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Partnering With Studentsto Continuously | mprove the Systems
Engineering & Engineering Management Program

Continuous improvement philosophy is a fundameptiaiciple for creating a sustainable system
and education is no exception. Engineering depantsritegave been implementing continuous
improvement processes as part of ABET accreditaggnirements for many years. One of the
main challenges, especially for small programs isléntify resources to carry on these
continuous improvement initiatives along with thegoing teaching and research activities. In

this paper we present an innovative approach ichviystems engineering students are involved

in the improvement of the Systems Engineering &igegring Management (SEEM) Program at
the University of North Carolina at Charlotte (UNEChe initiative has been carried under the

junior level Systems Design and Deployment courseres project teams of systems engineering
students were given the task of analyzing the msE®of the program as a consultant would do.

During the semester a streamlined version of theeghased six-sigma methodologies known as
DMAIC (Define, Measure, Analyze, Improve, and Colitand DMADV (Define, Measure,
Analyze, Design, and Verify) were taught and keljveeables of each phase were completed.
The storyboards were presented to the key staketsowithin the SEEM program for approval
to implement.

The output of two projects resulted in redesignethsites, one for the undergraduate Systems
Engineering program and the other for the EngimgeMasters program. A third project team
created process flow maps along with the methodgascedures to facilitate a supply chain
game for the department’s students. The fourtheptajeveloped flow charts for seven of the
department’s key processes and improved two okthgsliminating non value added steps.
As a result of this approach the students wereigaest® about improving a program they care
about while learning valuable Systems Engineeregjgh and deployment skills. At the same
time faculty and staff within the department weratgful to have four projects completed to
improve the program. Our experience shows that sithents and teachers can benefit from
partnering together in their semester projectsetigh and deploy systems that improve their
department. This approach to utilizing studentsmorove systems within the department could
be replicated to other classrooms and universitiesder to achieve similar results.

| ntroduction

Continuous improvement is an important part of eagring education in US universities. This
process has been formally driven by the AccrediteBoard for Engineering and Technology
(ABET). ABET continuous improvement processes aimmarily related to educational
objectives and student learning outcomes, whidmately helps improve related courses over
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time. In this paper, we look at continuous improeatfrom a related but slightly different
perspective: specifically program office processes.

UNCC'’s Systems Engineering and Engineering Manage($EEM) Program is a relatively
small but fast growing program (Figure 1). The pamg offers two degrees: BS in Systems
Engineering which was introduced in 2008 and M&mgineering Management which was
introduced in 2000. The program’s enroliment is $iflents as of fall of 2012 with 85 of them
being undergraduate students. There are fourifa#-tenured faculty and four part-time faculty
along with one faculty jointly appointed with théeEtrical and Computer Engineering
Department. The BS in Systems Engineering was AB&credited in 2012. Both the
undergraduate and graduate programs are also @edrbgt SACS (Southern Association of
Colleges and Schools). In addition, the online paogis certified by the USDLA (United States
Distance Learning Association). The program has lggewing by about 15-20 students per year
mainly due to growth in the undergraduate progranmmes2008 and due to the introduction of the
online MS in Engineering Management in 2009. Topsuwpthis growth the program is recruiting
two tenure-tracks and several part-time facultthattime of this writing. SEEM has a director
who chairs both undergraduate and graduate degogeams. There is one administrative
support associate, who provides student and fiahservices for the program.
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Figure 1: UNCC, SEEM Program Growth
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Recently, the SEEM program had a change of botklitieetor and the administrative support
positions coincidently around the same time. Duthwegtransition of the new director and the
new administrative support associate, it was olesktivat quite a few processes were only
known to the departing staff. The lack of documeoteof processes made the transition more
difficult than it should have been. Having new egethe administrative positions also brought
up the question of whether improvements to theteggrocesses could be made and then
documented.

With the new direction to the program a studenteymas conducted to understand what the
students liked the most and least about the progradnwhat areas they wanted to see
improvements. The survey revealed multiple impdrtaimgs, two of which are related to the
study presented here: 1) that more activities cbaldone to increase the “family” feel in the
program and to promote a “belonging” feeling, 2)renbands on projects are needed for students
to appreciate the systems engineering concepts.

