March 15, 2006

TO:

Vice President Anne Gormly

FROM:
Funke Fontenot

SUBJECT:
SoLAS Curriculum & Instruction Committee Actions Needing Further Review

The School of Liberal Arts & Sciences C&I Committee considered and approved these proposals at its meeting on March 10, 2006.  Lila Roberts proposed the items at the meeting.  The items need senate approval and have been forwarded to Tanya Goette for inclusion on the academic governance agenda.

· The Department of Mathematics proposed two new courses.  MATH1115, Integrated Calculus IA, can be used to satisfy the mathematics requirement in Core Area A or Area D.  MATH1116, Integrated Calculus IB, can be used to satisfy the mathematics requirement in Core Area D (see pages 2-15 ).
Thank you for considering our recommendations.  Please call if you have any questions.

FF/alp

Electronically Copied to:
Dean Beth Rushing
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SoLAS Curriculum & Instruction Committee

Georgia College & State University

Form for Proposal of New Undergraduate Courses

 1. 
Department__Mathematics_____________
Discipline__Mathematics_________

 2.
Title, Course No. And Credit Hours of Proposed Course____________________

____Integrated Calculus IA, MATH 1115, 4 hours_______________________


3.
Hours (L-L-C)  _(4-0-4)______________________________________________

 4.
Repeatable or Nonrepeatable   _Nonrepeatable____________________________

 5.
Grade Type:  Normal or S/U  ____Normal_______________________________

 6.
Prerequisite or Co-requisite   __Four Years of High School Mathematics_____

7.
Rationale for new course:____See Attachment____________________________


_________________________________________________________________

 8.
To the best of the proposing Department’s knowledge, do any of the above topics overlap with topics treated in a course or courses already offered anywhere on campus ___Yes, MATH 1113 and MATH 1261_______________________________

 9.
How often is the course to be offered?Every Semester; Summer I (enrollment permitting)
10.
Who will teach this course?_Mathematics Faculty_________________________


Will it require extra faculty members?__No_________________________________

11.
Are any courses being dropped as a result of this course?__NO____If yes, which courses?___________________________________________________________

12.
Has this course been taught in a previous term as a Special Topics course?__NO____

13.
Describe additional resources, if any, needed to support course:___None________

14.
Attach course syllabus and proposed catalogue description to this form. 

Format for Abbreviated Course Syllabus to accompany Proposal for New Course

1. Course Title and Proposed Number

2. Course Function: (Insert here a statement of what degree programs include this course in their requirements--“This course counts towards…”)

3. Course Topics: (Insert here a list of course topics that define the course as it would be taught in all sections, most likely as it was defined when proposed.)

4. Expected Student Learning Outcomes:  (Insert here a list of learning outcomes in terms of student behavior and production, using appropriate action verbs; this list should include a true statement that links course outcomes to program outcomes—“The above specific outcomes for this course address, in part the expected outcomes for….”)

5. Grading Criteria: (Insert here a statement about how learning is assessed and a list of criteria to be used in assessment.)

6. Prerequisites (if any)

7. Catalog Description

Date____________________


Signature___________________________









Department Chairperson

Date____________________


Signature___________________________








Dean of School

Attachment:  Rationale
Rationale for new course:
Over the past several years, success rates for students in Calculus I at GC&SU have been lower than desired.  The table below indicates DFW rates for AY03 to Fall 05.  (Data from Grade Distribution Reports at GC&SU)

	DFW 
	AY 03
	AY 04
	AY 05
	Fall 05

	MATH 1261
	55.9%
	52.6%
	43.1%
	41.5%


We have tried to do a better job with proper placement of students into math courses at a more appropriate level for their background and this, coupled with general better preparation of our incoming students, probably accounts for the downward trend in DFW rates.  

DFW rates in Precalculus are also higher than we would like.  The table below shows DFW rates for AY03 to Fall 05. 

	
	AY 03
	AY 04
	AY 05
	Fall 05

	MATH 1113
	48.5%
	48.6%
	39.7%
	31%


Again, we see a trend upward, with a sharp upward trend for Fall 05 which probably results from changing MATH 1113 from a 3 hour to 4 hour course (more student contact).  

Although the general trend in DFW rates appears to be down for both Precalculus and Calculus, they are higher than we would like to have, particularly in Calculus I.  Students who are not successful in Calculus I the first time they take it are much less likely to be retained in a major in a STEM field (Science, technology, engineering, and mathematics) than if they could continue to progress through the program.  

In David Bressoud’s article in the August/September 2004 issue of Mathematical Association of America Focus, “The Changing Face of Calculus:  First- and Second- Semester Calculus as College Courses,” he states that today’s students are far more likely to have “weakness in their mathematics preparation” as compared with students a generation ago.  For many students, these weaknesses are a barrier to retention in a technical field, progression in their degree program, and cause a longer time to graduation.

A particularly successful initiative to address this is the integration of Precalculus and Calculus into a one-year sequence where students learn precalculus topics “just-in-time” for when the topics are needed in calculus.  The 2004 CUPM Guide
 describes a project at Moravian College (1988) where they replaced the traditional two term Precalculus – Calculus I sequence with a one-year course that they called Calculus I with Review.  This model became so successful that there are several textbooks that have been written specifically for this type of course.  Many colleges and universities are using this model for precalculus and calculus (see attached document).

An approach in which precalculus content is presented in the context of where the content is used and why it is important seems to be an intuitive way to motivate students.  This approach has strong potential to 1) improve DFW rates in calculus, 2) increase the number of students who choose to major in STEM fields and the number of students who are retained in the STEM major, 3) improve student preparation to improve their critical thinking skills and understanding of the nature of mathematics, 4) increase the number of students taking Calculus II, 5) improve a student’s ability to progress in a degree program.  All of the above have the potential to increase graduation rates for those students who need to take Calculus I.  In addition, the proposed integration of the precalculus and calculus is timely in that integration of ideas and concepts is a fundamental aspect of the new Georgia Performance Standards in high school mathematics (http://www.georgiastandards.org/math.aspx).
In 2003, the Regent’s Academic Advisory Committee on Mathematical Subjects (ACMS) passed the following motion:

ACMS endorses the proposal of Georgia College & State University for the MATH 1115-1116 course sequence and its placement in Areas A and D of their core curriculum.  Students who transfer both courses in the sequence should be given credit for MATH 1113 and Calculus I.  Students who transfer MATH 1115 only should be granted Area A credit for any non-math/science major, but are not guaranteed satisfaction of Area A for mathematics or science majors.

At its meeting in February, 2006, the ACMS “enthusiastically reaffirmed” its 2003 endorsement of the proposal.  Several USG institutions have indicated interest in adopting a similar course sequence at their institutions, so it is highly possible that transferability concerns will become moot issues.

Abbreviated Course Syllabus
1. Course Title and Proposed Number: MATH 1115, Integrated Calculus I A
2. Course Function:  This course can be used to satisfy the mathematics requirement in Core Area A or Area D.  This course along with it the second course in the sequence, MATH 1116, can be used to satisfy major requirements in Mathematics, Computer Science, Chemistry and Economics as well as some pre-professional programs.   

