ofid

College Dean Date |President Date

SRR ey




Proposed Civil Engineering Curriculum Worksheet

2014-2015

fFreshman Year (General Engineering)

First Semester

Second Semester

Course Taken Course Taken
C H 1010 General Chemistry (4) GEOL 1010 Physical Geology (3)
ENGL 1030 Composition | (3) GEOL 1030 Physical Geology Lab (1)
ENGR 1020 Engineering Disciplines and Skills {2) ENGR 2100 Intro to Engr/Computer Graphics (2)
MTHS 1060 Calculus of One Variable | (4) ENGR 1410 Engineering Fundamentals (3)
Arts, Humanities or Social Science Regmt.” (3) MTHS 1080 Calculus of One Variable Ii (4)

PHYS 1220 Physics with Calculus | (3)

PHYS 1240 Physics Lab {1}
Sophomore Year
First Semester Second Semester
Course Taken Course Taken
C E 2010 Statics (3) C E 2080 Dynarics (2)
MTHS 2060 Calculus of Several Variables (4) MTHS 2080 Intro to Ordinary Diff. Equations (4)
Arts, Humanities or Social Science Regmt.” (3) COMM 2500 Public Speaking (3)
PHYS 2210 Physics with Calculus 11 (3) C E 2060 Structural Mechanics (4)
PHYS 2230 Physics Lab (1) C E 3520 Economic Evaluation of Projects (2)
CE 2550 Geomatics (3)
Junior Year Second Semester
First Semester Taken Course Taken
Course C E 3530 Professional Seminar (1)
C E 3010 Structural Analysis {3) C E 3110 Transp Engr Planning & Design (3)
C E 3410 Intro to Fluid Mechanics (4) C E 3210 Geotechnical Engr (4)
C E 3510 C E Materials (4) Design Technica! Requir«=.=ment2 (3)
C E 3310 Censtruction Engr (3) EE&S 4010 Environmental Engr (3)
MTSC 3020 Statistics for Engineering & Sci {3) C E 3420 Appl Hydraulics & Hydrology (3)
Senior Year Second Semester
First Semester Taken Course Taken
Course C E 4590 Capstone Design Project (3)

Technical Requirement Restricted” (3)

Technical Requirement’ (3)

Design Technical Requirement’ (3)

Arts and Humanities (Literature) Reguirement” {3)

Technical Requirement’ (3)

Arts and Humanities/Social Science Regmt.” {3)

Technical Requirement® (3)

Elective (3)

ENGL 3140 Technical Writing (3)

Arts, Humanities/Social Science Requirements

Free Electives

See notes on next page

Technical/Technical Design Requirements

Emphasis Area:




Proposed Civil Engineering Curriculum Worksheet
2014-2015

Note: Civil Engineering students may neither enroll in nor receive credit for any CE or EM course unless they have a 2.0 engineering
grade-point ratio.

Note: Civil Engineering students enrolling in any CE course (except CE 4580) must have a C grade or befter in the prereguisites for
that course.

! See Policy on Social Sciences and Humanities for Engineering Curricula. Six of these credit hours must also salisfy

General Education Cross-Cultural Awareness and Science and Technolagy in Society Requirements.

? See advisor for approved list,

3 See advisor for approved list. Technical Requirements and electives may be used to complete an emphasis area in one or more
of the following fields: Applied Fluid Mechanics, Construction, Environmental Engineering, Geofechnical/Gecenvironmental
Engineering, Structural Engineering, or Transportation Engineering




Turricufum and Course Change System https://ucc.app.clemson.edu/PChangeCourseFonn.aspx'?hfformnum:G’iSS

CLEMSON

YT ER T T Curriculum and Course Change System - Print Change/Delete Course Form

X Change a Course - Abbrev & Number: CE- 4820
Corresponding Lab Course: -

Corresponding Honors course: --

.. Add Honors course: -

Corresponding Graduate course; CE--6820

.. Add Graduate course: --

Course Title: Groundwater & Contam Transport

Brief Statement of Change:

This course was recently changed to combine two similar courses in different
departments, CE and EEES. The change in prerequisites will enable students In both
departments to enroll in the course. The course material is designed so the earlier
prerequisite courses are no longer needed.

Last Term taught: 201208|.. Change Abbrev to:

Effective Term: 01/2014 |.. Change Number to:

.. Change Catalog Title: |.. Change Transcript Title:

from: from: Groundwater & Contam Transport

to: to:

. Erom: Fixed Credit: 3 (3,0)[To: Flxed Credit: (,)
Change of Credit|variable Credit: - (-}, (-) {variable Credit: - (),(-)

.. Add cross-listing with the following child course(s):

.. Delete cross-listing with the following child course(s):
.. Reverse Parent/Child relationship with:

.. Change Method .. Change Course Modifier
of Instruction
from: to:{from: to:|from: to:

.. Change General Education Designation

X A-Lecture Only

.. ].. Pass/Fail Only
.. |X Graded

.. Creative Inquiry

.. B-Lab (w/fee) .. English Composition

.. D-Seminar ..|.. variable Titte .. Oral Communication

.. E-Independent Study ... Creative Inquiry .. Mathematics .
.. F-Tutorial (w/fee) .|.. Repeatable .. Natural Sclence w/Lab .
.. G-Studio , |maximum credits .. Natural Sclence w/Lab ..
.. H-Fleld course .. ifrom: .. Math or Science

.. I-Study Abroad .. Jto: .. ABH {Literature}

.. L-Lab {no/fee)
.. N/B-Lecture/Lab(w/fee)

.. A&H (Non-Literature)
.. Sociak Sclence

.. N/L-Lecture/Lab{no fee} .. CCA
.. STS

.. Change Catalog Description:

from:

to:

X Change Prerequisite{s}:
from: CE 3410. Preq or concurrent enrullment:] EES 4010.
to: Junior standing in CoES, and GEOL 1010 or consent of instructor.

Learning Objectives;

Topical Qutline!:

Evaluation:

Form Originator: KRISTI, Baker Kristin L Date Form Created: 11/1/2013
Form Last Updated by: KRISTI, Baker, Kristin L Date Form Last Updated: 11/6/2013

Form Number: 6755
Approval
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Chgir, Department Curriculum Committee Date, , |Chair, Undergraduate Curriculum Committee Date
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Departsn'ént Chair Dafe / Chair, Graduate Curriculum Committee Date
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Chair, College Curriculum Cammittee ate provast/ 2 Date
-
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11513 Gurriculum and Course Change System
T TR R 5 T F Y Curriculum and Caourse Change System - print Change/Delete Course Form

¥ Change a Course - Abbrev & Number: ECE- 3050
Corresponding Lab Course: --

Corresponding Honors course: =~

.. Add Honors course’ --

Corresponding Graduate coursa: -

.. Add Graduate course: --

Course Title: Electrical Engineering Lab I

Brief Statement of Change:

we are requesting a change in course number From ECE 3090 to ECE 2080 Bagsed on a
comparison of the syllabus of ECE 3000 with syllabi of related labs at the 2000 level and
the 3000 level, ECE faculty believe that the 2000 level is the more appropriate level for
the material currently currently coverad in ECE 3090.

Last Term taught: 201305|.. Change Abbrev to:

Effective Term: 08/2014 |X Change Number to: 2080

.. Change Catalog Title: |.. Change Transcript Title:

frorm: from: Electrical Engineering Lab I

to: to:

. From: Fixed Credit: 1 (0,2)|To: Fixed Credit: (,)}

Change of Credit|Variable Credit: - {(-), (-) [Variable Credit: - {-),(-)

_. Add cross-listing with the following child course(s}:

" Delete cross-listing with the following child course(s):

T Reverse Parent/Child relationship with:

.. Change Method
of Instruction

.. Change Course Modifier

., Change General Education Designalion

from: to:

.. A-lLecture Only

..l.. Pass/Fail Only
.|X Graded

from: to:

from: to:
.. Creative Inquiry o
.. English Composition “

X B-Lab (w/fee) .

.. D-Seminar ..1.. Variable Title . Oral Communication

.. E-Independent Study ..l.. Creative Inquiry .. Mathematics -
.. F-Tutorial {w/fee) ..|.. Repeatable .. Natura! Science w/Lab ..
.. G-Gtudio . maximuen cradits . MNatural Science w/Lab ..
.. H-Fieid course ..|from: .. Math pr Science

. I-5tudy Abroad . |to: . ARH {Literature)

.. ABH (Non-Literature)
.. Saocial Science
. CCA

- L-Lab (no/fee)
. N/B-Lecture/Lab(w/fee)

. N/L-Lecturefi.ab(no fea) .
.. STS
.. Change Catalog Description:
from:
to:
.. Change Prerequisite(s):
from:
to:

Learning Objectives:

Topical Outline:

Evaluation:

Form Originator: EBRAD, Gibisch,Elizabeth Bradley bate Form Created: 11/5/2013

Form Last Updated by: EBRAD, Ginisch, Elizabeth Bradley Date Form Last Updated: 11/5/2013
Eorm Number: 680C

Approval
;}7”“\ o WEN Y| e B 12)L/0!"
Chair, Deparuredt Curriculujn Chirittee Date Chair, Undergraduate Curriculum Committee Date '
5 -
A Waly
Departmend?ﬂ'ﬁ’aﬁf' “ Date Chair, Graduate Curriculum Commitiee Date
2 £ Wil
Chair, Collegg/Curricuiu;x{Cornmittee Dite provost/” A Date
- ! /C/,\_‘ ;
G (el p O (T gy L e[
College Dean Date President Date
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11/5M13 Curricuiurm and Course Change System
FLTTE TS TE Y curriculum and Course Change System - Print Change/Delete Course Form

¥ Change a Course - Abbrev & Number: ECE~ 3070
Corresponding Lab Course! --

Corresponding Honors course: --

.. Add Honors course: --

Corresponding Graduate course: --

.. Add Graduate course: --

Course Title: Basic Elect Engr

Brief Statement of Change:
We are requesting a change in course number from ECE 3070 to ECE 2070. Based on @

comparison of the syllabus of ECE 3070 with syliabi of related courses at the 2000 lavel

and the 3000 level, ECE faculty believe that the 2000 level is the more appropriate level

for the material currently currently covered in ECE 3070,

{ast Term taught: 201305(.. Change Abbrev to:

Effective Term:; 08/2014 [|¥% Change Number to: 2070

.. Change Catalog Title: |.. Change Transcript Title:

from: from: Basic Elect Engr

to: to:

- From: Fixed Credit: 2 {2,0){To: Fixed Credit: ()

Change of Credit|variable Credit: - (-), (-) [|variable Credit: - (-).(~)

.. Add cross-listing with the following child course(s):

" Delete cross-listing with the following child course{s):

T Reverse Parent/Child relationship with:

.. Change Method .. Change Course Modifier |.. Change General Education Designation
of Instruction

from:

X A-lecture Only

. B-Lab {w/iee)

.. D-Seminar

. E-Independent Study

to:[from: to:

.1.. Pass/Fail Only

..|X Graded

Ji.. Variahle Title o

.|.. Creative Inquiry

from: to:
.. Creative Inguiry .

.. English Composition

.. Oral Communication

.. Mathematics .

. Natural Science w/lab ..

.. F-Tutorizl (w/fee) ..|.. Repeatable .

.. G-Studio . maximum credits .. Natural Sclence w/Lab ..
.. H-Field course .. |froo .. Math or Science

. I-Study Abroad Ljto: .. ARH (lterature)

" L-Lab (no/fee)
.. N/B-Lecture/Lab{w/fee)
. NfL-Lecture/Lab{no fee}

. Change Catalog Description:

from:
to:

.. Change Prerequisite(s):

from:
to:

Learning Objectives:

Topical OQutline:

Evaluation:

.. A&H {Non-Literature)
.. Social Science

.. CCA

. 5TS

Form Originator: EBRAD, Gibisch, Elizabeth Bradley Date Form Created: 11/5/2013

Form Last Updated by: EB

Form Number: 6799
Approval

",

nls/12

RAD, Gibisch,Elizabeth Bradley Date Form Last Updated: 11/5/2013

;;}[,,:/ZDB

Chair, Departmept Cufricuurmn Cainmittee Date Date
T 1
e 7 &\%kfﬁ%
Department Chair N Date ~ Chair, Graduate Curriculum Committee Date
2y (113
Chair, Cgﬁlege Cg,rricgﬁum Committee Ddte ' Provost/ Date

J20/ e/

College Dean

Date

Js\x G /7 e

President

oate

12



CLEMSON

¥ % ® ¢ 17 YCurriculum and Course Change System - Print Change/Delete Course Form

XChange a Course -~ Abbrev & Number: EES- 4010
Corresponding Lab Course: --

Corresponding Honors course: --

..Add Honors course: -

Corresponding Graduate course: £ES--6010

..Add Graduate course: --

Course Title: Environmental Engr

Brief Statement of Change:

Modification of prerequisites for BS Geology students in the Hydrogeolegy
concentration which requires them to take the course.