The SEEM Program offers a course SEGR 3101 Systesigh and Deployment which was
handed over to a part-time instructor who workstinte in the industry as a Lean Six-Sigma
Master Black Belt. As the new instructor came oafldpthere were questions about the content
of this course and type of system design and depdoy projects that the students could work
on. Based on the above stated motivations, thag@nogdirector and the instructor had decided to
pilot a novel approach to program continuous imprognt: letting the systems engineering
students design and continuously improve the SEEMgsses. Given that the program is
relatively small, this would be a win-win by avaidi additional service work on the limited
number of faculty. The students worked on four @etg during the fall 2012 semester and this
paper aims to present the process, results ammhke$sarned from these projects.

The rest of the paper is organized as followsr atterief literature review, we cover basics of
the six-sigma methodology that has been used asiherlying framework for the continuous
improvement projects. The paper then proceedstivgldescription of the student projects and
their findings. The last section is a summary ofanaonclusions.

Literature Review

As indicated in the literature, instructors areenfthallenged to provide realistic hands-on
engineering design experiences during their colifs&nce real projects may not be easily
available, instructors often place emphasis on egergbased simulatof3. In order to mimic

real life engineering projects, and to fulfill ABE€quirements for multidisciplinary teams,
course related projects are often targeted foabolative teams. It is shown in several studies
that collaboration can improve student learninglevalso producing significantly better projects
) Lean six-sigma has been taught in systems antinal engineering curriculum and has
been applied in student projetS. It is also recognized that lean six-sigma cap fraprove
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the quality of the engineering educatidi & Based on the literature, leveraging students for
academic program improvement is not a common pe&dbut it has been done before utilizing
graduate students in conjunction with their thesisk®. Here, we describe a six-sigma based
teaching approach to provide hands-on system desidreployment experience to
undergraduate systems engineering students.

Six-Sigma M ethodol ogy

Six-sigma was originally developed by Motorola dsuginess management strategy that reduces
defects from processes, increases profit and enmscemeployeet’. It is a data driven approach

to process improvement based primarily on stasisibe term sigma is a statistical term
measuring how far a process is from perfectionr&laee six standard deviations between the
process mean and the nearest customer specifidetivonThe lower the deviation the better the
sigma level which also means the fewer number ftefade found in the process.

The key that makes six-sigma more sustainabledtizar traditional quality programs is its
focus on training everyone in the organizationlmmethodologies with a goal of achieving a
verifiable return. This approach requires qualitypecome everyone’s job instead of just the
quality department. Six-sigma programs also plawplasis on the following: passion,
management, leadership, and support of the prtgaats. The methodology starts with the
needs of the customer and ends with reliable psasethat achieve sustainable results. If these
benefits can be utilized by organizations in induitan why not try them in an academic
setting? It was with this thought that the SEEMgpamn decided to run a pilot with the junior
students in SEGR 3101 System Design and Deployment.

The first decision to be made was determining wiygle of lean six-sigma methodologies
would be taught. There are two main methodolodiasdre widely taught and used within
industry today. The first enables a project managénprove existing processes using a five
phased approach called DMAIC (Define, Measure, ya&lImprove, and Control). The second
enables a project manager to design new processesaifive phased approach called DMADV
(Define, Measure, Analyze, Design, and Verify). 3&éwvo methodologies were taught to
twenty-two junior students during the first 10 week the course SEGR 3101 Systems Design
and Deployment. After each phase of the six-sigrathodologies were taught, the students
were then given an assignment to complete thesgbaliverables in an MS Power Point
template file.

The objectives of the DMAIC methodology are to regldefects, cost, and variation within an
existing process. The DMADV methodology is usedésign or redesign a new process,
product, or service to meet the customer’s ne&agure 2 below illustrates the cyclic nature of
the five phases used in the DMAIC and DMADV methodces along with the main objective
of each phase.
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Figure 2: Six-Sigma DMAIC (and DMADV) Cycles

It is important to teach the differences betweenA®and DMADV methodologies because it
is useful when it comes time to pick the right noetblogy for a student project (Table 1).

