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Abilene Christian University

Application for a New Course v10.6

Course ID subject and Number

ENGR 351

Date APPROVED

Date DENIED

l. Systems and Catalog Information compiete each item.

1 Course Developer Lori Houghtalen
2 Course Teacher A faculty member in the department of Englneering
and Physics
3 Course Title Statistical Quality Control
4 Course Abbreviation (if title is over 30 | Statistical Quality Control
characters)
5 College Arts and Sciences
6 Department Engineering and Physics
7 Number of Credit Hours 3
8a. Number of contact hours - lecture 3
8b. Number of contact hours — lab/activity | O
9 Is the course for a fixed or variable Fixed
number of credit hours?
10 Explanation for varlable credit N/A
11 Is the course repeatable for additional | No
credit?
12 Maximum total number of credit hours | 3

a student can earn for this course

13 What type of course is this?
(Select one. Please see Schedule
Type definitions above.)

_X Traditional lecture
___Traditional lab
___Traditional lecture/lab
___Experiential Learning
___Seminar

___Studio

___Thesis
___Dissertation

07/01/2016



__ Dissertation

14 Instructor Workload 3
15 Grade Mode (check all appropriate): _X Standard
___Credit/No Credit (undergrad only)
16 Maximum Enroliment 18
17 Catalog Description Introduction to quality control and improvement.
(50 words or less) Total quality management and six sigma;
principles of lean engineering; control charts;
process capability analysis. Use of Minitab
statistical software as a computational tool.
18 List any prerequisites (course/s, test ENGR 377 (Statistics for Engineers)
scores, class standing, major, etc.) ENGR 115/116 (Introduction to Engineering and
Physics)
19 List any co-requisites None
20 If the course is cross listed, specify None
the Course ID(s); MUST have
signature in Section V from all
Department Chairs
21 Does this course have any special X__No
student costs? ___Yes
(If yes, must attach a completed “Request to Add or
Change Course Fees” form. Describe In sectlon IV-F.)
22a | How frequently will the course be Odd
offered In the Fall?
All, even or odd years?
22b | How frequently will the course be None
offered in the Spring?
All, even or odd years?
22c¢ | How frequently will the course be None
offered in the Summer?
All, even or odd years?
23 First semester this course will be Fall 2021

offered

New courses may not be taught under
their approved course ID until they
appear in the catalog, therefore, no

eatller than the coming fall.

07/01/2016



department.

25 Is this course required for a degree/s? | ___No
If “Yes," attach a revised degree X Yes
plan(s) reflecting the placement of the
new course.
26 Should the addition of this course be _X No
retroactively applied to the degree __Yes
plan it supports? Explanation;
27 Has this course been offered as a _X No
Special Topics course? __Yes
If “Yes,” specify the Course ID and enroliment for each
term it was taught.
(Note: New courses are NOT required to be taught as
Special Topics courses prior to being approved.
However, a course may be taught once as Special
Topics before it is proposed. See the Course
Descriptions section of the Catalog for details.)
28 List any courses in which the content MGMT 342 (Total Quality Management)
overlaps the proposed course.
{Course 1D and Name)
Attach a statement from the
instructor/dept chair of the existing
course Justifying the new offering In
Section IV-D.
. Curriculum
1 Degree Plan The course will be a depth elective for students
pursuing an emphasis in Industrial Engineering
Explanation of how this course affects | within the Bachelor of Science In Engineering
degree requirements. degree.
2 Justification Based upon recent (Fall ‘17 and Spring ‘18)

State the justification for adding this
course to the current curriculum.
Represent the need.

feedback from the ACU Englneering Industrial
Advisory Board, ACU admissions, recent (‘17
and ‘18) senior exit surveys, and the American
Society of Engineering Educators, additional
depth in engineering disciplines is needed
emphwithin our degree plan to increase
competitiveness of ACU graduates In the job
market.

Statistical Quality Control is a standard course
offering in an Industrial Engineering curriculum,
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It prepares students to manage a production
system by understanding the impact of variability
and approaches to improving quality of products
and services.

lll. Course Design

1. Audience and Course Goal
1 | Describe the intended audience, including | Third-year engineering students pursuing the
prerequisite skills. Industrial Engineering emphasis.
2 | State the overarching course goal(s) in Students will be able to:
performance terms, 1. Understand statlstical tools and concepts that
are useful for product/process quality
improvement

2. Understand historical context and current
landscape of quality management
3. implement quality tools in a variety of

applications
2. Competencies and Measurements
Competency Measurement
1 Explain the importance of improving Homework, quizzes, exams
product quality through variance
reduction, and six-sigma programs
2 lllustrate the importance of reducing Homework, quizzes, exams
waste to improve product cycle time
3 Apply statistical concepts and data Homework, qulzzes, exams

analysls methods to help achieve high
quality processes

4 | Use Minitab statistical software as a | Homework, quizzes, exams
computational tool

5 Use lean-six sigma methods and tools to | Homework, quizzes, exams
solve quality engineering problems.

07/01/2016



3. Text and Resources

1. Give the full publication information of the textbook/s and other required resources and outside
readings.

Montgomery, D.C. Introduction to Statistical Quality Control, 7th ed., Wiley, 2013.
ISBN 978-1118146811

2. For combined undergraduate/graduate courses, make two lists:
a. full publication information; label Undergraduate.
b. full publication information; label Graduate. Indicate number of pages required.

07/01/2016



IV. Supporting Documentation

Supporting documents must accompany proposal prior to preliminary approval by chair and dean.

1 Library — Submit new course application and syllabus to the Dean of the Library.
Consult with the director and establish a deadline for completion of the library report.
Attach the signed copy of the Library report.

2 Instructlonal Deslgn — The application and syllabus must be reviewed by the Adams
Center. Attach a copy of the Adams Center Review Letter.

3 | Content Overlap — Include one document for each course you listed in Section I-I.
Attach statement from instructor/dept chair of existing course justifying the new
offering.

4 Departmental Resources — List the resources that support the course and are

available only through the department, if applicable. Attach the list of the holdings and
the location/s.

5 Resources — List resources (other than library or departmental resources) that are
needed to support this course (computers, lab equipment, other technology, etc.).
Attach a complete list of all items and indicate possible sources or estimated cost of
each. List the sources of any needed funds.

6 Expenses — List additional expenses needed to implement this course (full-time or
part-time faculty, graduate or lab assistants, student employees, travel, special student
costs, room renovation, storage facility, etc.). Attach a complete list of all items, the
estimated cost of each and the source of the funds.

7 Justification — Attach all documents referred to In Section 11-2

8 Syllabus — Attach the syllabus for the course based upon the anticipated first-
. semester offering.

9 Provide documentation for all additional attachments here

07/01/2016



V. Preliminary Approvals

All supporting documentation has been assembled and attached to this application. | believe this course is
ready to be presented to appropriate councils. We have a plan to fund this new course.

Course Number and Name EN é’ (& 35 )

Primary Department

M />§"V\/
Dean ¢f the c\rﬂebé (

/2]

Date

Cross-listing Department Add more lines if multiple departments are cross-listing

Department Chair Dean of the College

Date Date

Cross-listing Department Add more lines If multiple departments are cross-listing

Department Chair Dean of the College

Date Date

07/01/2016



VI. Actlons piace all actions on one page.

Course ID:

Course Title:

1. College Academic Council: (for all courses)
Note: Insert additional lines for College Academic Council action for each college involved in
cross-listed courses.

