Curriculum Proposals
August 19, 2019 Curriculum Committee
September 10, 2019 Faculty Senate

College of Arts and Humanities — Department of Behavioral Sciences

1. Add the Undergraduate Certificate of Proficiency in Psychology.
College of Arts and Humanities — Department of Music

1. Add the Undergraduate Certificate of Proficiency in Performance.

College of Natural and Health Sciences — Department of Mathematics

1. Add the following courses to the course descriptions:

a. MATH 1001: Orientation to Mathematics;

b. STAT 2000: Statistical Packages Lab;

C. STAT 2303: Statistical Methods;

d. STAT 3113: Regression Analysis;

e. STAT 3183: Statistical Process Control;

f. STAT 3203: Actuarial Probability |;

g. STAT 3213: Actuarial Probability II:

h. STAT 4113: Categorical Data Analysis;

i STAT 4283: Financial Mathematics I;

j. STAT 4293: Financial Mathematics Il; and

k. STAT 4393: Statistical Learning;
2. Change the title for STAT 3153: Applied Statistics |, TO: Applied Statistics;
3. Change the title for STAT 4153: Applied Statistics I, TO: Experimental Design and

Analysis, modify the prerequisite FROM: Prerequisite: STAT 3153: Applied Statistics |,
TO: Prerequisite: STAT 2303: Statistical Methods; and modify the course description;

4, Change the course number for STAT 4263: Mathematical Statistics, TO: 4163;

5. Modify the Curriculum in Mathematics, as follows: delete TECH 1001: Orientation to
the University; and add MATH 1001: Orientation to Mathematics;

6. Add the Bachelor of Science in Applied Statistics with the Actuarial Science Option and

Computer Science Option.
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Graduate Dean (Graduate Proposals Only)
N/A
Vice President for Academic Affairs

Committee Approval Date
General Education Committee (undergraduate Proposals Only)

Teacher Education Committee (Graduate or Undergraduate Proposals)

Curriculum Committee (Undergraduate Proposals Only)

Faculty Senate (Undergraduate Proposals Only)

Graduate Council (Graduate Proposals Only)

Program Title:

Undergraduate Certificate of Proficiency in Psychology




Answer the following Assessment questions: (See table below)
1. Detail the student learning outcomes.
2. Provide tool or measure directly linked to each learning outcome. (How will student
learning in this outcome be measured?)
3. What is the rationale for adding this course? What evidence demonstrates this need?
N/A. No courses added

If this course will affect other departments, a Departmental Support Form for each affected
department must be attached. N/A ‘
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PSY 3813 Content Area stats/design style paper Area’s Behavior
PSY 3053 R — Knowledge of R — Basics of R — Mult Causes of
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PSY 4033 R — Knowledge of R — Basics of R —Mult Causes of
Content Area stats/design Area’s Behavior
PSY 4043 R — Knowledge of R - Basics of R — Write APA R — Mult Causes of
Content Area stats/design style paper Area’s Behavior
PSY 4073 R — Knowledge of R - Basics of R = Write APA R = Mult Causes of
Content Area stats/design style paper Area’s Behavior
PSY 4053 R — Knowledge of R — Basics of R — Mult Causes of
Content Area stats/design Area’s Behavior
pSY 4133 R — Knowledge of R — Basics of R — Mult Causes of
Content Area stats/design Area’s Behavior




ADHE LETTER OF NOTIFICATION FOR

UNDERGRADUATE CERTIFICATE OF PROFICIENCY

(6-21 SEMESTER CREDIT HOURS)
Institution submitting request:
Arkansas Tech University
Contact person/title:
David Ward, Head of Dept of Behavioral Sciences
Phone number/e-mail address:

dwward@atu.edu; (479) 968-0305

Proposed effective date:
Fall 2020

Name of proposed Undergraduate Certificate of Proficiency (Program must consist of 6-21 semester
credit hours):

Undergraduate Certificate of Proficiency in Psychology
Proposed CIP Code: 420101
Reason for proposed program implementation:

The Certificate of Proficiency in Psychology will provide students outside the psychology major
with the opportunity to earn a certificate acknowledging their instruction in psychology. This
certification enhances students’ employment opportunity in a wide-range of areas from nursing to
social work to criminal justice to human resources and integrates well with many majors and
employment fields.

Provide the following:

a. Curriculum outline - List of courses in new program — Underline required courses; asterisked
are provided online.

Required:

PSY 2003 General Psychology”
PSY 2053 or PSY 2063 or, with approval, Research/Stats substitutes from other majors.

Choose 12 Hours from:

PSY 3003 — Abnormal Psychology

PSY 3063 or PSY 3813 — Developmental* or Lifespan Developmental*
PSY 3053 — Physiological Psychology

PSY 3073 — Psychology of Learning

PSY 3093 - Industrial Psychology*

PSY 3153 — Theories of Personality*

PSY 4013 — History of Psychology

PSY 4033 — Psychological Tests and Measurements
PSY 4043 — Social Psychology*

PSY 4073 — Cognitive Psychology*

PSY 4053 — Psychology of Perception

PSY 4133 - Psychopharmacology*



b.Total semester credit hours required for proposed program
18 hours

c. New courses and new course descriptions
None

d. Program goals and objectives

Employers in many occupational areas search for applicants with “soft” skills, and
psychology helps students understand people and the causes of their behavior. This
certificate will appeal to students and employers in a broad array of occupations including
business, political science, pre-law, health care and pre-med, counseling, criminal justice
and engineers working in areas like cybersecurity and artificial intelligence. This
certificate will allow students to present to potential employees a credential which shows
education in the basics of psychology while still earning a major in other areas.

e. Expected student learning outcomes
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f. Student demand (projected enroliment) for proposed program

Currently (Feb 2019) there are 91 students with psychology minors enrolled at ATU. We
estimate 60 to 80 of these would choose to pursue the certificate; this should translate
into 10 to 20 students graduating with the certificate each year. Given the current
enroliment in the minor, no additional marketing plan should be necessary



10.

1.
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g. Program approval letter from licensure/certification entity, if required
N/A

h. Name of institutions offering similar programs and the institution(s) used as model to develop
proposed program

N/A
i. Scheduled program review date (within 10 years of program implementation)
2029 —~ 2030 academic year
Institutional curriculum committee review/approval date:
Will this program be offered on-campus, off-campus, or via distance delivery? If yes, indicate mode
of distance delivery. Mark *distance technology courses.
Yes. Distance courses are online courses,; see question 8 for “*" courses
Identify off-campus location. Provide a copy of email notification to other institutions in the area of

the proposed off-campus program offering and their responses; include your reply to the
institutional responses.

Provide additional program information if requested by ADHE staff.
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Program Title:
Certificate of Proficiency in Performance

Answer the following Assessment questions:
1. Detail the student learning outcomes.
2. Provide tool or measure directly linked to each learning outcome. (How will student
learning in this outcome be measured?)
3. What is the rationale for adding this course? What evidence demonstrates this need?

If this course will affect other departments, a Departmental Support Form for each affected
department must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum_forms.php.

1. Students will be able to:

- Demonstrate knowledge of appropriate performance practices for the discipline
in each of the courses the student elects to take in this certificate program.

- Employ communication strategies necessary for authentic performance(s) for
the discipline in each of the courses the student elects to take in this certificate program.

- Develop collaboration and social skills by working with other members enrolled
in the course to prepare and produce representative performances for that particular
courses discipline.

- Evaluate and analyze the quality and effectiveness of a particular performance.

- Design an original performance representative of the discipline of the course.

2. Tool or measure for each outcome

While the tool or measure for each outcome will of course vary dependent on the
course, discipline and instructor, it is understood that rubrics will be employed to
evaluate students on their knowledge of performance practice, communication
strategies, collaboration skills, evaluation and analyzation techniques as well as the
development of original performances.

3. A search of recent job postings reveals a desire for applicants to have “strong
communication skills" and an “ability to communicate with coworkers.” In his book,
“Grown Up Digital,” Dan Tapscott highlights a concern about millennials from the Net-
Generation. He argues that many are “poor communicators...net addicted” and are
'losing their social skills.” Completion of this degree sequence will help enhance the
communication and social skills desired by current employers.



ADHE LETTER OF NOTIFICATION FOR

UNDERGRADUATE CERTIFICATE OF PROFICIENCY

(6-21 SEMESTER CREDIT HOURS)

1. Institution submitting request: Arkansas Tech University

6.

P8

Contact person/titie: Dr. Jeff Bright / Head, ATU Department of Music
Phone number/e-mail address: 479-968-0369 / jbright6@atu.edu
Proposed effective date: Fall 2020

Name of proposed Undergraduate Certificate of Proficiency (Program must consist of 6-21 semester
credit hours): Certificate of Proficiency in Performance

Proposed CIP Code: 50.9999

Reason for proposed program implementation:

The Certfficate of Proficiency in Performance provides students with the opportunity to earn within the
first four semesters of study, a certificate acknowledging their instruction in the art of performance. This
stackable education sequence enhances a student's employment opportunity and augments any
degree program with which it is paired.

8. Provide the following:

a. Curriculum outline - List of courses in new program — Underline required courses
Students need to complete 12 hours of credit from the following electives:

COMM 1111 — Individual Events Practicum
COMM 1121 — Individual Events Practicum
COMM 2003 — Public Speaking

COMM 2011 — Debate Practicum

COMM 2021 - Debate Practicum

COMM 2111 - Debate Practicum

COMM 2121 - Debate Practicum

COMM 2013 - Voice & Diction

COMM 2173 - Business & Professional Speaking

ENGL 2043 - Intro to Creative Writing

JOUR 1811 - Broadcast Practicum
JOUR 1821 - Broadcast Practicum
JOUR 2811 - Broadcast Practicum
JOUR 2821 — Broadcast Practicum



MUS 1XXX — Applied lessons (Maximum of 4 credits)

MUS 1301 - Opera Workshop
MUS 1311 - Jazz Ensemble
MUS 1501 — Band

MUS 1511 — Brass Choir

MUS 1521 — Woodwind Ensemble

MUS 1531 — Brass Ensemble

MUS 1541 — Percussion Ensemble

MUS 1551 - String Ensemble

MUS 1571 — University Choir

MUS 1581 — Chamber Choir (Choral Artists)
MUS 1611 — Music Theater Workshop

MUS 1631 — Symphonic Wind Ensemble
MUS 1681 — Concert Chorale

POLS 3433 - United Nations
SEED 2002 — Education as a Profession

TH 2273 - Intro to Theater

TH 2301 — Intro to Theatrical Dance

TH 2331 — Advanced Theatrical Dance

TH 2703 — Acting Theories and Techniques
TH 2711 — Acting Practicum

TH 2713 - Intermediate Acting

TH 2721 — Acting Practicum

b. Total semester credit hours required for proposed program (Program range: 6-21 semester
credit hours) - 12 hours
[ New courses and new course descriptions — no new courses proposed for this certificate
d. Program goals and objectives-
Completion of this degree sequence will help enhance the communication and
social skills desired by current employers.
e. Expected student learning outcomes
Students will be able to:
- Demonstrate knowledge of appropriate performance practices for the discipline in each of the
courses the student elects to take in this certificate program.
- Employ communication strategies necessary for authentic performance(s) for the discipline in
each of the courses the student elects to take in this certificate program.
- Develop collaboration and social skills by working with other members enrolled in the course to
prepare and produce representative performances for that particular courses discipline.
- Evaluate and analyze the quality and effectiveness of a particular performance.
- Design an original performance representative of the discipline of the course.

f. Documentation that program meets employer needs
A search of recent job postings reveals a desire for applicants to have "strong
communication skills” and an “ability to communicate with coworkers.” In his book,
"Grown Up Digital,” Dan Tapscott highlights a concern about millennials from the Net-
Generation. He argues that many are “poor communicators...net addicted” and are
‘losing their social skills.”

g. Student demand (projected enrollment) for proposed program
Several sophomore music majors, actively participating non-majors in music,
sophomore communication majors, speech education majors, and theater minors are
already required take many of the classes needed for the certificate. Extrapolating
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from enrollments in these areas, we estimate that at least 20 and as many as 60
current students will pursue the certificate each year.
h. Program approval letter from licensure/certification entity, if required — not required.
Review will take place at next accreditation comprehensive review in 2022-2023.
i Name of institutions offering similar programs and the institution(s) used as mode! to
develop proposed program - no institutions with similar programs at this time
k Scheduled program review date (within 10 years of program implementation)
2022-2023 Academic Year - Reviewed by the National Association of the Schools of
Music

Institutional curriculum committee review/approval date:

Will this program be offered on-campus, off-campus, or via distance delivery? If yes, indicate mode
of distance delivery. Mark *distance technology courses. — On Campus

|dentify off-campus location. Provide a copy of email notification to other institutions in the area of
the proposed off-campus program offering and their responses; include your reply to the
institutional responses. — Not offered off campus

Provide additional program information if requested by ADHE staff. - No knowledge of additional
information requested at this time.
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Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003) Effective Term:
MATH | 1001 ¢ Spring & Summer |

Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

Orientation to Mathematics

Banner Title: (limited to 30 characters, including spaces, capitalize all letters — this will display on the transcript)
| ORIENTATION TO MATHEMATICS




Will this course be cross-listed with another existing course? If so, list course subject and number.

" Yes @ No I

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?
" Yes  No

If so, list course subject and number.
Is this course repeatable for additional earned hours? T Yes ™ No How many total hours? |

Grading:  * Standard Letter " PJF " Other

Mode of Instruction (check appropriate box):

* 01 Lecture " 02 Lecture/Laboratory " 03 1aboratorvonlv

" 05 Practice Teaching " 06 Internship/Practicum {” 07 Apprenticeship/Externship

" 08 Independent Study " 09 Readings (" 10 Special Topics

" 12 Individual Lessons " 13 Applied Instruction " 16 Studio Course

{" 17 Dissertation " 18 Activity Course " 19Seminar " 98 Other

Does this course require a fee?  ves  No  How Much? I Select Fee Type

If selected other list fee type:

I Elective W Major I~ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

Every semester.

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?
- No special resources required.

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
- A classroom with SMART technologies will be required.

Answer the following Assessment questions:
a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
NA
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.
PLO 6 — Professional Knowledge and Skills
2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Students in MATH 1001 will complete a group project in which they will give a 5 - 10 minute
PowerPoint presentation on a prospective career path in the field of mathematics.

c. What is the rationale for adding this course? What evidence demonstrates this need?
This course will provide students a place to develop scholarly interests in the field of mathematics
and/or the field of mathematics education while they explore aspects of becoming a professional.




The course will also allow for greater and timelier interactions between our faculty and our
prospective preservice teacher candidates with the dual aims of 1) improving retention and 2)
increasing the 4-year graduation rate in our Mathematics for Teacher Licensure program.

Our department used the Sankey Diagram generator to track the movement of freshman entering
the Mathematics for Teacher Licensure program over the course of 8 terms.

Semester Freshman Candidates Number of Number of
Entered Enrolled in graduating the candidates lost in | candidates lost in
Program Program in 8 the 1% semester the 2" semester
terms

Fall 2012 16 1 4 5

Fall 2013 5 0 3 2

Fall 2014 12 3 7 2

Fall 2015 4 1 1] 0

MATH 1001 Orientation to Mathematics will be structured so as to foster early and meaningful
interactions between mathematics education faculty and preservice teacher candidates — providing
detailed program guidelines, expectations, and resources. It is our expectation that the early access to our
preservice teacher candidates provided by the proposed course will 1) improve retention for the program
(the table illustrates that the majority of our program losses are occurring within the candidates’ first two
terms) and 2) increase our program’s 4-year graduation rate (since the Fall of 2012 our program’s 4-year
graduation rate for has averaged about 14%).




For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)

a.

T ho

[S—

k.

l.

Course subject

b. Course number
G
d. Catalog description

Catalog course title

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)

. Fees (e.g., 536 art fee)

Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course

Bibliography (supplemental reading list)

Justification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

Assessment methods (include grading policy with specific equivalents for A, B, C)

Policy on absences, cheating, plagiarism, etc.

10 00! b @y U e B0 R

m. Course content (outline of material to be covered in course).

If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Course subject: MATH
Course number: 1001
Catalog course title: Orientation to Mathematics

Catalog description:
MATH 1001: Orientation to Mathematics

This course is designed to provide information and enhance skills that will enable students to
make a successful transition to college. The course will expose students to college resources,
requirements, and promote the development of practical skills for college success. Learning
experiences also include exploration of career paths available in the field of mathematics.

Instructor information:
Instructor:

Office:

Office hours:
Telephone:

Email:

Text(s) required: None.
Bibliography (supplemental reading list): None.

Justification/rationale for the course:

This course serves as an introduction to the university and to the career paths available in the
field of mathematics. An aim of this course is to facilitate meaningful interactions between
departmental faculty and students enrolled in programs in the field of mathematics.

Course objectives:
After the successful completion of this course students will have gained:

- Strategies to set and accomplish goals,

- Skills for successfully interacting with collegiate faculty, staff and others,

- Knowledge of information/resources on campus,

- Strategies for time and life management,

- Effective collegiate learning skills (note taking, textbook use, memory tools and test taking),

- Knowledge of campus technology (OneTech, Blackboard, College Scheduler and others),

- Knowledge of the career paths available in the field of mathematics,

- Insight into the career path(s) in the field of mathematics that align with their specific
interests and strengths.



Description of how course meets general education objectives:

The general education curriculum is designed to provide a foundation for knowledge common to
educated people and to develop the capacity for an individual to expand that knowledge over
his or her lifetime. Students who have completed the course will be able to:

- Communicate effectively,
- Think critically,
- Understand wellness concepts.

Assessment methods:

- Attendance and Participation (10%)

- Homework Assignments (40%): Practical assignments will be given throughout the
semester. Many assignments will be given and completed in class, making attendance
critical to success in this course. Other assignments will be done outside of class and then
used in group or individual work when students return to class. Late work will not be
accepted unless prior arrangements have been made with the instructor. Most assignments
will be in short answer format, discussion boards, and reflection papers.

- Group Project (20%): There will be one group project assigned at the beginning of the term.
Groups will give a 5 - 10 minute PowerPoint presentation on a prospective career path in
the field of mathematics. All students must attend presentation day(s). Further assignment
details and a grading rubric will be distributed in class.