DMAIC DMADV

Detecting problems Preventing problems

Improving existing processes Designing new process

Transactional processes Developing and markettr@naformational

product or process

Incremental improvement is needed Breakthrough awvgment is needed

)

Needs to be finished in 6 to 9 month Could takéouf?2 months

D

Rooted in manufacturing Rooted in systems enginger

Detective point of view (investigating

)

Anthropolsts point of view (proactive)

Table 1: Methodology Selection DMAIC vs. DMADY

Our students quickly learned that three projectald/ase the DMADV methodology since they
were designing new websites or processes. ThelfacDMADV is rooted in systems
engineering worked out well for these projects biseahe students were able to utilize the tools
that come with this methodology to design and degheir project solutions. The fourth project
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used the DMAIC methodology because it requiredstdtmht could help the students get to the
root causes of the SEEM program office processiegyls® inefficient. Teaching students the
differences between DMADYV and DMAIC allowed themsglect the right methodology for
their project. At first glance one would think thest three phases of both methodologies is
identical. There are however, a few slight differes between the first three phases known as
Define, Measure, and Analyze as outlined in théetablow (Table 2).

Phase DMAIC DMADV

Define | Project charter includes a goal statemepProject charter includes an opportunity
that identifies an improvement target to | statement to capitalize on a potential
reduce a problem in the existing processopportunity

Measure| Focus is to baseline the existing processBenchmark against organizations that do
collect data to aid in detection of root | well with similar
causes of problem services/products/processes

Analyze | Focus is to look for root causes Focusiiseeking to understand the
environment and critical factors that will
impact your design. Teams start to put
metrics (Y’s) behind their new process

Table 2: Define, Measure, Analyze Differences
Teaching Six-Sigma
Define

The first phase that was taught is Define, whiaktksdo establish the cause and boundaries of
the problem under study as well as the goals ointipeovement activity. The first major
deliverable for a streamlined semester projectasaater, which is the contract with the Systems
Engineering department as to what the project iwamto accomplish. The second deliverable
was a project plan and was placed in a Gantt ¢tiart (using Microsoft Project 2010 software).
The last deliverable of the Define phase whicloiddcument lessons learned should also be
completed at the end of the other four phasesamMAIC or DMADV methodology. This

forces students to stop and learn from the phasgjtist completed in order to improve their
project management skills for the next phase. Tagsaleliverables for the Define phase, which
are summarized in Table 3, were due during the thieek of the class.

Deliverable Description

Project Charter Problem/Goal/Scope statements
Team member and resource names
Communication plan
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Business case/financial benefits
Assumptions/Constraints

Project Plan-Gantt Chart Name of project delivezaldlong with their due
dates

Team member responsible for each task or
deliverable

Key milestones to close each phase of the project
As is process flow map Existing process flow siepgisio/PowerPoint
Lessons Learned What worked well?

What could have been done differently or improved?
Table 3: Summary of Define deliverables

Students completed the Define phase by preserteigdeliverables in front of the class in the
form of a project storyboard (using MS PowerPoiiit)is gave the instructor who served as the
Project Champion a chance to formally approve tiesp closure and offer feedback for
improvement.

Measure

The second phase in the DMAIC or DMADV methodolagyneasure, which seeks to establish
baseline performance for the current process anelale measures that will enable improvement
of the process. Key deliverables that were dueuded a Critical To Quality (CTQ) matrix,
which captured the voice of the customers and latatsthem into needs which could be
measured. Students then prioritized their custoraeds into three categories using a Kano
Model. The three levels based on customer prianigy 1) must haves 2) more is better 3) and
delighters. Students were instructed to meet thestrhave” needs of their customers first
followed by priority two and three needs if devetognt time was still available near the end of
the semester. The next deliverable that was assiyas to walk the current process and
document these steps in the form of a flow mapd&its then completed the phase by
documenting lessons learned and presenting tleeylstard in front of the class. The class
deliverables for the Measure phase, which are sumethin Table 4 was due during the fifth
week of the class.

Deliverable Description

CTQ Matrix Define the customers

Capture the voice of the customers

Translate the voice(s) to the customer need(s)

Kano Model Rank the customers’ needs based on level of pyigrit
Must haves
More is better and delighters

As is process flow map Existing process flow siepgisio/PowerPoint
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Lessons Learned What worked well?