Approved  Denied_

College Dean or Director Date

Approved _ Denied

College Dean or Director Date

2. Graduate Councll: (for graduate level courses)

Approved ~  Denied

Dean of Graduate School Date
3. Teacher Education Council: (when applicable)

Approved _ Denied ____

TEC Chair Date
4. University General Education Council: (when applicable)

Approved _ Denled ___

Provost's designee Date

5. University Undergraduate Academic Councll: (undergraduate level courses)

Approved _~ Denied ___

Vice Provost Date
6. Academic Provost: (for all courses)

Approved Denied ____

Provost Date

7. President of the University: (for all courses)

Approved _~ Denled

President Date
Attach notes, comments, or conditions from approprilate counclls:

07/01/2016



October 23, 2018

Dr. Lori Houghtalen

Onstead Science Center 137E
Lori.houghtalen@acu.edu
325-674-6534

Re: Review of ENGR351

Dear Dr. Houghtalen,

Thank you for submitting ENGR351: Statistical Quality Control. | have reviewed it
based on the ACU Syllabus Guidelines. | find the syllabus to be meeting all
requirements in an exemplary way, except the following details:

» Please add a section about competencies and measurements

» Please add information about the meeting time and place when it

becomes available.

There is nho need to bring the syllabus to the Adams Center for further review.
However, please note that this letter is not meant to be a final approval in the
course application process. Instead it is intended as a reference, which will be
read by your department chair and members of the councll, who may also have
guestions or comments of their own.

If you have any questions, please feel free to let me know. Please also let me
know if we can be of any help in the deslgn and facllitation of this course.

%h Li?

Director of Instructional Design, Adams Center



ABILENE CHRISTIAN UNIVERSITY

LIBRARY
MEMORANDUM

DATE: 21:08

TO: Dr. Lori Houghtalen

FROM: Mark McCallon, Associate Dean for Library Services

RE: New Course Proposal, ENGR 351 — Statistical Quality Control

The library has examined the course application and syllabus and is able to support the
proposed course. Please contact Erica Pye (explOa@acu.edu) , Librarian Liaison to the
Department of Engineering and Physics, if additional library resources are needed for the
course. Thank you for letting us review the course proposal.




WA u Lori Houghtalen <Ixh14a@acu.edu>
powiaied by .003 "

proposed courses

Mark Phillips <mhpO4a@acu.edu> Thu, Oct 25, 2018 at 8:46 AM
To: Lori Houghtalen <lori.houghtalen@acu.edu>, Ray Smith <ray.smith@acu.edu>

{ examined several of the courses you are proposing:
ENGR 251
ENGR 450
ENGR 351

For the first two there is no meaningful overlap with courses we offer.
For the third, there Is slight overlap, but in practice this would not matter. Further, its focus is far more advanced than

anything we offer or anticipate offering.

For ENGR 352 and ENGR 353 | was unsure and referred these to Don Pope, who responded via separate emall to you,
in which he detailed finding little to no overlap in these courses as well.

Thank you for the chance to look at these courses in advance of your applications. Good luck in that process, and I look
forward to exploring further avenues for collaboration between our two disciplines.

Mark

Mark Phillips

Abilene Christian University
ACU Box 29338

Abilene, TX 79699



ENGR 351 Fall 2021

Statistical Quality Control
Abilene Christian University

Class Meeting Times and Location
Assigned class meeting time is ...

The final exam period is scheduled for ...

Catalog Description

Introduction to quality control and improvement. Total quality management and six sigma;
principles of lean engineering; control charts; process capability analysis. Use of Minitab statistical
software as a computational tool.

Credit Hours: 3

Required Text
Montgomery, D.C. Introduction to Statistical Quality Control, Tth ed., Wiley, 2013.
ISBN 978-1118146811

Intended Audience
ENGR 351 is depth elective course intended for engineering students pursuing the Industrial
Engineering emphasis.

Prerequisites
ENGR 115/116 (Introduction to Engineering and Physics) and ENGR 377 (Engineering Statistics)

Contact Information

Name: Lori Houghtalen, Ph.D.