- Campus Networking Form (20%): Students who build a support network on campus are
more likely to feel comfortable on campus, to have a higher GPA, and are more likely to
graduate. There are many offices and clubs/organizations on campus focused solely on
supporting student efforts to graduate and be successful in their future careers. To help
students achieve this, they will be required to attend two appointments, meetings, or
events with a support office, or club/organization at ATU during the current semester.

o Go to 2 campus support office appointments, events, meetings to receive
help/support during the semester.
o Fill out a Campus Networking Form about your experience
= Networking events could include:
e Appointments with campus Support Services: APEX (Tutoring),
English Writing Lab, Reference Librarian, Career Services, Student
Support Services, Veterans Services, Biofeedback Lab (Counseling
Services) or other student support services on campus.
e Attendance at Events: Career Fairs, Conferences, Athletic Events,
Clubs/Organization meetings or events, SAB events, or other events
sponsored by campus groups.
e See your Instructor for more clarification on qualifying events.
- Final Exam (10%): The final examination will consist of a cumulative assessment of the
college resources, requirements and practical skills essential for college success presented
throughout the semester.

Grading Scale: A 100-90%, B 89-80%, C 79-70%, D 69-60%, F < 60%



Policies:

Attendance and Participation

Class attendance is mandatory. If you must miss a class, contact your professor/instructor to
explain the problem or situation before the absence occurs, if possible. You may call, e-mail, or
leave a message in the office for your professor/instructor. Students will earn points for each
class in which they attend and contribute in the class discussions and activities. Excessive
absences (more than 2) can result in you being dropped from the class with an FE for non-
attendance.

Class Expectations

Students are expected to attend class, be on time to class, actively participate, and to submit
their own work unless assigned as a group project. Classroom misconduct, including
inappropriate or disrespectful class hehavior, cheating, or plagiarism will be addressed by the
professor/instructor following the policies set forth in the student handbook. Students may be
asked to leave class if their behavior is disruptive to the learning environment.

Other Services:

Arkansas Tech University does not discriminate on the basis of color, sex, sexual orientation,
gender identity, race, age, national origin, religion, veteran status, genetic information, or
disability in any of our practices, policies, or procedures. If you have experienced any form of
discrimination or harassment, including sexual misconduct (e.g. sexual assault, sexual
harassment, stalking, domestic or dating violence), we encourage you to report this to the
institution. If you report such an incident of misconduct to a faculty or staff member, they are
required by law to notify Arkansas Tech University’s Title IX Coordinator and share the basic fact
of your experience with them. The Title IX Coordinator will then be available to assist you in
understanding all of your options and connecting you with all possible resources on and off
campus. For more information, please visit: http://www.atu.edu/titleix/index.php.

Arkansas Tech University adheres to the requirements of the Americans with Disabilities Act in
order to prevent barriers to academic accessibility. If you need an accommodation due to a
disability, please contact the ATU Office of Disability Services, located in Doc Bryan Student
Center, Suite 171, or visit: http://www.atu.edu/disabilities/index.php.

Any student who faces challenges securing their food or housing and believes this may affect
their performance in the course is urged to notify the instructor, if they are comfortable in doing
so. Community resources are available for students and can be found at the following webpage:
https://www.atu.edu/localresources/

If a student finds they need more support, they are encouraged to contact the Office of the Vice
President for Student Services (479-968-0238).

Students are responsible for information announced in class and conveyed by email. Any
assignments announced in class or conveyed by email become the responsibility of the student.



m. Course content:

Week 1: Introduction to Department of Mathematics and Technology Overview

Week 2: Traditions and Expectations

Week 3: Campus Resources & Communication

Week 4: Success Strategies (additional focus on strategies for success in a math class)

Week 5: Managing Time & Stress

Weeks 6 & 7: Academic Planning: Catalog & College Scheduler

Weeks 8 — 10: Career development in the field of Mathematics (with special guest lecturers)
Week 11: Library Resources & Practicing Integrity

Week 12: Money Management

Weeks 13 & 14: Communication & Inclusion
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Course Subject: (e.g., ACCT, ENGL)
STAT

Course Number: (e.g., 1003) Effective Term:

| 2000 Summer 2020
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Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

Statistical Packages Lab

Banner Title: {limited to 30 characters, including spaces, capitalize all letters — this will display on the transcript)




Will this course be cross-listed with another existing course? If so, list course subject and number.

Cyes [ENo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?

If so, list course subject and number. Cves [ENo I

Is this course repeatable for additional earned hours? Oves EINo How many total hours? |

Grading: Ostandard Letter Or/F [Eother | No grade
Mode of Instruction (check appropriate box):

D o1 Lecture [®o2 Lecture/Laboratory ﬁos Laboratory only

DOS Practice Teaching D\‘gﬁbrmemship/Practicum D 07 Apprenticeship/Externship

Clos Independent Study oo Readings [ 10 Special Topics

[3 12 individual Lessons [0 13 Applied Instruction [ 16 studio Course

D 17 Dissertation Research D 18 Activity Course D 19 Seminar D 98 Other
Does this course require a fee? Oves [ENo  How Much? l Select Fee Type
If selected other list fee type: I

[ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

| Twice a Year - Fall & Spring

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?

Software — University already has the options licensed.

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
Computer Lab for the Lab Days

Answer the following Assessment questions:
a. |If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.
Implement professional statistical software packages for statistical computing and
demonstrate competence in with database management
2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Homework and quizzes
c. What is the rationale for adding this course? What evidence demonstrates this need?
This lab is the co-requisites of STAT 2303 Statistical Methods. This lab is an introduction to the
statistical software SAS and R, including its use for common statistical analyses. A practical




complement to the statistical methodology covered in STAT 2303.

For the proposed course, attach a syllabus in Word format that includes: (ltems a. through d. should be
entered as they should appear in the catalog)

a.
b. Course number
C
d

T STm T D

k.

Course subject

Catalog course title

. Catalog description

. Arkansas Course Transfer System (ACTS) course number, if applicable

. Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)

. Fees (e.g., $36 art fee)

Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course

Bibliography (supplemental reading list)

lustification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

Assessment methods (include grading policy with specific equivalents for A, B, C)

Policy on absences, cheating, plagiarism, etc.

CRNOU A WN R

m. Course content (outline of material to be covered in course).

If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Department of Mathematics and Statistics
STAT 2000 Statistical Packages Lab

Section: 001

Offered: Fall & Spring

Pre-Requisite: None

Co-Requisites: STAT 2303 Statistical Methods

Course Description: This lab is an introduction to the statistical software SAS and R, including its use for
common statistical analyses. A practical complement to the statistical methodology covered in STAT 2303.

This section is all to be completed by faculty of record for the course.
Course Office: Corley Phone: Email:

Instructor: TBD

Office Hours: To be determined by the faculty of record for this course

Text required: None

Bibliography:

For SAS:

Online document https://support.sas.com/en/documentation.html

Delwiche, L.D. and Slaughter, S.J., The Little SAS Book: A Primer, Fifth Edition, The SAS Institute, 2012

For R:
Grolemund, G. and Wickham H., R for Data Science, available for free at http://rdds.had.co.nz/

Justification/rationale for the course: As the demands for professionals with quantitative analytical skills
grows, especially in industry, application of statistical software becomes a more crucial part of data analysis.
Among the advanced analytics software, SAS and R are the most popular languages used in statistical analysis
in both academia and industry.

Objectives: The main point of this lab is to give the student a working start with the covered software SAS and
R for the basic statistical analyses from STAT 2303. The student can learn the use of these software in more
depth in the subsequent statistical courses. Student can spend a lifetime using and mastering them.

General Education Requirements: This course does not meet any General Education requirements.
Assessment: The grade in this lab is incorporated into STAT 2303.

Attendance: Students are required to attend the lab regularly to learn and practice with SAS and R -- how they
are implemented for the statistical analyses covered in STAT 2303.
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Course Subject: (e.g., ACCT, ENGL)
STAT
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| 2303

Effective Term:

Summer 2020
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Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

Statistical Methods

|

Banner Title: (limited to 30 characters, including spaces, capitalize all letters — this will display on the transcript)




Will this course be cross-listed with another existing course? If so, list course subject and number.
Eyes ONo l Statistical Packages

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?
If so, list course subject and number. Byes ONo | STAT 2300
Is this course repeatable for additional earned hours? Oves EINo How many total hours? |

Grading: [€standard Letter Or/F Cother

Mode of Instruction (check appropriate box):

o1 Lecture [®] 02 Lecture/Laboratory Cos Laboratory only

D 05 Practice Teaching D 06 Internship/Practicum G 07 Apprenticeship/Externship

[ 08 Independent Study [ 09 Readings [ 10 special Topics

[ 12 individual Lessons [0 13 Applied Instruction [ 16 studio Course

D 17 Dissertation Research D 18 Activity Course D 19 Seminar D 98 Other
Does this course require a fee? Oves [no How Much? I Select Fee Type

If selected other list fee type: I

[ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

[ Twice a Year - Fall & Spring

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.? Software — University already has the options licensed.

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
Computer Lab for the Lab Days

Answer the following Assessment questions:
a. |If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.

Students will be able to (1) have good understanding of exploratory data analysis, basic
statistical inference, and limitations of the procedures, (2) implement professional statistical
software packages for statistical computing and demonstrate competence in with database
management, (3) explain statistical ideas, methods, and results effectively to statistical and
non-statistical audiences.

2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)

In-class participation/projects, homework, quizzes, and tests
c. What is the rationale for adding this course? What evidence demonstrates this need?




The goal of this course is to introduce students to statistical methods for analyzing data. We will
emphasize the basic principles and criteria for selecting the appropriate statistical technique.
Students will get hands-on experience applying the topics covered to real datasets using R or

SAS. From medical studies, research experiments, business information, from polling
organizations, and insurance, data are being collected everywhere, and all the time. Knowledge in
statistics provides you with the necessary tools and conceptual foundations in quantitative
reasoning to extract information intelligently from this sea of data.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)

a.
b. Course number

C.

d. Catalog description

S

k.

Course subject
Catalog course title

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)
. Fees (e.g., 536 art fee)

Section for Name of instructor, office hours, contact information (telephone, email)
Text required for course

Bibliography (supplemental reading list)

000 o 1o B e e

. Justification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

Assessment methods (include grading policy with specific equivalents for A, B, C)

Policy on absences, cheating, plagiarism, etc.

m. Course content (outline of material to be covered in course).

If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Department of Mathematics and Statistics
STAT 2303 Statistical Methods

Section: 001
Offered: Fall & Spring

Pre-Requisite: Math 2914 Calculus I

Co-Requisites: STAT 2000. Statistical Packages Laboratory. Introduction to the statistical software SAS
and R, including its use for common statistical analyses. A practical complement to the statistical methodology
covered in STAT 2303.

Course Description: The goal of this course is to introduce students to statistical methods for analyzing data.
Some of the topics included are: Describing Data, Basic Probability, Random variables, Normal and Binomial
Distributions, Sampling Distributions, Confidence Intervals, Hypothesis testing, Correlation and Regression,
Contingency table, Comparing two populations, ANOVA.

This section is all to be completed by faculty of record for the course.
Course Office: Corley Phone: Email:

Instructor: TBD

Office Hours: To be determined by the faculty of record for this course

Text required: Moore, David S., McCabe, George P., and Craig, Bruce A. Introduction to the Practice of
Statistics, 7th ed., W.H. Freeman and Company, New York.

Bibliography: There is NO required supplemental reading list for this course.

Justification/rationale for the course: The goal of this course is to introduce students to statistical methods

for analyzing data. We will emphasize the basic principles and criteria for selecting the appropriate statistical

technique. Students will get hands-on experience applying the topics covered to real datasets using R or SAS.
From medical studies, research experiments, business information, from polling organizations, and insurance,
data are being collected everywhere, and all the time. Knowledge in statistics provides you with the necessary
tools and conceptual foundations in quantitative reasoning to extract information intelligently from this sea of
data.

Course objectives - By completing this course the student will learn to perform the following:
1) How to calculate and apply measures of location and measures of dispersion.
2) How to apply discrete and continuous probability distributions to various business problems.
3) Perform Test of Hypothesis as well as calculate confidence interval for a population parameter for
single sample and two sample cases. Understand the concept of p-values.
5) Compute and interpret the results of Simple Linear Regression and Correlation Analysis, ANOVA
and F-test.



Course Content:

o Descriptive statistics & data visualization
« Probability

« Point and interval estimation

« Hypothesis testing

o Inference for a single population

o Comparisons between two populations

e One- way analysis of variance

e Analysis of categorical data

e Simple linear regression

General Education Requirements: This course does not meet any General Education requirements.

Assessment: The final grade will consist of 100 percentage points, with the following breakdown:

In-Class Participation/Projects 15%

Homework/Quizzes 15%

3 Exams (20% each) 70 %
100%

The following percentages will be used to assign scores:
90-100% - A 80-89% - B 70-79% - C 60-69% - D Below 60% - F

Attendance: The policy of the University in regard to class absences may be stated as the considered belief
that regular class attendance is essential to the maximum growth and development of the student, and that
students, in their own interest, are therefore responsible for attending all classes for which they are enrolled. /n
the event that you must miss, it is your responsibility to find out what material you missed and if any
assignments are due. 1 DO NOT take doctor’s notes for absences.

No Make-Up exams will be given.

Expectations:

e Students must adhere to the rules set forth in the handbook.

e Students must do their own work.

e Consider your actions carefully: There will be no tolerance for conduct that even gives the appearance
of cheating.

e Students are expected to respect the rights of others

e Students should not hesitate to clarify any questions regarding the policies of this course with the
instructor.

Cheating/Plagiarism : Cheating or copying someone else's work may result in anything from a zero on the
assignment (or test) to expulsion from the course with a course grade of F. Talking to others or using notes are
NOT allowed during exams, either. Please note that while I strongly encourage working together on
assignments, copying someone else’s work is cheating, and will not be tolerated. Using apps, unapproved
websites, etc are also considered cheating.
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! Regression Analysis
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Will this course be cross-listed with another existing course? If so, list course subject and number.

Cvyes Eno
Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?
If so, list course subject and number. Oves [No i

Is this course repeatable for additional earned hours? Cves Blno How many total hours? I

Grading: [€lstandard Letter Cr/F Cother

Mode of Instruction (check appropriate box):

E 01 Lecture D 02 Lecture/Laboratory D 03 Laboratory only

D 05 Practice Teaching D 06 Internship/Practicum D 07 Apprenticeship/Externship

D 08 Independent Study D 09 Readings D 10 Special Topics

[ 12 individual Lessons [0 13 Applied Instruction [ 16 studio Course

D 17 Dissertation Research D 18 Activity Course D 19 Seminar D 98 Other
Does this course require a fee? Oves [ENo  How Much? I Select Fee Type

If selected other list fee type: |

[~ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

Once a Year - Spring semester

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?
Software — University already has the options licensed.

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
Computer lab

Answer the following Assessment questions:

a. |If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable

b. If this course is required for the major or minor, complete the following.

1. Provide the program level learning outcome(s) it addresses.

Students will be able to apply appropriate statistical modeling tools to analyze data,
interpret the results with proper scope of conclusions.

2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Homework assignments and tests
c. What is the rationale for adding this course? What evidence demonstrates this need?

STAT 3113 Regression Analysis is a required course for BS in Applied Statistics program.
Regression analysis is the most popularly used statistical technique with application in




almost every imaginable field. Linear regression model, which relates an outcome to a set
of predictors of interest using linear assumptions, is the most important statistical analysis
tool in a data scientist’s toolkit.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)

a. Course subject

b. Course number

c. Catalog course title

d. Catalog description

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)

. Fees (e.g., 536 art fee)

Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course

Bibliography (supplemental reading list)

Justification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

k. Assessment methods (include grading policy with specific equivalents for A, B, C)

I. Policy on absences, cheating, plagiarism, etc.

m. Course content (outline of material to be covered in course).

WENPL S W

e L R

If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 3113 Regression Analysis

Section # 001

OFFEREDSpring

PRE-REQUISITE An introductory statistics course or permission of instructor

CO-REQUISITES None

DESCRIPTION This course introduces the methods for fitting and interpreting regression

models. Topics include simple linear regression (SLR), multiple linear
regression (MLR), model checking, variable selection methods, dummy
variables, diagnostic measures, logistic regression, and time series analysis.
Instruction will include the use of a statistical programming language.

NOTES None

COURSE Office Phone: Email:

INSTRUCTOR To be completed by the faculty of record for this course

OFFICE HOURS To be determined by faculty of record for this course

TEXTBOOK Mendenhall, W., Sincich, T., A Second Course in Statistics Regression

Analysis, 8th edition, Pearson.
BIBLIOGRAPHY There is no REQUIRED supplemental reading list for this course.

JUSTIFICATION Regression analysis is the most popularly used statistical technique with
application in almost every imaginable field. Linear regression model,
which relates an outcome to a set of predictors of interest using linear
assumptions, is the most important statistical analysis tool in a data
scientist’s toolkit. This course focus on regression models and associated
methods of statistical inference, data analysis, interpretation of results,
statistical computation and model building.

OBJECTIVES After completing this course, the learner will be able to:



GENERAL
EDUCATION
REQUIREMENTS

ASSESSMENT

understand regression model and model assumptions in SLR and MLR;
Use SAS and/or R to get least square estimate, confidence interval, and
do hypothesis for the parameters;

do the estimation and prediction by using the linear regression model;
do regression for the data with quantitative, qualitative predictors and
both;

do model selection by using SAS and/or R;

check the model assumptions by residual plots and use some basic
measures to remedy the model;

apply logistic regression for the dependent variable with two discrete
values.

This course does not meet any of the General Education requirements.

The final grade will consist of 100 percentage points, with the following

breakdown:
Homework 15%
3 Exams (20% each) 60%
Final Exam 25%
100
Total %

The following percentage table will be used to assign scores:

90-100% -A 80-89% - B 70-79%-C  60-69%-D  Below 60% - F

ATTENDANCE

Attendance is required and necessary for success in this course. Students
missing more than 2 classes are to be dropped from the class with a grade
of F. Students who arrive to class late or leave class early may be counted
as absent. If a student is absent for any reason, it is his/her responsibility
to learn what assignment was missed and to complete on time. Being
absent is NOT an excuse for missing an assignment.



COURSE
CONDUCT

PLAGIARISM &
CHEATING

SCHEDULE

Respect your peers. Students are expected to respect the rights of others.
Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computerin a
distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.
If for some reason you feel that one or more of these items are necessary,
you must get express permission from the instructor beforehand. A student
who is requested to leave will not be excused from missing any class or
class activities.

Cheating will not be tolerated. Students are expected to do their OWN
work. Copying or allowing someone to copy work is cheating.
Consequences range from a zero on the assignment (or test) to expulsion
from the course. Definitions of cheating and plagiarism are in the Student
Code of Conduct from the Student Handbook.

Week

Exercises

Syllabus, Course overview,
Review some basic concepts, The instructor of record will determine the
Introduction to regression assignments/exercises and point value for
1 | analysis

each weekly topic.

Simple linear regression (SLR)
definition, Least square
2 | method (LSE)

SLR model assumptions,
Estimation of , Interpretation
& inference of the slope

3 | parameter

Coefficient of correlation,
Coefficient of determination,
SLR estimation and
prediction, Multiple linear

4 | regression (MLR) definition




MLR: LSE, Model assumption,
Estimation of ,

MLR: Inference about the
parameters, Multiple
coefficients of determination,
Estimation and prediction

MLR: Interaction model,
Curvilinear model, model
with qualitative independent
variable

Model selection, Problems
(misusing) with regressions

Residual analysis

10

Transformations and
weighting to correct model
inadequacies, Introduction to
weighted least squares

11

Introduction to piecewise
linear regression,
Introduction to logistic
regression

12

Introduction to ridge
regression, Time series
component

13

Moving average method,
Exponential smoothing

14

Measures of forecast
accuracy, Forecasting by
regression approach

15

Autocorrelation and
autoregressive error models
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Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

Statistical Process Control
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Will this course be cross-listed with another existing course? If so, list course subject and number.

Clyes ENo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?

If so, list course subject and number. Oves [ElNo ]

Is this course repeatable for additional earned hours? Oves Eno How many total hours? |

Grading: [€l standard Letter Cr/F Cother

Mode of Instruction (check appropriate box):

[8) 01 Lecture D 02 Lecture/Laboratory Clos Laboratory only

[ 05 Practice Teaching 2 06 Internship/Practicum 2 07 Apprenticeship/Externship

[ 08 Independent Study [ 05 Readings [ 10 Special Topics

[3 12 Individual Lessons 2 13 Applied Instruction [0 16 studio Course

D 17 Dissertation Research n 18 Activity Course D 19 Seminar D 98 Other
Does this course require a fee? Cves [ENo  How Much? I Select Fee Type

If selected other list fee type: I

[ Elective ¥ Major ™ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

| Once a Year - Spring Semesters

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?

Software — University already has the options licensed.

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
No

Answer the following Assessment questions:
a. |If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.
The students will be able to implement various statistical tools for quality monitoring
commonly used in industry.
2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Tests, quizzes, homework assignments, and group projects.
c. What is the rationale for adding this course? What evidence demonstrates this need?

This course is the foundation course in quality control for the BS in Applied Statistics degree. This




course will give a foundation in statistical quality control which is important to any student
wanting to find employment in industry.

For the proposed course, attach a syllabus in Word format that includes: (Iltems a. through d. should be
entered as they should appear in the catalog)

a.
b
c.
d. Catalog description

o iy o @

k.

l.

Course subject

. Course number

Catalog course title

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)
. Fees (e.g., 536 art fee)

CONDU AW R

. Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course
Bibliography (supplemental reading list)

. Justification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

Assessment methods (include grading policy with specific equivalents for A, B, C)

Policy on absences, cheating, plagiarism, etc.

m. Course content (outline of material to be covered in course).

If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 3183

Section #

OFFEREDSpring

PRE-REQUISITE

CO-REQUISITES

DESCRIPTION

NOTES

COURSE
INSTRUCTOR

OFFICE HOURS

TEXTBOOK

BIBLIOGRAPHY

JUSTIFICATION

OBIJECTIVES

Statistical Process Control

001

STAT 3153 Applied Statistics

None

This course is an introduction to statistical process control using Deming’s
philosophy for the improvement of quality, productivity, and competitive
position.

None

Office Phone: Email:
To be completed by the faculty of record for this course

To be determined by faculty of record for this course

Introduction to Statistical Quality Control, 7t edition, by D. Montgomery,
Wiley, ISBN: 978-1118146811

There is no REQUIRED supplemental reading list for this course.

Regression analysis is an important topic for anyone interested in applying
statistics in industry. This course focus on theory and methods of quality
monitoring including process capability, control charts, acceptance
sampling, quality engineering, and quality design.

After completing this course, the learner will be able to:

e Collect and analyze data with emphasis on basic concepts of quality
control.

e Understand the importance of variability in statistical quality control.

e Understand the role of statistics in engineering and quality improvement.



e To learn various statistical tools of quality monitoring.
¢ To learn the statistical and economical design issues associated with quality

control.
e Tounderstand and implement various process capability analysis technigues.

GENERAL This course does not meet any of the General Education requirements.
EDUCATION
REQUIREMENTS
ASSESSMENT The final grade will consist of 100 percentage points, with the following
breakdown:

Homework 20%

3 Exams (20% each) 60%

Final Exam 20%

100
Total %

The following percentage table will be used to assign scores:

90-100% -A 80-89%-B  70-79%-C  60-69%-D  Below 60% - F

ATTENDANCE Attendance is required and necessary for success in this course. Students
missing more than 5 classes are to be dropped from the class with a grade
of F. Students who arrive to class late or leave class early may be counted
as absent. If a student is absent for any reason, it is his/her responsibility
to learn what assignment was missed and to complete on time. Being
absent is NOT an excuse for missing an assignment.

COURSE Respect your peers. Students are expected to respect the rights of others.

CONDUCT Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computerina
distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.
If for some reason you feel that one or more of these items are necessary,
you must get express permission from the instructor beforehand. A student



who is requested to leave will not be excused from missing any class or

class activities.

PLAGIARISM & Cheating will not be tolerated. Students are expected to do their OWN

CHEATING work. Copying or allowing someone to copy work is cheating.
Consequences range from a zero on the assignment (or test) to expulsion
from the course. Definitions of cheating and plagiarism are in the Student
Code of Conduct from the Student Handbook.

SCHEDULE

Week Exercises

1 | Syllabus, Course overview, The instructor of record will determine the

Review some basic concepts,
Introduction to Quality
Management and Philosophy
regression analysis

assignments/exercises and point value for
each weekly topic.

2 & 3 | Modeling Process Quality:
Reviewing probability
distributions associated with
Quality Control

4 | Inferences about process
quality
5 | Statistical Process Control:
Methods and Philosophy of
Statistical Process Control
6 & 7 | Control Charts for Variables
8 & 9 | Control Charts for Attributes
10 | Control Charts for Short Run
Productions, Multiple-Stream
Processes
11&12 | Process Capability Analysis
13 | Process Design and
Improvement with Designed
Experiments
14815

Acceptance Sampling
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niDepartment Initiating Proposal Date
Department of Mathematics and Statistics 6/30/2019
Title Signature Date
Department Head - 7
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3

Graduate Dean (Graduate Proposals Only)

-G ktuis
§

Vice President for Academic Affairs

Committee

Approval Date

General Education Committee (undergraduate Proposals Only)

Teacher Education Committee (Graduate or Undergraduate Proposals)

Curriculum Committee (Undergraduate Proposals Only)

Faculty Senate (Undergraduate Proposals Only)

Graduate Council (Graduate Proposals Only)

Course Subject: (e.g., ACCT, ENGL)
STAT

Course Number: (e.g., 1003)
3203

Effective Term:
Summer 2020

O spring @ summer |

Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

{ Actuarial Protabity | f’[bbﬂbl.'l.*v

Banner Title: (limited to 30 characters, including spaces, capitalize all letters — this will display on the transcript)

|




Will this course be cross-listed with another existing course? If so, list course subject and number.

Oyes EINo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?

If 50, list course subject and number. K3Yes [EINo l
Is this course repeatable for additional earned hours? Ovyes ElNo How many total hours? |

Grading: [Elstandard Letter Or/F Cother [

Mode of Instruction (check appropriate box):

[® 01 Lecture [C 02 Lecture/Laboratory Clos Laboratory only

[ 05 Practice Teaching Clos Internship/Practicum Cor Apprenticeship/Externship

[T 08 Independent Study [ 09 Readings [ 10 special Topics

[ 12 individual Lessons [C 13 Applied Instruction [ 16 studio Course

D 17 Dissertation Research D 18 Activity Course D 19 Seminar DQS Other
Does this course require a fee? Oves [ENo  How Much? r Select Fee Type

If selected other list fee type: I

[ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

l Once a year - Fall semester

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?
None

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
None

Answer the following Assessment guestions:
a. Ifthis course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.

Students will demonstrate knowledge of fundamental probability tools for quantitatively
assessing risk and basic financial mathematics.

2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Homework and tests
c. What is the rationale for adding this course? What evidence demonstrates this need?
STAT 3203 & STAT 3213 are required courses for BS in Applied Statistics with Actuarial Science
option. This course is designed to develop knowledge of the fundamental probability tools for




guantitatively assessing risk and help the students to prepare for Exam P: Probability of the Society
of Actuaries.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)

a. Course subject

b. Course number

c. Catalog course title

d. Catalog description

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)

. Fees (e.g., $36 art fee)

. Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course

Bibliography (supplemental reading list)

. Justification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

k. Assessment methods (include grading policy with specific equivalents for A, B, C)

I. Policy on absences, cheating, plagiarism, etc.

m. Course content (outline of material to be covered in course).
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If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum_forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 3203

Section #

OFFERED

PRE-REQUISITE

CO-REQUISITES

DESCRIPTION

NOTES

COURSE
INSTRUCTOR

OFFICE HOURS

TEXTBOOK

BIBLIOGRAPHY

JUSTIFICATION

OBIJECTIVES

Actuarial Probability |
001

Fall

MATH 2934 Calculus llI

None

In this course we develop knowledge of the fundamental probability tools
for quantitatively assessing risk. The application of these tools to problems
encountered in actuarial science is emphasized. A thorough command of
the supporting calculus is assumed. A very basic knowledge of insurance
and risk management is assumed.

None

Office: Corley236 Phone: 964 -0854 Email: mfinan@atu.edu
Dr. Marcel Finan

9:00 - 11:00 (MWF)

Marcel B Finan, A Probability Course for the Actuaries: A Preparation for
Exam P/1, accessible at faculty.atu.edu/mfinan/actuaries.html

There is no REQUIRED supplemental reading list for this course.

Employment of actuaries is projected to grow 22 percent in the next ten
years, much faster than the average for all occupations. This course is
designed to develop knowledge of the fundamental probability tools for
quantitatively assessing risk and help the students to prepare for Exam P:
Probability of the Society of Actuaries.

Students successfully completing this course should be able to use and
apply the following Concepts :
e Set functions including set notation and basic elements of
probability
e Mutually exclusive events



e Addition and multiplication rules
Independence of events

e Combinatorial probability

e Conditional probability

e Bayes Theorem / Law of total probability

e Commonly used discrete random variables

GENERAL This course does not meet any of the General Education requirements.
EDUCATION
REQUIREMENTS

ASSESSMENT The final grade will consist of 100 percentage points, with the following
breakdown:
Homework 20%
3 Exams (20% each) GO%A
Final Exam 20%
100
Total %

The following percentage table will be used to assign scores:

90-100%-A 80-89%-B  70-79%-C  60-69%-D Below 60%-F

ATTENDANCE The policy of the University in regard to class absences may be stated as
the considered belief that regular class attendance is essential to the
maximum growth and development of the student, and that students, in
their own interest, are therefore responsible for attending all classes for
which they are enrolled.

COURSE Respect your peers. Students are expected to respect the rights of others.

CONDUCT Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computerin a
distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.



PLAGIARISM &
CHEATING

COURSE
PHILOSOPHY

SCHEDULE

If for some reason you feel that one or more of these items are necessary,
you must get express permission from the instructor beforehand. A student
who is requested to leave will not be excused from missing any class or
class activities.

Refer to the rules set forth in the student handbook. Students are
expected to do their OWN work. Consider your actions carefully: there will
be no tolerance for conduct that even gives the appearance of cheating.
Any questions regarding the policy of cheating or conduct in this class
should be clarified with the instructor. Cheating will result in a negative
score (deduction from the final course grade) and will be reported to
appropriate governing bodies.

You learn math by doing math: Mathematics is not a spectator sport!
Athletes do not train for sports by watching games on TV--they must
exercise and practice. Similarly, you can not learn mathematics by only
listening to the lecture; you must actively and consistently participate in
the learning process, both in and out of the classroom.

The answer is not the goal: Mathematics is not just getting an answer that
matches "what's in the back of the textbook". Mathematics is about taking
a set of instructions, understand them and know how to use them in
solving mathematical problems.

Week

Exercises

The instructor of record will determine the
assignments/exercises and point value for

1 | Syllabus, Set theory each weekly topic.

2 | Counting and combinatorics

Probability: Definitions and
3 | properties

4 | Conditional Probability

5 | Bayes’ formula

Independent events, Odds
6 | and conditional probability




7 | Random variables
Probability mass function and
cumulative distribution

8 | function

Expected value of a discrete
random variable, Expected
value of a function of a
discrete random variable

10

Variance and standard
deviation of a discrete
random variable

11

Uniform discrete random
variable, Bernoulli trails and
binomial distribution

12

The expected value and
variance of the binomial
distribution

13

Poisson random variable
Geometric random variable

14

Negative binomial random
Variable

15

Hyper-geometric random
variable
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Vice President for Academic Affairs

Committee
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General Education Committee (undergraduate Proposals Only)

Teacher Education Committee (Graduate or Undergraduate Proposals)

Curriculum Committee (undergraduate Proposals Only)

Faculty Senate (undergraduate Proposals Only)

Graduate Council (Graduate Proposals Only)

Course Subject: (e.g., ACCT, ENGL)
STAT

Course Number: (e.g., 1003)

| 3213

Effective Term:
Summer 2020

Cspring [€Summer|

Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

| Actuarial rebebity | Probabi li

Banner Title: (limited to 30 characters, including spaces, capitalize all letters — this will display on the transcript)




Will this course be cross-listed with another existing course? If so, list course subject and number.

Ovyes ENo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?

If so, list course subject and number. DOvyes [ENo |

Is this course repeatable for additional earned hours? Oves Eno How many total hours? I

Grading:  [&Standard Letter Qe/F Cother [

Mode of Instruction (check appropriate box):

[a 01 Lecture [] 02 Lecture/Laboratory U 03 Laboratory only

D 05 Practice Teaching D 06 Internship/Practicum D 07 Apprenticeship/Externship

DOB Independent Study D 09 Readings [ 10 Special Topics

[2 12 individual Lessons [0 13 Applied Instruction [ 16 studio Course

D 17 Dissertation Research D 18 Activity Course D 19 Seminar D 98 Other
Does this course require a fee? Oves ENo  How Much? | Select Fee Type

if selected other list fee type: |

[ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

] Once a year - Spring semester

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?
None

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
None

Answer the following Assessment questions:
a. |If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.

Students will demonstrate knowledge of fundamental probability tools for quantitatively
assessing risk and basic financial mathematics.

2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Homework and tests
¢. Whatis the rationale for adding this course? What evidence demonstrates this need?
STAT 3203 & STAT 3213 are required courses for BS in Applied Statistics with Actuarial Science
option. This course is designed to develop knowledge of the fundamental probability tools for




guantitatively assessing risk and help the students to prepare for Exam P: Probability of the Society
of Actuaries.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)

a. Course subject

b. Course number

c. Catalog course title

d. Catalog description

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)

. Fees (e.g., $36 art fee)

Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course

Bibliography (supplemental reading list)

lustification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

k. Assessment methods (include grading policy with specific equivalents for A, B, C)

I. Policy on absences, cheating, plagiarism, etc.

m. Course content (outline of material to be covered in course).

©RNOU A WS e

s Fmorho

If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum_forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 3213

Section #

OFFERED

PRE-REQUISITE

CO-REQUISITES

DESCRIPTION

NOTES

COURSE
INSTRUCTOR

OFFICE HOURS

TEXTBOOK

BIBLIOGRAPHY

JUSTIFICATION

OBJECTIVES

Actuarial Probability Il

001

Spring

STAT 3203 Actuarial Probability |

None

This course is a continuation to STAT 3203. At the end of this course, a
student is prepared to take Exam P of the Society of Actuaries.

None

Office: Corley236 Phone: 964 - 0854 Email: mfinan@atu.edu
Dr. Marcel Finan

9:00 - 11:00 (MWF)

Marcel B Finan, A Probability Course for the Actuaries: A Preparation for
Exam P/1, accessible at faculty.atu.edu/mfinan/actuaries.html

There is no REQUIRED supplemental reading list for this course.

Employment of actuaries is projected to grow 22 percent in the next ten
years, much faster than the average for all occupations. This course is
designed to develop knowledge of the fundamental probability tools for
quantitatively assessing risk and help the students to prepare for Exam P:
Probability of the Society of Actuaries.

Students successfully completing this course should be able to use and
apply the following Concepts :
e Probability functions and probability density functions Mutually
exclusive events
Cumulative distribution functions
Mode, median, percentiles, and moments
Variance and measures of dispersion
Moment generating functions



GENERAL
EDUCATION

REQUIREMENTS

ASSESSMENT

ATTENDANCE

COURSE

Transformations

Joint probability functions and joint probability density functions

Joint cumulative distribution functions

Central Limit Theorem

Conditional and marginal probability distributions

Moments for joint, conditional, and marginal probability

distributions

Joint moment generating functions

e Variance and measures of dispersion for conditional and marginal
probability distributions

e Covariance and correlation coefficients

e Transformations and order statistics

e Probabilities and moments for linear combinations of independent

random variables

This course does not meet any of the General Education requirements.

The final grade will consist of 100 percentage points, with the following
breakdown:

Homework 20%
3 Exams (20% each) 60%
Final Exam 20%

100
Total %

The following percentage table will be used to assign scores:

90-100%-A 80-89%-B  70-79%-C  60-69%-D  Below 60%-F

The policy of the University in regard to class absences may be stated as
the considered belief that regular class attendance is essential to the
maximum growth and development of the student, and that students, in
their own interest, are therefore responsible for attending all classes for
which they are enrolled.

Respect your peers. Students are expected to respect the rights of others.