What could have been done differently or improved?
Table 4: Summary of Measure deliverables

Analyze

The third phase in the DMAIC methodology is Analyaéich seeks to eliminate the gap
between current process performance and the exppieess performance or goal of the
project. There are two methods used in analyzegsand data analysis. Process analysis helps
the team focus on problems that cause waste didiegicy using the detailed as is process map
and a tool called Failure Mode and Effects AnalyBi§IEA). The FMEA forces the students to
brainstorm potential failures that could prevesbhution from solving the problem and

improving the process. The second method taugtisrphase is data analysis, which uses
statistical software to produce charts and grapatshelp the team prove or disprove that the
narrowed root causes of the problem have an ingratite main primary metric. Students were
taught how to plot histograms, Pareto charts, amdiral charts using a software package called
Minitab. This enabled students to narrow down tia causes of the problem that had the
greatest impact on their primary metric. Studeinéntcompleted the phase by documenting
lessons learned and presenting their storybodirdim of the class. The class deliverables for the
Analyze phase, which are summarized in Table 5duasduring the seventh week of the class.

Deliverable Description
FMEA Failure Mode and Effects Analysis
Charts/Graphs Showing the main root causes of the problem
Using Minitab software
Lessons Learned What worked well?
What could have been done differently or improved?

Table 5: Summary of Analyze deliverables

Improve/Design

The fourth phase in a DMAIC project is Improve, alhseeks to select, develop, test, and
implement solutions using the list of vital few t@auses developed in the analyze phase.
Similarly, the fourth phase in a DMADV project ig8ign, which seeks to develop a high level
and detailed design and then test its componente yeparing for the pilot and full scale
deployment. Both methodologies used similar detilsbgs to brainstorm the potential design
elements that will meet the customers’ needs. $itisdben developed mockups of their design
followed by prototypes to be tested and approvethby customers. Finally, they documented
the future state process and any methods and praseds to how the users will follow the new
process. The phase was completed after documdatisgns learned and with a presentation in
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front of the class. The class deliverables forlthprove/Design phase, which are summarized in
Table 6 was due during the eleventh week of thescla

Deliverable Description
Detailed Design Elements Types of solutions to be created by the team

Design features
Customer Acceptance Checklist | Importance rating

Whether customer accepts deliverables

Mockups How new design should look

Future state process flow map Flow of improvedftesd process

Methods and Procedures documenittow users will follow improved/new process
Lessons Learned What worked well?

What could have been done differently or improved?
Table 6: Summary of Improve/ Design deliverables

Control/Verify

The fifth and final phase in the DMAIC methodolagyControl, which seeks to hold the gains
realized by the implementation of the improvemeamition before closing out the project. The
project team should think about the type of costtolput in place to make sure everyone is
using the solutions for years to come. The finagghin the DMADV methodology is Verify and
seeks to pilot and test the prototype, implemeaffithal design, and close out the project. Both
phases use similar deliverables to come up witlaa o implement the final solutions. Students
are taught to build controls into their designghsd they can sustain the gains of the new process
long after the team has closed the project. Thag wequired to document who the process
owners were and how these stakeholders could nraihta gains of the new processes. To close
the final phase the students had to present tteeylsards for thirty minutes, detailing how they
used the six-sigma methodologies to complete firejects. The audiences during the final
presentations were their fellow classmates asagalhe program director and instructor. All
SEEM faculty and staff was invited to see how tekverables of these projects would improve
the department. The class deliverables for the IGBwerify phase, which are summarized in
Table 7 was due during the thirteenth week of thesc

Deliverable Description

Implementation Plan How and when deliverables were put in place
Who is responsible for implementing each
deliverable

Control Plan How gains will be maintained for each solution

0T°.56°cZ abed



Who is responsible for measuring use and success of
each solution

Lessons Learned What worked well?

What could have been done differently or improved?
Table 7: Summary of Control/ Verify deliverables

Class Projects

There were twenty-two students in this SEGR 3108te3gs Design and Deployment course that
had to complete their final project which was wd8% of the overall semester grade. Students
worked in teams of five or six to design, devel@st, and implement a system that would
improve the SEEM program. Students had to compietie deliverables for each class project
using the DMADV or DMAIC methodology they had baanght in class.
The following four projects were completed duriregl2012

1. Re-design the B.S. in Systems Engineering Website

2. Re-design the M.S. in Engineering Management Websit

3. Design, Document, and Deploy the Time Wise Suppigi€ Game

4. Design, Document, and Deploy Processes for the SBEgram

At the end of each of the first four phases, the firoject teams presented for ten minutes or
less to the class the corresponding deliverabléisadfphase. The groups were given deliverable
templates (MS Power Point Files) already creategutde them through the standard DMAIC or
DMADV methodology. Having this presentation struetin place allowed the students to build
the storyboard during each phase of the projedevgatting timely feedback from the instructor
and their peers at key approval points. A brietdpsion of the four student projects is given
below.