Office: Onstead Science Center 137E

Phone: 325-674-6534

Email: lori.houghtalen@acu.edu

Office Hours: Tues 1-3pm, Wed 9-10am, Thurs 9-11am and 1-3pm, or by appointment

I have an open door policy; if my door is open you are welcome to come in, The times listed above
are when I anticipate being in my office and will make every effort to be available. At times I have
to be off campus-or in meetings out of my office due to other departmental and campus
responsibilities; in the event you need me and do not find me in my office please send me an email
and we can set up a meeting as soon as possible.

TEACHING PHIL.OSOPHY

Engineering is a well-respected profession. The public entrusts engineers to be honest, competent,
and ethical. Many codes of ethics for these fields indicate that the commitment to protecting the
health, safety, and welfare of the public is of paramount importance. These values are in harmony
with Christian principles and ideals. Christian engineers should be honest (Matthew 5:37), work
hard to ensure competency (Colossians 3:23), and put the public’s interest ahead of his or her own
(Luke 6:31). In light of these principles, this course will be taught such that you will gain an
appreciation for the professional nature of engineering. It will be taught so as to give you every
opportunity to begin to develop competency in these fields. The instructor especially encourages
the discussion of topics that would bear on integrating fajth and professional responsibilities
(cheating on licensure exams, weapons design and manufacture, environmental laws and
employment opportunities in developing nations, etc.)

The instructor reserves the right to modify this document. The most up-to-date version of the document will
be available on Canvas, and changes will announced in class and/or communicated via email.



ENGR 351 Fall 2021

LEARNING OBJECTIVES
After completing this course students will be able to:
» explain the importance of improving product quality through variance reduction, and six-
sigma programs

e illustrate the importance of reducing waste to improve product cycle time,
e apply statistical concepts, data analysis methods to help achieve high quality processes,
* use Minitab statistical software as a computational tool, and
e use lean-six sigma methods and tools to solve quality engineering problems.
COMPETENCIES
Competency Measurement
1 Explain the importance of improving product quality Homework, quizzes, exams
through variance reduction, and six-sigma programs
2 [ Illustrate the importance of reducing waste to improve Homework, quizzes, exams
product cycle time
3 | Apply statistical concepts and data analysis methods to Homework, quizzes, exams
help achieve high quality processes
4 | Use Minitab statistical software as a computational tool Homework, quizzes, exams
5 | Use lean-six sigma methods and tools to solve quality Homework, quizzes, exams
engineering problems.
COURSE GRADING
Each of the following grade categories is discussed in more detail below.
Course Assignments 25%
Exam 1 (Feb X) . 15%
Exam 2 (Mar X) 15%
Exam 3 (Apr X) 15%
Final exam (May 8) 20%
Participation and Professionalism 10%

Calculation of Final Course Grade*
The grading scale will be as follows:

90%andabove . .......ciiiiiniinn A
80%-89% ... B
FO% =79% oo e C
60%-69% ..o D
59%andbelow................... F

*Instructor reserves the right to decrease the lower bound of the grade cut-offs.

The instructor reserves the right to modify this document. The most up-to-date version of the document will

be available on Canvas, and changes will announced in class and/or communicated via email.

2



ENGR 351 Fall 2021

Course Assignments

There will be approximately seven course assignments in which students will be required to
demonstrate mastery in understanding and application of quality management tools. Instructor may
assign groups. These assignments will be equally weighted. Each assignment will have instructions
regarding when and how it should be submitted, as well as how the assignment will be graded
(which will be using a specifications-grading approach).

Exams

There will be three in-class exams and a cumulative final exam. Students will be permitted to use
limited resources (i.e. notes and/or provided reference material) during in-class exams; further
instructions will be provided well in advance of each exam. Make-up exams will not be given. If a
student must miss an exam for a University-approved reason, the instructor should be notified as
far in advance as possible.

Participation and professionalism

Participation

Students are responsible for anything covered in class (which may include material not in the
textbook). My commitment is to make our class time meaningful; I expect each student to come
prepared to think and to engage, and to be on time. Classroom time will be a mix of lecture,
discussion, and individual and small group activities. Participation in these (and all classroom
activities) is expected, and will make for a much better class experience.

If a student is absent from class, it is his or her responsibility to get the notes and class assignments
before the next class meeting. Students are required to attend at least 80% of class meetings in
order to receive credit for the course. If you miss more than 20% of the classes, you may be
dropped from the class with a WF.

Professionalism

Engineers are expected to behave in a professional manner. For the purposes of this course,
professionalism means that students show up, are prepared, are engaged, treat peers and the
instructor with respect (both verbally and in written communication), and do not engage in
disruptive classroom activities. Disruptive activities include but are not limited to: inappropriate
use of phones, computers, tablets, etc.; “sidebar” conversations during class discussions or
presentations, arriving late, léaving or packing up eatly, and repeatedly exiting and entering the
classroom,

A projected participation and professionalism grade will be posted on Canvas when mid-term
grades are reported.

The instructor reserves the right to modify this document. The most up-to-date version of the document will

be available on Canvas, and changes will announced in class and/or communicated via email,
3



ENGR 351 Fall 2021

COURSE POLICIES

Communication

ACU email and Canvas are the two official forms of class communication. General announcements
and supplementary course materials will be posted on Canvas, and Canvas will also be used to
report grades. Announcements that are time sensitive will be sent via ACU email.

Classroom rules

Cell Phones should be placed on 'Silent' mode while in class. In the case of an emergency you may
answer your phone and quietly leave the room and return when you have finished your call, It is
not in your best interest to text while in class.

Computers, laptops, tablets, etc. are not permitted to be used in the classroom unless they are being
utilized as part of an in-class activity.

Removal from course
The instructor reserves the right to remove from the course any student whose behavior is
disruptive to the learning environment for students or faculty.

DEPARTMENT POLICIES

Calculators

If the course instructor determines that calculators may be used during the exams or other
in-class graded activities, only NCEES approved calculators will be permitted. This is to
help you begin preparing for the FE exam. Also per NCEES policy, software that simulates
approved calculators will not be permitted The NCEES policy may be rcviewed at

responslbﬂlty to check w1th the mstructor for approval. If you are caught using a non-
approved calculator, you will not be allowed to complete the activity, and you will receive
a zero for that activity (including tests).

The approved calculators include the following:
e Hewlett Packard — HP 33s, HP 35s, and no other
e Casio — All FX-115 models. Any Casio calculator must contam FX 115 in
its model-name.-
e Texas Instruments — Al TI-30X and TI 36X models. Any TI calculator
must contain either TI-30X or TI-36X in its model name.

Late work: In order to assist students in developing the discipline of meeting deadlines,
assignments must be turned in on time in order to receive credit. Students who are absent,
for any reason and including absences for University approved activities, on the day an
assignment is due should contact the instructor before the assignment is due for directions.

Engineering computation paper: All handwritten quantitative homework solutions must
be submitted on engineering paper. ESA engineering paper may be purchased from ESA in
Mr. Ray Smith's office. Each page should be labeled as indicated on the ESA pages, or as
follows on other engineering paper:

Student Name Date submitted Course and Assignment | Pg #

The instructor reserves the right to modify this document. The most up-to-date version of the document will
be available on Canvas, and changes will announced in class and/or communicated via email.

4



ENGR 351 Fall 2021

ACADEMIC INTEGRITY POLICY

Academic integrity is defined as academic work completed as assigned for each class by the
individual or group responsible for the work. Violations of academic integrity and other forms
of cheating involve the intention to deceive, mislead, or misrepresent and therefore, are a form
of lying. Such actions are contrary to behavioral norms that flow from the nature of God.
Academic misconduct includes, but is not limited to, the following: 1) Failing to give credit to
sources used in a work in an attempt to present the work as one’s own, 2) Submitting papers or
projects obtained from another source (e.g., research service or club paper file) as one’s own, 3)
Falsifying information orally or in writing, and 4) Receiving, giving, or using unauthorized aid
on an examination or quiz. Academic misconduct may result in, but is not limited to, a zero on
the assignment and/or an F in the course. Additionally, the department chair, Dean of the
College of Arts and Sciences, and the Dean of Student Life will be notified. See the full
university policy, including how to appeal a decision, by following this link:
http://www.acu.edu/community/offices/administrative/office-of-the-provost/academic-integrity-
policy.html

ADA COMPLIANCE STATEMENT

“Abilene Christian University is dedicated to removing barriers and opening access for students
with disabilities in compliance with ADA and Section 504 of the Rehabilitation Act. The Alpha
Scholars Program facilitates disability accommodations in cooperation with instructors. In order
to receive accommodations, you must be registered with Alpha Scholars Program, and you must
complete a specific request for each class in which you need accommodations. If you have a
documented disability and wish to discuss academic accommodations, please call our office
directly at 325-674-2667."”

The instructor reserves the right to modify this document. The most up-to-date version of the document will

be available on Canvas, and changes will announced in class and/or communicated via email.
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ENGR 351 Fall 2021

THE MISSION OF ACU:
To educate students for Christian service and leadership throughout the world.

THE MISSION OF THE COLLEGE OF ARTS AND SCIENCES:
The College of Arts and Sciences engages students with humanity’s greatest ideas to
create understanding, apply insights, and serve the world as Christian thinkers and
problem solvers.

THE MISSION OF THE ENGINEERING AND PHYSICS DEPARTMENT:

The ACU engineering program strongly supports the university's mission of educating
students for Christian service and leadership throughout the world. In support of this
mission, ACU engineering graduates will attain:

e adeep and broad understanding of engineering principles and practices as
evidenced by professional employment, continued professional development, and
graduate study in engineering or other professional fields.

e an extensive knowledge of the innovative design processes unique to engineering
professionals as demonstrated by using critical thinking skills to contribute to the
scientific and technical literature, patents and intellectual property, professional
societies, and creative designs.

¢ athorough understanding of Christian service and leadership as shown in their
commitments to professionalism, ethics, and service and leadership within the
engineering profession, the church, and society.

The instructor reserves the right to modify this document. The most up-to-date version of the document will

be available on Canvas, and changes will announced in class and/or communicated via email,
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ENGR 351

Tentative Course Schedule

Fall 2021

Week Topic Required Readling
1 Defining Quality and Quallt\( Improvement, History Ch1.1,1.2
of Quality
2 Statistical Methods of Quality Cch13
3 Introduction to Minitab
Management Aspects of Quality, Leaders in the
4 Ch14
Quality Movement
5 DMAIC, Review of Statistical Concepts Chis{feyiEwi
4 for pre-req skills)
6 Introduction to Control Charts Ch5.1-5.3
7 Applications of SPC Ch5.4-5.7
8 Control Charts for Variables Ché
9 Control Charts for Attributes Ch7
10 Process Capability Ch8.1-8.3
11 Engineering Process Control Ch12
12 Acceptance Sampling for Attributes Ch 15
13 Six Sigma: Origins and Evolution Sdpp|ement
14 Six Sigma: Belts and Deployment Supplement
15 Review

Tips for success:

This course will at times move very quickly through a lot of material. Students are
expected to complete the week’s reading before class each Monday; this initial
reading should be for familiarity, not mastery. Failure to complete the reading will
prevent meaningful participation during class activities, and will make it difficult to
keep up with course assignments and expectations. If you are struggling to manage the
workload, please contact me in a timely fashion for guidance. (Also, without input

from students I won’t have any way to know what adjustments to make!)

The instructor reserves the vight to modify this document. The most up-to-date version of the document will

be available on Canvas, and changes will announced in class and/or communicated via email.
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