CONDUCT

PLAGIARISM &
CHEATING

COURSE
PHILOSOPHY

SCHEDULE

Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computer in a
distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.
If for some reason you feel that one or more of these items are necessary,
you must get express permission from the instructor beforehand. A student
who is requested to leave will not be excused from missing any class or
class activities.

Refer to the rules set forth in the student handbook. Students are
expected to do their OWN work. Consider your actions carefully: there will
be no tolerance for conduct that even gives the appearance of cheating.
Any questions regarding the policy of cheating or conduct in this class
should be clarified with the instructor. Cheating will result in a negative
score (deduction from the final course grade) and will be reported to
appropriate governing bodies.

You learn math by doing math: Mathematics is not a spectator sport!
Athletes do not train for sports by watching games on TV--they must
exercise and practice. Similarly, you can not learn mathematics by only
listening to the lecture; you must actively and consistently participate in
the learning process, both in and out of the classroom.

The answer is not the goal: Mathematics is not just getting an answer that
matches "what's in the back of the textbook". Mathematics is about taking
a set of instructions, understand them and know how to use them in
solving mathematical problems.

Week

Exercises

The instructor of record will determine the

Syllabus, Cumulative and assignments/exercises and point value for
1 | survival distribution function each weekly topic.

2 | Review improper integrals
from Calculus prerequisite |,

Distribution functions




Expectation and variance,
Median, mode, and
percentiles

The continuous uniform
distribution function, Normal
random variables

The normal approximation to
the binomial distribution,
Exponential random variable

Gamma distribution, the
distribution of a function of a
continuous random variable

Review graphing systems of
inequalities in two variables
and iterated double integrals
from Calculus Il

Jointly distributed random
variables, Independent
random variables

Sum of two independent
random variables

10

Conditional distribution

11

Joint Probability distribution
of functions of random
variables, Expected value of a
function of two random
variables

12

Covariance and variance of
sums, The coefficient of
correlation

13

Conditional Expectation,
Double Expectation

14

Conditional variance,
Moment generating functions

15

Moment generating functions




of sums of independent RVs,
The central limit theorem
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Vice President for Academic Affairs

Committee
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Course Subject: (e.g., ACCT, ENGL)
STAT

Course Number: (e.g., 1003)

| 4113

Effective Term:
Summer 2020

O spring Esummer |

Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

] Categorical Data Analysis

Banner Title: (limited to 30 characters, including spaces, capitalize all letters — this will display on the transcript)




Will this course be cross-listed with another existing course? If so, list course subject and number.

Cves ENo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?
If 50, list course subject and number. K3Yes [ENo [

Is this course repeatable for additional earned hours? Oves Eno How many total hours? |

Grading:  [&IStandard Letter Or/F Clother

Mode of Instruction (check appropriate box):

E 01 Lecture D 02 Lecture/Laboratory D 03 Laboratory only

[ 05 Practice Teaching Clos Internship/Practicum [C 07 Apprenticeship/Externship

E] 08 Independent Study D 09 Readings D 10 Special Topics

[ 12 Individual Lessons [0 13 Applied Instruction [ 16 studio Course

[ 17 pissertation Research [ 18 Activity Course [J 19 seminar [0 98 Other
Does this course require a fee? Oves [INo How Much? I Select Fee Type

If selected other list fee type: I

[ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

! Once a Year - Fall Semesters

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?

Software — University already has the options licensed.

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
No

Answer the following Assessment questions:
a. Ifthis course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.
The students will be able to apply appropriate statistical modeling tools to analyze data,
interpret the results with proper scope of conclusions
2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Homework, quizzes, projects, and tests
c. Whatis the rationale for adding this course? What evidence demonstrates this need?
The goal of this course is to introduce students to statistical methods for analyzing data in
which the response variables are categorical: either qualitative or quantitative and the




explanatory variables can be categorical or continuous. In the real world, often times we
have data that require knowledge of how to handle categorical response variables as well
as the mixed inputs. By learning categorical analysis, it further deepens knowledge in
statistics that will provide necessary tools and conceptual foundations in quantitative
reasoning to extract information intelligently from this sea of data.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)
a. Course subject
b. Course number
c. Catalog course title
d. Catalog description
1. Arkansas Course Transfer System (ACTS) course number, if applicable
Cross-listing
Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites
Co-requisites
Description
Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)
. Fees (e.g., 536 art fee)
Section for Name of instructor, office hours, contact information (telephone, email)
Text required for course
Bibliography (supplemental reading list)
Justification/rationale for the course
Course objectives
Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)
k. Assessment methods (include grading policy with specific equivalents for A, B, C)
I. Policy on absences, cheating, plagiarism, etc.
m. Course content (outline of material to be covered in course).
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If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum_forms.php.




Syllabus

Department of Mathematics and Statistics
STAT 4113 Categorical Analysis

Section: 001

Offered: Fall
Pre-Requisite: STAT 3113 Regression Analysis

Course Description: Statistical tools to analyze univariate and multivariate categorical responses. Emphasis is
given to Generalized Linear Models, including logistic regression and loglinear models.

This section is all to be completed by faculty of record for the course.
Course Office: Corley Phone: Email:

Instructor: TBD

Office Hours: To be determined by the faculty of record for this course

Text required: An Introduction to Categorical Analysis. 2" edition. Author: Alan Agresti. Publisher: John
Wiley & Sons, Inc. ISBN: 9780471226185.

Bibliography: There is NO required supplemental reading list for this course.

Justification/rationale for the course: The goal of this course is to introduce students to statistical methods
for analyzing data in which the response variables are categorical: either qualitative or quantitative and the
explanatory variables can be categorical or continuous. In the real world, often times we have data that require
knowledge of how to handle categorical response variables as well as the mixed inputs. By learning categorical
analysis, it further deepens knowledge in statistics that will provide necessary tools and conceptual foundations
in quantitative reasoning to extract information intelligently from this sea of data.

Course objectives - By completing this course the student will be able to perform the following:

Students will be able to select the appropriate statistical methodology for the analysis of categorical data.
Justify the basic theoretical models for categorical data.

Conduct and/or actively participate in the modeling and analyzing of categorical data.

Interpret results from contingency tables or generalized linear models that evaluate relationships
between categorical variables

Communicate, both verbally and in writing, results with non-statisticians

Analyze categorical data using statistical software

Course Content:

o 1 Overview & Intro. 1.1-1.2
e 2 Sampling models & Inference 1.3-1.5
e 3 2-way tables: structure and proportions 2.1

s 4 2-way tables: odds ratios 22,24
e 5 Inference: Chi-square tests 3.1-33
« 6 Inference: ordinal data, exact tests 3.4-3.6
o 7 3-way tables: partial association 2:3.3.7



e« 8 Generalized linear models (GLM) 4.1

e 9 GLMs for binary data 4.2

e 10 Poisson regression 4.3
Inference and model checking 4.5-4.6

e 11 Logistic regression 5.1

« 12 Logistic regression: model checking 8.2

e 13 Logit models (categorical predictors) 3.3

« 15 Multiple logistic regression 54-55

General Education Requirements: This course does not meet any General Education requirements.

Assessment: The final grade will consist of 100 percentage points, with the following breakdown:

Homework/Quizzes 35%
Projects/Exams (20% each) 65%
100%

The following percentages will be used to assign scores:
90-100% - A 80-89% - B 70-79% - C 60-69% - D Below 60% - F

Attendance: The policy of the University in regard to class absences may be stated as the considered belief
that regular class attendance is essential to the maximum growth and development of the student, and that
students, in their own interest, are therefore responsible for attending all classes for which they are enrolled. In
the event that you must miss, it is your responsibility to find out what material you missed and if any
assignments are due. 1 DO NOT take doctor’s notes for absences.

No Make-Up exams will be given.

Expectations:

e Students must adhere to the rules set forth in the handbook.

e Students must do their own work.

e Consider your actions carefully: There will be no tolerance for conduct that even gives the appearance
of cheating.

e Students are expected to respect the rights of others

e Students should not hesitate to clarify any questions regarding the policies of this course with the
instructor.

Cheating/Plagiarism : Cheating or copying someone else's work may result in anything from a zero on the
assignment (or test) to expulsion from the course with a course grade of F. Talking to others or using notes are
NOT allowed during exams, either. Please note that while I strongly encourage working together on
assignments, copying someone else’s work is cheating, and will not be tolerated. Using apps, unapproved
websites, etc are also considered cheating.
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Will this course be cross-listed with another existing course? If so, list course subject and number.

Cves EINo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?

If so, list course subject and number. Cyes [No [
Is this course repeatable for additional earned hours? DOves Elno How many total hours? |

Grading:  [&Standard Letter Or/F Dother [

Mode of Instruction (check appropriate box):

[£01 Lecture [0 02 Lecture/Laboratory Oos Laboratory only

D 05 Practice Teaching U 06 Internship/Practicum D 07 Apprenticeship/Externship

[ 08 Independent Study [3 09 Readings [ 10 Special Topics

[ 12 individual Lessons [ 13 Applied Instruction [ 16 studio Course

D 17 Dissertation Research U 18 Activity Course D 1S Seminar DQS Other
Does this course require a fee? Cves [EINo  How Much? I Select Fee Type

If selected other list fee type: I

[~ Elective ¥ Major ™ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

! Once a year - Fall semester

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?
None

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
None

Answer the following Assessment questions:
a. |If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.

Students will demonstrate knowledge of fundamental probability tools for quantitatively
assessing risk and basic financial mathematics.

2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Homework and tests
c. What is the rationale for adding this course? What evidence demonstrates this need?

STAT 4283 & STAT 4293 are required courses for BS in Applied Statistics with Actuarial




Science option. This course is designed to develop the student’s understanding of the
fundamental concepts of financial mathematics, and how those concepts are applied in
calculating present and accumulated values for various streams of cash flows as a basis for
future use in: reserving, valuation, pricing, asset/liability management, investment income,
capital budgeting and valuing contingent cash flow. The course can help the students to
prepare for Exam FM: Financial Mathematics of the Society of Actuaries.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)

a. Course subject

b. Course number

c. Catalog course title

d. Catalog description

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)

. Fees (e.g., 536 art fee)

Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course

Bibliography (supplemental reading list)

Justification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

k. Assessment methods (include grading policy with specific equivalents for A, B, C)

I. Policy on absences, cheating, plagiarism, etc.

m. Course content (outline of material to be covered in course).
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If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 4283

Section #

OFFERED

PRE-REQUISITE

CO-REQUISITES

DESCRIPTION

NOTES

COURSE
INSTRUCTOR

OFFICE HOURS

TEXTBOOK

BIBLIOGRAPHY

JUSTIFICATION

OBJECTIVES

Financial Mathematics |
001
Fall

MATH 2914 Calculus |

None

This is an introductory course in Financial Mathematics. The student will
learn about the different types of interest (simple interest, discount
interest, compound interest), annuities, debt retirement methods,
investing in stocks and bonds.

None

Office: Corley236 Phone: 964 - 0854 Email: mfinan@atu.edu

Dr. Marcel Finan
9:00 - 11:00 (MWEF)

Marcel B Finan, A Basic Course in the Theory of Interest: A Preparation for
Exam FM/2, accessible at faculty.atu.edu/mfinan/actuaries.html

There is no REQUIRED supplemental reading list for this course.

Employment of actuaries is projected to grow 22 percent in the next ten
years, much faster than the average for all occupations. This course is
designed to develop the student’s understanding of the fundamental
concepts of financial mathematics, and how those concepts are applied in
calculating present and accumulated values for various streams of cash
flows as a basis for future use in: reserving, valuation, pricing, asset/liability
management, investment income, capital budgeting and valuing contingent
cash flow. The course can help the students to prepare for Exam FM:
Financial Mathematics of the Society of Actuaries.

Students successfully completing this course will be able to understand:



e and to perform calculations relating to present value, current value,
and accumulated value

e and to calculate present value, current value, and accumulated
value for sequences of non-contingent payments (annuities)

¢ key concepts concerning loans and how to perform related

calculations
¢ key concepts concerning bonds, and how to perform related

calculations
GENERAL This course does not meet any of the General Education requirements.
EDUCATION
REQUIREMENTS
ASSESSMENT The final grade will consist of 100 percentage points, with the following

breakdown:

Homework 20%

3 Exams (20% each) 60%

Final Exam 20%

100
Total %

The following percentage table will be used to assign scores:

90-100%-A 80-89%-B 70-79%-C  60-69%-D  Below 60% - F

ATTENDANCE The policy of the University in regard to class absences may be stated as
the considered belief that regular class attendance is essential to the
maximum growth and development of the student, and that students, in
their own interest, are therefore responsible for attending all classes for
which they are enrolled.

COURSE Respect your peers. Students are expected to respect the rights of others.

CONDUCT Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computer in a



PLAGIARISM &
CHEATING

COURSE
PHILOSOPHY

SCHEDULE

distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.
If for some reason you feel that one or more of these items are necessary,
you must get express permission from the instructor beforehand. A student
who is requested to leave will not be excused from missing any class or
class activities.

Refer to the rules set forth in the student handbook. Students are
expected to do their OWN work. Consider your actions carefully: there will
be no tolerance for conduct that even gives the appearance of cheating.
Any questions regarding the policy of cheating or conduct in this class
should be clarified with the instructor. Cheating will result in a negative
score (deduction from the final course grade) and will be reported to
appropriate governing bodies.

You learn math by doing math: Mathematics is not a spectator sport!
Athletes do not train for sports by watching games on TV--they must
exercise and practice. Similarly, you can not learn mathematics by only
listening to the lecture; you must actively and consistently participate in
the learning process, both in and out of the classroom.

The answer is not the goal: Mathematics is not just getting an answer that
matches "what's in the back of the textbook". Mathematics is about taking
a set of instructions, understand them and know how to use them in
solving mathematical problems.

Week

Exercises

Syllabus, interest,
Accumulation and amount
functions, EIR, Simple The instructor of record will determine the
Interest, Date conventions assignments/exercises and point value for
1 | under simple interest each weekly topic.

Compound interest, Present
value and discount functions,
Effective rate of discount,
Nominal rate of interest and
2 | discount

3 | Continuous compounding,




Time varying interest rates,
Equations of value and time
diagrams, Solving for the

unknown interest rate/time

Present and accumulated
values of an annuity-
immediate, Annuity due,
Deferred annuity

Perpetuities, Solving for the
unknown number of
payments/rate of interest of
an annuity, Varying interest
of an annuity

Annuities payable at a
different/less/more
frequency than interest is
convertible, Continuous
annuities

Varying annuity
(immediate/due/with
payments at a different
frequency than interest is
convertible), Continuous
varying annuities

Discounted cash flow
technique, Uniqueness of
IRR, Interest reinvested at a
different rate

Dollar-weighted/time-
weighted interest rate,
Portfolio and investment year
methods

10

Yield rate in capital
budgeting, Finding the loan
balance with prospective and
retrospective methods

11

Amortization schedules,
Sinking fund method




12

Loans payable at a different
frequency than interest is
convertible, Amortization
with varying series of
payments

13

Type of bounds, the various
pricing formulas of a bound

14

Amortization of premium or
discount, Valuation of bonds
between coupons payment
dates

15

Approximation methods of
bonds’ yield rates, Callable
bonds and serial bonds
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Will this course be cross-listed with another existing course? If so, list course subject and number.

Ovyes ENo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?

If so, list course subject and number, Oves EnNo I

Is this course repeatable for additional earned hours? Qves [ENo How many total hours? |

Grading:  (&Standard Letter Qe/F Cother

Mode of Instruction (check appropriate box):

[® 01 Lecture [ 02 Lecture/Laboratory Cos Laboratory only

[ 05 Practice Teaching Clos Internship/Practicum Oo7 Apprenticeship/Externship

D 08 Independent Study U 09 Readings D 10 Special Topics

[T 12 Individual Lessons [ 13 Applied Instruction [ 16 studio Course

[ 17 Dissertation Research Ois Activity Course [ 19 seminar [ 98 other
Does this course require a fee? Oves [No How Much? l Select Fee Type

If selected other list fee type: f

[ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minar, how frequently will course be offered?

i Once a year - Spring semester

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?
None

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
None

Answer the following Assessment questions:
a. |If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.

Students will demonstrate knowledge of fundamental probability tools for quantitatively
assessing risk and basic financial mathematics.

2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)
Homework and tests
c. What is the rationale for adding this course? What evidence demonstrates this need?

STAT 4283 & STAT 4293 are required courses for BS in Applied Statistics with Actuarial




Science option. This course is designed to develop the student’s understanding of the
fundamental concepts of financial mathematics, and how those concepts are applied in
calculating present and accumulated values for various streams of cash flows as a basis for
future use in: reserving, valuation, pricing, asset/liability management, investment income,
capital budgeting and valuing contingent cash flow. The course can help the students to
prepare for Exam FM: Financial Mathematics of the Society of Actuaries.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)
a. Course subject
b. Course number
c. Catalog course title
d. Catalog description
1. Arkansas Course Transfer System (ACTS) course number, if applicable
. Cross-listing
Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites
Co-requisites
Description
Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)
. Fees (e.g., 536 art fee)
Section for Name of instructor, office hours, contact information (telephone, email)
Text required for course
Bibliography (supplemental reading list)
. Justification/rationale for the course
Course objectives
Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)
k. Assessment methods (include grading policy with specific equivalents for A, B, C)
I. Policy on absences, cheating, plagiarism, etc.
m. Course content (outline of material to be covered in course).
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If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum _forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 4293

Section #

OFFERED

PRE-REQUISITE

CO-REQUISITES

DESCRIPTION

NOTES

COURSE
INSTRUCTOR

OFFICE HOURS

TEXTBOOK

BIBLIOGRAPHY

JUSTIFICATION

OBJECTIVES

Financial Mathematics Il

001

Spring

MATH 4283 Financial Mathematics |

None

This is a continuation of STAT 4283. Topics include Loans, bonds, cash flow
and portfolios, immunization, derivatives and options. At the end of this
course, a student is prepared to take Exam FM of the Society of Actuaries.

None

Office: Corley236 Phone: 964 - 0854 Email: mfinan@atu.edu
Dr. Marcel Finan

9:00 - 11:00 (MWF)

Marcel B Finan, A Basic Course in the Theory of Interest: A Preparation for
Exam FM/2, accessible at faculty.atu.edu/mfinan/actuaries.html

There is no REQUIRED supplemental reading list for this course.