Project 1: Re-design the B.S. in Systems Engingafiebsite

This team of six students reviewed the existingangrhduate website and worked to re-design it
to meet customers’ needs. This involved sendingositomer surveys, interviewing customers,
and meeting with key stakeholders. The Systemsrieeging program faculty and staff were the
stakeholders for this project. Students followethdard university templates for website
mockup development and worked with a programméngdize the requirements before
launching the new website. This team also had dl@ianal requirement of working with the
Engineering Management Project website team to reakeall their design elements were
implemented under the umbrella of the final prograefsite.

Through surveys sent to SEEM undergraduates tam feund that students were not happy
with certain sections of the current website. Ftbmsurveys it was apparent that students
needed an easier way to navigate and the solu@sntevdesign an effective site map. Another
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section that needed to be added was to have marepgs of engineering careers to aid students
with future job prospects. The other key takeaways the survey were to clearly define the
mission statement, improve website functionalityd add a calendar of events section to the
website. This team worked on a step by step motkuihe programmers to follow when
implementing the website requirements. Two of tleekaps are shown in Figures 3 and 4

below.

Home
About SEEM
Prospective Students
Undergraduate Program
Master of Science Program
PhD Programs
Faculty Research Areas
Faculty Directory
Staff Directory
What Our Students Say
What Our Graduates Say
Latest Seminars

Sitemap

» About SEEM
Board of Advisors
Program News
Events Calender
Maps and Directions
Charlotte Area Information
» Prospective Students
Undergraduate Program
Master of Science Program
PhD Programs
Transfer Students
International Students
Financial Information
FAQ on Systems Engineering
What our Students Say
What our Graduates Say
Employers of our students
» Undergraduate Program
Program Mission & Vision
Admission Requirements|
Academic Plan of Study
Technical Elective Courses
Course Descriptions
Advising
FAQ on Systems Engineering
Early Entry to Master’s Program
Student Organizations
Senior Design
Search for internships
Financial Information
Employers of our students
Job Titles

v

v

VVVVY

Master of Science Program
Admission Requirements
Online MSEM Program
Degree Requirements
Course Descriptions
Course Delivery Schedule
Early Entry to Master’s Program

FAQ on Engineering Management
What Our Students Say
Employers of our Students

PhD Program

Faculty Research Areas
Center for Lean Logistics
Summer Research Experience

Faculty Directory

Staff Directory

What our Students Say

What our Graduates Say
Latest Seminars

Figure 3: Mockup of Future “Site Map” Tab
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Withinthe Undergraduate program dropdown, we wouldliketo include an
events calenderthatincludesimportantevents and undergraduate opportunites.

Undergraduate Program

:! Today  [JlEM) B November 2012 ~ ©Print Week Month Agenda
Mon Tue Wec ™ Fni 3 Sun

This link will direct the
userto the event
calender for the current
term.

/

SEEM Calendar =

Events shown 1 tme 2o Easter Trme £ Goge

Figure 4: Mockup of Calendar of Events Tab

This project was win/win for the SEEM program, emtrundergraduate students, and future
prospective students as well. The SEEM facultystaff benefited from having a website re-
designed based on their customers’ needs. Thentwiedents will benefit from an easier to
navigate website that meets their everyday needally; prospective students and their parents
benefit from having a website that answers thegstjons about the SEEM program before they
make a major decision to enroll.

Project 2: Re-design the M.S. in Engineering Managy@ Website

This team of five students reviewed the existirgdgiate website and worked to re-design it to
meet customers’ needs. This involved sending ostibooer surveys as well as interviewing
customers and stakeholders. Again, the SEEM faamitystaff were the key stakeholders for
this project while the Engineering Management sttglevere the customers. As in project 1,
students followed standard university templatesvfelbsite mockup development and worked
with a programmer to finalize the requirements befaunching the new website. This team also
had the additional requirement of working with #r@ject 1 team to make sure all their design
elements were implemented under the umbrella ofitlaé program website.