3. Course Topics: 
The Basics


Numbers & Sets


Equations


Inequalities


Logic

Functions


Introduction to Functions



Definition of Function & Vertical Line Test 



Piecewise Defined 



Values of a function



Domain & Range



Rate of change/slope



Maxima & Minima



Even & Odd


Linear Functions


Basic Functions Library


Transformations


Operations on Functions



Sum, Difference, Product, Quotient



Composition


Inverse Functions

Limits


Intuitive Definition


Formal Definition


Limit Rules


Calculating Limits


Continuity


Extreme Value Theorem


Intermediate Value Theorem

Derivatives


Tangent Lines –Derivative at a Point


Derivative as Instantaneous Rate of Change


Differentiability


Derivative as a Function


Basic Differentiation Rules



-Derivative of a Constant



-Power Rule for Positive Integers



-Constant Multiple



-Sum & Difference


Derivative at Local Extrema


Rolle’s Theorem


Mean Value Theorem


First Derivative Test


Second Derivative Test

Algebraic Functions


Power Functions



Algebra of Power Functions



Limits of Power Functions



Derivatives of Power Functions



Graphs of Power Functions with Integer Powers



Graphs of Power Functions with Rational Powers

Polynomial Functions


Algebra of Polynomial Functions


Limits & Derivatives of Polynomial Functions


Graphing Polynomial Functions


Optimization with Polynomial Functions

4. Expected Student Learning Outcomes:  
· The student will demonstrate an understanding of the concepts of function, limit, and derivative.
· The student will demonstrate an understanding of applications involving the concepts of function, limit, and derivative.
· The student will demonstrate an understanding of the theory presented by writing precise solutions and analyzing mathematical arguments.
· The student will analyze and interpret models of real-world phenomena (including but not limited to physical, biological and economical) by using rate of change and optimization.  
These outcomes address, in part, the expected learning outcomes for degrees with majors in Mathematics, Computer Science, Chemistry and Economics, pre- professional programs as well as those of the core curriculum.
5. Grading Criteria: Student learning will be assessed primarily through participation in daily homework activities, class preparation, and written responses to quizzes, tests, and a cumulative final exam.

Assessment will be based on the following criteria:
· Ability to apply the general theory to solving problems
· Ability to write clear and precise explanations justifying methods used 
in solving problems or proving theorems
· Ability to use correct notation in answering questions
· Ability to utilize precise language and notation when defining and 
using concepts
· Exceptional performance on all homework, quizzes, tests, and the 
cumulative final examination
6. Prerequisites (if any) Four years of High School Mathematics
7. Catalog Description The two-course sequence integrates the topics of Precalculus and Calculus I over two courses.  This organization allows time to review and develop the precalculus topics in the context of understanding and developing the prerequisite skills to solve calculus problems.  This sequence provides students with a foundation in functions including polynomial, power, rational, exponential, logarithmic, and trigonometric functions and their inverses.  For each class of functions, the student will study properties, graphs, and applications with calculus concepts.  These calculus concepts will include limits, continuity, differentiation, and Riemann integration.  A student may not receive credit for the MATH 1115-MATH 1116 sequence and the sequence MATH 1113-MATH 1261.  A student may not receive credit for both MATH 1113 and MATH 1115 in areas A and D of the core.  A student who transfers MATH 1115 and MATH 1116 to a USG institution will receive credit for MATH 1113 and Calculus I.  A non-science major who transfers MATH 1115 to another USG institution will satisfy the  Area A mathematics requirement.  A science major who transfers only MATH 1115 to a USG institution is not guaranteed satisfaction of the Area A mathematics requirement.
Georgia College & State University

Form for Proposal of New Undergraduate Courses

 1. 
Department__Mathematics_____________
Discipline__Mathematics_________

 2.
Title, Course No. And Credit Hours of Proposed Course____________________

____Integrated Calculus IB, MATH 1116, 4 hours_______________________


3.
Hours (L-L-C)  _(4-0-4)______________________________________________

 4.
Repeatable or Nonrepeatable   _Nonrepeatable____________________________

 5.
Grade Type:  Normal or S/U  ____Normal_______________________________

 6.
Prerequisite or Co-requisite   __Prerequisite:  MATH 1115__________________

7.
Rationale for new course:____See attachment_____________________________


_________________________________________________________________

 8.
To the best of the proposing Department’s knowledge, do any of the above topics overlap with topics treated in a course or courses already offered anywhere on campus ___Yes, MATH 1113 and MATH 1261_______________________________

 9.
How often is the course to be offered?__Every Semester; Summer II (enrollment permitting)
10.
Who will teach this course?_Mathematics Faculty_________________________


Will it require extra faculty members?__No_________________________________

11.
Are any courses being dropped as a result of this course?__NO____If yes, which courses?___________________________________________________________

12.
Has this course been taught in a previous term as a Special Topics course?__NO____

13.
Describe additional resources, if any, needed to support course:___None________

14.
Attach course syllabus and proposed catalogue description to this form. 

Format for Abbreviated Course Syllabus to accompany Proposal for New Course

8. Course Title and Proposed Number

9. Course Function: (Insert here a statement of what degree programs include this course in their requirements--“This course counts towards…”)

10. Course Topics: (Insert here a list of course topics that define the course as it would be taught in all sections, most likely as it was defined when proposed.)

11. Expected Student Learning Outcomes:  (Insert here a list of learning outcomes in terms of student behavior and production, using appropriate action verbs; this list should include a true statement that links course outcomes to program outcomes—“The above specific outcomes for this course address, in part the expected outcomes for….”)

12. Grading Criteria: (Insert here a statement about how learning is assessed and a list of criteria to be used in assessment.)

13. Prerequisites (if any)

14. Catalog Description

Date____________________


Signature___________________________









Department Chairperson

Date____________________


Signature___________________________








Dean of School

Rationale for new course:
Over the past several years, success rates for students in Calculus I at GC&SU have been lower than desired.  The table below indicates DFW rates for AY03 to Fall 05.  (Data from Grade Distribution Reports at GC&SU)

	DFW 
	AY 03
	AY 04
	AY 05
	Fall 05

	MATH 1261
	55.9%
	52.6%
	43.1%
	41.5%


We have tried to do a better job with proper placement of students into math courses at a more appropriate level for their background and this, coupled with general better preparation of our incoming students, probably accounts for the downward trend in DFW rates.  

DFW rates in Precalculus are also higher than we would like.  The table below shows DFW rates for AY03 to Fall 05. 

	
	AY 03
	AY 04
	AY 05
	Fall 05

	MATH 1113
	48.5%
	48.6%
	39.7%
	31%


Again, we see a trend upward, with a sharp upward trend for Fall 05 which probably results from changing MATH 1113 from a 3 hour to 4 hour course (more student contact).  

Although the general trend in DFW rates appears to be down for both Precalculus and Calculus, they are higher than we would like to have, particularly in Calculus I.  Students who are not successful in Calculus I the first time they take it are much less likely to be retained in a major in a STEM field (Science, technology, engineering, and mathematics) than if they could continue to progress through the program.  

In David Bressoud’s article in the August/September 2004 issue of Mathematical Association of America Focus, “The Changing Face of Calculus:  First- and Second- Semester Calculus as College Courses,” he states that today’s students are far more likely to have “weakness in their mathematics preparation” as compared with students a generation ago.  For many students, these weaknesses are a barrier to retention in a technical field, progression in their degree program, and cause a longer time to graduation.

A particularly successful initiative to address this is the integration of Precalculus and Calculus into a one-year sequence where students learn precalculus topics “just-in-time” for when the topics are needed in calculus.  The 2004 CUPM Guide
 describes a project at Moravian College (1988) where they replaced the traditional two term Precalculus – Calculus I sequence with a one-year course that they called Calculus I with Review.  This model became so successful that there are several textbooks that have been written specifically for this type of course.  Many colleges and universities are using this model for precalculus and calculus (see attached document).

An approach in which precalculus content is presented in the context of where the content is used and why it is important seems to be an intuitive way to motivate students.  This approach has strong potential to 1) improve DFW rates in calculus, 2) increase the number of students who choose to major in STEM fields and the number of students who are retained in the STEM major, 3) improve student preparation to improve their critical thinking skills and understanding of the nature of mathematics, 4) increase the number of students taking Calculus II, 5) improve a student’s ability to progress in a degree program.  All of the above have the potential to increase graduation rates for those students who need to take Calculus I.  In addition, the proposed integration of the precalculus and calculus is timely in that integration of ideas and concepts is a fundamental aspect of the new Georgia Performance Standards in high school mathematics (http://www.georgiastandards.org/math.aspx).
In 2003, the Regent’s Academic Advisory Committee on Mathematical Subjects (ACMS) passed the following motion:

ACMS endorses the proposal of Georgia College & State University for the MATH 1115-1116 course sequence and its placement in Areas A and D of their core curriculum.  Students who transfer both courses in the sequence should be given credit for MATH 1113 and Calculus I.  Students who transfer MATH 1115 only should be granted Area A credit for any non-math/science major, but are not guaranteed satisfaction of Area A for mathematics or science majors.

At its meeting in February, 2006, the ACMS “enthusiastically reaffirmed” its 2003 endorsement of the proposal.  Several USG institutions have indicated interest in adopting a similar course sequence at their institutions, so it is highly possible that transferability concerns will become moot issues.

Abbreviated Course Syllabus
8. Course Title and Proposed Number: MATH 1116, Integrated Calculus I B
9. Course Function:  This course can be used to satisfy the mathematics requirement in Core Area D.  This course along with its prerequisite Math 1115 can be used to satisfy major requirements in Mathematics, Computer Science, Chemistry and Economics as well as some pre-professional programs.   

10. Course Topics: 
Rational Functions

Algebra of Rational Functions

Limits and Asymptotes of Rational Functions

Derivatives of Rational Functions


Quotient Rule for Derivatives

Graphs of Rational Functions

General Algebraic Functions



Limits of Algebraic Functions



Derivatives 




Product Rule




Chain Rule



Implicit Differentiation



Related Rates



Optimization and Curve Sketching

Transcendental Functions

Exponential Functions



Algebra of Exponential Functions



The Natural Exponential Function



Limits of Exponential Functions



Derivatives of Exponential Functions



Graphs of Exponential Functions



Applications of Exponential Functions



L’Hospital’s Rule

Logarithmic Functions


Algebra of Logarithmic Functions


Limits & Derivatives of Logarithmic Functions


Using Logarithms as a Tool for Calculation



Solving Equations



Indeterminate Powers



Logarithmic Differentiation

Trigonometric Functions


Right Angle Trigonometry


Unit Circle Trigonometry


Algebra of Trigonometric Functions


Limits & Derivatives of Trigonometric Functions


Graphs of Trigonometric Functions

Inverse Trigonometric Functions


Definitions


Derivatives

Integration


Definite Integrals



Geometric Approximation & Sigma Notation



Approximating Area with Riemann Sums



Definition of Definite Integral



Area and Average Value


Indefinite Integrals



Definition of Indefinite Integral



The Fundamental Theorem of Calculus



Functions Defined by Integrals


Basic Integration Techniques



Integration by Substitution

11. Expected Student Learning Outcomes:  
· The student will demonstrate an understanding of the concepts of function, limit, derivative, and the Riemann Integral.
· The student will demonstrate an understanding of applications involving the concepts of function, limit, derivative, and the Riemann Integral.
· The student will demonstrate an understanding of the theory presented by writing precise solutions and analyzing mathematical arguments.
· The student will analyze and interpret models of real-world phenomena (including but not limited to physical, biological and economical) by using rate of change and optimization.  
These outcomes address, in part, the expected learning outcomes for degrees with majors in Mathematics, Computer Science, Chemistry and Economics, pre- professional programs as well as those of the core curriculum.
12. Grading Criteria: Student learning will be assessed primarily through participation in daily homework activities, class preparation, and written responses to quizzes, tests, and a cumulative final exam.
Assessment will be based on the following criteria:
· Ability to apply the general theory to solving problems
· Ability to write clear and precise explanations justifying methods used 
in solving problems or proving theorems
· Ability to use correct notation in answering questions
· Ability to utilize precise language and notation when defining and 
using concepts
· Exceptional performance on all homework, quizzes, tests, and the 
cumulative final examination
13. Prerequisites (if any) MATH 1115
14. Catalog Description The two-course sequence integrates the topics of Precalculus and Calculus I over two courses.  This organization allows time to review and develop the precalculus topics in the context of understanding and developing the prerequisite skills to solve calculus problems.  This sequence provides students with a foundation in functions including polynomial, power, rational, exponential, logarithmic, and trigonometric functions and their inverses.  For each class of functions, the student will study properties, graphs, and applications with calculus concepts.  These calculus concepts will include limits, continuity, differentiation, and Riemann integration.  A student may not receive credit for the MATH 1115-MATH 1116 sequence and the sequence MATH 1113-MATH 1261.  A student may not receive credit for both MATH 1113 and MATH 1115 in areas A and D of the core.  A student who transfers MATH 1115 and MATH 1116 to a USG institution will receive credit for MATH 1113 and Calculus I.  A non-science major who transfers MATH 1115 to another USG institution will satisfy the  Area A mathematics requirement.  A science major who transfers only MATH 1115 to a USG institution is not guaranteed satisfaction of the Area A mathematics requirement.
� Mathematical Association of America Committee on the Undergraduate Program in Mathematics CUPM Guide to Undergraduate Programs and Courses in the Mathematical Sciences Illustrative Resources on Additional Recommendations (http://www.maa.org/cupm/ill_ref/part2/A.html).





� Mathematical Association of America Committee on the Undergraduate Program in Mathematics CUPM Guide to Undergraduate Programs and Courses in the Mathematical Sciences Illustrative Resources on Additional Recommendations (http://www.maa.org/cupm/ill_ref/part2/A.html).
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