Last Term taught:201305‘..change Abbrev to:

Effective Term:01/2014 [..Change Number to:

..Change Catalog Title; |..Change Transcript Title:

from: from: Environmental Engr

to: to:

From: Fixed Credit: 3 (3,0)|To: Fixed Credit: (,)
Change of Credit|variable Credit: - (-), (-) |Variable Cradit: - (-},(-)
.. Add cross-listing with the following child course(s):

.. Delete cross-listing with the following child course(s):

.. Reverse Parent/Child relationship with:

..Change Method ..Change Course Modifier [..Change General Education Designation
of Instruction
from: to:from: fo:[from: to:
XA-Lecture Only .. |..Pass/Fail Only . ..Creative Inquiry
..B-Lab (w/fee) .. |XGraded . ..English Composition
..D-Seminar .. |..Variable Title " ..Oral Communication
..E-Independent Study .. |..Creative Inquiry - ..Mathematics
..F-Tutorial (w/fee) .. |..Repeatable . ..Natural Science w/Lab
..G-Studio .. |maximum credits ..Natural Science w/fiab..
..H-Field course .. |from: ..Math or Science
..I-Study Abroad .. jto: LABH {Literature) .
..L-Lab (no/fee) . A&H {Non-Literature) ..
..N/B- Lecture/Lab(w/fee) ..Social Science
. N/L-Lecture/Lab(no fee) ..CCA

LSTS
..Change Catalog Description:
from:
to:

XChange Prerequisite(s):

from: Preq: Junior standing in engineering or consent of instructor. Preq or concurrent enrolliment: CE 3410 or CHE 2300 or ME 3080.
to: Preq: Junior standing in CoES. Preq or concurrent enrollment: CE 3410 ar CHE 2300 or ME 3080 or (GECL 4820 and (GEOL 4150 or
MATH 2060)). Preq for 6010: none,

Learning Objectives:

Topical Outline:

Evaluation:

Form Originator:MSCHLAU, Schiautman,Mark A.Date Form Created: 11/4/2013

Form Last Updated by: MSCHLAU, Schlautman,Mark A.Date Form Last Updated: 11/4/2013

Form Number: 6792

Approval

\fﬁww M%/% g’ yllby Jolh s, Bsstiortn. 20
Chalr, Departmtfdlt Curriculum Committee Date Eﬁair, Undergraduate Curriculum Committee Ddte
Department Chair Date Chair, Graduate Curriculum Committee Date
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N i) pb 2 [ [20
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CLEMSON

e £ 11 %Curriculum and Course Change System - Print Major Form

Change Major Name: Geology (BS - 201401)

Degree: BS

Effective Catalog Year: 2014

..Change Major Name to:

..Change Degree to: {(CHE approval required)

XChange Curricuium Requirements

(Submit or upload Curriculum map in catalog format. CHE approval required for > 18 hours of changes)

..Change General Education Requirements

(Must also submit a General Education Checklist)

..Add, Change or Delete Concentration{s)

(Submit or upload curriculum map in catalog format. CHE approval required)

..Add, Change or Delete Emphasis Area(s)

Explanation: Curriculum revisions have been made to the B.S. degree pragram in Geology to reflect the remova! of geolegy courses
no longer being taught, creation of a new field course, renumbering of existing courses, and to better meat the technological and
guantitative needs of students in the program. The revisions affect the existing base degree and the two existing concentrations in
Hydrogeology and Environmental Science.

Form Originator: MSCHLAU, Schlautman,Mark A, Date Form Created: 11/4/2013

Form Last Updated by: MSCHLAU, Schiautman,Mark A. Date Form Last Updated: 11/4/2013

Form Number: 6788

Approval s
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Chair, Departmer\dCurriculum Committke Date Chaif, Undergraduate Curriculum Committee Date
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Department Chair Date | |Chair, Graduate Curriculum Committee Date
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College Dean Date President 9 " |pate




Summary of Major Changes

BS Geology
2014-2015 Curriculum

Changes affecting all Pathways

GFOL 1020 renumbered to GEQL 2020 and moved to sophomore year

GEOL 4080 renumbered to GEOL 4820 and cross-listed with CE 4820

New requirement of GEOL 1120 in the second semester freshman year

Course replacemnents for GEOL 2110 and 2120 which no longer are being taught

Creation of a new field course, GEOL 2750, to provide students with more practical experience
and hands-on learning opportunities in geology prior to their 3000- and 4000-level courses and
laboratories

General rearrangement of courses to achieve better balance in the curriculum pathways
Department approved lists updated

Changes Unigue to the Base Degree (no declared concentration)

Course replacements for GEQOL 2080 and GEOL 3160 which are no longer being taught

Course replacements for Biology 1030 + 1050, CSEN 2020, ENSP 2000, GEOL 3000, GEOL 3130,
GEOL 4050, GEOL 4080, and GEOL 4090 with STEM requirement hours or geology requirement
hours to allow students more flexibility in selecting the specific science, technology, engineering
and math classes for their individual needs

Reductian in total semester hours from 122 to 120

Changes Unique to the Environmental Science Concentration

Environmental Science Concentration requirement hours decreased from 27 (of which 3 had to
be in geology) to 14 sa that required courses could be added to strengthen student skills in
technology and critical thinking and to improve their foundation in geology. These needs were
identified by both students and faculty in the program.

The summer research experience has been increased from 3 to 6 hours for consistency with the
base degree and hydrogeology concentration and to improve critical student skills

Reduction in total semester hours from 122 to 121

Changes Unique to the Hydrogeology Concentration

Technical requirement hours in the previous curriculum have been renamed Hydrogeology
Concentration requirement hours for clarity

Six hours of Geology requirement in the previous curriculum have been replaced by addition of
two new required geology courses (7 hours)




Course Credits Program Requirments Evaluation of Programmatic Credit Differences
BS Geo!  Hydro Con Env Conc Base vs. Hydro  Basevs. Env  Hydro vs. Env
BIOL1030 3 1 0 3 3
BIOL1040 3 1 0 3 3
BIOL1050 1 1 0 1 1
BIOL1060 1 1 0 1 1
CH1010 4 1 1 0 0 0
CH1020 4 1 i 0 0 0
QOrganic Chem 3 i 0 3 3
EES4010 3 1 3 0 3
ENGL1030 3 1 1 1 0 0 0
ENSP2000 3 1 0 3 3
ENSP4000 3 1 0 3 3
GEQL1010 3 1 1 1 0 0 0
GEOL1030 1 1 1 1 o 0 0
GEOL1120 3 1 1 1 0 0 0
GEOL2020 4 1 1 1 0 0 0
GEOQOL2050 3 1 i 1 0 0 0
GECGL2070 1 1 1 1 0 0 0
GEQL2910 1 1 1 1 8] 0 0
GEQL2920 1 1 1 1 o 0 0
GEOL3000 3 1 1 3 3 0
GEOL3020 4 1 1 1 0 0 0
GEOL3130 4 1 & 0 4
GEOL3180 3 1 1 3 3 0
GEOL3910 2 1 1 1 0 0 0
GEOL3920 2 1 1 1 0 0 0
GEQOL4050 4 1 4 0 4
GEOL4090 4 1 & 0 4
GEOQLA150 4 1 1 & 4 0
GEDL4210 3 1 1 3 3 0
GEOL4820 3 1 1 3 3 0
GEOL4910 3 1 1 1 ¢ 0 0
GEQL4920 3 1 1 1 0 0 0
MATH1060 4 1 1 1 c 0 0
MATH1080 4 1 1 1 0 0 0
Statistics Reqt. 3 1 1 3 3 0
PHYS1220 3 1 1 1 0 0 0
PHYS1240 1 1 1 0 1
PHYS2210 3 1 3 0 3
Difference in Credits for Required Courses: 38 36 36



Geology B.S. Degree
2014 - 2015 Curriculum

: LR o "FRESHMAN YEAR. 3000 L
CH 1010 General Chemistry 4 CH 1020 General Chemistry

4
__ ENGL 1030 Accelerated Composition 3 | __ GEDL1120 Earth Resources 3
___ GEOL 1010 Physical Geology 3 | __ MATH 1080 Calculus of One Varizble il 4
_ GEOL 1030 Physical Geology Lab 1 | ARH/SSReqt' 3
__ MATH 1060 Calculus of One Variable | 4 | __ ARH/SSReqt! 3
15
L T e B e e M S SOPHOMOREYEAR 7 i R
_ GEQL 2050 Mineralogy and Intro. Petrology 3 __ GEOL 2020 Earth History 4
__ GEOQL 2070 Mireral. And Intro. Petrology Lab 1 | __ GEOL2920 Infroduction to Research il 1
__ GEOL 2910 Introductien to Research | 1 | . STEMReqt’ 4
__ PHYS51220 Physics with Calculus | 3 | ___ STEM Reqt’ 3
____ STEM Regt’ 3 | ... Quantitative Science’ 3
_ ARH/SSReqt’ 3
___ ARH/SS Reqt! 3
17 15
LR TR Shmm R O UNMORYEAR S v
___ GEOL 3020 Structural Geology 4 | Geology Reqt® 3
____ GEOL 3910 Research Methods | 2 | Geology Reqt’ 4
____ Quantitative Science’ 3 | ____ GEOL 3920 Research Methods II 2
____ STEM Regt’ 3 | STEMReqgt’ 3
12 12
C el RS UMMER. FIEED-EXPERIENCE o ORI R
__ field Experience® 6
____ GEOL 4916 Research Synthesis | 3 | ___ GEOL4920 Research Synthesis [f 3
____ Gealogy Regt” 4 | Geology Regt’ 4
___ STEM Regt’ 3 | __ STEM Regt’ 3
__ STEM Reqt’ 3 | STEMRegt’ 3
i3 13

120 Total Semester Hours

1 Sec Generat Education Requirements. Three of these credits must also satisfy the Crass Cultural Awareness

Requirement.

2 Twenty-eight credit hours sefected {rom department approved fist. Mo mare than 14 hours below the 3000-levet and T S
ng more than & howrs below the 2000-level. Caurses cannat be used to satlsfy any other requirement, CCARequirement; . P H

eﬂééE;Edu';ation Hours Co'mpEeted: :

3 Select fram department approved list. Courses cannot be used 1o satisty any other requirement. TOtE]# 0

4 Fifteen credit hours Select from GEGL 3130, 3180, 4050, 4096, 4150, 4218, or 4820, Only excess hours ¢an be used 1o e
satisfy STEM requirement liours.

5 GEDE, 4750, or other & ¢r hr summer geology fiekd camp, ar a cembination of GEOL 2750 plus a three credit hour field
course in geology ar other approved discipline. Students desidng to become registered professional geologists should
take a six-credit hour summer {ield camp.




Geology B.S. Degree
2014 - 2015 Curriculum

R i s “FRESHIMAN YEAR °
__ €H 1010 General Chemistry 4 | __  CH1020 General Chemistry 4
___ ENGL 1030 Accelerated Compasition 3 GEOQL 1120 Earth Resources 3
__ GEOL 1010 Physical Geology 3 | MATH 1080 Calculus of One Variable Il 4
____ GEOL 1030 Physical Geology Lab 1 A&H/SS Regt’ 3
__ MATH 1060 Calcutus of One Variable | 4 ABH/SS Regt? 3

15
L R w0 SOPHOMORE YEAR - T
____ BIOL 1030 General Blology 1 3 | __ BIOL1040 General Biology Il 3
_____ BIOL 1050 Generat Biology Lab | 1 | ____ BIOL 1060 General Biology Lab i 1
__ GEOL 2050 Mineralogy and Intro. Petrology 3 | ___ GEOL 2020 tarth History 4
___ GEOL 2070 Mineral. And Intro. Petrology Lab 1 | GEOL2920Introduction to Research Il 1
___ ENSP 2000 Intro. To Environmental Science 3 | PHYS 1220 Physics with Calculus | 3
____ GEOL 2910 Introduction to Research | 1 |} ___ Organic Chemistry2 3
_ ARH/S5Reqt’ 3
15
- ' poCHJUNIOR YEAR o i e
__ GEOL 3000 Envirenmental Geology 3 | GEOL 3180 tntroduction to Geochemistry 3
__ GEOL 3020 Structural Geology 4 | ___ GEOL 3920 Research Methods 1I 2
____ GEOL 3910 Research Methods | 2 | ___ GEOL4210GIS Applications in Geology 3
___ GEOL 4150 Analysis of Geological Pracesses’ 4 | _ Statistics” 3
__ Env 5ci Concentration Reqt’ 4
13

R #SUMMER FIELD EXPERIENCE 0 7o i s v

- Field Expt‘-:rienceE 6
SR Ci e e oie 'SENIOR YEAR _ D s e

__ GEOL 4820 Groundwater and Contamma nt Transport 3 | __ GEOL 4920 Research Synthesis Il 3
_____ GEOL 4810 Research Synthesis | 3 | ____ Env 5ci Concentration Reqt® 4
____ ENGSP 4000 Studies in Environmental Science 3 Env Sci Concentration Reqt5 3
__ ABH/SS Req1 3 Env Sei Concentration Reqt5 3

12 13

121 Total Semester Hours

1 See General Education Requiremants. Three of these credits must also satisfy the Cross Cultural Awareness
Reguirement

2CH 2010 or CH 2230.
3 MATH 2060 can be substituted
4 STAT 2300 or MATH 3020,

5 Tatal af 14 eredit hours selected frem department approved list. No more than 8 hours below the 3000-level.
Courses cannot be used ta satisfy any other requirerment.

& GEQL 4750 or a combinatios of GEOL 2750 pius a three credit hout field caurse in geclogy, ecology, of othet approved
discipline. Stodents desiring ta bocome registered professionat geologists shauld take a six-credit summes geology field camp.