This project team sent out electronic surveysltofdhe MS Engineering Management students
that currently reside in the program. They also wigt the graduate students in a face-to-face
session to ask follow up questions to find out vthay would like in a re-designed website.
Some of the key takeaways from the customers anersin the Kano model in Figure 5. These
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would include more information on the early entrythe masters program, a calendar, and
testimonials from current students.

Prioritization of CTQ's

Normal

Dslighters

Videos, Brighter color,
Pictures

Not Needed For This Project

Figure 5: Prioritization of Customers Needs Usiran®& Model for Project 2
Students took these customer needs and develapedkaup that programmers could use to re-
design the graduate website. A sample mockup wisth@low (Figure 6).

Home _ Our Faculty  Current Students FAQ's

Curriculum Overview

« Curriculum
Overview UNC Charlotte’s Master of Science in Engineering

~ Admi.ssion Management (MSEM) degree is a technical alternative
Requirements to the MBA. The program is multidisciplinary,

combining elements of advanced study in various

engineering disciplines with studies of business and

* Course
Descriptions

* g:qg:?;m o system operations and organizational behavior. The
« Financial Aid MSEM program prepares professionals for careers in
managing projects, programs, systems and
organizations.
What Our Students Say

John Doe describes how UNC Charlottes MSEM Program gave him the tools as well
as knowledge to develop and blend his business and technical skills.

B ——

Figure 6: Future Academics Tab
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Similar to the first project, the second projecsvadso win/win for all stake holders. Since many
of the current graduate students are busy balafoibsgand school, they will benefit from an
easier to navigate website that meets their timeagement needs. Finally, prospective graduate
students will benefit from having a website that\waers their questions about the MS
Engineering Management degree program before tladye ra major decision to enroll.

Project 3: Design, Document, and Deploy the Timea\8upply Chain Game

This team of six students examined an existing lsugpain game that had resided in two large
blue suitcases in the program office but had nehhesed for several years. This game was
developed by Time Wise Management Systems to améygzcomplexities in supply chain
networks, and to illustrate how lean supply chathhiques can help improve the overall supply
performancé'®. The team was required to design large flowchartiemonstrate how three
different strategies could be used to build alalmeks. This team was also required to document
methods and procedures so that future studentd éolldw these different strategies in the form
of playing three rounds of the game. These delblesawould be placed in the Systems
Engineering Design Lab to enable future studenkntw how to play the Time Wise Supply
Chain game. The first round was called, “make mjlwhich is a traditional production
strategy used by businesses to match productidnasiisumer demand forecasts. The make to
plan method forecasts demand to determine how rstwdk should be produced. If demand for
the alarm clock product can be accurately foredatsten this make to plan strategy could be an
efficient choice. The process flow that the studetgsigned is shown in Figure 7 along with a
picture of SEGR 3101 students playing round orféigure 8.
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Suppliers 3&4

Suppliers 1&2

Southern Truck

O ®

Factory Area 1 Parts W/H Time Wise inc.

, ' Factory Area 2 FGI W/H Accounting

@ Northern Truck

Customer 3

976 s1a1ddng

®

Customer 1

Customer 4 Customer 2

Figure 7: Make to Plan Process Flow for Round 1
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Figure 8: Implementing Make to Plan Process forrrioil

Next students within this group designed the secondd based on a strategy called, “replenish
to order”. This business production strategy tyiycallows consumers to purchase products that
are customized to their specifications. By manufacg the alarm clock product after the
customer places the order an additional wait tioreHe consumer to receive the product was
created. The advantage of this strategy is thakatvs for more flexible customization of the
alarm clocks compared to purchasing the produat fretailers’ shelves.

Finally students designed the third round based sinategy called, “build to demand”. This is a
production strategy used to meet the seasonalroesteequirements. In order to achieve this, the
supply base must be able to handle the demandsdotacthem. Students put together a plan and
procedures to determine the appropriate produetiwhinventory schedule that would be
required from each supplier based on their cupenduction capacity and manufacturing cycle
time.

This project was beneficial to both students amdSEEM faculty for several reasons. It taught
the entire class of students how to follow flow map three different supply chain strategies in
order to produce real life alarm clocks. It alsoved as a great teaching tool for the project team
to learn how to design those three different supphlin systems that could actually be deployed.
The faculty benefited by having methods and procesito play the game with future students.
Last but not least, future visiting prospectivedgtots and their parents will benefit from
demonstrations of the game to teach them Systemisi€aring principles since the program
director has set up a permanent room for the garbe show cased.
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Project 4. Design, Document, and Deploy Processethé SEEM Program

This team of five students met with their stakeboddvho included the SEEM faculty and staff
in order to determine which of the programs’ preessneeded to be documented and

improved. The requirements for this project werd@oument and improve the flow charts,
procedures, and to create new electronic formsdwen key processes that the program office
performs everyday to aid students coming into tlogymam. These deliverables were to be stored
in a central location in the program office so tB&EM faculty and staff could access them
when needed. The final output was a twenty-foulepggral bound manual outlining methods
and procedures for seven different processeshbatdpartment uses regularly. These processes
are listed in the table of contents in Figure 9thivithe manual the following questions were
answered; who, what, when, and where for eacheoptbcesses as shown in the example in
Table 8. Where appropriate a flow chart of the pssovas developed and placed into the
manual as well.

Procedures for Student Services

Table of Contents

g 1

reate and Enter Courses for SEEM 4
hange of Major 5
vent Notifications 7

ceptions 9
raduation Audit 11
tudent Appeal 16
ransfer Course Approval by SEEM Department 20

ransfer into SEEM 22|

i

PP 24

Figure 9: Table of Contents for Spiral Bound Preddsinual

What Who When Where
Appropriate Registrar’s Office keeps records of

Justification is College Dean, all programs granted special

made for an Athletic, Vice Pre-Registration permission

exception Chancellor
Claim approved Registrar’s Office responsible for
Registrar's Office | Pre-Registration implementing

Holds removed SEEM Advisor Pre-Registratipn SEEMdef

Registration Student Registration Click Self Sesvio register

Table 8: Example Process, “Exceptions due to Progi@ausing Schedule Restrictions”
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This project has several advantages for both theests and the SEEM program. For the
program the advantages were to have seven of tseaften used processes clearly documented
in a bound and laminated notebook. This will allegw and existing employees to quickly

figure out how to implement major administrativegesses. It also taught students how to
document processes and even make them more effiEigiure students will benefit from the

new electronic forms as well as the documented odstland procedures which will be placed on
the SEEM website. The students also enjoyed impagtiie bottom line of the program which
made them feel part of the SEEM family.

Summary and Conclusions

The improvements to the program websites, bettenmentation of the Time Wise simulation
game facilitation, and improvements in the admiaiste processes helped the SEEM program’s
continuous improvement mission. At the same tineestiudents have learned how to design and
deploy real systems that impact an organizatioe. Krtowledge and skills gained in project
management, leadership, and six-sigma will hopgh#inefit the students in their future
academic and professional careers in years to coheestudents now have a methodology to
design new processes in DMADV. They also have datetlogy to improve existing processes
in DMAIC. More importantly, they know when and heavuse all of the tools and templates that
comes with these two methodologies.

The lean six sigma framework that has been usednitnuously improve processes
manufacturing or service based industries, hashefmed the SEEM Program and its students. It
was observed that students gained more confidehea tiney interviewed for internships with
prospective employers. Due to the small size ofSBEM program, the faculty has benefited
from the additional resources in the form of studevho are willing to design and deploy
solutions to improve the program. Last but nottiéfas program has benefited from embracing
this new teaching/learning style to help fulfiletkision of bringing the SEEM faculty, staff, and
students together as one family to grow the progtarthe future, the SEEM program will look
for more ways to partner with students to contityuahprove the program as a result of the
successful pilot that was conducted in the Fal@f2 in SEGR 3101 System Design and
Deployment. Based on the pilot teaching experiemée pur recommendation for other
universities to use the lean six-sigma methodotogyartner with their students for continuous
improvement of their programs through semesterepts] This approach should especially be
beneficial to small programs with fewer facultyimprograms where there is a shortage of real
hands-on projects.
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