A risk based prioritization scheme to select mission critical processes can be developed.
Keywords: What words would someone think of after reading your project?
Knowledge preservation, risk based prioritization

Methodology Approach: Describe the methodology to be used to analyze this problem. A
minimum of two IE and three EM principles or tools must be used and specified in this section.

This problem will be approached using a variety of tools: A strategic analysis will be performed
to ensure the problem and solutions are of statistical significance to the company. Process
mapping will be used to document the “before” and “after” procedures, and lean principles will
be applied to the “after” procedures to make them efficient and reduce waste. An economic
analysis will be performed to document whether standardized procedures have a financial
benefit to the company. Finally, a risk-based prioritization scheme will be developed to
determine the priority of converting expert based procedures to standardized procedures.
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Introduction

The purpose of the Capstone Project is to provide a culminating experience in the student’s master’s
program that requires the integration and application of knowledge attained in the coursework. A
typical Capstone Project analyzes a problem in industry or related application area.

The Capstone Project is modeled after the thesis but is reduced in scope and is focused on
demonstrated mastery of the principles learned in the MSIE/EM curriculum via solving a workplace
problem. In addition, the emphasis on research is less than for a thesis; however, research is still
required. The report and journal article documenting the project undertaken during this course is
intended to be a formal work suitable for publication.

The selected project area must require the integration of a reasonable scope of IE/EM knowledge,
including emphasis on the application of multiple methodologies. The project must be performed by
the student alone with the support of the course instructor, the major professor, and other members of
the student’s master’s committee.

The Capstone project must be original work by the student. For example, the description of a previous
or current project in industry or another application area in which the student was involved as part of
the effort is not acceptable.

It is imperative that the capstone project write-up and presentation be completed professionally. The

guidelines presented here should be used in preparing the report. Deviation from these guidelines
requires prior approval from the EM Program Director.

Grading of the report will take into consideration the degree to which the report addresses the research
guestions identified in the content section and the degree to which the report format is followed.

Capstone Project Selection Guidelines

Introduction

The subject of the Capstone Project must derive a solution of a “problem” or capture an “opportunity”
at your workplace. A set of work deliverables with words about their strategic importance is not
acceptable. A successful company project does not necessarily mean a successful Capstone Project.
Because the University of Tennessee awards the MSIE/EM degree, a company project, if it is to be used
for the Capstone Project, must satisfy the degree requirements - not the company’s requirements.

A very common, and serious mistake made in the Capstone Course, relates to the word “project”. The
Capstone course is the Capstone Project, not a widget that may be developed or a workplace
improvement, or some work problem that students are solving. In order to ensure there is no confusion
on the meaning of the term “project,” please be aware that there may be two projects involved; a
project that satisfies the requirements of ENMG 501 and a project that satisfies your company. To
remove confusion, they are defined below:



1. Capstone Project: This is the project for which you deliver a description, report, presentation,
and draft journal article to satisfy the requirements of ENMG 501.

a. The description defines the problem statement, research question(s), hypotheses, and
methodological approach. This defines the Capstone Project and must be approved by
the committee prior to proceeding with the analysis.

b. The results are delivered as a written and oral report. The written and oral report must
follow the format and content guidance, Capstone Report Guidelines. It must contain
sufficient information, data or other convincing evidence (such as alternatives analysis,
risk analysis, economic justifications, process improvement, etc.) to demonstrate to the
academic committee that mastery of the principles and practices taught via the
MSIE/EM curriculum has been attained. The Capstone Project must be completed, with
an oral report presented and written report submitted, prior to the completion of
ENMG 501.

c. The draft journal article must follow the format and content found in the Capstone
Report Guidelines. The student may choose not to actually submit the journal article for
publication; however, they must consent to their advisor submitting the journal article
for publication on their behalf.

2. Company Project: This is a project that may be conducted by your organization and a portion is
defined as the Capstone Project. Or, the Capstone Project might be something that has not yet
been officially sanctioned as a company project, but has the potential to lead to a company
project if it is successful; i.e., Company Project would succeed at meeting its stated objectives of
remedying the problem described. In either case, it is expected that the Company Project will
make substantial use of the Capstone Project by accepting the analysis, results, and
recommendations and using the performance measures identified in the Capstone Project.
Ideally, the Company Project and the Capstone Project might be one and the same, but that is
not a requirement.

Capstone Project Selection Criteria

An acceptable Capstone Project possesses the following attributes:

1. The scope and focus of the problem or application area are properly defined and consistent with
three credit hours of semester work.

2. The project integrates IE and EM knowledge with emphasis on multiple methodologies, and
addresses an area of interest in industrial engineering/engineering management. The candidate
must demonstrate they understand and can apply key management principles of the MSIE/EM
concentration program to a significant industry project.