5TS Requiréfn‘én.t'

CCA Requirement: -

Tatal # of General Education Hou rs Completed

ENVIRONMENTAL SCIENCE REQUIREMENT QPTIONS - See Advisor for list (Pick 14 hours totall




Geology B.S. Degree
2014 - 2015 Curriculum

i : L " 'FRESHMAN YEAR: . Ll :
____ CH 1010 General Chemistry 4 | ___ CH1020 General Chemistry 4
___ ENGL 1030 Accelerated Composition 3 | ___ GEOL 1120 Earth Rescurces 3
____ (GEOL 1010 Physical Geology 3 | ____ MATH 1080 Caleulus of One Variable Il 4
____ GEOL 1030 Physical Geology Lab 1 A&H/S5 Reqt? 3
__ MATH 1060 Calculus of One Variable | 4 | ARH/SS Fleqt1 3
15
i i S CSOPHOMOREYEAR: e
_____ GEOL 2050 Mineralogy and Intro Petralogy 3 | __ GEOL 2020 Earth History 4
__ GEOL 2070 Mineralogy and Intro Petrology Lab 1 | GEOL2920 Introduction to Research If 1
_____ GEOL 2910 Intreduction to Research | A Statistics® 3
____ PHYS 1220 Physics with Calculus | 3 | PHYS 2210 Physics with Calculus |l 3
___ PHYS 1240 Physics Lab | 1 | Hydrogeology Concentration Reqtl: 3
____ Hydrogeology Concentration Reqtl: 3 | ARH/SS Fleqt1 3
___ ARH/SSReqt' 3
15
e : JUNIOR YEAR' e .
_____ GEOL 3000 Environmental Geology 3 | ____ GEOL3130Sedimentology and Stratigraphy 4
_____ GEOL 3020 Structural Geology 4 { __ GEOL3180 Introduction to Gecchemistry 3
____ GEOL 3910 Research Methods | 2 | ___ GEQL 3920 Research Methods It 2
_____ GEOL 4150 Analysis of Geological Processes’ 4 | GEOLA4210GIS Applications in Geology 3
13
B W SUMMIER FIELD EXPERIENCE
GEOL 4750 Summer Geology Field Camp 6
e - i SENIORYEAR =i . il '*fr-r'
__ GEOL 4820 Groundwater and Contaminant Transport 3 | EES4010 Environmental Engineering 3
___ GEOL 4310 Research Synthesis | 3 GEOL 4050 Surficial Processes 4
____ Hydrogeology Concentration Reqgt™: 3 | ___ GEOL 4090 Subsurface Methods 4
____ Hydrogeclogy Concentration Reth: 3 | ____ GEOL 4920 Research Synthesis 3
12 14

121 Total Semester Hours

1 See Genreral Education Reguirements. Three of these credfts must also satisfy the Cross Culturat
Awareness Requirement

TS Refuirement: A

2 Totab of 12 credit hours sefected from department approved list. Courses cannet be used to satisfy any

other requirement.

3 STAT 2300 ar MATH 3020,

4 MATH 2060 can be substituted,

Hydrogeolopy Concentration Reguirement -- See Advisor (Pick 12 hours total}




Geology B.S. Degree
2014 - 2015 Curriculum

~FRESHMAN YEAR

CH 1010 General Chemistry 4

___ (CH 1020 General Chemistry 4

___ ENGL 1030 Accelerated Campaosition 3 | ___ GEOL1120 Earth Resources 3
____ GEOL 1010 Physical Geology 3 | MATH 1080 Calculus of One Variabie Il 4
____ {EOL 1030 Physical Geology Lab 1 | A&H/SS Reqt! 3
____ MATH 1060 Calculus of One Variable | 4

15 14
L T T L TR e : SOPHOMORE YEAR o
____ GEOL 2050 Mineralagy and Intro. Petrology 3 | ___ GEOL2020 Earth History 4
___ GEOL2070 Mineral. And Intra. Petrology Lab 1 | __ GEOL 2920 Introduction to Research Il 1
____ GEOL 2910 Introduction to Research | 1 |__ STEMReqt’ 4
___ PHYS 1220 Physics with Calculus } 3 | __ 5iEM Reqt2 3
_____STEM Reqi’ 3 | ___ Quantitative Science’ 3
__ A&H/SS Reqt’ 3

i4 15

SR S JUNIOR YEAR

_____ GEOL 3020 Structural Geology 4 | Geology Reqt® 3
____ GEOL 3910 Research Methods | 2 | ___ Geology Heqt4 4
____ Quantitative Science’ 3 | ___ GEOL 3920 Research Methods Il 2
____ STEM Reqt’ 3 | __ STEMReqt’ 3
___ STEMReqt’ 3 | A&H/SSRegth 3

15 15

SN . SUMMER FIELD EXPERIENCE

___ Field Experieru:e5 6
A R ~SENIOR YEAR R
_____ GEOL 4910 Research Synthesis | 3 | GEOL4920 Research Synthesis Il 3
____ Geology Reqt4 4 Geology Reqt“ 4
___ STEMReqt’ 3 | ___ STEMReqt’ 3
__ A&H/SSReqt’ 3 STEM Reqt’ 3

i3 i3

120 Total Semester Hours

1 e General Education Requirements. Three of thase credits must alse satisfy the Cross Cultural Awareness
flequirement.

2 Twanty-elght credit hours selected fram department approved fist. No mare than 14 haurs below the 3000-level and
no mara than B hours helow the 2000-fevel. Courses cannat be used to satisfy any other requirement.

3 Sulect from department approved list. Caurses cannot be used to satisty any ather requiremient.

4 Fifteen credit hours. Select fram GEOL 3130, 3180, 4050, 4090, 4150, 4210, or 3820, Only excess haurs can be used to
satisfy STEM reguirement hours.

S GEOL 4750, or other 6 or h summer geatogy field camp, or a combinatisn of GEOL 2750 plus a three credit hour field
zourse in geology &r other approved discipline. Students dasiring to become registarad professianal geologists should
tike a six-credit hour summer field camp.

ST_S_Réquin_é_meh_t: '

CCA quuiré:ménf: i

Total # of General Education Hours Completed: - =~




Department Approved Lists for Base Geology B.S. Degree Program

2. STEM Requirement

Courses used to satisfy the STEM Requirement cannot be used to satisfy any other geology degree
requirement. Pick a minimum of 28 credit hours total from the disciplines below subject to the following
limitations:

(1) No more than 14 credit hours below the 3000-level and no more than 8 credit hours below the
2000-level

(2) No creative inquiry courses without prior approval from the advisor

{3) No research-based or independent study-type course outside GEOL without prior approval from
the advisor, and

{4} Credit for GEOL 4110 is limited to a maximum of 3 hours.

Acceptable course prefixes are: ASTR, BCHM, BE, BIOE, BIOL, CE, CH, CHE, ECE, EES, ETOX, GEOL,
IE, ME, MICR, MSE, MATH, PHYS

Other acceptahble courses, subject to the limitations above, are:

CSEN 2020 Soils
ENSP 2000 introduction to Environmental Science
ENGR 1020 Engineering Disciplines and Skills
ENGR 1410 Programming and Problern Solving
EM 2020 Engineering Mechanics: Dynamics
CPSC 1110 or CPSC 1150 or CPSC 1610 3

(Note: Credit can be received for only one of these introductory programming courses)

W W N W

3. Quantitative Science

Courses selected to satisfy the Quantitative Science Requirement cannot be used to satisfy any other
geology degree requirement. Pick two courses from the groupings helow:

Pick one or two courses from: GEOL 4150, MATH 2060, MATH 2080, MATH 3110

Pick up to one course from: STAT 2300, MATH 3020, MATH 3600, ENGR 1410
CPSC 1610, CPSC 1150, CPSC 1110

4, Geology Requirement

Explanation already is contained in the footnote.



5. Field Experience

Footnote reads:
GEOL 4750, or other 6 cr hr summer geology field camp, or a combination of GEOL 2750 plus a
three credit hour field course in geology or ather approved discipline. Students desiring to
become registered professional geologists should take a six-credit hour summer field camp.

In addition to the courses specifically listed above, other currently approved three credit hour field
courses at Clemson University are:

GEOL 3700 Western US Field Study

GEOL 3750 Bahamian Field Study
Other field courses at Clemson University or at other universities may be approved on a case-by-case
basis. See your advisor for guidance and assistance.



Geology B.S.

Degree

2014 - 2015 Curriculum

: FRESHMAN YEAR . U
____CH 1010 General Chemistry 4 | {H 1020 General Chemistry 4
___ ENGL 1030 Accelerated Composition 3 | . GEOL1120 Earth Resources 3
___ GEOL 1010 Physical Geology 3 | MATH 1080 Calculus of One Variable Il 4
___ GEOL 1030 Physical Geology Lab 1 | ARH/SSReqt! 3
__ MATH 1060 Caleutus of One Variable | 4
15 14
R : SOPHOMORE YEAR '
_____ BIOL 1030 General Biology | 3 | ____ BiOL 1040 General Biology !l 3
_____ BIOL 1050 General Biology Lab | 1 | ___ BIOL 1060 General Biology Lab Ii 1
. GEOL 2050 Mineralogy and Intro. Petrology 3 | . GEOL2020 Earth History 4
_____ GEOL 2070 Mineral. And Intro. Petrology Lab 1 | . GEOL?2920 Introduction 1o Research Il 1
. ENSP 2000 Intra. To Environmental Science 3 | . PHY51220 Physics with Calculus | 3
__ GEOL 2510 Introduction to Research | i | ___ Organic Chemistry’ 3
_ ARH/SS Reqt* 3
15 15
e D A BRI . JUNIOR YEAR : AN
_____ GEOL 3000 Environmental Geology 3 | GECL 3180 Introduction to Geochemistry 3
___ GEOL 3020 Structural Geology 4 | GEOL 3920 Research Methods Il 2
___ GEOL 3910 Research Methods | 2 | ____ GEOLA4210 GIS Applicatians in Geology 3
_____ GEOL 4150 Analysis of Geological Processes’ 4 | statistics’ 3
_ ABH/SS Reqt! 3 | EnvSciConcentration Reqt’ 4
16 15
R - 2  SUMMER FIELD EXPERIENCE
___ Field Experience® 6
S e E O "SENIOR YEAR
___ GEOL 4820 Groundwater and Contaminant Transport 3 | __ GEOLA4920 Research Synthesis Il 3
_____ GEOL 4910 Research Synthesis | 3 Env Sci Concentration Reqt5 4
_____ EN5P 4000 Studies in Environmental Science 3 Env Sci Concentration Req’c5 3
_ ABH/SS Reqt 3 Env Sti Concentration Reqt® 3
12 13

121 Total Semester Hours

1 See General Education Requitements. Three of these credits must also satisfy the Cross Cultural Awareness
Requirement

2 CH 2010 or CH 2230,

3 MATH 2060 can be substituted

4 STAT 2300 ar MATH 3020

5 Total of 14 credit hours selected fram department approved list. No more than B hours below the 3000-level. Courses
cannot be used to satlsfy any ather requirement.

STS Requsrement

CCA Requirement:

Total # of General Ec!ucatlon Hours Completed

6 GEOL 4750 et a combination of GEOL 2750 plus a three :redll hour field course In gealagy, ecology, or other approved
discipline. Students deslring to become regi i proft | geclogk

should take a sh-credit summer geolopy field cama.

ENVIRONMENTAL SCIENCE REQUIREMENT OPTIONS - See Advisor for list {Plck 14 hours total}




AGR (ENSP) 3150 Environment and Agriculture

APEC 2570 Natural Resources, Environment, and Ecanomics
APEC {CRD) 3570 Natural Resource Economics

APEC 4570 Natural Resource Use, Technology, and Policy
BE 3220 Small Watershed Hydrology and Sedimentology
BE 4220 Hydrologic Modeling of Small Watersheds

BIOL {WFB) 3130 Conservation Biology

BIOL 4100 Limnology

BIOL {ENR) 4130 Restoration Ecology

BIOL 4410 Ecology

BIOL 4430 Freshwater Ecology

CH 4130 Chemistry of Agueous Systems

CSEN 2020 Sails

CSEN {BE) 4080 Land Treatment of Wastewater and Sludges
CSEN {GEOL) 4850 Environmental Soil Chemistry

EES 4020 Environmental Engineering

EES 4100 Environmental Radiation Proteciion |

EES 4800 Environmental Risk Assessment

EES 4840 Municipal Selid Waste Management

EES 4850 Hazardous Waste Management

FNR 2040 Soil Information Systems

GEOL 2700 Experiences in Sustainable Development: Water
GEOL 2750 Field Methods in Gealagy**

GEOL 3130 Sedimenioiogy and Stratigraphy

GEQL 3700 Western US Field Study **

GEOL 3750 Bahamian Field Study **

GEOL 4050 Surficial Processes

GEOQL 4090 Environmental and Exploration Geaphysics
GEOL 4590 Biogeochemistry

GEQL 4750 Summer Geology Field Camp**

MATH 2060 Calculus of Severable Variables

MATH 2080 Introduction to Ordinary Differential Equations
MATH 3110 Linear Algebra

MATH 3600 Intermediate Mathematical Computing
MICR 3050 General Microbiology

MICR 4010 Microbial Diversity and Ecclogy

MICR 4020 Environmental Microbiolegy

MICR 4100 Soil Microbiology

PHYS 2210 Physics with Calculus 11

PHYS 2400 Physics of the Weather

PHYS 2450 Physics of Global Climate Change

Approved List of Courses for Environmental Science Concentration Requirement*
STUDENTS MUST PICK A MINIMUM OF 14 CREDIT HOURS FROM THIS LIST.
NO MORE THAN 8 CREDIT HOURS CAN BE SELECTED FROM COURSES BELOW THE 3000-LEVEL

W oW ow W WwWdS SO Wk R wwbWww s Wk W b ww s W wwwdwwwioww

*Students whose goal is to become a registered professional genlogist (PG) should take GEOL 3130 and 4050.
**May count toward “Field Experience” or “Environmental Stience Cancentration Elective” {but not bath).




Geology B.S. Degree

2014 - 2015 Curriculum

___ CH1010 General Chemistry 4 | CH 1020 General Chemistry 4
___ ENGL 1030 Accelerated Composition 3 | ____ GEOL1120Earth Resources 3
____ GEOL 1010 Physical Geology 3 MATH 1080 Calculus of One Variable Ii 4
__ GEQL 1030 Physical Geclogy Lab i ARH/SS Reqt! 3
__ MATH 1060 Calculus of One Variable | 4
15 14
L R 'SOPHOMORE YEAR @~ 1
____ GEOL 2050 Mineralogy and Intro Petrology 3 | ___ GEOL 2020 Earth History 4
_____ GEOL 2070 Mineralogy and Intro Petrology Lab 1 | ___ GEOQL 2920 Introduction to Research [l 1
____ GEOL 2810 Introduction to Research | 1 Statistics® 3
___ PHYS 1220 Physics with Calculus | 3 | ___ PHYS 2210 Physics with Calculus I 3
____ PHYS 1240 Physics Lab | 1 | A&H/SSReqt' 3
_____ Hydrogeology Concentration Reqtzz 3
_ A&H/SS Reqt' 3
15 14
Sl CJUNIOR YEAR ©1 o o -
. (EOL 3000 Environmental Geclogy 3 | __ GEOL3130 Sedimentology and Stratigraphy 4
____ GEOL 3020 Structurat Geology 4 | ___ GEOL 3180 Introduction to Geochemistry 3
_____ GEOL 3910 Research Methods | 2 | GEOL3%20Research Methods |l 2
____ GEOL 4150 Analysis of Geological Processes’ 4 | __ GEOL 4050 Surficial Processes 4
. A&M/SS Reqt1 3 | ___ GEOL 4210 GiS Applications in Geology 3
16 186
D Sl _ 'SUMMER FIELD EXPERIENCE
___ GEOL 4750 Summer Geology Field Camp 6
S e e e e T SENIOR YEAR
____ GEOL 4820 Groundwater and Contaminant Transport 3 | __ EESA4010 Environmental Engineering 3
____ GEQL 4810 Research Synthesis | 3 | __.. GECL 4090 Subsurface Methods 4
_____ Hydrogeology Concentration Reqtz: 3 GEOL 4920 Research Synthesis 3
___ Hydrogeology Concentration Reqtzz 3 Hydrageology Concentration Rer;tz: 3
12 13

121 Total Semester Hours

1 See Geperal Education Requirements. Three of these credits must also satisfy the Cross Cultural
Awareness Requirement

2 Total of 12 credit hours selected from department approved list. Courses cannst be used to satisfy any
other requirement.

3 5TAT 2300 or MATH 3020,
4 MATH 2060 can be substituted,

- STS Requirement:

_ CCARequirement:

Total Number of General Education Mours Completed:

Hydrogeology Concentration Requirement -- See Advisor (Pick 12 hours total)




Approved List of Courses for Hydrogeology Concentration Requirement
(STUDENTS MUST PICK A MINIMUM OF 12 CREDIT HOURS FROM THIS LIST)

CH 2230 or CH 2010 Organic Chemistry

CSEN 2020 Soils

ENSP 2000 Introduction to Environmental Science

GEOL 2700 Experiences in Sustainable Development: Water
GEQCL 2750 Field Methods in Geology

MATH 2060 Caiculus of Several Variables

MATH 2080 introduction to Ordinary Differential Equations
ENGR 1020 Engineering Disciplines and Skills

ENGR 1410 Programming and Problem Solving

CE 2010 Statics

CE 2080 Dynamics

EM 2020 Engineering Mechanics: Dynamics

CPSC 1110 or CPSC 1150 or CPSC 1610 3
{Note: Credit can be received for anly one of these introductory programming courses)

WMo W W N D B WWwWw s W

3000- and 4000-level courses in ASTR, BCHM, BE, BIOE, BIOL, CE, CH, CHE, ECE, EES, ETOX, GEOL,
IE, ME, MICR, MSE, MATH, PHYS can also be used to satisfy the Hydrogeology
Concentration requirement subject to the following limitations: (1) No creative inquiry
courses without prior approval, (2) No research-hased or independent study-type
course outside GEOL without prior approval, and (3) Credit for GEOL 4110 is limited to a
maximum of 3 hours.
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College of Engineering and Science

GEOLOGY

Bachelor of Science

Geology and biogeochemical environmental science
tnvolve the physics and chemistry of materials that
comprise the earth, as well as the development and
influence of life on earth and the environmental
systems and processes involved. The chemical,
physical, and biclogical responses to environments
on and in the earth must be theroughly understood
ara fundamental level so that the history of the earth
can be deduced, future changes and natural disasters
might be predicted, and sustainable approaches to
natural resources developed. We depend on many
gealogical resources; for example, water from ground
and surface systems, metals from minerals, and power
from coal, petroleum, and radioactive minerals,
Geology integrates the science and engineering prin-
ciples used for understanding and managing these
geological and environmental systems. The Geology
curriculum is built around three themes in geology
and environmental science: appreciation for spatial
and temporal scales, knowledge of earth materials

and compositions of environmental systems, and
understanding geclogical and environmental pro-
cesses. The Bachelor of Science degree can be earned
in traditional geology or with a concentration in
Hydrogeology or Enwironmental Science. All majors
participare in an interdisciplinary problem-oriented
group research sequence and capstone course.

Employment opportunities fer geologists and envi-
ronmental scientists ate numerous and varied. In-
cluded are such farreaching fields as environmental
and engineering consulting firms, mineral-producing
industries, railroads, municipaliries, narural resources
conservarion organizations, and water authorities.
Many students go on to graduare study. It is impor-
tant, therefore, that a geology or biogeochemical
envirenmental science educarion develop a broad
and rigorous base integrating a variery of descriptive
and quantirative marerial.

The "traditionzl” curriculum provides the fundamen-
rals of geology and excellent support in bsic sciences.
Graduares are prepared for employment or for gradu-
ate study in any field of geology. The Environmental
Science Concentration provides an appropriate
quanritarive science base for students interested in
environmental science and an introduction to envi-
ronmental systems. [t prepares srudents for careers
in natural resources, the environmental consulting
industry, government agencies or graduate school in
environmental fields. The Hydrogeology Concentra-
tion may be taken by students interested in surface
and proundwater systems and applying engineering
principles to peologic problems. Graduartes from the
Hydrogeology Concentration work for consulting
companies, government agencies and in the natural
resources area or go on to graduate study.

Freshman Year

First Semester

4 .CH 1010 General Chemistry

3 - ENGL 1030 Accelerated Compuosition
3 - GEOL 1010 Physical Geology

1- GEOL 1030 Physical Geology Lab.
4-MTHS 106C Caleulus of One Variable [

15

Second Semester

4. CH 1020 General Chemistry

4-GEOL 1020 Earth History

4. MTHS 1080 Calculus of One Variable 11

3 - Arts and Humanities (Non-Lit.) Requirement®

15

Sophomore Year

Fiest Semester

3-BIOL 1030 General Biology 1

1 - BIOL 1050 General Biolegy Lab. 1

3-GEOL 2050 Mineralogy and Inro. Petralogy
2 -GEOL 2080 Min. and Intro, Perrography Lab.
4 - GEOL 2110 Geoanalysis 1

1-GEOL 2910 Introducrion to Research 1

1 - Elective

15

104

Second Scemester

4-CSEN 2020 Soils

4. GEOQOL 2120 Geoanalysis 1

1-GEOL 2920 Introduction ro Research 11
3-PHYS 1220 Physics with Caleulus 1

3 - Social Science Requirement!

15

Junior Year

First Semester

3 - ENSP 2000 Intro. to Environmental Science
4 - GECOL 3020 Scructural Geology

3 - GEQL 3160 lgneous and Metamorphic Petral.
2 - GEOI. 3910 Research Methods 1

3 - Ares and Humanities (Literature) Requirement!

1

wn

Second Semester

3-GEOL 3000 Envirenmental Geology

4 - GEOL 3130 Sedimentology and Stratigraphy
2-GEOL 3920 Research Methods [T

3 - Geology Reguirement?

3 - Secial Science Requirement!

2 - Elecrive

17

Summer
6 - Summer Geology Field Course?

Senior Year
First Semester

4 - GEOL 4050 Surficial Geology
3. GEOL 4080 Geohydrology
3-GEOL 4910 Research Synthesis
2 - Elecrive

12

Second Semester

4 - GEOL 4090 Subsurface Methods
3-GEOL 4920 Research Synthesis 11
3 - Geology Requirement’®

2 - Elective

2
122 Total Semester Hours

'See Genera! Education Requirements, Three of these credir
lhours must also satisfy the Cross-Culwural Awareness Require.
ment.

ATHS 2060 and 2068 or 3010 or EXST 3010 may be substituted,
‘Select from departmentapproved list.

“See advisor.

ENVIRONMENTAL SCIENCE
CONCENTRATION

Freshman Year

First Semeszer

4-CH 1010 General Chemistry

3-ENGL 1030 Accelerated Composition
3-GEOL 1010 Physical Geology

1 - GEQL 1030 Physical Gealogy Lab.

4 -MTHS 1060 Calculus of One Variable 1

i5



College of Engineering and Science

GEOLOGY

Bachelor of Science

Geology and biogeochemical environmental science
involve the physics and chemistry of materials that
comprise the earth, as well as the development and
influence of life on earth and the environmental
systems and processes involved, The chemical,
physical, and biological responses w0 environments
on and in the earth must be thoroughly understood
ar a fundamental level so that the history of the earth
can be deduced, furure changes and natural disasters
might be predicted, and sustainable approaches 1o
natural resources developed, We depend on many
gealogical resources; for example, water from ground
and surface systems, metals from minerals, and power
from coal, perroleum, and radioactive minerals.
Geology integrates the science and engineering prin-
ciples used for understanding and managing these
geotogical and environmental systems, The Geology
curricutum is built around three themes in geology
and environmental science: appreciation for spatial
and temporal scales, knowledge of earth materials

and compositions of environmental systems, and
undesstanding geological and environmental pro-
cusses. The Bachelor of Science degree can be earned
in tradiriona!l geclogy or with a concentration in
Hydrogeology or Enviranmental Science. All majors
participate in an interdisciplinary problem-oriented
group research sequence and capstone course.

Employment opportunities for geologists and enwi-
ronmenral scienrists are numerous and varied. In-
cluded are such far-reaching fields as environmental
and engineering consulting firms, mineral-producing
industries, railroads, municipalities, natural resources
conservation organizations, and water authorities.
Many students go on o graduate study. It is impor-
rant, therefore, thar a geology or biogeochemical
environmental science educasion develop a broad
and rigorous base integrating a variety of descriptive
and quantitative material,

The “raditional” curriculum provides the fundamen-
tals of geatogy and excellentsupport in basic sciences.
Graduares are prepared for employment or for gradu-
ate study in any field of geology. The Environmental
Science Concentration provides an appropriate
quanritarive science base for srudents interested in
environmental science and an introduction o envi-
ronmental systems. 1t prepares students for careers
in natural resources, the environmental consulting
industry, government agencies or graduate school in
environmental fiefds, The Hydrogeology Concentra-
tion may be taken by students interested in surface
and groundwater systems and applying engineering
principles to geologic problems, Graduates from the
Hydrogeology Concentration work for consulting
companies, government agencies and in the natural
resources area or go on to graduate study.

Freshman Year

First Semester

4 -CH 1010 General Chemistry

3. ENGL 1030 Accelerated Composition
3-GEOL 1010 Physical Geology
1-GEOL 1030 Physical Geology Lab.

4 - MTHS 1060 Calculus of One Variable 1

15

Second Semester

4. CH 1020 Genersl Chemistry

4 -GEOQL 1020 Earth History

4. MTHS 1080 Calculus of One Variable 11

3 - Arts and Humanities (Non-Lit.) Requirement!

15

Sophomore Year

First Semester

3-BIOL 1030 General Biology 1

1 - BIOL 1850 General Biology Lab. 1

3 - GEQL 2050 Mineralogy and Intro. Petrology
2 - GECL 2080 Min. and Inrro. Petrography Lab.
4 - GEOL 2110 Geoanalysis I?

1-GEQL 2910 Inmoduction to Research |

1- Elective

—
w

104

Second Semester

4 - CSEN 2020 Soils

4. GEOL 2120 Geoanalysis 1¥

1-GEQOL 2920 Introduction to Research 11
3. PHYS 1220 Physics with Caleulus 1

3 - Social Science Requirement!

15

Junior Year

First Semester

3- ENSP 2000 Intro. te Environmental Science
4 - GEQL 3020 Srructural Geology

3 - GEQL 3160 Ignecus and Metamorphic Perrol.
2 - GEOL 3910 Research Methods 1

3 - Arvs and Humaniries {Lizerature) Reguirement!

15

Second Semester

3. GEOL 3000 Environmental Geology

4 - GEOL 3130 Sedimentology and Stratigraphy
2- GEOL 3520 Research Methods 11

3 - Geology Reguirement?

3 - Social Science Reguirement!

2 - Elective

17

Summer
6 - Summer Geology Field Course?

Senior Year

First Semester

4 - GEOL 4050 Surficial Geology
3-GEOL 4080 Geohydrology

3 - GEOL 4910 Research Synthesis 1
1- Elective

12

Second Semester

4. GEOL 4090 Subsurface Methods
3 - GEOL 4920 Research Synthesis
3 - Geology Requirement?

2 - Elective

12
122 Total Semester Hours

See General Education Requirements. Three of these credit
hours must also satisfy the CrossCultural Awareness Require-
ment.

MTHS 2060 and 2080 or 3010 or EXST 3010 may be substituted.
Select from: deparmmentappreved list,
*See advizsor.

ENVIRONMENTAL SCIENCE
CONCENTRATION

Freshman Year

First Semester

4. CH 1010 General Chemistry

3-ENGL 1030 Accelerated Composition
3. GEOL 1010 Physical Geology

1-GEOL 1030 Physical Geology Lab.

4. MTHS 1060 Calculus of One Variable [

1

o



2014 - 2015 Curricuium

== S - FRESHMAN YEAR - .
CH 1010 General Chemistry 4 | (CH1020 Gmé-nmeral Chemistry 4
ENGL 1030 Accelerated Composition 3 | __ GEDOL1120 Earth Resources 3
GECL 1010 Physical Geology 3 | MATH 1080 Calculus of One Variable Il 4
GEOL 1030 Physical Geology Lab 1 | A&H/SSReqt! 3
MATH 1060 Calculus of One Variable | 4 | ARH/SSReqt® 3
15 17
iR e : A SOPHOMORE YEAR: SRR SR
GEOL 2050 Mineralogy and Intro. Petrology 3 | __ GEOL 2020 Earth History 4
GEOL 2070 Mineral. And Intro. Petrology Lab 1 | GEOL 2920 Introduction to Research Il 1
GEOL 2910 Introduction to Research | 1 | ___ STEMReqt’ 4
PHYS 1220 Physics with Calculus | 3 | STEMReqt’ 3
STEM Reqt® 3 | Quantitative Science’ 3
A&H/SS Reqt? 3
A&H/SS Regt? 3

= .. JUNIOR® i g
GEOL 3020 Structural Geology 4 | Geology F&eqt4 3
GEOL 3910 Research Methods | 2 | Geology Reqt‘1 4
Quantitative Science’ 3 | ___ GEOL3920 Research Methaods !l 2
STEM Regt” 3 | STEM Reqt® 3

12
T 77 SUMMER FIEED EXPERIENCE
Field Experienc 6
GEOL 4910 Research Syntl 3 | GEOL4920 Research Synthesis Il
Geology Reqt® 4 Geology Reqt”
STEM Reqt? 3 | STEMReqt’
STEM Reqt® 3 | STEMRegt’
13 13

120 Total Semester Hours

neral Education Requirements. Three of these credits must also satisfy the Cross Cultural Awareness

1ent.

-gight credit hours selected from department approved list, No more than 14 hours befow the 3000-level and
than 8 hours below the 2000-level. Courses cannot be used to satisfy any other requiremeant,

rom department approved fist. Courses cannot be used Lo satisfy any other requirement,
credit hours. Select from GEGL 3130, 3180, 4050, 4080, 4150, 4210, or 4820. Only excess hours can be used to

'EM requirement hours.

750, or ather & cr hr summer geology fleld camp, or 8 combination of GEQL 2730 pius a three credit hour field
geology or other appraved discipline. Students desiring to become registered professional paalogists should
~credit haur summer field eamp.
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2014 - 2015 Curriculum

4 | CH1020 General Chemistry 4
3 | __ GEOL 1120 Earth Resources 3
__ GEOL 1010 Physical Geology 3 | MATH 1080 Calculus of One Variable Il 4
1 3
4 3

__ CH 1010 General Chemistry
__ ENGL 1030 Accelerated Composition

A&H/SS Regt’
A&H/SS Reqt’

__ GEOL 1030 Physical Geology Lab
__ MATH 1060 Calculus of One Variable |

17
__ BIOL 1030 General Biology ! 3 | __ _ BIOL 1040 General Bnology i 3
__ BIOL 1050 General Biology Lab | 1 | ___ BIOL 1060 General Biology Lab ii 1
__ GEOL 2050 Mineralogy and Intro. Petrology 3 | __ GEOL 2020 Earth History 4
__ GEOL 2070 Mineral. And Intro. Petrology Lab 1 | GEOL2920Introduction to Research i 1
__ ENSP 2000 Intro. To Environmental Science 3 | ___ PHYS 1220 Physics with Calculus | 3
__ GEOL 2910 Introduction to Research | 1 | ____ Organic Chemistry2 3
_ A&H/SS Reqt’ 3

15
__ GEOL 3000 Environmental Geology 3 | GEOL 3180 Introduction to Geochemistry 3
__ GEOL 3020 Structural Geology 4 | __ GEOQOL 3920 Research Methods || 2
__ GEOL 3910 Research Methods | 2 | GEOL 4210 GIS Applications in Geology 3
__ GEOL 4150 Analysis of Geological Processes’ 4 Statistics” 3
____ Env Sci Concentration Reqt® 4
13
......SUMMER.FIELD EXPERIENCE
Field Ex;:uarit::nce6 6 .
—— = —SENIOR YEAR g
__ GEOL 4820 Groundwater and Contaminant Transport 3 | GEOL 4920 Research Synthesis I 3
__ GEOL 4910 Research Synthesis | 3 ____ Env Sci Concentration Reqt5 4
__ ENSP 4000 Studies in Environmental Science 3 | __ EnvSciConcentration Reqt® 3
_ A&H/SS Reqt’ 3 | EnvSciConcentration Regt® 3
12 13

121 Total Semester Hours

General Education Requirements, Three of these credits must also satisfy the Cross Cultural Awareness

irement

2018 or CH 2230,

TH 2080 can be substituted
T 2300 or MATH 3020.

al of 34 credit hours selected from department approved list. Mo more than 8 hours below the 3000-level.
;es cannot be used to satisfy any other requirement.

)L 4750 or & combinatien 1 GEOL 2750 plus a three credit hour fisld course in geology, ecology, or other approved
line, Students desiring to become registered professional geologlsts should take a six-credit summer geolegy field camp.

ENVIRONMENTAL SCIENCE REQUIREMENT OPTIONS - See Ad\nsor or Elst (Plck 14 hours total}
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2014 - 2015 Curriculum

__ CH 1010 General Chemistry 4 | ____ CH1020 General Chemistry 4
_ ENGL 1030 Accelerated Composition 3 | ____ GEOL1120 Earth Resources 3
__ GEOL 1010 Physical Geology 3 MATH 1080 Calculus of One Variable Il 4
__ GEOL 1030 Physical Geology Lah 1 | A&H/SSRegt® 3
__ MATH 1060 Calculus of One Variable | 4 | A&H/SS Reqgt! 3
15
TR : : o SOPHOMOREYEAR - e e i
__ GEOL 2050 Mineralogy and Intro Petrology 3 | ___ GEOL 2020 Earth History 4
__ GEOL 2070 Mineralogy and Intro Petrology Lab 1 | GEOL 2920 Intraduction to Research Il 1
__ GEOL 2910 Introduction to Research | 17 Statistics’ 3
__ PHYS 1220 Physics with Calculus | 3 | . PHYS52210 Physics with Calculus || 3
__ PHYS 1240 Physics Lab | 1 | __ Hydrogeology Concentration Reqt’: 3
__ Hydrogeology Concentration Reqtz: 3 | ARH/SS Flfaqt1 3
__ A&H/SS Reqt’ 3
— 15
= = " JUNIOR YEAR. = o
__ GEOL 3000 Environmental Geology 3 | __ GEOL 3130 Sedimentology and Stratigraphy 4
__ GEOL 3020 Structural Geology 4 | __ GEOL 3180 Introduction to Geochemistry 3
_ GEOL 3910 Research Methods | 2 | __ GEOL 3920 Research Methods || 2
__ GEOL 4150 Analysis of Geolegical Processes’ 4 1 __ GEOLA4210GIS Applications in Geology 3
13 12

_ GEOL 4820 Groundwater and Contaminant Transport 3

_ GEOL 4910 Research Synthesis | 3
__ Hydrogeclogy Concentration Reqtzz 3
__ Hydrogeclogy Concentration Reqtz: 3

12

EES 4010 Environmental Engineering

GEOL 4050 Surficial Processes
GEOL 4090 Subsurface Methods
GEOL 4920 Research Synthesis

w B s owll

121 Total Semester Hours

General Education Requirements, Three of these credits must also satisfy the Cross Cultural

ness Requireameant

Il of 12 credit hours selected from department approved list, Courses cannot be used to satisfy any
requirement.

T 2300 or MATH 3020.

TH 2080 can be substituted.

Irogeoiogy Concentration Requirement -- See Advisor {Pick 12 hours total)
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CLEMSON

Uw BV ESR S 1T Y Curriculum and Course Change System - Print Change/Delete Course Form

X Change a Course - Abbrev & Number: GEOL- 1020
Corresponding Lab Course: GEOL--1021

Corresponding Honors course; GEQL--1020

.. Add Honors course: --

Corresponding Graduate course; -~

. Add Graduate course: --

Course Title: Earth History

Curriculum and Course Change System

Brief Statement of Change:
The course number is being changed to GEOL 2020 to better reflact the level of material
that is being covered in the course. The comesponding lab course and honors course
will also be renumbered to GEOL 2021 and GEOL 2020 for consistency.

Last Term taught: 201301'.. Change Abbrev to:

Effective Term: 01/2014 |X Change Number to: 2020

. Change Catalog Title: |.. Change Transcript Title:
from: from: Earth History
to: to:
From: Fixed Credit: 4 (3,3)|To: Fixed Credit: (,)

Change of Credit|variable Credit: - (-), (-) [|variable Credit: - {-),(-}

. Add cross-listing with the following child course(s):

. Delete cross-listing with the following child course(s):

. Reverse Parent/Child relationship with:

. Change Method . Change Course Modifier
of Instruction
from: to:|from: to:|from: ta:

. Change General Education Designation

.. A-Lacture Only

.. B-Lab (w/fea)

.. D-Seminar

.. E-Independent Study

.. F-Tutorial (w/fee)

. G-Studio

.. H-Field course

. I-Study Abroad

.. L-Lab (no/fee)

X N/B-Lecture/Lab{w/fee)

. Pass/Fail Only

..[X Graded

.. Variable Title

.|-. Creative Inguiry

. Repeatabhle

.. [maxirnum credits
..[from:
to:

.. Creative Inquiry

. English Composition

.. Oral Communication

.. Mathematics .
.. Natural Science w/Lab ..
.. Natural Science w/lLab ..
.. Math or Science

.. A&H (Literature)

.. ABH {Non-Literature)

.. Sacial Science

. CCA

. N/L-Lecture/Lab({no fee) .
. 5TS
. Change Catalog Description:
from:
to:

. Change Prerequisite(s
from:
to!

):

Learning Objectives:

Topical Outline:

Evaluation:

Form Originator: MSCHLAU, Schiautman,Mark A, Date Form Created: 10/28/2013
Form Last Updated by: MSCHLAU, Schlautman,Mark A. Date Form Last Updated: 10/28/2013

Form Number: 6731
Approval

] & &Wﬂw o Now 2¢ /9’; ("/bﬁB
Chair, Departmer{dCurncuEum Committee Date Chair, Undergraduate Curriculum Committee Date
/) /.

km “—1/{ o '/Jg — /fé TK /ff“f/f%

Department Chair Date Chair, Graduate Curriculum Committee Date
2 WIIE

C@:,—,Cgﬂegg,ﬁurrig_y{um Committee Date / Pravosg™ Date

= ) .
nlislvy L C /T %f%/ w1l

College Dean Date President Date




11/4113 Curriculumand Course Change System

CLEMSON

THTVER 7T Y Curricutum and Course Change System - Print New Course Form

Course Abbreviation & Number:

X New Undergraduate Course: GEOL- 2750
.. New Honors Course: -~

.. New Graduate Course: -

Effective Term: 08/2014

Catalog Title: Field Methods
Transcript Title: Field Methods
Fixed Credit Course: 3 (1,4}
Variable Credit Course: - (-), (-)

Method of Instruction Course Modifier General Education Designation
.. A-Lecture Only .. Pass/Fail Only .. Creative Inquiry
.. B-Lab (w/fee} X Graded ., English Commiposition
.. D-Seminar .. Variable Title .. Oral Comrmunication
.. E-Independent Study .. Creative Inguiry .. Mathematics
.. F-Tutaorial (w/fee) .. Repeatable Natural Science No
.. G~Studio maximum credits: .. Lab
.. H-Field course .. Natural Science w/lLab
. I-Study Abroad X Math or Science
.. L-Lab (no/fee) .. ABH {Literature}
X N/B-iecture/Lab{w/fee) .. ABH {Non-Literature)
.. N/i-Lecture/Lab(no fee) .. Social Science
.. CCA
.. 5TS

Add cross-listing with the following child course(s):

Catalog Description: Geology is a field-based science, Being a successful observer and interpreter of phenomena you encounter
in the field depends in large measure on what you have been prepared to see and record. This course provides the experience
and skills needed to be a competent field geologist.

Prerequisite(s): Geol 1010

Projected Enrollment:

Year 1l - 15 Year 2 - 15 Year 3 - 153 Year 4 - 15

Required course for students in: Geology

Statement of need and justification based on assessment results of student learning outcomes: Students lack the field-
based skills and assaciated confidence required of professional gealagists. The shift in geological training over the last 30 years
has shifted away from spending time in the field te spending time in front of a computer. Employers in the earth science field
have reported that applicants fack a basic understanding of fleld skills that are essential to solving the complex problems they are
addressing. A student who is canfident in bath their field-based technical skills and computer-based analytic reasoning will be
better prepared for positions in a field that is both demanding and varies widely In its expectations of graduates.

Textbook(s): Geological Field Techniques, edited by Angele Coe, Wiley-Blackwell 2010, ISBN: 1444330624

Learning Objectives: » Become proficlent and comfortable with the basic tools and methods used in field interpretation.

« Leamn to characterize field sites, Your goal is examine each site and determine what tools and skills are needed to adequately
characterize that site.

» Make geologic maps. You will leam to integrate field data into existing digital products and create new products that reflect
your geologic interpretations.

» Develop the abllity to visualize geologic structures in muitiple dimensions, This critical skill is necessary to interpret complex
geologic settings.

« Build upon your experience as you hecome more confident and apply this to different geologic settings, This ability is what sets
an ordinary geologist apart from an extraordinary geologist,

e Leamn to be adapatable. The unique conditians at each field setting will often force you to modify your methods and apply novel
solutions. This will require you to cultivate the ability to think “outside the box”.

« Become confident communicating your geologic interpretations with a wide audience. This means you should be able to discuss
your knowledge not only in class, but with your friends, environmental professionals, employers, and eventually clients.

Topical Outline: Class

Week 1: Overview and basic expectations for field and class
Week 2: Importance of note taking

Week 3: Basics of field measurements

Week 4: Map Reading and Surveying

Week 5: Surveying

Week 6: Introduction to GIS

Week 7: Midterm and converting field data into digital geologic maps
Week 8: Soils analysis and characterization

Week 9: Making field observations at different scales

Week 10: Making and interpretation of geologic maps: Part 1
Week 11: Making and interpretation of geologic maps: Part 2
Week 12: Planning a successful mapping project

Week 13: Putting it all together and wrapping up Field Project

Waals 14+ Intarnratinn rnmnfey nenlnnir cettinng




11413
Week 15:

Curriculum and Course Change System

Praject Presentations

Laboratory

Weel 1: Fundamental tools used in field investigations
Week 2: Visit known sites with visible geologic features

Week 3: Making measurements in the field

Week 4: Map interpretation, Pace and Compass techniques, closing a traverse

Week 5: Use of Transit and GPS in small scale area

Week 6: Downloading field data into digital formats and creating preliminary digital maps
Week 7: Converting field data into a digital map

Week 8: Coring soil samples in different geological settings

Week 9: Characterization of an outcrop

Weelk 10;
Weelk 11;
Week 12:;
Week 13;
Week 14;
Week 15:;

Mapping a small section of the Clemson Forest: Part 1

Mapping a small section of the Clemson Forest: Part 2

Project: Part 1: Mapping a new site

Project: Part 2: Creating a digital geclogic map of the data collected last week
Mapping Walhalla and Jocassee thrust sheet rocks across the Jocassee thrust fault
Tracing the Brevard Fault Zone in Gorges State Park, NC

Evaluation: There will be a midterm and final that will assess the basic knowledge they have learned in the class and field. For
each lab, they will be required to produce a result {map, sketch, descrption) that assesses their skill level and probes their ability
to connect these skills to the underlying concepts. The critical assessment of their progress toward achieving the goals of this
ciass will be in the infarmal and formal presentations.

Form Originator; BRAMES, Brarme,Scott E Date Form Created: 10/27/2013

Form Last Updated by: BRAMES, Brame,Scott E Date Form Last Updated: 11/2/2013

Form Number: 6721

Approval

oo &LWMQ Moy 200 2

Chalr, Department Cuﬂ iculum Committee Date Chair, Undergraduate Curriculum Committee Date

[ i -zn-—w‘/& ‘/ \}//\ﬁ«-{mj fromess / { ‘é‘; ﬁ/ﬁf/j’%

Department Chair Date Chair, Graduate Curriculum Committee Date

vk, /15112

Chair, Cdliege Currigulum Committee Date /  |Provast Date

| /ZD/{Lf

Ceh o~ 0 1s\y A//Q//f /Zﬂ(

College Dean Date |5rES|dent

" ¥ Ipate

Director, Calhoun Honors College Date




Memorandum

To: University Undergraduate.Curriculum Committee

From: College of Engineering and Science Curriculum Committee

Dated: November 15, 2013

Subject: Change of First Year for all Engineering BS curricula in the 1415 Undergraduate
Announcements

The College of Engineering and Science hereby supports the proposed change in the first year

curriculum proposed by Dr. Beth Stephan in the General Engineering Program.

e i/ /3

Chair, C cge Curricukim Commitice [}éie
%—\m n 15|13

College Dean Date
/ Riwer P/ A ,9’ (,] N3

Chair, Undn.mrddualu. Curricuium Commlliu Dae '

M&%%v o,

{Provost Diite

President Date




General Engineering Catalog Changes — Proposed November 2013

General Engineering would like to propose to change the catalog fcurrent 2013 - 2014 page 51}

Freshman Curricuilum

First Semester

4 - CH 1010 General Chemistry

3 - ENGL 1030 Accelerated Composition

1 - ENGR 1050 Engineering Disciplines and Skills |

1 - ENGR 1060 Engineering Disciplines and Skills It

4 - MATH 1060 Calculus of One Variable |

3 - General Education Requirement?!

16

Second Semester

1 - ENGR 1070 Programming and Problem Solving I

1 - ENGR 1080 Programming and Problem Solving [12

1 - ENGR 1090 Programming and Problem Sclving Applications?

4 - MATH 1080 Calculus of One Variable I
3 - PHYS 1220 Physics with Calculus |
2-4 - Departmental Science Requirement?

3 - General Education Requirement®

i5-17
15ee Policy on General Education Requirements for Engineering Curricula below
%ae advisor for Chemical Engineering Requirement

35ee advisor for specific engingering major requirements

Submitted for consideration by Elizabeth Stephan, General Engineering, November 15, 2013 Page 1 of 3



General Engineering Catalog Changes — Proposed November 2013

Admission into Engineering Degree Programs

To transfer into an engineering degree program, a student must have completed the following courses
in the freshman engineering curriculum with a grade of C or betier:

4 - CH 1010 General Chemistry
3 - ENGL 1030 Accelerated Composition

1 - ENGR 1050 Engineering Disciplines and Skills I

1 - ENGR 1060 Engineering Disciplines and Skills 11

1 - ENGR 1070 Programming and Problem Solving I

1 - ENGR 1080 Programming and Problem Solving [I*

1 - ENGR 1090 Programming and Problem Solving Applications®

4 - MATH 1060 Calculus of One Variable |
4 - MATH 1080 Calculus of One Variable Il

3 - PHYS 1220 Physics with Calculus |

4 Chemical Engineering requirements may vary; please see an advisor for details

Submitted for consideration by Elizabeth Stephan, General Engineering, November 15, 2013 Page 2 af 3



General Engineering Catalog Changes — Proposed November 2013

The changes to the individual department curricuium would be as follows.

All engineering would replace the current course ENGR 1020 with the new course sequence ENGR
1050 / 1060 in the individual department curricula {in 2013 — 2014 catalog, pages 92 — 100). No total
credit hour change is needed.

First Semester
2 - ENGR 1020 Engineering Disciplines and 5kills
is replaced with

1 - ENGR 1050 Engineering Disciplines and Skiils

1 - ENGR 1060 Engineering Disciplines and Skills il

All engineering departments EXCEPT Chemical Engineering would replace the current course ENGR
1410 with the new course sequence ENGR 1070 / 1080 / 1090 in the individual department curricula
{in 2013 ~ 2014 catalog, pages 92 — 100). No total credit hour change is needed.

Second Semester

3 - ENGR 1410 Programming and Problem Solving
is reploced with

1-ENGR 1070 Programming and Problem Solving |

1 - ENGR 1080 Programming and Problem Solving I}

1 - ENGR 1090 Programming and Problem Solving Applications

The changes to the coursewoark would be as follows, with the exception of ENGR 1020, 1021 and ENGR
1410, 1411 which should remain as currently listed.

Change all PRE_REQUISITES from: ENGR 1020 to: ENGR 1060
ENGR 1410 ENGR 1090
Change all CONCURRENT ENROLLMENT: from: ENGR 1020 to: ENGR 1050
ENGR 1410 ENGR 1070

Submitted for consideration by Elizabeth Stephan, General Engineering, November 15, 2013 Poge 30f 3



Curriculum and Course Change System https://uce.app.clemson.edu/PChangeMajorForm.aspx ?h flformnum=68 19

CLEMSON

PRV EER ST Y Curriculum and Course Change System - Print Major Form

Change Major Name: Industrial Engineering (85 - 201405)

Degree: BS

Effective Catalog Year: 2014

.. Change Major Name to:

.. Change Degree to: (CHE approval required)

X Change Curriculum Requirements

{Submit or upload Curriculum map in cataleg format. CHE approval required for > 18 hours of changes)

.. Change General Education Requirements

{Must also submit a General Education Checklist)

.. Add, Change or Delete Concentration(s)

{Submit or upload Curriculum map in catalag format. CHE approval required)

.. Add, Change or Delete Emphasis Area(s)

Explanation: The BSIE curriculum has been the same since 0910. Based on several inputs, we considered several changes, most of
which did not result in any change. However, the following 4 changes are proposed.

1. Swap HSS and Math/Science requirement: To support students taking their HSS early for ePortfolio

2. Delete CE 2080:The new IE specifications for the FE do not specify topics from dynamics to such a degree as te warrant requiring this
course in lieu of other courses,

3. Add Ethics and Professional Practice requirement: The new IE specifications for the FE specify additional emphasis on ethics and
professional practice. The selected courses support aspects of these knowledge areas.

4. Delete 3 units Engineering requirement, replace with 3 units IE technical requiraments: The new IE specifications require much rnare
iE content, but we prefer our students have some flexibility in exploring the field. The list of courses in the current Engineering
requirement (which are not in the IE department) do not support the revised specifications. These non-IE courses are also difficuit for
aur students to take due to increasing prerequisites outside of gur major and course capacity limitations.

Form Originator: MKURZ, Kurz,Mary Elizabath Date Form Created: 11/6/2013

Form Last Updated by: MKURZ, Kurz,Mary Elizabeth Date Form Last Updated: 11/6/2013

Form Number: 6819

Approval ,
£ A W/ .. 12613
Chair, Department Curricufum Committee Date’ Chalt, Undergraduate Curriculum Committee Date
7
AWt /dl/s
Department Chair Date ~ Chair, Graduate Curriculum Committee Date
P~ Rk
Chair, Coliefie Curncu}dm Committeg Dite Provoft s Datg |
—— {
Ze sty A//A//"/ ﬁq/\/ 2o]tA
College Dean Date F’remdant Date



1415 BSIE Curriculum

Freshman Year

16 [First Semester

4 «MTHSC 1060 Calculus of One Variable I

3 -ENGL 1030 Composition '

2 -ENGR 1020 Engineering Disciplines and Skills !
4 -CH 1030 General Chemistry | '

3 -Humanities/Social Science Requirement :

Sophomore Year

16 |[First Semester

4 -MTHS 2060 Caiculus of Several Variables
4 -1E 2010 System Design [

3 -1E 2800 Methods of Operational Research |
3-PHYS 2210 Physics with Calculus II

1 -PIYS 2230 Physics Laboratory 11 *

i -IE 2000 Sophomeore Seminar in 1E

Junior Year

| F‘irst Semester

3 -1E 4400 Decision Support Sysiems in IE

3 -1E 3600 Design and Control of Industrial Systems [
3 -Humanities/Social Science Requirement :
2-CE20897

1 -1E 3680 Professional Practice in [E
%Mﬁﬁ#—%&ieﬁee—l’reﬁaéfememﬁ

3 =FHumanities/Social Science Reguirement

- - - - - - 3
3 -Eihics and Prolessional Practice Requirement ~

Senior Year

16 [First Semester

4 -1E 4820 Systems Modeling
3 -1E 4610 (uality Engineering
63 -1E Technicat Requirement >

3 -1E 4630 Facilities Planning and Design

1234 total semester hours

I7 Second Semester

4 -MTHS 1080 Calculus of One Variable 11 '

3 -Humanities/Social Science Requirement z
3-ENGR 1410
4 -Lab Science Requirement

3 -PHYS 1220 Physics with Calcalus I '

econd Semester

3 -1IE 2100 Design and Analysis of Work Systems

2 -ENGR 2080 or ENGR 2090 Engincering Graphics
3 -MSE 2100 Intro to Materials Science

3 -CE 2010 Statics *

3 -IE 3840 Engineering Economic Analysis

P N - . - x
3 -Humanities/Social Science Requirement

econd Semester

3 -1E 3860 Production Planning and Control
3 -IE 3810 Methods ol Operational Research H
3 -1E 3610 Design and Control of Industrial Systems 1}
3 -COMM 1300 Introd to Speech Communication or
3 - COMM 2300 Public Speaking
3 -Electrical Engineering Reqt (ECE 3070/3090 or 2020/2110)

12 Becond Semester

3 -1E 4670 Systems Design [1

3 -Management Requirement :
3 -1E Technical Requirement :
S—i-]ﬂmaﬂi&i&%‘%ﬁ&%ﬁ%—.@%}%—l?ce':}ué{»‘é?ﬂem—g

- - 2
3 -Math / Science Requirement

! This course must be passed with a C or better either lo transfer into 1E from General Enginecring or Lo satisfy later course

prerequisiles

* Select from department-approved Hists; see next page
¥ ME 2010 can be used to satisfy CE 2010
PHYS 1240 may be substituted



1415 BSIE Curriculum — Lists of Approved Courses

DegreeWorks provides a list of the current set of courses associated with your degree. Please consult your advisor if
there appears to be an error,

Each requirement in the degree must be satisfied without “double-dipping™, except CCA and STS.
Lab Science Requirement: 4 units required

BIOL 1030/1050
BIOL 1040/1060
BIOL 1100

CH 1020

GEOL 1010/1030

Management Requirement: 3 units

MGT 2010 PHIL 103
MGT 3070 PHIL 344
MGT 4110 PHIL 3450
E L E 4000 PHIL 3460
ML 3010 LAW 3220
AS 3090

1E Technical Reguirement: 9 units

IE 4000 (6 units maximum) IE 4620

IE 4020 (6 units maximum) IE 4630

1E 4030 (3 units maximum) 1E 4850

IE 4300 IE 4870

1E 4520 IE 4880

IE 4560 IE 4890

IE 4570 IE 4910

IE 4600

Math / Science Requirement: 3 units

BIOL 2430 MATH 2080 (4 units)
BIOL 2040 MATH 3110
BIOL 3130 MATH 3600
CH 1020 MATH 3630
CH 2230 MATH 4000
ENSP 2000 MATH 40350
GEOL 2700 MATH 4100
GEOL 3000 MATH 4310
MICRO 20350 MATH 4340
PHYS 2220 MATH 4350
PHYS 3210 MATH 4530
PHYS 4170 MATH 4630
PHYS 4320

Ethics & Professional Practice Requirement. 3 units

Note: Al students are responsible for their own course planning. This document is for assistance only. Each

student must satisfy the regquirements of his/her curriculum in order to receive a degree,
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1415 BSIE Curriculum — Summary of Changes

The change in FE requirements for the IE exam have prompted the 1E department to review our curricujun. The
resulting minor changes are proposed to support our program educational objectives.

Change Rationale ABET impact

Swap HSS and Math/Science To support students taking their HSS | None

requirement early for ePartfolio

Delete CE 2080 The new IE specifications for the FE | Reduction, 2 hours engineering

do not specify topics from dynamics
to such a degree as to warrant
requiring this course in lieu of other
courses.

Add Ethics and Professional Practice | The new IE specifications for the FE | Nomne
requirement specify additional emphasis on ethics

and professional practice. The

selected courses support aspects of

these knowledge areas.
Delete 3 units Engineering The new [E specifications require None

requirement, replace with 3 units 1E
technical requirements

much more IE content, but we prefer
our students have some flexibility in
exploring the field. The list of courses
in the current Engineering
requirement {which are not in the IE
department) do not support the
revised specifications, These non-IE
courses are also difficult for our
students to take due to increasing
prerequisites outside of our major and
course capacity limitations,

Current ABET unit counts:

36 Math / Science (minimum of 32 required)
54 Engineering (minimum of 48 required)

Note: All students are responsible for their own cowrse planning. This document is for assistance only. Each

student must satisfy the requirements of his‘her curriculum in order to receive a degree.

~
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Curriculum and Course Change System https:/fucc.app.clemsosn.edw/PChangeCourseF orm.aspx ?hfformnum=6710

CLEMSON

UN TV ERSTTY Curriculum and Course Change System - Print Change/Delete Course Form

X Change a Course - Abbrev & Number: IE- 2000
Corresponding Lab Course: --

Corresponding Honars course: --

.. Add Honors course: --

Corresponding Graduate course: --

.. Add Graduate course: --

Course Title: Soph SeminarinI E

Brief Statement of Change:
Students must earn a C or better in the prerequisite courses in order to declare IE as a
major. As such, it is consis{ent to require a C or better in the prerequisite courses {o take

this course. .P//L/
Last Term taught: 201208!.. nge Abbrev to:
Effective Term: Dg2014 <~ Change Number to:

.. Change Catalog Title:|.. Change Transcript Title:

from: from: Soph Seminarin T E

to: fo:

From: Fixed Credit: 1 (1,0}(To: Fixed Credit: {,)
Change of Credit|Variable Credit: - (-), (-) [variable Credit: - {-},(-)
.. Add cross-listing with the following child course(s):

.. Delete cross-listing with the following child course(s):

.. Reverse Parent/Child relationship with:

.. Change Method .. Change Course Modifier |.. Change General Education Designation
of Instruction
from; to:ifrom: to:|from: to:
. A-Lecture Only .. |.. Pass/Fail Only . .. Creative Inguiry
.. B-Lab (w/fea) .. |X Graded . .. English Composition
X D-Seminar .. |-. Variable Title “ .. Oral Communication
.. E-Independent Study .. |-. Creative Inquiry . .. Mathematics .
.. F-Tutarial (w/fee) ..|-. Repeatabte . .. Natural Science w/lLab ..
.. G-Studio .. [maximum credits .. Natural Science w/lLab ..
.. H-Field course .. |from;: .. Math or Science
.. I-5tudy Abroad . [to: .. ABH (Literature)
.. L-Lab {no/fee} .. .. ARH (Non-Literature)
.. N/B-Lecture/Lab(w/fee) .. .. Social Science
.. NfL-Lecture/Lab{no fag) .. .. CCA
.. 575
. Change Catalog Description:
from
to:

¥ Change Prerequisite(s):

from: ENGR 1020 er ENGR 1300 or ENGR 1410

to: ENGR 1020 or ENGR 1300 or ENGR 1410, each with C or battar

Learning Objectives:

Topical Outline:

Evaluation:

Form Originator: MKURZ, Kurz,Maty Elizabeth Date Form Created: 10/24/2013

Form Last Updated by: MKURZ, Kurz,Mary Elizabeth Date Form Last Updated: 10/24/2013
Form Number: 6710

Approval
> 7 e (051 )3 ) Ao Ao an oljn3
Chair, i;),e!ﬁartrnent Cﬁriculum Committee Date i chat Dndergraduate Curriculum Committee Date '
19/51/)
Dapartment Chair Date Chair, Graduate Curriculum Committee Date
2 113
Chaiﬁollg@@jurriculunﬂComminee Ddte 7 Provost/ P Date
| gleld L C 7 /[/ [0l
College Dean Date President i Date
Director, Calhoun Honors Coilage Date




Curriculum and Course Change System https://uce.app.clemson.edu/PChangeCourseForm.aspx ?hifformnum=671|

CLEMSON

1V F R 52T Y Curricufum and Course Change System - Print Change/Delete Course Form
X Change a Course - Abbrev & Number; IE- 2010
Corresponding Lab Course: 1E--2011
Corresponding Honors course; --
.. Add Honors course: --
Caorresponding Graduate course: --
.. Add Graduate course; --
Course Title: Systems Design |

Brief Statement of Change:

Students must earn a C or better in the prerequisite courses in order to declare IE as a
major. As such, It is consistent to require a C or better in the prerequisite courses to take
this course. Alse, we are adding £NGL 1020 as & prerequisite to simplify prerequisite
checking.

Last Term taught: 201301‘.. Change Abbrev to:

Effective Term: 08/2014 |.. Change Number to:

.. Change Catalag Title:|.. Change Transcript Title:

from: from: Systems Design I

to: to:

From: Fixed Credit: 4 (3,3)|To: Fixed Credit: (,)

Change of Credit|Variable Credit: - (-}, (-) |Variabte Credit: - (-),{-)

.. Add cross-listing with the following child course(s):

.. Delete cross-listing with the following child course(s):

.. Reverse Parent/Child relationship with:

.. Change Method .. Change Course Modifier |.. Change General Education Designation
of Instruction
from: to:ifrom: ta:[from: to:
.. A-Lecture Only .. 1.. Pass/Fail Only . .. Creative Inquiry
.. B-Lab (w/fee) .. IX Graded . .. English Cempaosition
.. D-Seminar ..1.. Variable Title . .. Oral Communication
.. E-Independent Study .. .. Creative Inquiry v .. Mathematics
.. F-Tutarial {w/fae) .. i.. Repeatable . .. Natural Science w/Lab
.. G-Studio .. imaximum credits .. Natural Science w/Lab
.. H-Field course .. ffrom: .. Math or Science
.. I-Study Abroad .. ito: .. A&H (Literature)
. L-Lab {no/fee) .- .. A&H (Non-Literature)
X N/B-Lecture/Lab(w/fee) .. .. Social Science

.. N/L-Lecture/Lab{na fee) .. .. CCA

.. 578

.. Change Catalog Description:
from:
to:

X Change Prerequisite(s):

from: Preq: ENGR 1020 and ENGL 1030. Coreq: 1E 2011

to: Preq: ENGR 1020 and {ENGL 102 or ENGL 1030), each with C or better. Coreq: IE 2011
Learning Objectives:

Topical Outline:

Evaluation:

Form Originator: MKURZ, Kurz,Mary Elizabeth Date Form Created: 10/24/2013

Form Last Updated by: MKURZ, Kurz,Mary Elizabeth Date Form Last Updated: 10/24/2013
Form Number: 6711

Approval
2 Y27/4 1 /9/ b /39 13
Chail‘f,l?epartmept/Curriculum Comimnittee Date Chair, Undergraduate Curriculum Committee Date
/‘%’%J
Dap__z‘tment Chair Date Chair, Graduate Curriculum Committee Date
?

7 L It/ 157/ %

Chair, College Curriculum [?fmmmfttee pite / Provost / Datg,
A ulisl Q//L,/V//s)/ o (1

College Dean Date Prdsident j Date




Curriculum and Course Change System https://ucc.app.clemson.edu/PChangaCourseForm.aspx?hﬁornmumzﬁ'? 12

CLEMSON

V8TV RS T T Curriculum and Course Change System - Print Change/Delete Course Form

X Change a Course - Abbrev & Number: IE- 2100
Corresponding Lab Course: IE--2101

Corresponding Hanors course: --

.. Add Haonors course; --

Corresponding Graduate course: --

.. Add Graduate course; --

Course Title: Des Analysis Wrk Sys

Brief Statement of Change:

Students must earn a C or better in the prerequisite courses in order to declare IE as a
major. As such, it is consistent to require a C or better in the prerequisite courses fo take
this course.

Last Term taught: 201301|.. Change Abbrev to:

Effective Term: 032014 .. Change Number to:

.. Change Catalog Title:|.. Change Transcript Title:

from: from: Des Analysis Wrk Sys

to: to:

From: Fixed Credit: 3 (2,3)[To: Fixed Credit: (,)

Change of Credit|Variable Credit: - (-}, {-) :Variable Credit: - (- -4(-)
.. Add cross-listing with the following child course(s):

.. Delete cross-listing with the following child course(s):

- Reverse Parent/Child relationship with:

.. Change Method .. Change Course Modifier |.. Change General Education Dasignation
of Instruction
from: ta:|from: to:jfrom: to:
.. A-Lecture Only .. |.. Pass/Fail Only . .. Creative Inquiry
.. B-Lah (w/fee) .« {X Graded . .. English Compasition
.. D-Seminar .. |.. Variable Title . .. Oral Communication
.. E-Independent Study .. |.. Creative Inquiry . .. Mathematics -
.. F-Tutorial (w/fee) .. 1.. Repaatable . .. Natural Science w/Lab ..
.. G-Studio . imaximum credits .. Natural Science w/Lab ..
.. H-Field course .. [from: .. Math ar Science
.. I-Study Abroad .. |to: .. ARH {Literature)
. L-Lab {no/fee) . .. ABH (Non-Literature)
X N/B-Lecture/Lab(w/fee) .. .. Social Science

.. N/L-Lecture/Lab(ro fee) ., .. CCA

.. §T5

.. Change Catalog Description:
from:
to:

X Change Prerequisite(s):
from: Preq: ENGR 1020 and (ENGL 102 or ENGL 1030). Coreq: IE 2101
to: Preq: ENGR 3020 and {ENGL 102 or ENGL 1030), each with C or better. Coreq: IE 2101

Learning Objectives:
Topical Outline:
Evaluation:

Form Originator: MKURZ, Kurz,Mary Elizabeth Date Eorm Created: 10/24/2013
#orm Last Updated by: MKURZ, Kurz,Mary Elizabeth Date Form Last Updated: 10/24/2013
Form Number: 6712

Approval XQM&W
2, 7 Ay ofes fr

I/ &/27)/3

Chalr,/éﬁpartment Curncq}ﬂm Commitiee Déte 7 Chair, Undergraduate Curriculum Committee Date
Y e
Dep’;:tment Chair Date Chalr, Graduate Curriculum Committee Date
R /1//57/13
Chair, Cellege Curricdium Committee Dhte © [provost/ / Date
=
T IR 4y; Y

Coliege Dean Date President Date

Director, Calhoun Honars Coilege Date



Curriculum and Course Change System https://uce.app.clemson.eduw/PChangeCourseForm.aspx?hfformnum=6713

CLEMSON

VRV E RS T Y Curviculum and Course Change System - Print Change/Delete Course Form
X Change a Course - Abbrev & Number: iE- 2800

Corresponding Lab Course: --

Carresponding Honors coursa: --

.. Add Honors course: -

Corresponding Graduate course: --

.. Add Graduate course; --

Course Title: Deterministic Operations Rsrch

Brief Statement of Change:

Students must earn a C or better in the prerequisite courses in order to declare IE as a
major. As such, it is consistent to require a C or better in the prerequisite courses to take
this course. Also, we are adding MTHS 1070 to facilitate prerequisite checking.

Last Term taught; 201208|.. Change Abbrev to:

Effective Term: 0@2014 .. Change Number to:

.. Change Catalog Title: |.. Change Transcript Title:

from: from: Deterministic Operaticns Rsrch

to: to:

From: Fixed Credit: 3 (3,0)|To: Fixed Credit: (,)

Change of Credit|variable Credit: - {-), (-) |Variable Credit: - {-),{-}

.. Add cross-listing with the following child course(s):

.. Delete cross-listing with the following child course(s):

.- Reverse Parent/Child relationship with:

.. Change Method .. Change Course Modifier |.. Change General Education Designation
of Instruction
from: to:|from: fo:ifrom: fo:
X A-Lecture Only .. |.. Pass/Fail Only . .. Creative Inquiry
.. B-Lab {w/fee) .. X Graded . .. English Composition
.. D-Seminar .. 1. Variable Title " .. Oral Communication
.. E-Independent Study .. .. Creative Inquiry - .. Mathematics i
.. F-Tutorial (w/fee) ..1.. Repeatahie - .. Natural Science w/Lab ..
.. G-5Studio .. [maximum credits .. Natural Science w/Lab ..
.. H-Field course .. [frem: .. Math or Science
.. I-Study Abroad .. [to: .. A&H (Literature}
.. L-Lab (no/fee) . .. ARH (Non-Literature)
.. N/B-Lecture/Lab(w/fee) .. .. Secial Science
.. N/L-Lecture/Lab{no fee} .. .. CCA
.. 575
. Change Catalog Description:
from
to:

X Change Prerequisite{s):
from: MTHS 1060
to: MTHS 1060 or MTHS 1070, either with C or better.

Learning Objectives:

Topical Outline:

Evaluation:

Form Originator: MKURZ, Kurz,Mary Elizabeth Date Form Created: 10/24/2013

Farm Last Updated by: MKURZ, Kurz,Mary Elizabeth Date Form Last Updated: 10/24/2013
Form Number: 6713

Approval
Chair, artment £urriculum Committee Bate 7 Chalr, Undergraduate Curriculum Committee Date
Hlnorn fo /5'! /11
Department Chair Date Chair, Graduate Curriculum Committee Date
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CLEMSON

Curriculum and Course Change System

https://ucc.app.clemson.edu/PChangeCourseForm.aspx?hfformaum=670’

PYE RS TT Y Curriculum and Course Change System - Print Change/Delete Course Form
X Change a Course - Abbrev & Number: IE- 4820

Corresponding Lah Course: IE--4821
Corresponding Honors course: --

.. Add Honors course: --

Corresponding Graduate course: IE--6820
.. Add Graduate course: --
Course Title: Systems Modeling

Brief Statement of Change:
This course was taught as a 3 unit lecture, 2 unit Izb. Based on recent offerings, we find
that 4 contact hours is sufficient for the content required and will make scheduling easier
for the students and staff. The Sth contact hour has been unused often.

Last Term taught: 201208,

Effective Term: 08/2014

.. Change Abbrev to:
.. Change Number to:

.. Change Catalog Title: |.. Change Transcript Title:

from: from: Systems Modeling
to: ta:
X From: Fixed Credit: 4 {3,2)[To: Fixed Credit: 4 (4,0)

Change of Credit

Variable Credit: - (-), (-}

.. Add cross-listing with the following child course(s):

Variable Credit: - (-),{(~)

-. Delete cross-listing with the fellowing child course(s):

.. Reverse Parent/Child relationship with:

.. Change Method
of Instruction

.. Change Course Modifier

.. Change General Education Designation

om: to:|from: to:|frem: to:
“A-Lecture COnly ..|.. Pass/Fail Only .. Creative Inquiry
.. B-Lab (w/fee) . |X Graded .. English Composition
.. D-Seminar .. }.. Variable Title .. Oral Communication
.« E-Independent Study .i-- Creative Inguiry .. Mathematics
.. F-Tutorial {w/fee) .|-. Repeatable .. Natural Science w/Lah
.. 3-Studio .. jmaximum credits .. Natural Science w/lab ..
.. H-Field course .. [fram: .. Math or Science
.. I-Study Abroad . |to: .. A&H {Literature)

L-Lab {no/fee)
,)(N/B—Lecture/Lab(w/fee)
.. NfL-Lecture/Lah{no fee)

.. A&H (Non-Literature)
.. Social Science

.. CCA

.. 5TS

.. Change Catalog Description:

from:

to:

.. Change Prerequisite(s):

from:

to:

Learning Objectives: At the end of the course, each student should be able to
- Develop credible and appropriately detailed simulation models;

- Analyze ane system or a set of alternate systems with the correct statistical pracedures;
- Summarize and explain the findings of a simulation analysis
Topical Outline: Topics and weeks

Event-based Simulation - 2.5 weeks

Basic Simulation and Process Madeling - 2.5 weeks

Input Analysis - 1 weelk

Random Number Generation / Random Variate Generation - 1 week
Cutput Analysis - Finite and Infinite Horizon Simulations - 1 week
Cemparing Alternate System Configurations - 2 weeks

Queueing and Inventory Models - 2 weaks

Entity Transfer, Material Handling, and Advanced Topics - 1 week
exams - 1 week

Evaluation: I£ 4820

In-Class Exercises (10-12 exercises) 10%

Homework Assignments (Individually, 4-5 assignments) 15%

Lab Assignments (Two pzopie per team, 3 assignments) 30%
Exams 45%

IE GB2D

In-Class Exercises (10-12 exercises) 10%

Homewerk Assignments (Individually, 4-5 assignments) 10%
Lzb Assignments (Two people per team, 3 assignments) 20%
Exams 35%




Curriculum and Course Change System

Semester Project 25%

https://ucc.app.clemson.edu/PChangeCourseForm.aspx ?hfformnum=6707

Hs

Add course requirements for honors and /or 600-level courses (if applicabie): The 6820 students have a semester preject.

Foerm Originator: MKURZ, Kurz Mary Elizabeth Date Form Created: 10/24/2013
Form Last Updated by: MKURZ, Kurz,Mary Elizabeth Date Form Last Updated: 10/24/2013

Form Number: 6707

Approval
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CLEMSON

UNTEYTETR S LT Y Curriculum and Course Change System - Print Major Form

Change Major Name: Mathematical Sciences (BA - 201401)

Degree: BA

Effective Catalog Year: 2014

.. Change Major Name to:

.. Change Degree to: (CHE appraval required)

X Change Curriculum Requirements

(Submit or upload Curriculum map in catalog format. CHE approval required for > 18 hours of changes)
.. Change General Education Requirements

(Must also submit a General Education Checklist)

.. Add, Change or Delete Concentration{s)

{Submit or upload Curriculum map in catalog format. CHE approval required)

.. Add, Change or Deiete Emphasis Area(s)

Explanation: Curricuium has changed so that there are fewer course substiiutions. Also, a new course, MATH 3190, has been added to
the curriculum to prepare students better for proof-writing courses.

Form Originator: CAWOOD, Cawood,Mark E. Date Form Created: 11/3/2013

Forrg.a t Updated by: CAWCOD, Cawood,Mark E. Date Form Last Updated: 11/3/2013

mber: 6769 i
/@FDV ’> /\( [ . !al L"?/uv lg
e )i : ;' e’y S
5‘\/—/"“ é]\( by Lxﬁ Wfafao) £ . 7L
Cha'y’r, bep‘artmenLCurriéL;lum Committee Date’ Chair, Undergraduate Curraculum Committee Date’
- R
C’\ ™ QM'J H/‘f/z.:r-;
Department Chair Date Chair, Graduate Curriculum Committee Date
2 ?\4 i1/ 15743
Chair, Coffege Curriculdm Committee Date / |Provost / pate |,
. /
| nfisln A/ /4"6 [ f2=]1{
College Dean o Date President NN Date

https://ucc.app.clemson.edu/PChangeMajarForm.aspx?hiformnum=6769 Page 1 of 1



MATHEMATICAL SCIENCES

The Mathematical Sciences curriculum is designed
o he versasile. Students gain a broad knowledpe of
mathemarical concepts and methads thar are appli-
cable in sciences, enginecring, business, indusery,
and other professions requiring a srrong mathemari-
cal background, In addition o the basic courses thar
pravide necessary mathemarical skills, the curricu-
fum allows students to selecr an emphasis ares or

concentration, providing an introducrion to a spe-
cific area where mathemarics is used. These are
Abstract Mathemarics, Acruarial Science/TFinancial
Mathemartics, Applicd and Compumational Mathe-
marics, Biology, Computer Science, Operations
Research/Management Science, and Staristics.

In addition 1o the overall gual of preparing students
o cope with a variery of mathematical problems, the
curriculum  seeks to provide an adequare hack-
ground (or students wle plan to parsue graduate
study or pesitions in business, industry, o govern-
ment. Students electing the Biolowy Concenrrarion
will have the necessary preparation for entering
medical school. More infermarion ahour the depree
found at
tiwtw.clemson.edi/ces,/departments /math.

program ciun he

All mathematical scieuces majors are required to
complere & capstone experience that provides an
opportunity o pursue research, independenr srudy,
or an approved internship under the direction of a
faculey member, or the opportunity ro study magh-
ematical models in some area of the mazhemarical
seiences, The capstone experience requires a written
report (thests, computer code, project description,
intern experience, erc.y and an aml ar poster presen-
tarion by vach student,

Combined Bachelor's/Master’s Plan

Linder rhis plan, students may reduce the time nee-
essary ro earn both depgrees hy applying up w twelve
sraduate credits to both underzeaduate and graduate
progiam requirements. Students are encouraged o
obtin the specific requirements for pursuing rthe
combined degree from the Department of Mathe-
matical Sciences
(senvwvelemson.eda/cos/departments/math) as eatly as
possible in rheir undergradvare program. Euroll-
ment suidelines and procedures can be found under
Academic Regulations in this camlog.

MATHEMATICAL SCIENCES

Bachelor of Arts

Freshman Year

First Semester

3 - Sectal Science Reyuirement!

3 - ENGL 1030 Accelerated Composition
4. MATH 1060 Calculus of One Variable 1
3 - Foreign Language Requirement’

| - Elective

3 - Social Science Requirement?

HY

Sophomore Year

First Semester

4- MATH 2060 Calcudus of Several Vartables

1-MATH 2500 Inrro. 1o Mathemartical Sciences

3 - MATH 3600 1ntermed. Math, Compuring ar
3-EDSC 4370 Technoelogy in Sec, Math,

3- Arts and Humanicies (Literature) Requirement

3 - CrossCulrural Awareness Requirement?

4

14

Second Semester
4- MATH 2080 Inrro. 1o Ordinary Diff. Equations
3 - MATH 3020 Seatistics for Science and Engr.
3.MATH 3110 Linear Algebra
3 - Arts and Humanities (Non-Lir.) Requirement?
3 - Minor Requirement” or

3 - Second Major Requirement

16

Junior Year

First Semester

3 - Advanced Wriring Requirement”
3-MATH 3190 Intreduction te Proof
3 - Math Science Requirement?

4 - Natural Science Requirement?

3 - Elecrive

16

Second Semester
3 - COMM 2500 Public Speaking
3-MATH 4120 Introduction to Modemn Algelim
3 - Minor Requirement® or
3 - Second Major Requirement
4 - Nawurad Science Requirement*
3 - Elective

16

Senior Year

First Semester

3-MATH 4330 Advanced Calculus 1

3- Ares and Humanities Reguirement® or
3 - Education Requiremuent®

3 - Capstone Experience”

3. Minor Requirement® or
3 - Second Major Reyuirement

3 - Math Science Requirement?

15

Second Semester

1-MATH 4920 Professional Developmenr or
1 - EDF 4250 Instructional Tech. Strategies

3 - Capstone Experience®

3 - Marl Science Requirement’

6 - Miner Reguirement® or
6 - Second Major Reguirement

Z - Elverive

14

Second Semester

4 - MATE] 1080 Caleulus of One Variable [
3. Foreign Language Reguirement?

3 - Computer Science Requirement!

3 - Science and Tech. in Sociery Requirement?

15

22 Total Semester Hours

See General Edugation Requirements, BECON 2000 or 2110 is

recommenided.

“Six credits in any foreipn lanpuage, inchuding American Sign

Languuge, numbered 2000 or above
'CPSC IR0, 1110, 1610, or 2200

“Ser General Education Requirements.

"See page 110 for approved minors,

“Any one of the courses EDSC 2260, ENGL 3040, 3120, 3140,
3150 the cluster of conrses A § 309, 310, 409, and $10: or

 the cluster of eourses M L300, 3020, 4010, and 4020,

'MATI 3080 or any 4000Eevel MATH ar STAT course.

“See ndvtsor.

‘May be satisfied by {1 completion of six crediss of MATH
4820; (2) complerion of six eredits of MATH 4910 or an ap
proved subatitution; (3) completion of three eredits of MATH
4500 and three credilts ol an additional course approved by
advisor; or {(4) EDSC 4460 for students seeking a double -
jor in Secondary Edueation-Mathemitics,

Nutes:

1. For graduation, a candidate for the BA degree in Mathemari-
cal Sciences will be required w0 bave a 2.0 or hieler cumuslae
tive grade-point average in ol required MATH courses.

oA grale of Cor berter must be carned in all prerequisite
coutses hefore enrolling i the next MATH course,

3. Studenss who change majors 1 Mathensatical Seiences must
have achieved the Minimen: Cusnglative Grade-Point Average
(MCGPA) by Total Credit Hour Level a5 detined in the Aca-
demic Repulations section ol the Undevgradiere Ansoimcements
and must have recrived o prade of C or beter in all MATH

courses taken.



Problem 4 (15 points)

For each of the following sequences indicate whether the sequence is

i

@ ®m N @

10.

W W

A. an Arithmetic Progression
B. a Geometric Progression

. an Arithmetic Series

. a Geometric Series

. & Hailstone sequence

52 B B o R ]

. None of the above
A 11,2,3,4,5.6,..)
£ {3,10,5,16,8,4,...}

&

fmye 2

{1,3,6,10,15,21,.. .}
L {3,6,12,24,48,96,...)
A {7,9,11,13,15,17,.. .}

12 {3,9,21,45,93,189,.. .}

. 2 {6,3,10,5,16,8,...}

o {2,3,5,7,11,13,...} ;2 o= 2

= {1,1,2,3,58,...} £}

__{0,1,6,18,40,75,..}  ; o 3m . .
£ =
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CLEMSON

FRTVEREITT T Curriculum and Course Change System - Print Minor Form

Change Minor: Mathemnatical Sciences
Effective Catalog Year:

. Change Minor Name to!
X Change Minor Requirements:
Current Catalog Description: A minor in Mathematical Sciences requires MTHS 2080 and 12 additional credits in mathematical
sciences courses numbered 3000 or higher.
Proposed Catalog Description: A minor in Mathematical Sciences requires MATH 2080 and 12 additional credits in MATH or STAT
courses numbered 3000 or higher, excluding MATH 3080, 3150, 3160, 3820, 39590, 4080, 4300, 4320, 4810, 4820, 4910, 4920, and
4950; and STAT 3090.
Summary/ Explanation: Because of the prol:feratlon of special topics, creative inquiry, and undergraduate research courses, the
Department of Mathematical Sciences feels It is necessary. to limit courses that count toward the minor to traditional math and statistics
courses.
Form Originator: CAWQOOD, Mark Cawood Date Form Crea_ted: 4/2/2013
Form l.ast Updated by: CAWOOD, Mark Cawood Date Form Last Updated: 5/4/2013
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