Employment of actuaries is projected to grow 22 percent in the next ten
years, much faster than the average for all occupations. This course is
designed to develop the student’s understanding of the fundamental
concepts of financial mathematics, and how those concepts are applied in
calculating present and accumulated values for various streams of cash
flows as a basis for future use in: reserving, valuation, pricing, asset/liability
management, investment income, capital budgeting and valuing contingent
cash flow. The course can help the students to prepare for Exam FM:
Financial Mathematics of the Society of Actuaries.

Students successfully completing this course should be able to understand:
e key concepts concerning yield curves, rates of return, and measures
of duration and convexity, and how to perform related calculations



e key concepts concerning cash flow matching and immunization, and
how to perform related calculations

e key concepts concerning interest rate swaps, and how to perform
related calculations

e key concepts concerning the determinants of interest rates, the
components of interest, and how to perform related calculations.

GENERAL This course does not meet any of the General Education requirements.
EDUCATION
REQUIREMENTS

ASSESSMENT The final grade will consist of 100 percentage points, with the following
breakdown:
Homework 20%
3 Exams (20% each) 60%
Final Exam 20%
100
Total %

The following percentage table will be used to assign scores:

90-100%-A 80-89%-B 70-79%-C  60-69%-D  Below 60% - F

ATTENDANCE The policy of the University in regard to class absences may be stated as
the considered belief that regular class attendance is essential to the
maximum growth and development of the student, and that students, in
their own interest, are therefore responsible for attending all classes for
which they are enrolled.

COURSE Respect your peers. Students are expected to respect the rights of others.

CONDUCT Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computerin a
distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.
If for some reason you feel that one or more of these items are necessary,



you must get express permission from the instructor beforehand. A student
who is requested to leave will not be excused from missing any class or
class activities.

PLAGIARISM & Refer to the rules set forth in the student handbook. Students are

CHEATING expected to do their OWN work. Consider your actions carefully: there will
be no tolerance for conduct that even gives the appearance of cheating.
Any questions regarding the policy of cheating or conduct in this class
should be clarified with the instructor. Cheating will result in a negative
score (deduction from the final course grade) and will be reported to
appropriate governing bodies.

COURSE You learn math by doing math: Mathematics is not a spectator sport!

PHILOSOPHY Athletes do not train for sports by watching games on TV--they must
exercise and practice. Similarly, you can not learn mathematics by only
listening to the lecture; you must actively and consistently participate in
the learning process, both in and out of the classroom.

The answer is not the goal: Mathematics is not just getting an answer that
matches "what's in the back of the textbook". Mathematics is about taking
a set of instructions, understand them and know how to use them in
solving mathematical problems.

SCHEDULE
Week Exercises
Syllabus, Review the key The instructor of record will determine the
concepts of loans and the assignments/exercises and point value for
1 | related calculation each weekly topic.

Review the key concepts of
bonds and the related
calculation, Preferred and
2 | common stocks

Buying stocks, Short sales,
3 | Money market instruments

4 | The effect of inflation on
interest rates, The term
structure of interest rate and
yield curves




Macaulay and modified
durations, Redington

5 | immunization and convexity
Full immunization and
dedication, Financial

6 | derivatives and related issues
Derivatives markets and risk
sharing, Payoff and profit

7 | diagrams
Call options/put options:
payoff and profit diagrams,

8 | stock options

9 Floors and caps, Covered calls
and covered puts
Synthetic forward and put-

10 | call parity, Spread strategies
Collars, Straddles, Strangles,
11 | and Butterfly spreads
Equity linked CDs, Prepaid
12 | forward contracts on stock
13 | Forward contracts on stock
Future contracts, A simple
14 | commodity swap
Interest rate swaps, risk
15 | management
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Will this course be cross-listed with another existing course? If so, list course subject and number.

Oves EINo

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog?

If so, list course subject and number. Cvyes [ENo I
Is this course repeatable for additional earned hours? Oves ENo How many total hours? |

Grading: [Estandard Letter Or/F Cother

Mode of Instruction (check appropriate box):

E 01 Lecture [ 02 Lecture/Laboratory Cos Laboratory only

D 05 Practice Teaching D 06 Internship/Practicum D 07 Apprenticeship/Externship

Cos Independent Study Oos Readings [ 10 special Topics

[ 12 Individual Lessons [0 13 Applied Instruction [ 16 studio course

D 17 Dissertation Research D 18 Activity Course D 19 Seminar D 98 Other
Does this course require a fee? Oves [ENo  How Much? | Select Fee Type

If selected other list fee type: I

I~ Elective ¥ Major [~ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

If course is required by major/minor, how frequently will course be offered?

| Once a Year - Spring semester

Will this course require any special resources such as unusual maintenance costs, library resources, special
software, distance learning equipment, etc.?
Software — University already has the options licensed.

Will this course require a special classroom (computer lab, smart classroom, or laboratory)?
Computer lab

Answer the following Assessment questions:
a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state
not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
1. Provide the program level learning outcome(s) it addresses.

Students will be able to (1) apply appropriate statistical modeling tools to analyze data,
interpret the results with proper scope of conclusions, (2) implement professional
statistical software packages for statistical computing and demonstrate competence in
with database management.

2. Provide tool or measure directly linked to each program learning outcome. (How will student
learning in this outcome be measured?)

Homework, group course project, and tests

¢. What is the rationale for adding this course? What evidence demonstrates this need?




STAT 4393 Statistical Learning is a required course for BS in Applied Statistics Degree. With the
explosion of “Big Data” problems, statistical learning has become a very hot field in many scientific
areas as well as marketing, finance, and other business disciplines. People with statistical learning
skills are in high demand! This course provides hands-on opportunities for students to apply the
methods learned in real-world situations.

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be
entered as they should appear in the catalog)

a.

o T@m e

k.

Course subject

b. Course number
C:
d. Catalog description

Catalog course title

Arkansas Course Transfer System (ACTS) course number, if applicable

Cross-listing

Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring)
Prerequisites

Co-requisites

Description

Notes (e.g., information not in description such as course may be repeated for credit)
Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours)

. Fees (e.g., $36 art fee)

Section for Name of instructor, office hours, contact information (telephone, email)

Text required for course

Bibliography (supplemental reading list)

Justification/rationale for the course

Course objectives

Description of how course meets general education objectives (courses included in the general
education component should show how the course meets one or more of the objectives contained in
General Education Objectives listed in undergraduate catalog)

Assessment methods (include grading policy with specific equivalents for A, B, C)

Policy on absences, cheating, plagiarism, etc.

10 PO S NEn: (B0 e G0 N

m. Course content (outline of material to be covered in course).

If this course will affect other departments, a Departmental Support Form for each affected department
must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 4393

Section #

OFFERED

PRE-REQUISITE

CO-REQUISITES

DESCRIPTION

NOTES

COURSE
INSTRUCTOR: TBD

OFFICE HOURS

TEXTBOOK

BIBLIOGRAPHY

JUSTIFICATION

Introduction to Statistical Learning
001
Spring

STAT 3113 Regression Analysis

None

This course is directed towards advanced undergraduates or master’s
students in statistics or related quantitative fields. The focus of the course
is an accessible overview of the field of statistical learning and provide the
students with valuable hands-on experience by illustrating how to
implement each of the statistical learning methods using R. Topics covered
include: Linear Regression, Logistic Regression, Linear Discriminant
Analysis, K-Nearest Neighbors, Cross-Validation, Bootstrap, Variable
Selection, Shrinkage Methods, Dimension Reduction, Considerations in
High Dimensions, Polynomial Regression, Generalized Additive Models,
Decision Trees, Bagging, Random Forests, Boosting, Support Vector
Machines, Principal Components Analysis, Clustering, and more.

None

Office: Corley Phone:
Email:

James, G., Witten, D., Hastie, T., and Tibshirani, R. An Introduction to
Statistical Learning with Applications in R. New York: Springer. The book
webpage is http://www-bcf.usc.edu/~gareth/ISL/.

Applied Data Mining and Statistical Learning: Very good online lecture notes
on Statistical Learning.

With the explosion of “Big Data” problems, statistical learning has become
a very hot field in many scientific areas as well as marketing, finance, and



OBJECTIVES

GENERAL
EDUCATION
REQUIREMENTS

ASSESSMENT

other business disciplines. People with statistical learning skills are in high
demand! This course provides hands-on opportunities for students to apply
the methods learned in real-world situations.

After completing this course, the learner will be able to:
¢ Identify supervised (regression, classification) and unsupervised

(clustering) learning problems.

e Understand the fundamental idea behind statistical learning methods,
know the pros and cons of each method.

¢ Understand the limitations of linear models and understand the
nonlinear alternatives.

e Explain the challenges with high dimensional data and have a basic
understanding of linear model selection and regularization.

e Formulate a mathematical solution to the real-world problems and
implement the statistical learning methods by using statistical
computing package.

This course does not meet any of the General Education requirements.

The final grade will consist of 100 percentage points, with the following
breakdown:

Homework 15%

Group Course Project 25%

3 Exams (including Final

Exam, 20% each) 60%
100

Total %

The following percentage table will be used to assign scores:

90-100% - A 80-89%-B  70-79%-C  60-69%-D  Below 60% - F



ATTENDANCE

COURSE
CONDUCT

PLAGIARISM &

Attendance is required and necessary for success in this course. After 2
absences, a student’s name may be reported to the advising center's Early
Warning staff. After 4 absences, a student may be dropped from the
course with an FE* if the grade is below 60%. Students who arrive to class
late or leave class early may be counted as absent. If a student is absent
for any reason, it is his/her responsibility to learn what assignment was
missed and to complete on time. Being absent is NOT an excuse for missing
an assignment.

Respect your peers. Students are expected to respect the rights of others.
Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computerina
distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.
If for some reason you feel that one or more of these items are necessary,
you must get express permission from the instructor beforehand. A student
who is requested to leave will not be excused from missing any class or
class activities.

Cheating will not be tolerated. Students are expected to do their OWN

CHEATING work. Copying or allowing someone to copy work is cheating.
Consequences range from a zero on the assignment (or test) to expulsion
from the course. Definitions of cheating and plagiarism are in the Student
Code of Conduct from the Student Handbook.

SCHEDULE

Week Exercises
Syllabus, Introduction to The instructor of record will determine the
Statistical Learning and assignments/exercises and point value for
1 | statistical software package R each weekly topic.

2 | Linear Regression

3 | Logistic Regression

Linear Discriminant Analysis
(LDA), K-Nearest Neighbors
4 | (KNN)

5 | A Comparison of




Classification Methods, Cross-
Validation

6 | Cross-Validation, Bootstrap
Variable Selection, Shrinkage
7 | Methods
Dimension Reduction,
Considerations in High
8 | Dimensions
Polynomial Regression,
9 | Generalized Additive Models
10 | Decision Trees, Bagging
11 | Random Forests, Boosting
12 | Support Vector Classifiers
13 | Support Vector Machines
Principal Components
14 | Analysis (PCA)
15 | PCA, Clustering
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\mm’« S Department Initiating Proposal Date
Department of Mathematics and Statistics 6/30/2019
Title Signature Date

Department Head

Dr. Jeanine Myers Q % s é/ /]q
Dean )

Dr. Jeff Robertson DV//&’\) % y /f? J:ng/
Assessment

Dr. Christine Austin %/ /; éég /4
Registrar

Ms. Tammy Weaver L_,y((, mn “'KZ.UU (L[Lll T / 9\/

Graduate Dean (Graduate Proposals Only)

Vice President for Academic Affairs

Committee Approval Date

General Education Committee (undergraduate Proposals Only)

Teacher Education Committee (Graduate or Undergraduate Proposals)

Curriculum Committee (Undergraduate Proposals Only)

Faculty Senate (undergraduate Proposals Only)

Graduate Council (Graduate Proposals Only)

Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003)
| STAT 3153

Official Catalog Title:

I Applied Statistics |

Is this course cross-listed with another existing course? If so, list course subject and number.

Cyes EBNo

|




—

Request to change: (check appropriate box):

[ Course Number ¥ Title I Course Description
[ Cross-Listing [ Prerequisite [ Co-requisite

[ Grading [ Fee

[ Other |

NOTES: These changes will become effective in the Summer | Term of the new catalog year. If this
course is cross-listed, a prerequisite/co-requisite, or included in the course description of other
courses, a Course Change must be submitted to address all changes in related courses.

New Course Number: (e.g., 1003)
| 3153
New Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

| Applied Statistics

Banner Title: (limited to 30 characters, including spaces, capitalize all letters - this will display on the transcript)

New Course Description:
Collection and analysis of data, probability models, random variables, confidence intervals, and

hypothesis testing.

New Cross List:

[~ Adding Cross-Listing [ Changing Cross-Listing I Deleting Cross-Listing

If adding or changing cross-listing, indicate course subject and number

New Prerequisite (list all, as you want them to appear in the catalog):
MATH 2924 Calculus Il

New Co-requisite (list all, as you want them to appear in the catalog):

[ Elective ¥ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

Answer the following Assessment questions:
a. If this course is mandated by an accrediting or certifying agency, include the directive. If
not, state not applicable.
Not applicable

b. If this course is required for the major or minor, complete the following.
a. Provide the program level learning outcome(s) it addresses.
The students will be able to understand the fundamentals of probability and statistical
theory.

b. Provide tool or measure directly linked to each program learning outcome. (How will
student learning in this outcome be measured?)
Homework and tests
oA What is the rationale for adding this course? What evidence supports this action?




STAT 3153 Applied Statistics is a core course of the Applied Statistics program. The
purposes of this course are to facilitate student learning of basic probability concepts,
statistical methods, and data analysis.

If this course will affect other departments, a Departmental Support Form for each affected
department must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.
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Graduate Dean (Graduate Proposals Only)

Vice President for Academic Affairs

Committee

Approval Date

General Education Committee (Undergraduate Proposals Only)

Teacher Education Committee (Graduate or Undergraduate Proposals)

Curriculum Committee (undergraduate Proposals Only)

Faculty Senate (undergraduate Proposals Only)

Graduate Council (Graduate Proposals Only)

Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003)

| STAT 4153

Official Catalog Title:

| Applied Statistics Il

‘ Is this course cross-listed with another existing course? If so, list course subject and number.

Cvyes ENo




Request to change: (check appropriate box):

[ Course Number ¥ Title [¥ Course Description
[ Cross-Listing ¥ Prerequisite [ Co-requisite

[ Grading [ Fee

[ Other

NOTES: These changes will become effective in the Summer | Term of the new catalog year. If this
course is cross-listed, a prerequisite/co-requisite, or included in the course description of other
courses, a Course Change must be submitted to address all changes in related courses.

New Course Number: (e.g., 1003)
| STAT4153
New Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

| Experimental Design and Analysis

Banner Title: (limited to 30 characters, including spaces, capitalize all letters - this will display on the transcript)

| Exper. Design Anal.

New Course Description:

This course introduces students to both design and analysis of experiments as well as statistical
computing. SAS and JMP will be the primary software for this course. Topics will include basic
principles of experimental design, randomization, replication, completely randomized design,
randomized blocks, Latin squares, complete and incomplete block designs, factorial design, blocking in
factorial design, 2k factorial design, blocking and confounding in 2k factorials, fractional factorial
designs, blocking in fractional factorials, experiments with random factors, nested and split-plot
designs, analysis of covariance, repeated measures, regression, ANOVA, and follow-up analysis, sample
size determination. Other topics may be discussed if time permits.

New Cross List:
[ Adding Cross-Listing [ Changing Cross-Listing [ Deleting Cross-Listing

If adding or changing cross-listing, indicate course subject and numberl

New Prerequisite (list all, as you want them to appear in the catalog):
STAT 2303 Statistical Methods

New Co-requisite (list all, as you want them to appear in the catalog):

[ Elective ¥ Major [~ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

Answer the following Assessment questions:
a. If this course is mandated by an accrediting or certifying agency, include the directive. If
not, state not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
a. Provide the program level learning outcome(s) it addresses.




Demonstrate knowledge of efficient design and analysis of experiments
for standard situations

b. Provide tool or measure directly linked to each program learning outcome. (How will
student learning in this outcome be measured?)

Homework, Course projects, and tests

ci What is the rationale for adding this course? What evidence supports this action?
STAT 4153 Experimental Design and Analysis is a core course of the Applied Statistics
program. Designing experiments to effectively address research questions, performing
data analysis by using appropriate software and drawing statistical conclusions are the
essential skills for statisticians. Experimental design is also an important tool for
engineers and scientists to use for product design and development as well as process
development and improvement.

If this course will affect other departments, a Departmental Support Form for each affected
department must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.




Syllabus

Department of Mathematics and Statistics

STAT 4153

Section #

OFFERED

PRE-REQUISITE

CO-REQUISITES

DESCRIPTION

NOTES

COURSE
INSTRUCTOR

OFFICE HOURS

TEXTBOOK

BIBLIOGRAPHY

JUSTIFICATION

Experimental Design and Analysis
001
Spring

An introductory statistics course or permission of instructor

None

This course introduces students to both design and analysis of experiments
as well as statistical computing. SAS and JMP will be the primary software
for this course. Topics will include basic principles of experimental design,
randomization, replication, completely randomized design, randomized
blocks, Latin squares, complete and incomplete block designs, factorial
design, blocking in factorial design, 2k factorial design, blocking and
confounding in 2k factorials, fractional factorial designs, blocking in
fractional factorials, experiments with random factors, nested and split-
plot designs, analysis of covariance, repeated measures, regression,
ANOVA, and follow-up analysis, sample size determination. Other topics
may be discussed if time permits.

None

Office: Corley Phone: Email:
To be determined by faculty of record for this course

To be determined by faculty of record for this course

Montgomery, D. C., Design and Analysis of Experiments, 9th edition, Wiley.
There is no REQUIRED supplemental reading list for this course.

Designing experiments to effectively address research questions,
performing data analysis by using appropriate software and drawing

statistical conclusions are the essential skills for statisticians. Experimental
design is also an important tool for engineers and scientists to use for



OBJECTIVES

GENERAL
EDUCATION
REQUIREMENTS

ASSESSMENT

product design and development as well as process development and
improvement. Experimental design should be introduced early in the
product cycle to substantially reduce development lead time and cost,
leading to processes and products that perform better in the field and have
higher reliability than those developed using other approaches.

After completing this course, the learner will be able to:
e understand the principles, models and strategies commonly used for

experimental design;

e construct appropriate experiments to effectively address research
questions;

e use statistical software to correctly analyze data collected from
designed experiments and draw appropriate statistical conclusions.

This course does not meet any of the General Education requirements.

The final grade will consist of 100 percentage points, with the following
breakdown:

Homework 20%
Course Project 15%
2 Exams (20% each) 40%
Final Exam 25%

100
Total %

The following percentage table will be used to assign scores:

90-100%-A 80-89%-B  70-79%-C  60-69%-D  Below 60% - F

ATTENDANCE

Attendance is required and necessary for success in this course. After 2
absences, a student’s name may be reported to the advising center's Early
Warning staff. After 4 absences, a student may be dropped from the
course with an FE* if the grade is below 60%. Students who arrive to class



COURSE
CONDUCT

PLAGIARISM &
CHEATING

SCHEDULE

late or leave class early may be counted as absent. If a student is absent
for any reason, it is his/her responsibility to learn what assignment was
missed and to complete on time. Being absent is NOT an excuse for missing
an assignment.

Respect your peers. Students are expected to respect the rights of others.
Students must conduct themselves in a professional manner, and maintain
an atmosphere that does not distract other students from learning.
Students whose behavior the instructor deems to be disruptive will be
asked to leave. This includes, but is not limited to, cell phones ringing,
talking on a cell phone or text messaging, use of a laptop computerin a
distracting manner, consuming food or beverage, and/or having
conversations with other students that are not part of the class instruction.
If for some reason you feel that one or more of these items are necessary,
you must get express permission from the instructor beforehand. A student
who is requested to leave will not be excused from missing any class or
class activities.

Cheating will not be tolerated. Students are expected to do their OWN
work, Copying or allowing someone to copy work is cheating.
Consequences range from a zero on the assignment (or test) to expulsion
from the course. Definitions of cheating and plagiarism are in the Student
Code of Conduct from the Student Handbook.

Week

Exercises

Syllabus, Basic principles and The instructor of record will determine the
guidelines for designing assignments/exercises and point value for
1 | experiments each weekly topic.

Completely randomized
experiment (CRD), Perform
2 | single-factor ANOVA for CRD

Perform single-factor ANOVA
for CRD, ANOVA model
3 | adequacy checking

4 | Practical interpretation of
results, Interpret computer
output from SAS/IMP,




Determining sample size

The regression approach to
the ANOVA, Nonparametric

5 | methods in the ANOVA
Randomized blocks, Latin
squares, Complete and

6 | incomplete block designs
Factorial design, Blocking in

7 | factorial design
2k series of factorial designs,

8 | ANOVA for 2k factorial design
Regression model for 2k
factorial design, unreplicated

9 | 2k factorial design
Blocking and confounding in

10 | 2k factorials

11 | Fractional factorial designs
Blocking in fractional

12 | factorials
Experiments with random

13 | factors

14 | Nested and split-plot designs
Brief introduction of ANCOVA

15 | and repeated measures
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Ragistrars cfdepartment Initiating Proposal Date
Department of Mathematics and Statistics 6/30/2019
Title Sjgnature Date

K Voo 2 Mo le/27)ig
e ﬂ(/////ﬂ/ Vi | Zom sz

Assessment

Dr. Christine Austin 4 é 15' /q
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Registrar
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Graduate Dean (Graduate Proposals Only)

Vice President for Academic Affairs

Committee Approval Date

General Education Committee (undergraduate Proposals Only)

Teacher Education Committee (Graduate or Undergraduate Proposals)

Curriculum Committee {Undergraduate Proposals Only)

Faculty Senate (undergraduate Proposals Only)

Graduate Council (Graduate Proposals Only)

Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003)
| STAT 4263

Official Catalog Title:

I Mathematical Statistics

‘ Is this course cross-listed with another existing course? If so, list course subject and number.

Cvyes ENo
|




Request to change: (check appropriate box):

¥ Course Number [ Title [ Course Description
[ Cross-Listing [ Prerequisite [ Co-requisite

[ Grading [ Fee

[ Other r

NOTES: These changes will become effective in the Summer | Term of the new catalog year. If this
course is cross-listed, a prerequisite/co-requisite, or included in the course description of other
courses, a Course Change must be submitted to address all changes in related courses.

New Course Number: (e.g., 1003)
| a163
New Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below)

Banner Title: (limited to 30 characters, including spaces, capitalize all letters - this will display on the transcript)

|

New Course Description:

New Cross List:
[™ Adding Cross-Listing [ Changing Cross-Listing [ Deleting Cross-Listing

If adding or changing cross-listing, indicate course subject and numberl

New Prerequisite (list all, as you want them to appear in the catalog):

New Co-requisite (list all, as you want them to appear in the catalog):

[ Elective [ Major [ Minor

(If major or minor course, you must complete the Request for Program Change form to add course to
program.)

Answer the following Assessment questions:
a. If this course is mandated by an accrediting or certifying agency, include the directive. If
not, state not applicable.
Not applicable
b. If this course is required for the major or minor, complete the following.
a. Provide the program level learning outcome(s) it addresses.
Demonstrate understanding of the fundamentals of probability and statistical theory

b. Provide tool or measure directly linked to each program learning outcome. (How will
student learning in this outcome be measured?)

Homework assignments, tests

e What is the rationale for adding this course? What evidence supports this action?
The course number is changed from STAT 4263 to STAT 4163. STAT 4163 Mathematical
Statistics is a core course of the Applied Statistics program. The course is an introductory




course in mathematical statistics. This course is needed to provide the students
background knowledge in probability and statistical theory.

If this course will affect other departments, a Departmental Support Form for each affected
department must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.
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Graduate Dean (Graduate Proposals Only)

Vice President for Academic Affairs

Committee Approval Date

General Education Committee (Undergraduate Proposals Only)

Teacher Education Committee (Graduate or Undergraduate Proposals)

Curriculum Committee (Undergraduate Proposals Only)

Faculty Senate (undergraduate Proposals Only)

Graduate Council (Graduate Proposals Only)

Program Title:




Outline change in program: (e.g., list changes in program such as (1) delete three hours of elective and

(2) add three hours of approved major electives)

Delete TECH 1001; add MATH 1001 Orientation to Mathematics

What impact will the change have on staffing, on other programs and space allocation?

No expected changes to staffing, other programs or space allocation.

Answer the following Assessment questions:
a. How does the program change align with the university mission?

The mission statement for Arkansas Tech states that the university is dedicated to student
success, access, and excellence as a responsive campus community providing opportunities
for progressive intellectual development and civic engagement. Embracing and expanding
upon its technological traditions, Tech inspires and empowers members of the community
to achieve their goals while striving for the betterment of Arkansas, the nation, and the
world. As part of the “responsive campus community” of the university our mathematics
department takes seriously the retention and success rates of our mathematics students.
We believe that the program changes outlined in this form are reflective of our
department’s dedication to “student success, access and excellence” and will provide
further opportunities for “progressive intellectual development” for our program’s majors.

b. |If this change in the program is mandated by an accrediting or certifying agency, include the

directive. If not, state not applicable.

NA

c. What is the rationale for this program change?
1. How will the program change impact learning for students enrolled in this program?

The replacement of TECH 1001 with MATH 1001 will allow for greater and timelier
interactions between our faculty and our mathematics majors with the dual aims of
1) improving retention and 2) increasing the 4-year graduation rate in mathematics

program.

2. Provide an example or examples of student learning assessment evidence which
supports the changes in the program.

Our department used the Sankey Diagram generator to track the movement of
freshman entering the mathematics program over the course of 8 terms.

Semester Freshman Candidates Number of Number of
Entered Enrolled in graduating the | candidates candidates
Program Programin 8 lost in the 1% lost in the 2™
terms semester semester
Fall 2012 2 1 0 0
Fall 2013 3 1 0 2




Fall 2014 3

) 0 0

Fall 2015 4

1 0 2

MATH 1001 Orientation to Mathematics will be structured so as to foster early and
meaningful interactions between mathematics faculty and mathematics students -
providing detailed program guidelines, expectations, and resources. It is our
expectation that the early access to our mathematics majors provided by the
proposed course will 1) improve retention for the program (see table) and 2) increase
our program’s 4-year graduation rate (since the Fall of 2012 our program’s 4-year
graduation rate has averaged about 33%).

b. How does this program fit in the current state of the discipline? Include Arkansas institutional
comparisons. If Arkansas educational institutions do not have the course or program provide
comparative examples from regional educational institutions.

Many departments on campus have their own departmental version of TECH 1001.

c. Attach a detailed assessment plan including three to five specific program student learning
outcomes, means or instructional measures to assess each outcome, identify program
courses where learning will be assessed, and performance standards or criteria for success
which demonstrate student learning for each outcome. (Examples for assessment
plans/curriculum mapping can be found at the Office of Assessment and Institutional

Effectiveness web page.)

The PLO’s are the same as the current mathematics program. Assessment/Curriculum

mapping is attached.

If this course will affect other departments, a Departmental Support Form for each affected
department must be attached. The form is located on the Curriculum forms web page at
http://www.atu.edu/registrar/curriculum forms.php.

In the attached matrix, include requested changes in the matrix and include course number and title.

Curriculum Matrix for Catalog

Curriculum in Mathematics for Teacher Licensure

(enter title for program changing )

Freshman Fall Semester

Add/Change:
MATH 1001 Orientation to Mathematics

Delete:
TECH 1001 Orientation to the University

Total Hours: 15

Freshman Spring Semester

Add/Change:

Delete:

Total Hours: 15

Sophomore Fall Semester
Add/Change:

Delete:

Sophomore Spring Semester
Add/Change:

Delete:




Total Hours: 15

Total Hours: 15

Junior Fall Semester

Add/Change:

Delete:

Total Hours: 15

Junior Spring Semester

Add/Change:

Delete:

Total Hours: 15

Senior Fall Semester

Add/Change:

Delete:

Total Hours: 15

Senior Spring Semester

Add/Change:

Delete:

Total Hours: 15




B.S. in Mathematics Program Review Program Learning Outcomes/Assessment Mapping

2018-2020

Directions: Please indicate in each column which courses introduce the PLO (mark with “1”, which reinforce it
(needs 2 reinforcements mark with “R”), and which courses the mastery of the PLO is assessed “M”.

PLOs/Assessment
PLOs 1. Students will have 1. Students will have 2. Students will be able 3. Students will be able
sufficient knowledge sufficient knowledge to effectively read, to identify and use
of mathematics and of mathematics and verbalize, understand appropriate technology
critical critical and write mathematics and modeling methods
thinking/reasoning thinking/reasoning and mathematical to solve problems that
skills to be successful skills to be successful proofs. arise in mathematics and
in the area below: in the areas below: other related disciplines.
a. Graduate degree in b.Working career in industry
mathematics or related area
COURSES
Math 2914 I I
Calculus |
Test/Assignment/Problem: Test/Assignment/Problem:
Grades Grades
Math 2924
Caculus Il R R
Test/Assignment/Problem: Test/Assignment/Problem:
Grades Grades
Math 2703
Discrete R I I

Mathematics

Test/Assignment/Problem:
Grades

Test/Assignment/Problem:
Grades

Test/Assignment/Problem:
Grades

Math 2934
Calculus

R

Test/Assignment/Problem:

R

Test/Assignment/Problem:

R

Test/Assignment/Problem:




Grades

Grades

Grades

Math 3003
Foundations of
Number Systems

R

Test/Assignment/Problem:

R

Test/Assignment/Problem:

Grades Grades

Math 3243

Differential R R R

Equations Test/Assignment/Problem: Test/Assignment/Problem: Test/Assignment/Problem:
Grades Grades Grades

Math 3153

Applied Statistics |

R

Test/Assignment/Problem:

Grades

R

Test/Assignment/Problem:

Grades

R

Test/Assignment/Problem:
Grades

Math 4003
Linear Algebra

R

Test/Assignment/Problem:

R

Test/Assignment/Problem:

R

Test/Assignment/Problem:

Grades Grades Grades
Math 3203
Introduction to M M
Analysis Test/Assignment/Problem: Test/Assignment/Problem:
Grades Grades
Math 4123
Mathematical R M M
Modeling Test/Assignment/Problem: Test/Assignment/Problem: Test/Assignment/Problem:
Grades Grades Grades
Math 4033
Abstract Algebra M M
Test/Assignment/Problem: Test/Assignment/Problem:
Grades Grades
Math 4971
Senior Seminar M M
Scores Scores




Arkansas Tech University
DEPARTMENTAL SUPPORT FORM

This form must be completed for every department affected by the course change.

 Department Affected: 7 | This department
? supports [ does not support
_College Student Personnel ___ the change. - — S

. Comments: o \

' The mathematics department is deleting TECH 1001 Orientation to the University and replacing it with |
MATH 1001 Orientation to Mathematics in both our Mathematics and Mathematics for Teacher |
Licensure programs. This is a similar change to other departments who have moved orientation to their

| departments for retention purposes.

Department Head Signature:




‘ARKANSAS TECH
UNIVERSITY

PROPOSAL FOR NEW PROGRAM
(Associate, Bachelor, Master’s, or Doctoral Degrees)

Department Initiating Proposal Date
Department of Mathematics
T/1/19
Ja
Title Signature Date
Department Head _ /’

‘ ' 7)1
- JJ//AJ m 209 7 |
ssessmen M ; 1 {{ ](

Registrar d )ga/m/wlu( MQLU/\ {‘z { ;q / ’ﬁ‘
N

Graduate Dean (Graduate Proposals Only)
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RECEIVED

JUN 27 7019
LETTER OF INTENT -1
Registrar's Office (New Certificate or Degree Program)

—

Institution submitting request:
Arkansas Tech University

2 Education Program Contact person/title:
Dr. Jeanine Myers

Head, Department of Mathematics & Statistics
Arkansas Tech University

3. Telephone number/e-mail address:
Jjmyers32@atu.edu
479.968.0659

4. Proposed Name of Certificate or Degree Program:

Bachelor of Science in Applied Statistics with Actuarial Science Option or
Computer Science Option

B. Proposed Effective Date:

Summer 2020

6. Requested CIP Code:
27.0599

¥ 4 Program Description:

Demand for professionals with strong quantitative analytical skills is not new, but recent
changes in the economy and the growing reliance of our businesses and governments
on data have created an even greater need for workers who can manage data, produce
informative visualizations of data, and are guided by fundamental statistical principles.
The curriculum in Applied Statistics is tailored to professionals who may be working with
data and statistics in any industry including natural resources, environmental agencies,
non-profit organizations, healthcare, insurance, business and finance, or any industry
where the analysis of data research results is required. The Applied Statistics degree
includes courses in mathematical theory, statistical modeling, computer programing,
economics, and business analytics.



10.

11.

Mode of Delivery (mark all that apply):
___x__On-Campus

Off-Campus Location
Provide address of off-campus location

Provide a copy of the e-mail notification to other institutions in the state notifying
them of the proposed program. Please inform institutions not to send the
response to “Reply All”. If you receive an objection/concern(s) from an
institution, reply to the institution and copy ADHE on the email. That institution
should respond and copy ADHE. If the objection/concern(s) cannot be resolved,
ADHE may intervene.

Submit copy of written notification to Higher Learning Commission (HLC) if
notification required by HLC for a program offered at an off-campus location.

Indicate distance of proposed site from main campus.
Distance Technology (50% of program offered by distance technology)

Submit copy of written notification to HLC if notification is required by HLC for a
program offered by distance technology.

List existing certificate or degree programs that support the proposed program:

Mathematics

Business Administration
Business Data Analytics
Economics

Accounting

General Education
Computer Science

President/Chancellor Approval Date:

Academic Affairs Officer: Date:



Jeff Robertson

From: Jeff Robertson

Sent: Tuesday, June 18, 2019 2:28 PM
To: caos4-year@adhe.edu

Cc: Jeff Robertson

Subject: Proposed program

Notifications and Responses
Notification

This email is notification that Arkansas Tech University will propose offering a Bachelor of Science in
Applied Statistics with Actuary Science Option or Computer Science Option effective Summer 2020 and
is interested in receiving comments or feedback about the program. This program will be offered in a
campus-based format and is oriented toward preparing students to be data analysts. The Applied
Statistics degree with actuarial science option includes courses in mathematics, data analysis,
statistical software, business data analytics, economics, accounting, actuarial probability, financial
mathematics, upper level electives in both statistics and mathematics, and an internship/capstone
project. The Applied Statistics degree with computer science option includes courses in mathematics,
data analysis, statistical software, experimental and modeling design, categorical analysis, computer
programming, data structures, upper level electives in both statistics and computer science, and an
internship/capstone project. The program, orientation and format are in response to student and
employer demand. We respectfully request your support for this proposal.

Please email any responses to Dr. Jeff Robertson at jrobertson@atu.edu
Thank you for your time and consideration.

Sincerely,

Jeff Robertson, Ph.D.

Dean, College of Natural & Health Sciences
Interim Dean of the Graduate College
Arkansas Tech University

1701 N. Boulder Ave.

Russellville, AR 72801

479.964.0548




Bachelor of Science in Applied Statistics with
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Computer Science Option

ADHE New Program Proposal



Table of Contents

Proposed Program THIE ..usmminiimrmsmimsssms s s eamss s o sas s ssamvans 4

G Code IROGUIBBESHE . .owssvummsveas s wmmsmeo s e s s s 4

Proposed Starting DAale.......couvaissiiemmimssmessisesmsmissiosssessimsissss s i 4

LI PREEEIE o nsnsainssmpsp iy i s s s e S S oS s L AN Ao v ns 4

Program SUMMEAIY.......cooiiiiiiioiieieiie ettt e e e nnan 4

ST o] oo ) o fl = foTo] =1 a2 = PSTRPR &

Need fOr the Program .............ovviiiiiiieieiiiiiiiiiiieeiirie e e seseneeasesssesssnases 6

Employer Needs Survey and Support Letter ..........ccccoviviiiiiiiiiiiiiiieee e, 6

Employer TUltion ASSIBIANGCE. . ... mmamssssmsissssimmssssms sy s s e 14
Need the Proposed Programm ADAresSeS .........c..uusssssesassmmssssssumsisssessvissisnnsies 14
o T R 1 T L U —— 14
Composition of Advisory CoOmmIttee ............vumiiiiiiiiiiiiii e 14
Student FEedback SUMNVEY ... e 15
Projected Graduates...........cccoeiiiiiiiiiiiiiiiiiiee et es e s s ssrr e e e e e eab e e e e e e s snnnans e 16
L L ) 4 T 16
Nawly Added Courses: BMOmMIBHION : ..cuwsammmissmsssissssmesimmmyassiassssim s 19
General Education, Core and Major COUrsSes ..........ccccovcveeiiiieiieeniesieiiennnensesessennens 31
New Course Delivery Method ... e 32
Number of Contact Hours for Internship/Clinical courses ...........cccoeveviiiviiiiiieeennnn... 32
AdmISSION REQUIrEMENTS ... e e e e e e e e e e e en s 32
Specified Learning Outcomes/Course Examination Procedures ............cccccveeeeenns 33
Blank Student Evaluation FommAer FaBUMY. ..o osmmassitmsistmismsmn sismsiim; 37
Course Content Comments from EmpIOYers .........cccooociiiiiiiieiieeiieccciieiveeeeeeevians 44
Institutional Curriculum Committee Review/Approval Date.............cccccceeeeeeieiiinnnnnns 44
PP BN LIEER it gy g R s A S 20 RV S A 44
Lead Faculty MemDEr ... e 45
Number of Faculty Required for Implementation ...............cccoooviiiiiiiiiiiie e 45
Proposed Graduate Programi........c.ooooeiiiiiiiiiiiiiieeciecieeee e 45
Deschplion of ROSOUMCES.....oumusmmisssssmmmsmsmmss i s svessisisssssasans v sosis s oes 46
New Program Costs/Expenditures forfirst 3years ..........ccooovviiiiiiiiiiiiiiinniiciinnnnnn. 47

2



SOUrce OF Programt PUNCING i i s ss s iaia o s s v s 47

Projaicter] Ervallent s snssim s s s sy s s s (an sy 48
gL T = T T ——— 48
TUHEH S FESS 2SS . s A i s v sk 48
Expense to Student (for 3 HOUIS) ..o 51
Faculty Expense to Deliver 3 Hours of Instruction .................... R, 51
University Revenue for 3 HOUIS ...t 51
LB Ty Ly T 52
Specialized BeauireMBNtS. e nimmsiosinsmse s S A SRy ES 52
Licensure/Certification ReGUINBMENTS ....scmsismimirssmeismssan s s ressvamesenss B2
Doclimenation ReVISW/ ADPIOVEIS .. cmsvwsvemmmssurmmnsiismesssipamissninsyassssss b2
Board of Trustees APProval ...t 52
Y1 a a1 F= Tl =0 To [ = 11 4 TP T PP PP UPTPPUPPR 53
Current Undergraduate Programs inthe US ..o 653
Current Master's Programs inthe US ............cccciiiimiinenemmmssisiseniseassseississsossns 53
Similar Programs Cifered In ArtKBNSES...c.ommusrmmmmsmsmissessem s s s immm 54
Similar Programs that Proposed Degree Models...........c.ccocoeciiiiiiieniiniicnniiiininiannnnn. 54
Email Notifications Sent to 4 year Universities............ccocciiiciiniriinnieinninininenennn 54
DESEArEGAtION ...t e e 56
MOU (Memorandum of Understanding).........c.oovviivieiiiiiiiiiiiiiiiescceeee e ee e 56
Academic Program REVIEW...........uuiiiiiiiiiieeieee ettt eee e e s rssesss e aennns 56
Instruction by Distance EDUCAON. ... mesassinmamssssames 57
Institutional Policies ......... T 57
Occupational Employment EVIGeNCe ... i svbsssssisasipississss 58
DepariNertal SUPPIOMT v vovvmssusssvasionpmssussmssoons e sy m sy e iyt i sgsoees 73
=T8T T d P= o O PP &
19



PROPOSAL -1
NEW DEGREE PROGRAM
BS Applied Statistics

PROPOSED PROGRAM TITLE
Bachelor of Science in Applied Statistics with Actuarial Science Option or
Computer Science Option

CIP CODE REQUESTED
27.0599

PROPOSED STARTING DATE
Summer 2020

CONTACT PERSONS
Dr. Barbara J. Johnson
VP of Academic Affairs
Arkansas Tech University
bjohnson@atu.edu
479.968.0319

Dr. Jeanine Myers

Head, Department of Mathematics & Statistics
Arkansas Tech University
Jjmyers32@atu.edu

479.968.0659

PROGRAM SUMMARY

Program Summary: (Include general description of program with overview of
any curriculum additions or modifications, proposed cost, faculty resources,
library resources, facilities and equipment, purpose, and any other important
information)

Demand for professionals with strong quantitative analytical skills is not new, but
recent changes in the economy and the growing reliance of our businesses and
governments on data have created an even greater need for workers who can
manage data, produce informative visualizations of data, and are guided by
fundamental statistical principles.

The curriculum in Applied Statistics is tailored to professionals who may be working
with data and statistics in any industry including natural resources, environmental
agencies, non-profit organizations, healthcare, insurance, business and finance, or
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any industry where the analysis of data research results is required. The Applied
Statistics degree includes courses in mathematical theory, statistical modeling,
computer programing, economics, and business analytics.

Applied statistics with actuarial science option graduates will be able to:

* use mathematics, statistics, and financial theory to study the uncertainty of events.

* analyze the financial consequences of risk.

* evaluate the likelihood of future events & reduce the likelihood of undesirable events.
* decrease the impact of undesirable events that do occur.

* manage financial risk for an organization.

* communicate concisely with other team members or the clients.

Applied statistics with computer science option graduates will be able to:

* gather, view and analyze information to meet an organization’s needs.

* create visualizations and dashboards to help the team interpret the data collected.
* measure and statistically analyze data.

* translate data into digestible and accessible information.

* communicate the findings to help make business decisions.

The proposed major will require ten new courses:
STAT 2303 Statistical Methods

STAT 3113 Regression Analysis

STAT 3183 Statistical Process Control

STAT 3203 Actuarial Probability |

STAT 3213 Actuarial Probability Il

STAT 4113 Categorical Data Analysis

STAT 4153 Experimental Design and Analysis
STAT 4283 Financial Mathematics |

STAT 4293 Financial Mathematics I

STAT 4393 Statistical Learning

The only cost that is associated with this new program is in creating designated
statistics faculty. We already have an assistant professor of statistics, an associate
professor of statistics without any extra salary cost, and will need an instructor of
statistics position which can result from converting an instructor of mathematics
position with an increase in salary cost of at most $7,750 according to CUPA
numbers. There is no additional library resources or facilities and equipment required
for this degree.

List degree programs or emphasis areas currently offered at the institution that
support the proposed program.

Mathematics



Business Administration
Business Data Analytics
Economics

Accounting

General Education
Computer Science

NEED FOR THE PROGRAM

Demand for professionals with data analyzing skills are rapidly increasing. According
to the well-known job site, Indeed.com, since December 2013, data science postings
have rocketed 256%. Nearly all data scientists have some ftraining in statistical

modelling and machine learning, as well as programming.

https.//www.hiringlab.org/2019/01/17/data-scientist-job-outlook/

The U. S. Bureau of Labor Statistics includes information that the applied statistics
related occupations, e.g. Actuaries, Applied Statisticians, Operations Research
Analysts, are all rapidly increasing in employment, much faster than the average.

https.//www.bls.gov/ooh/math/home.htm

Bureau of Labor Statistics May 2018 State Occupational Employment and Wage
Estimates for Arkansas also shows the same trends.

http.//www.bls.gov/oes/current/oes_ar.htm

(See Occupational Employment Evidence in Appendix A)

Employer Needs Survey / Letter of Support

Letters of support should address the following when relevant: the number of
current/anticipated job vacancies, whether the degree is desired or required for
advancement, the increase in wages projected based on additional education, etc.
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Employer Needs Survey Form
Date May 10, 2019 Institution_Arkansas Tech University__

Return this survey by email to contact Dr. Jeanine Myers (jmyers32@atu.edu) by date June 1, 2019
(Institution provide email address above)

Proposed Degree Program®& i1 Appl ied Statistics with Actuarial Sclence Optionm or Compuler £colence Option
Brief description of the program _The Bachsiocs kvel sppisd s1atishes program wil e ofierss 10 mued Py growing dunand for prolisshond s s dats ansfybes shis

sialeaste w0 natorsnes Ti plogam wil be momeiied o proedng S nng on mahama ol heory, irag, wnd Gl ) Nsls-Cn exEenance M ey ng Gt Hvough gopar

stalsical anaysi soteare The riesmisapi nary nabae Of e progam codd prepare sudenly 1o e’y e 0t ara i) os s3] sers and & work sooms svbsnes (@uaes could wore

a4 Gat anilysts, coporale sl mboaTs of S0 speoatsls n i Ndully. Th RQUaNS S00MCn reiaed GBS N Prens Pe polertial aduanes Me crbor Bavgs fo @0 adustal caree:
Employer Arkansas Lconomic Development Commission  Type of company State Government
Contact Person Phil Plyler Position Title  Manager of Client Services
Emalil pplyler@arkansasedc.com Telephone number 501-683-4410

1. List job titles with your company that require employees to have the knowledge and skilis obtained from the
proposed degree program__ Research Analyst, Director of Research

List the degree required for each job title listed in #1_BS/BA

Indicate the certification/licensure required for each job title listed in #1___ none
How many positions do you currently have for each job title listed in #17 ____ four
How many position openings do you currently have for each job title listed in #17 __ two_

How many position openings will you have the next 2-5 years for each job titie listed in #1?7___two four
What is the annual salary for each position listed in #4 & #5? 556,547 to $64,311
If no opening now, when do you anticipate having openings for the positions listed in #1?
. Would you give hiring preference to applicants with the proposed degree? _prabably

10. Indicate the number of employees who would benefit from enrolling in selected coursework in the proposed

PENDW A wN

degree program? six If yes, would you provide tuition assistance?  no
11. Would it be helpful for your employees if the courses were offered online/distance technology, evenings or
weekends? yes Indicate your preference online/distance s

12_Indicate the type of support your company will provide for the proposed degree program, such as, program
start-up funds, provide an internship site, part-time laculty, tuition reimbursement, employee release time, or
equipment? none {maybe internship in future)
13. Will you or a co-worker serve on the institution's program advisory committee? yes

(provide name of employee & emalll

14 Indicate the skills individuals would need for employment in the positions listed in #1.

X Interpersonal communications __Supervision/Management ___Budgeting

X Written/oral communications ___Leadership/initiative X Data analysis

X Team work X Planning/Organizing ___Public Speaking

X Independent worker ___Confiict resolution __Marketing

¥ Analytical reasoning X Problem solver ___Teacher/Trainer
___Computer programming, X Computer applications X PowerPoint presentations

X Foreign language (specify) not required but helpful (Spanish, German, Japanese, Chinese, French
___ Other skills not listed {identily)

15.How will this proposed degree program benelit your local community, the state, region or nation? tconomic Development at
the state leve! is becoming more competitive, and analytical research s critical to our mission. Having stafl with a background
including this degree would strengthen our pasition in recruiting and retaining industry. Also, many of the manufacturers in the
state that my group interacts with daily are seeking candidates with strong analytical skills. Some of these companies would be
well served by candidates with this type of degree.

16 Provide any additional comments about the proposed degree program. Appears to be a rigorous program. The inclusion of
economics and accounting makes sense. From personal experience, many graduates of traditional engineering progroms would
have benefited at all levels of their careers from more undergraduate exposure 1o statistics and accounting than from their
3000-4000 level enginecring electives. This degree program could prepare candidates for some of the many positions in industry
that are currently filled or attempting to be filled by engineering grads
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Employer Needs Survey Form

Date Institution

Returmn this survey by email to by date
{Institution provide email address above)

Proposed Degree Program BS in Appliec Statiscics with Actuarial Science Option or Computer Science Option
Brieldesaipﬂonolthepmgram The Bachaiors loved agpied siafistcy program wil be aflered 10 mesl Pw growing demasd for prolevsonasly with 83i3 pnafyUcs shilis

and The srogen wil be 5 p v Wrtining Gn Thoory, sk midelng . Bnd efieriog hands-on sxpuriincs in sslying ceils Proush pocela
Blaistcal pealyis yobwire The intendiscipbiary natum of the progiem could props-s sludents to dveswlly Inor dats sralytcs S gats Gnd 1o wort 8oross bduattes. (raduates Couid work
0 dats wwivaty, s Lo SPC dnfinty b he exdustry The schsrial scieace relazed course’ can prepirs Be poterdsl achusnies P olecel Pingd lor B0 sctwaria’ carver.

Emwwerm_a&kmﬂnp_Tvu of companv_lﬂt\-r\‘f
Contact Person_YWe\i=sar I a1\ Position Title P
Email_ye\imma T IAVLEI AP e , & e Telephone numbe -
1. List job tities with your company | thal require employees to hpve the knowledge and skills obtained from the
proposed degree program l
2. List the degree required for each job tutle listedTh #1
. Indicate the certification/licensure required for each job title listed in #1 N
. How many positions do you currently have for each job title listed in #17 1
How many position openings do you currently have for each job title listed in #17 i
. How many position openings will you have the next 2-5 years for each job titie listed in #17_ ¥ — [ O
. Whatis the annual salary for each position listed in #4 & #5? 'H ':)[ o0 -4 LW
. If no opening now, when do you anticipate having openings for the positions listed in #1 ?_lg_'_z_m,_
. Would you give hiring preference to applicants with the proposed degree? - Y WS .
10 Indicate the number of employees who would benefit from enrolling in selected coursework in the proposed
degree program? AI}A: If yes, would you provide tuition assistance? ¥E§ |£-_ tﬂg “fcd
11.Wouki it be helpful for your employees if the courses were offered online/distance technology, evenings'dr
weekends? q_e.'_s Indicate your preference, e
12.Indicate the type of support your company will provide for the proposed degree program, such as, program
start-up funds, provide an internship site, part-time faculty, tuition reimbursement, employee reiease time, or
equipment?
13. Will you or a co-worker serve on the institution’s program advisary committee? /V'[d..

{provide name of employee & email)
14, Indicate the skilis individuals would need for employment in the positions listed in 1.

W e NV bW

_/Interpersonal communications __ Supervision/Management ___Budgeting

_/Written/oral communrications _.A®adership/initiative _Oata analysis

_Tearm work _wPlanning/Organizing _~Public Speaking
ndependent worker ___ Conflict resolution ___Marketing

_Jnalytica! reasoning _meiem solver ___Teacher/Trainer

___Computer programming __.-_/tSmpmer applications er?om presentations

___Forelgn language {specify)
—xzOther skills not listed (identify) _Skﬂu%._mwm—

15 How will this proposed degree program benefit your local community, the state, region or nation?
M“* ‘wf,r‘t\a\b ot e EM s e A B =t b‘_dch \ @
oy Madh e walosted) AMMMMmpmm/uh‘b‘;_

16. Prowde any additiona! comments about the proposed degree program.




From: Tim Hicks <tim.hicks@ozk.com>

Sent: Thursday, May 30, 2019 11:33 AM

To: Jeanine Myers <jmyers32@atu.edu>

Cc: Rick Massengale <rmassengale@atu.edu>

Subject: RE: Your input on the new Arkansas Tech University - Applied Statistics Degree

EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or password.

Dr. Myers,

| requested the head of our ERM — Analytics & Reporting team to provide his feedback on the program document. His
comments are below. He would be happy to discuss those on the phone with you if you would like. | have not had
time to complete the survey, but we have numerous positions that would benefit from an applied statistics degree. |
am attaching a list of some of those job descriptions and the number of current employees. None of the Bank OZK job
descriptions lists having a degree in statistics as a single requirement; it is usually combined with other education
requirements or preferences. We would expect to continue to hire additional positions over the next several years. |
hope this information is helpful, let me know if you need anything else.

Please see below my brief feedback for the program document:
Bachelor of Science in Applied Statistics with Actuarial Science
Option
= It would be better to have Linear Algebra before Discrete Math as Linear
Algebra would be required for Statistics related courses
- Rand/or Python is a must for all Applied Statistics courses

Bachelor of Science in Applied Statistics with Computer Science
Option
- Instead of focusing on Computer Science (e.g. compilers etc.), the focus should
be on learning basic concepts of programming and letting students use

R/Python as a tool for all Statistics classes. This would enable the students to
have a more experiential learning environment.

-  Using industry data to create case studies for students
(https://www.forbes.com/sites/bernardmarr/2016/02/12/big-data-35-
brilliant-and-free-data-sources-for-2016/#87f3dacb54db)

Overall the programs have been well designed and seem to meet industry standards.
I'd also be happy to participate on a quick phone call if that is desired by our partners at
ATU.

Best Regards,

Arindam

Arindam Majumdar

Director of Enterprise Risk Management, Analytics and Reporting
17901 Chenal Parkway, Little Rock, AR 72223

0: 501-906-7825 | M: 319-471-7432 | IP: 100-7825
arindam.majumdar@ozk.com

ozk.com



Tim Hicks
Chief Administrative Officer/Executive Director of IR
17901 Chenal Parkway, Little Rock, AR 72223
0: 501-978-2336

tim.hicks@ozk.com

The email attachment:

ozk.com

’ A 3 C D
Current Empl

1 | Jjob Descriptions that Include Statisti{ ¥ | Count Division |~ Gowp  |~]
2  Deposit Analytics Manager 1 Corporate Community Banking

3 Business IntelligenceOfcr 2 Corporate Credit Review

4  Dep Dir DataAnlytcs&innov 1 Corporate Credit Review

S Quantitative Risk Modeler 7 Corporate Credit Risk Management

6  ERM Analyst 1 Corporate CRMG Enterprise Risk Mgmt
7 Macro Risk Analyst 1 Corporate CRMG Enterprise Risk Mgmt
8  Business Risk Officer 2 Corporate Human Resources

9  HR Payroll & Ops Analyst 1 Corporate Human Resources

10 SrQuantitativeRiskModeler 3 Corporate Quantitative Risk Mgmt

11 Business Risk Ofcr - IT 1 IT/Operations IT

12  Bus Risk Ofcril-LoanAdmin 1 IT/Operations Loan Admin

13  Dir MachineLearnProdinnov b IT/Operations IT

14 VP Business Risk Officer 1 IT/Operations  |IT

15  CommConstrivionitoringOfcr 2 Lending Central Credit Services

16 Loan MonitoringSpecialist 2 Lending Central Credit Services

17 Portfolio Analytics Ofcr 1 Lending Central Credit Services

18  Bus RiskOfcril-CommBnkind 1 Lending Community Banking

19  Bus RskOfcr II-CommBnkLnd 1 Lending Community Banking

20 SrCreditDataAnalyticsOfcr 1 Lending Portfolio Risk Mgmt

271 Data Analytics Analyst 2 Operations Banking Systems

22  SVP Retail Opns Support 1 Operations ROS Item Processing

23 | Bus RiskOfcril-Operations 1 Operations ROS New Account Verificat
24  BusRskOfcril-DigSvc&CaCtr 1 Operations ROS New Account Verificat
25  Business Risk Ofcr Il T&W 1 Trust and Wealth [Trust
26

No Bank OZK job description lists having a degree in statistics &s a single requirement. It is usually combined with other
27 education requirements or preferences.
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From: Mike.Parker@Falconlet.com <Mike.Parker @Falconlet.com>

Sent: Wednesday, May 8, 2019 3:20 PM

To: Rick Massengale <rmassengale @atu.edu>

Subject: RE: Your input on the new Arkansas Tech University - Applied Statistics Degree

EXTERNAL SENDER. Only open links and attachments from known senders, DO NOT provide your username or password.,

Hi Rick,

It's great to hear from you. It may be a coincidence (or higher-power), but | am in the process of filling two new positions where the applicants certainly
would have benefited from this curriculum. | will forward this to our HR department so you have a company-level response. | can tell you first-hand
these skills are critical. Good luck with this program!

Best regards,

Mike Parker

Sr. Manager - Materials Demand Planning
Dassault Falcon Jet

Little Rock Natianzl Airpart
3801 East 10th Street

Little Rock, Arkanzas 72202
USA

www.dassaultfalcon.com

From: Barry Crane <Barry.Crane@acxiom.com>
Sent: Tuesday, May 14, 2019 2:04 PM

To: Jeanine Myers <jmyers32@atu.edu>
Subject: RE: Help with ATU Stats Proposal.

EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or
password.

Jeanine,
| have forwarded this email to one of recruiters who | think can help with the survey better than | could.

| looked over the curriculum plan and do have a couple of questions. Are you including any course work that
would teach the students to use analytical or statistical tools? A lot of the companies that Acxiom works with
use SAS or R. Without some introduction to these tools students will be less equipped to be employed by
these types of companies. Based on my experience the ideal situation would be to include use of these tools
in conjunction with a database. To really give the them a leg up | would suggest some experience with
Hadoop. Right now this is a plus, but the days are coming very quickly where this will be the norm for larger
companies. This would help prepare the students for Data Scientist roles.

I hope this helps.

Barry
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From: Jami Paul <jpaul@misoenergy.org>

Sent: Wednesday, May 29, 2019 11:53 AM

To: Rick Massengale <rmassengale @atu.edu>; Jeanine Myers <jmyers32 @atu.edu>

Subject: FW: [EXT] Your input on the new Arkansas Tech University - Applied Statistics Degree

EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or
password.

Thank you for the opportunity to respond to this survey, however, we are not able to answer line by line, so
instead, we have compiled a summary of how we might find this degree helpful.

MISO does not currently have any jobs that require a BS in applied statistics. That said, we have multiple
positions in which this background and or degree may be helpful. We hire many individuals on an annual basis
that have a computer science degree.
The following are just a few of the jobs that we have recently filled with computer science candidates;

e Software Developer

e Data Governance Analysts

e System Engineers

e Database Analysts

e Database Administrators

e  Business Analysts

We have no way of predicting how many of these jobs will be open in the next two to five years but on
average we probably hire 25+ individuals annually with degrees in computer science or Information
technology with a starting salary of approximately $72,000.

Please note, none of these positions are currently located in our Little Rock facility.

Since we operate as a non-profit, we are not able to offer any financial support for this program.

All of our full time openings as well as our internships are posted on our website at MISOenergy.org.

Please feel free to reach out to clarify any information in this email and again, thank you for allowing us to
participate.

Regards,

Jami C. Paul, SPHR
Human Resource Business Partner

“MISO

-t 1
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From: Smith, Linda K (HR) <Linda.Smith3@Mercy.Net>

Sent: Thursday, May 9, 2019 11:35 AM

To: Jeanine Myers <jmyers32@atu.edu>

Subject: Bachelor's Degree in Applied Statistics

EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or password.

Dr. Myers,

Rick Massengale had sent the request to our Executive Director of HR, Bryan Brown for us to complete an
Employer Needs Survey Form for your new upcoming degree program. This is a very exciting new degree
that | think is a wonderful option for students in this area. | started to work on the survey form but the
answers that | would have to give you as it relates to Mercy here in Fort Smith would not be helpful to what
you are trying to do. Most of the positions that would utilize the skills gained through this particular degree
program are not based out of Fort Smith but would likely be in the Shared Services area of the Mercy
Ministry Office in St. Louis. The bulk of our openings are clinical openings such as nursing and other medical
related type fields.

| do think there are many businesses and organizations that would utilize employees with this degree
program maybe in banking, finance/accounting, manufacturing, insurance, transportation, etc.

Please do not hesitate to let me know if you have any questions or how I can assist you further.

Warmest regards,

Linda K. Smith, PHR

Senior HR Manager

Mercy

2901 South 74th Street| Fort Smith, AR 72803
Office: 479-314-4706 | Fax: 479-314-1122
linda.smith3@mercy.net

HR Purpose Statement

It is our deep abiding conviction to cultivate a mission culture which honors diversity, inclusion, dignity, and
justice, while unleashing and enriching each person’s God-given gifts and talents; providing all who serve in
Mercy an environment to fully live out their individual calling.

This e-mail contains information which (a) may be PROPRIETARY IN NATURE OR OTHERWISE PROTECTED BY LAW FROM
DISCLOSURE, and (b) is intended only for the use of the addressee (s) named above. If you are not the addressee, or the person

responsible for delivering this to the addressee (s), you are hereby notified that reading, copying or distributing this e-mail is prohibited. If
you have received this e-mail in error, please contact the sender immediately

Mercy is a three-time Waison Health Top 15 Health System (2016-2018)

Find us at:
Facebook | Mercy | theMercyChannel | mercy.net | Mercy Careers

This electronic mail and any attached documents are intended solely for the named addressee(s)
and contain confidential information. If you are not an addressee, or responsible for delivering
this email to an addressee, you have received this email in error and are notified that reading,
copying, or disclosing this email is prohibited. If you received this email in error, immediately
reply to the sender and delete the message completely from your computer system.
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Indicate if employer tuition assistance is provided or if there are other
enrollment incentives.

This varies by employer. However, because of the increasing demand for data
analytics expertise, many employers indicate a large number of employees would
benefit from enrolling in the program, tuition assistance could be further discussed.

Describe what need the proposed program will address and how the institution
became aware of this need.

The Bachelor's Level Applied Statistics program will be offered to meet the growing
demand for professionals with data analytics skills statewide. The program will be
committed to providing training on mathematical theory, statistical modeling, and
offering hands-on experience in analyzing data through popular statistical analysis
software. The interdisciplinary nature of the program could prepare students to
diversify their data analytics skill sets and to work across industries.

Dr. Jeanine Myers, Department Head of the Mathematics Department at Arkansas
Tech University noticed the increased regional demand for bachelor’'s- and master’s-
level statistics professionals, which increased 35 percent from H2 2013 to H2 2017. It
is expected that the growth for statistics-related occupations will continue. There are
also many inquiries from high school students and ATU students about the courses or
degree in statistics and actuarial science. Arkansas Tech’s Applied Statistics Degree
is proposed to meet these needs.

Indicate which employers contacted the institution about offering the proposed
program. None

Indicate the composition of the program advisory committee, including the
number of members, professional background of members, topics to be
considered by the members, meeting schedule (annually, bi-annually,
quarterly), institutional representative, etc.

Advisory support has come from the following individuals:
Barry Crane -- Acxiom Corporation, Conway, Arkansas
Arindam Majumdar -- Bank OZK, Little Rock, Arkansas
Phil Plyler -- Arkansas Economic Development Commission, Little Rock, Arkansas
Melissa Dunn -- Arkansas Electric Cooperative Corporation, Little Rock, Arkansas

Mr. Plyer, Mr. Tyler Tuskey from Acxion Corporation, Ms. Shelby Sparkman from Dillard’s
Inc, Ms. Charlie Chesney from Arkansas Blue Cross and Blue Shield, Mr. Silas Clark from
Arkansas Tech University, Mr. Stevie Wells from Arkansas Electric Cooperative Corporation,
Mr. Tanner Stewart from MedEvolve, along with Dr. Jeff Robertson, Dean of the College of
Natural & Health Sciences at Arkansas Tech, and Dr. Jeanine Myers, Department Head of
the Mathematics Department at Arkansas Tech make up the program’s Advisory Committee.
In preparation of this proposal, the committee provided crucial advice in determining
curriculum designs, statistical software requirements, and industry needs. The Advisory
Committee will meet at the end of each semester, for a total of two (2) meetings each year to
discuss current trends in the marketplace, the essential skillset that the employers look for,
as well as possible program modifications and new degrees.
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Completed Student Feedback

Student Feedback for Proposed
Bachelor of Science in Applied Statistics

e Summary of feedback from 247 high school students

Question Yes No Maybe | Blank

1. Do you plan on enrolling at Arkansas Tech 54 - §44 30

University in the future?

2. Would you be more likely to enroll at

Arkansas Tech if an Applied Statistics major was 14 136 71 26

available?

3. Would you be interested in taking some of the

courses offered in the Applied Statistics degree? 31 121 95 0
Actuarial | Computer
Science | Science None | Blank
Option Option

4. Would you declare Applied Statistics as your

; ; : 7 38 198 4
major? If yes, which option would you choose?
e Summary of feedback from 299 entering ATU freshmen

Question Yes No Maybe | Blank |

1. Have you declared a major? 250 43 6

2. Would you be interested in taking some of the

courses offered in the Applied Statistics degree? 20 161 112 6
Actuarial | Computer
Science | Science None | Blank
Option Option

3. Would you declare Applied Statistics as your

d ; - 6 38 236 19
major? If yes, which option would you choose?
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Projected Program Enrollments and Graduates

Based on a very conservative estimate of our survey data, we would anticipate a
minimum of 20 students entering the program each year for the first three years
producing approximately 45 graduates within the next 3-5 years.

CURRICULUM
(New courses in italics)

Bachelor of Science in Applied Statistics with Actuarial Science Option:
Freshman Fall (15 hours)

ENGL 1013 Composition |

MATH 1001 Orientation to Mathematics

MATH 2914 Calculus |

BUAD 2003 Business Info Systems

ECON 2003 Principles of Econ |

Electives’

Freshman Spring (16 hours)
ENGL 1023 Composition Il

Fine Arts/[Humanities

MATH 2924 Calculus I

STAT 2303 Statistical Methods
ECON 2013 Principles of Econ Il

Sophomore Fall (16 hours)

STAT 3153 Applied Statistics

MATH 2703 Discrete Math

MATH 2934 Calculus llI

ACCT 2003 Accounting Principles |
BDA 2003 Business Problem Solving

Sophomore Spring (16 hours)
STAT 3113 Regression Analysis
MATH 3243 Differential Equations |
COMS 2104 Found. Comp. Prog. |
ACCT 2013 Accounting Principles Il
Quantitative Elective?

Junior Fall (16 hours)

Fine Arts/Humanities

US History/Government
Science/Lab

STAT 3203 Actuarial Probability |
MATH 4003 Linear Algebra

Junior Spring (16 hours)
Social Science
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Note:

! A minimum of 40 credit hours of the 120 total hours required for the B.S. degree must be

Science/Lab

STAT 4153 Experimental Design and Analysis
STAT 3213 Actuarial Probability I
Quantitative Elective?

Senior Fall (12 hours)

COMM 2173 Business and Prof. Speaking
STAT 4283 Financial Math. |
MATH/STAT Elective®

Electives'

Senior Spring (13 hours)

Social Science

STAT 4293 Financial Math. Il
MATH 4971 Senior Seminar in Math
MATH/STAT Elective®

Electives’

3000-4000 level courses.

2 The quantitative electives must be at the 2000-level or above and may include math, statistics,
computer science, business administration, business data analytics, finance, or a course in another area
with substantial quantitative content (ask for approval from advisor).

3 See catalog to assure pre-requisites are met. See advisor to select courses from: STAT 3183
Statistical Process Control, STAT 4113 Categorical Data Analysis, STAT 4393 Statistical Learning,
MATH 4123 Mathematical Modeling, or a MATH/STAT course at the 3000-4000 level approved by

advisor.

Bachelor of Science in Applied Statistics with Computer Science Option:

Freshman Fall (15 hours)

ENGL1013 Composition |

US History/ Government

MATH 1001 Orientation to Mathematics
MATH 2914 Calculus |

BUAD 2003 Business Info Systems
Electives’

Freshman Spring (16 hours)
ENGL 1023 Composition Il

Fine Arts/ Humanities

STAT 2303 Statistical Methods
MATH 2924 Calculus Il

BDA 2003 Bus. Problem Solving

Sophomore Fall (16 hours)
Social Science
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MATH 2703 Discrete Math
MATH 2934 Calculus Il
STAT 3153 Applied Statistics
Electives’

Sophomore Spring (16 hours)
MATH 3243 Differential Equations |
COMS 2104 Found. Computer Prog. |
STAT 3113 Regression Analysis
BDA 3053 Bus. Data Analysis
Electives'

Junior Fall (16 hours)

Fine Arts/Humanities

Science/Lab

COMS 2203 Found. Computer Prog. Il
MATH 4003 Linear Algebra

STAT 4163 Mathematical Statistics

Junior Spring (16 hours)

Science/Lab

STAT 4153 Experimental Design and Analysis
COMM 2173 Business and Prof. Speaking
COMS 2213 Data Structures

MATH/STAT Elective?

Senior Fall (12 hours)

Social Science

STAT 4113 Categorical Data Analysis
COMS Elective?®

Electives’

Senior Spring (13 hours)

MATH 4971 Senior Seminar in Math
COMS Elective?®

MATH/STAT Elective?

Electives'

' A minimum of 40 credit hours of the 120 total hours required for the B.S. degree must be

3000-4000 level courses.

2See catalog to assure pre-requisites are met. See advisor to select courses from: STAT 3183 Statistical
Process Control, STAT 4393 Statistical Learning, MATH 4123 Mathematical Modeling, or a
MATH/STAT course at the 3000-4000 level approved by advisor.

3See catalog to assure pre-requisites are met. See advisor to select courses from: COMS 3233
Database Design and Impl., COMS 3243 Data Mining, COMS 4353 Artificial Intelligence, or a

COMS course at the 3000-4000 level approved by advisor.
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Bachelor of Science in Applied Statistics
with Actuarial Science Option
or Computer Science Option

Newly Added Course Information

All new courses for this degree will initially
be offered as a campus-based only.
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Course Number

STAT 2303

Course Name

Statistical Methods

Section

001

Description

The goal of this course is to introduce students to
statistical methods for analyzing data. Some of
the topics included are: Describing Data, Basic
Probability, Random variables, Normal and
Binomial Distributions, Sampling Distributions,
Confidence Intervals, Hypothesis testing,
Correlation and Regression, Contingency table,
Comparing two populations, ANOVA.

By completing this course, the student will learn to
perform the following:

1) How to calculate and apply measures of
location and measures of dispersion.

2) How to apply discrete and continuous
probability distributions to various business
problems.

3) Perform Test of Hypothesis as well as calculate
confidence interval for a population parameter for
single sample and two sample cases. Understand
the concept of p-values.

5) Compute and interpret the results of Simple
Linear Regression and Correlation Analysis,
ANOVA and F-test.

Co-Requisite(s)

STAT 2000 Statistical Packages Lab:

Introduction to the statistical software SAS and R,
including its use for common statistical analyses.
A practical complement to the statistical
methodology covered in STAT 2303.

Prerequisite(s) MATH 2914 Calculus |
Credit hours 3
Semester offered Fall, Spring

General Education

This course does not satisfy the general education
curriculum.

Core X
Major X
Courses that satisfy Gen | None
Ed requirements
Faculty who can teach e Dr. Scott Jordan - Ph.D. Statistics
this course o Dr. Weijia Jia - Ph.D. Statistics
e Ms. Kristi Brown - M.S. Statistics
Distance Ed class No

20




Course Number

STAT 2000

Course Name

Statistical Packages Lab

Section

001

Description

This lab is an introduction to the statistical
software SAS and R, including its use for common
statistical analyses. A practical complement to the
statistical methodology covered in STAT 2303.

The main point of this lab is to give the student a
working start with the covered software SAS and
R for the basic statistical analyses from STAT
2303. The student can learn the use of these
software in more depth in the subsequent
statistical courses. Student can spend a lifetime
using and mastering them.

Co-Requisite(s)

STAT 2303 Statistical Methods

Prerequisite(s) None
Credit hours 0
Semester offered Fall, Spring

General Education

This course does not satisfy the general education
curriculum.

Core

Major

Courses that satisfy Gen
Ed requirements

None

Faculty who can teach
this course

e Dr. Scott Jordan - Ph.D. Statistics
¢ Dr. Weijia Jia - Ph.D. Statistics
o Ms. Kristi Brown - M.S. Statistics

Distance Ed class

No
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Course Number STAT 3113

Course Name Regression Analysis

Section 001

Description This course introduces the methods for fitting and

interpreting regression models. Topics include
simple linear regression (SLR), multiple linear
regression (MLR), model checking, variable
selection methods, dummy variables, diagnostic
measures, logistic regression, and time series
analysis. Instruction will include the use of a
statistical programming language.

After completing this course, the student will be
able to:

e understand regression model and model
assumptions in SLR and MLR,;

e Use SAS and/or R to get least square estimate,
confidence interval, and do hypothesis for the
parameters;

¢ do the estimation and prediction by using the
linear regression model;

e do regression for the data with quantitative,
qualitative predictors and both;

e do model selection by using SAS and/or R;

e check the model assumptions by residual plots
and use some basic measures to remedy the
model;

e apply logistic regression for the dependent
variable with two discrete values.

Co-Requisite(s)

None

Prerequisite(s)

An introductory statistics course or permission of
instructor

Credit hours

3

Semester offered

Spring

General Education

This course does not satisfy the general education
curriculum.

Core X
Major X
Cours