3. The project relates to the management of a technical project more than simply being a technical
project or research effort. Because this program leads to a MS in Industrial Engineering with a
concentration in Engineering Management, the project should address engineering
management related topics; for example, strategic management, project management, financial
management, economic analysis, productivity and quality, managing change, etc. as well as
appropriate operational topics such as production and inventory systems, reliability of lean
systems, optimization methods, etc. The completion of a purely technical content project
should not be used for the Capstone Project. It is expected that Industrial Engineering and
Engineering Management principles to solve the problem will be demonstrated. Think of a
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technical content project as providing the opportunity for addressing engineering management
issues.

The goals of the project are clearly defined and achievable.

The project is of such vital company interest or significance that it might be presented to an
upper management review board. In other words, the project must have strategic implications
and involve a significant number of management systems. The project aims at convincing the
review board that it addresses a necessary change or valuable opportunity for the company. The
project itself must be approached so that its conclusions and recommendations represent the
best alternatives, and are defensible, practical, justified, and can be implemented.

A relevant literature search, related to the project area and methodologies used must be
included, and the results of the search are accounted for in the project work.

The project must entail multiple analysis techniques; e.g., alternatives analysis, risk analysis,
economic analysis, strategic analysis, process improvement, etc. At least two IE and three EM
principles and tools must be demonstrated.

The project should be self-contained and accomplished near the end of the degree program.
Using part of a larger project is acceptable, provided that that part used for the Capstone
Project is defined such that specific conclusions and recommendations can be made and
measured independent of the larger project. A critical post-mortem, or even a rework on a
completed project may be acceptable, provided the author was involved in the original project
and understands and can defend the reasoning for the original decisions. An unacceptable
project is one that is ongoing with no alternative courses of action under consideration, one that
has already been completed and is now simply being reported on, one that is simply a “go do”
with no potential for applying industrial engineering and engineering management principles
and tools, or one that cannot be completed before the project report is due, such that only a
“status report” is offered and specific conclusions and recommendations cannot be made and
defended.

The project should provide a challenging educational experience. It should emphasize creativity,
independence, a methodical approach, and a professional delivery. The project should
demonstrate a level of accomplishment that could not be achieved without graduate study in
the MSIE/EM program. The project should:

Be useful and of interest to the student,

Be a realistic and relevant contribution to the student’s organization,
Be suitable for publication in a peer reviewed journal, and

Make substantive and identifiable use of MSIE/EM course material.
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The projects’ conclusions and recommendations must be based on facts and measurable results,
not conjecture or unsupported opinion. Ideas or solutions based solely on opinion have their
place in Company Projects, but not in the Capstone Project. The only way to critique a proposed
solution that is based on opinion or conventional rationalization is by offering opposing opinions
and rationalizations. This does not require a MSIE/EM degree to achieve.



11. A professional project report using the outline provided in this document, a presentation to the
academic committee, and a draft journal articles are required.

Alternative - Academic Project

An academic type project may be used as an alternative to an industry or other application based
problem. An academic project usually addresses a methodology question (which may be in the context
of a hypothetical situation) or a set of technical topics, and requires a more in-depth literature search
and emphasis on the technical consideration being addressed.

The contents of the final report for an academic project will be basically the same as discussed above
with modifications to the body of the report as necessary. However, the major professor may approve
in place of the report the preparation of a technical article ready for submission to a refereed journal for
publication. The contents and format of the article will be determined by the requirements of the
selected journal and accepted professional practice. The oral presentation by the student to the
committee and the completion of the oral part of the final examination by the committee are the same
as for the problem type project.

Capstone Description

Prior to starting the project, a project description defining the study and the scope of the project must
be submitted to the course instructor and approved by the academic committee. The Capstone
Description shall cover the relevance of the Capstone Project to engineering management and how it
furthers the engineering management body of knowledge. Some preliminary research may be required
in preparing the proposal. The Capstone Description ensures the student has selected a problem with
academic value as well as workplace value.

Capstone Report Content Guidance

The preparation (writing) of a professional final report is an important part of the student’s Capstone
project effort. The Capstone Report is the primary academic product and also serves as the basis of the
required oral presentation by the student to their master’s committee. The Capstone Report
documents the research performed in a consistent and logical manner. It logically discusses the
problem or application area, the research questions to be answered, related information and data, the
analysis process and results (methodology), and the conclusions and recommendations. The
conclusions drawn from the resulting data must be relevant to the research questions.

The Capstone Report must follow the requirements outlined below unless prior approval is obtained
from the Director of the Engineering Management Program. The final Capstone Report must be
submitted electronically in either Microsoft Word or Adobe PDF format. The contents of the project
report are as follows:



