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Introduction

Wisconsin companies are increasingly competing in a world market place. They are
competing for customers who want quality products and services that are designed to meet
their needs and sold at competitive prices. In this consumer driven, intemnational
market place, it is important that a company be able to respond quickly to consumer needs
and produce a high quality product. As a result, many of our , marketing, and
management systems are outdated. For example, it is no longer practical to have a two to
three year lead time in the development of a new product when a competitor can develop a
\ new model in less than a year.

These conditions are motivating Wisconsin companies to automate more production
m&m and develop computer controlled manufacturing systems. Computer Integrated
ufacturing (Clh(d?is asystemtlminwmmedmgam for the marketing, design,
production, and operations portions of the oanpav_l;y to develop a more efficient and
responsive producion system. The Wisconsin VTAE system has recognized the
importance of CIM. Several VTAE districts are dewlopinmum and facilities P 4
on CIM. CVTAE contacts with these districts through the Professional
Develotment Coordinator Project has revealed an interest in a meeting where the districts
could share their programs and discuss the differences. These districts would also like to
have additional input on CIM trends and other new manufacturing techniques. In addition,
some high schools are initiating programs in the CIM area. They are purchasing equipment
and developing curriculum materials. There is a need to articulate high school pro
with the secondary technical college programs. Moreover, there is also a need
opportunity to articulate the two year postsccondary programs with four year university
programs.

Purpose

The purpose of this project is to bring tngether the postsecondary VTAE technical colleges
and UW-Stout staff members who are working with CIM to discuss current program
content, identify areas that need further develorntnt, and determine how these programs
can be articulated. In addition, this project will involve a sample of high schools that are
working on the CIM related programs in order to identify areas of articulation between the

high school and postsecondary programs.

Objectives

This project addressed the following objectives:

1. Identify the latest trends in computér integrated manufacturing (CIM) technology.

2. Identify the common components of the CIM programs being offered in the Wisccnsin
VTAE System.

3. Specify articulation linkages between two year technical college CIM programs and
four year university programs.
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4, gelﬁnmne logical components for high school technology education programs related to

5. Identify articulation linkages between secondary and postsecondary CIM programs and
business and industry.

L ]

6. Describe areas in which further curriculum development is needed. -

Participants

Participants for the workshop came from three groups. The first group consisted of eight
VTAESs who had either a CIM program course center or cell. A contact person in these
eight schools was identified by Jean Burns, Trade and Industry Consultant, Wisconsin
State Board of Vocational, Technical and Adult Education (see correspondence from Jean
Bums in Attachment C). These eight schools were invited to attend and provide
infonmation about their CIM pro course center or cell. This group was asked to also
prepare a 15 minute video tape of their CIM set-up as part of their 25 minute presentation
allotment. Each of these schools were also provided $250 stipend to make the video tape.
A letter (see Attachment B for example of correspondence) was sent directly to the
identified person with copies sent to the assistant director of instructional service.

A second group of participants consisted of the remaining eight school districts. Each was
asked to send two persons to the workshop. A letter was sent to each assistant director
who was asked to forward it to the appropriate person(s).

The third group of participants consisted to high school teachers. Because the workshop
was also comane(f with articulation between VTAE districts and high school, a hi

school was invited for each VTAE district which had a CIM program. Names of high
school instructors were solicited from Dick Kitzmaun, Technology Education Consultant,
DPI.edOther high schools involved in the High Technology Training Project were also
invited.

Letters and follow-up phone calls were made to each VTAE District. The final list of
participants may be found in Attachment A.

The Workshop

A two day agenda was developed and followed (see Attachment A). Jean Burns was
consulted during the development of the aﬁn‘.‘da to ensure consistency with State Board
&oals. The overview by industry and the sharing of existing VTAE progmns with the

ture of CIM rounded out the first day. The topics for the second day highlighted issues
feit to be important for all participants.

Don Manor, Executive Consultant, John Deere Tech Services started off the conference by
presenting "CIM- An Industrial Application.” The presentation highlighted a brief history,
the need for the John Deere company to change, how the company changed, the kinds of
new operations brought in, how they were developed and manatged. and the status of the
companﬁ;t the present time. A slide series (see Attachment D for slide script) showed the
latest CIM equipment and emphasized the importance of planning. A question and answer
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period followed. A 4.69 mean score out of a possible 5 indicates that participants felt the

presentation was excellent.
Each o« the Technical Colleges present then showed their video tape and explained their
CIM program course center or cell. Some handouts (see Attachment E) and

indicated participants could make copies of the video. Many questions resulted from these -
presentations. Sg:cne most did not know the extent of what is happening at other colleges
this session was felt to be very useful. A pooled mean score of 4.2 shows that participants
felt these presentations were between above average to excellent.

‘ Don Manor was also asked to share any comments from an industrial perspective as to the
present technical college CIM programs.

Frank Zenobia, of Frank Zenobia and Associates, made a one hour and forty five minutes
sentation on CIM Concepts and the Future of CIM. See Attachment F for handouts.
ile the high school teachers found the presentation very technical, the technical college

participants found the presentation very stimulating. An evaluation score of 4.6 indicates

that participants in general felt the presentation was on the excellent side.

On the morning of day two of the workshop, participants were divided into five groups,
(see Attachment G for all group assignments and discussion questions) three technic
college groups and two high school groups. They were also mixed up between groups
since some technical colleges and high schools sent more than one person. The task of the
small group was to determine the CIM components needed, CIM competencies of future
workers and to identify Articulation Linkages (existing and needed). After a lively
discussion, each group reported their findings to the conference. The groups, participants,
and the comments they presented are listed below.

Small Group #1
Morning Workskeet Results

Group Participants: Marv Franson, Virgil Noordyk, Gene Koshak, Terry Tower,
Larry Haller, David Stinnett, Ken Mills

Group Leader: Marv Franson

1. CIM Components

Human Resources-Most Important

Quality-TAI

Team Building

Committed Employees

F.T. Students in All Programs Need

Individual Program Skills

CIM in and of Itself Needs Not to Have Hardware-Minor Importance

ERIC -6
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2. CIM Comretencies

Entr,y Competencies

Math/Communications
 Individual Program Competencies

Exit Competencies

« Program Specific Skills

» How Human Factors Integrate into the Organization
e Humi: Factors-Team Work

3. What Articulation Linkages are Needed
A. With Other Schools/Districts

* Colleges need to work together to select vendors, identify pitfalls, service,
software, hardware, training

Cooperative ventures; three systems-actual, cost, training

State CIM Steering Committee

State Board Leadership - Void with J.B. Departure

We need to help hi school teachers recruit students to their programs-stress
implications of math, science engineering, orientation to careers

B. Business and Industry

 Companies we work with lead credibility to our programs
Business and industry reps help recruitment
« Help improve image of colleges

ERIC - 7
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Small Group #2
Morning Worksheet Results

Group Participants: Merlin Gentz, Jon Stevenson, Jim Tuckez, Ed Falck, Chuck
Oestreich, Walt Peters, Mark Durkee

Group Leader: Merlin Gentz

1. CIM Components

Definition: Any factor related to breaking down baniers in communication in an
organization,

Team Building

Group Dynamics

Ego Bustin

Understanding the Communication Cycle

Organizational Structure

Breaking Down Interdivisional Barriers

Need for Understanding of the Total Business Operation

Definition: Factors Related to Improving What is Presently Being Done.
» Understanding of the Purpose of the Organization
« Evaluation of Where You Are

Planning

Goal Setting
Process Imgrovement

Specific Job Training

Set Up Reduction

J.LT.

Hardware/Software

2. CIM Competencies

Problem Solving

Critical Thinking

Practical View
Leadership/Followship Qualities
Communication Skills
Knowledge of Where to Start
Evolutionary Vision
Understanding the "Big" Picture

3. What Articulation Linkages arc Needed

A. With Other Schools/Districts
* Real Cooperation

B. Business and Industry

ERIC
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Small Group #3
Morning Worksheet Results

Group Participants: Ed Falck, Kevin Lipsky, Robert Housner, John Ross, Steven
Skowronski, Al Hiles, Bill Bulloch

Group Leader: Ed Falck

1. CIM Components
Computers |
« Professional Growth Technolog Outstripping Knowledge Base
* Professional Growth Software Not Keeping up With the Need

Technology

¢ Common Data Base

« EDI

e Commonality of Equipment to Fit Within Matrix

Integration

« Planning, Protocol and Handshaking, Human Factors
Communications Between People

Protocol, Handshaking, Common Topology

Islands of Automation - Linkage

Drives Plan, Drives Equipment to Match Human Factors

Manufacturing

* Process Raw Materials, Products, Services
e Look at it as a Business

e Methodologies From Beginning to End

« Environmentul Concerns, Waste

« Manage Technological Change

uman
Politics
Business Strategy-Business Plan
Information Strategy-Manage Data
Manufacturing Strategy-How to Reduce Waste, How to Manufacture Efficiently

....!

2. CIM Competencies

What are the root causes of problems?

Architecture of what it takes to run your business? Chart it!

Understand Process - Lift root and look down on your organization as people!
There are role models out there - Look for them!

Job Satisfaction

Team Involvement, etc.

Networking

State has to be a leader and facilitator

6
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Small Group #4
Morning Worksheet Results

Group Participants: Fred Skebba, David North, Gordon Haag, Marcel Mildbrandt,
Al Miller, Dennis Leonard

/ Group Leader: Fred Skebba

1. CIM Components

State Problem - Choose Product
Planning Functions

Design (CAD)

Manufacturing Processes
Hardware

Team Work

Integrate Disciplines

2. CIM Competencies

Working T >

Developing Pride and Appreciation for Quality
Know ts of Running an Enterprise
Computer Literacy

Know CIM Components

Basic Skilis:

- Math

- Communications, etc.

e 10
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Small Group #S
Morning Worksheet Results

Group Participants: Gary Leonard, Mike W. Bird, Steve Prahl, Dave Peterson, Al
Pitts, Robert Zuleger, Ray Price

Group Leader: Gary Leonard

1. CIM Components

+ Basic Skills
Applications

Awareness

Hardware
Software
Mergering Technologics
Recommended Core Courses
Team Teaching

CIM Competencies-Knowledge of:
+ Business Management

+ Material Processes

* Marketing & Distribution

+ Engineering & Research

¢ Manufacturing Production

o Accessing Information

3. What Articulation Linkages are Needed:

A. What Other Schools/Districts
Shared Resources
Shared Equi t
Shared §
Team Teaching
2+2
Articulated Competencies
Common Needs Assessment
Curriculum Development
Saft Deveiopmes

opment
Advisory Committee
Menwrin;
Communication

usiness and Industry
Shared Resources
Shared Equipment
Work Place Competencies
Carriculum Development
Internship/Job Sharing
Advisory Committee
Mentoring
Field Trips

ERIC 11
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The commonality of CIM components, competencies aid existing and future asticulation
became apparent. One of the groups decided to define each item which established the
parameters for their discussion and reporting. Frank Zenobia and Bob Meyer were asked
to commegit as each group completed their report and answered questions the rest of
thepnrtic‘ig;nvts. A mean score of 4.28 shows that the participants felt this session was
between ¢ average to excellent.

The afternoon session dealt with CIM mission/position statement, curriculum needs and the
future direction of CIM. The participants were redivided into five groups mixing the VTAE
and high school. Each group spent one and one half hour in discussion and then reported
to the conference. Their summary comments by group follows.

e 12
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Group Participants: Dennis Leonard, Gene Koshak, Fred Skebba, Mark Durkee,

Small Group #1
Afternoon Workshect Results

John Ross, Bob Zuleger, Jon Stevenson

Group Leader: John Ross

l.

CIM Mission/Position Statement
Secondary

Team work-cross boundaries
Concems-lattitude/release time
Awarencss :
Learning about enterprise
Junior achievement
Articulation with postsecon
Professional growth activities for faculty
Networking
Promote change
Remove barriers between program areas
Educate the public about CIM concepts
Encourage involvement of multiple advisory committees
Ne -internally/externally
Deliver to business industry
Articulate CIM to secondary environment
Help organizations integrate activities
lnvolve professional organizations to support CIM efforts
Acdvel ursue industry
or CIM educational efforts
Pmnm image change

. Curriculum Needs

GoodN mmm the concepts of CIM
e
CADICANtCNC
ac technology
nmass concepts
Curriculum time
Integration of all concepts
How to set up teaching of CIM concepts
Access to common data base of curriculum
Develop network of resources/people
Interfacing equipment

. Future Direction of CIM for Wisconsin

Network between all involved
Integrate our strengths

10
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Small Group #2
Afternoon Worksheet Results

Group Particigants: Al Pitts, Terry Tower, Jim Tucker, Robert Housner, David
North, Gary Leonard, Ray Price
Group Leader: Al Pitts

1. CIM Mission/Position Statement
Euucate students in the concepts of the integration of computer and human resources
for all elements of business and industry.

2. Curriculum Needs

The CIM enterprise addresses the exchange of data within an organization. As
educators we propose to use CIM to improve our delivery of education and training.

We also se that all students graduating from Wisconsin schools have a
fundamental understanding of CIM and can apply CIM concepts in the world of work.

3. Future Direction of CIM for Wisconsin

11

ERIC ’4

Full Tt Provided by ERIC.



Smalll Group #3
Afternoon Worksheet Results

Group Participants: Ken Mills, Larry Haller, Ed Falck, Steven Skowronski, Gordon
Haag, Mike W. Bird

Group Leader: Ken Mills

1. CIM Mission/Position Statement

Include a statewide leadership initiation.

Process of involvement.

Structure :':‘Frovide the linkage between the schools (Include communication).
Need for industrial support

Level of commitment

Vertical articulation

Emphasis on human elements

Curriculum structure

2. Curriculum Needs

Process/system for identifying and sharing curriculum need.

+ Dollars with a resource plan.

 Ongoing staff development with a requirement for technical college staff to train
secom staff.

¢ Tech college staff should make themselves available to secondary board and
administration to present information on CIM.

3. Future Direction of CIM for Wisconsin.

lete mission statement
Steering committee (report to state VTAE/DPI)
Define CIM and set plan for the future
Industrial group - statewide should be advisor to state technical steering committee.
Involved school/college needs to make commitment.
High school technical preparation curricula to help guide students to tech colleges.
CIM :gel: taught at secondary school on small project team - costly equipment is
not n .
Help technical colleges develop CIM.
CIM will change in the future - need to plan for ongoing change.
 Technical colleges and universitics to be tied into serving industry.

12
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Small Group #4
Afternoon Worksheet Results

Group Participants: Merlin Gentz, David Stinnett, Chuck Oestreich, Al Hines,
Marcel Mildbrandt, Steve Prahl

Group Leade:. Merlin Gentz

1. CIM Mission/Position Statement
High School

« Awareness to CIM strategies. The concept must be presented to students. Point
the big picture.

Technical College

. lntcgrate the CIM strategies across the business and technical curriculums.
+ Graduates are the change agents in business and industry.
+ Prepare the technicians who install and service.

College

» Graduates provide the leaders to implement CIM. Understand the theory and
process.

2. Curriculum Needs

+ Common objectives and goals need to be established. Define terms.

 Instructors need to have op nity to meet and identify competencies and
determine when they should be addressed or taught.

o Dual credit and transfer credit arrangements and agreements need to be established.
2+2+2 armangements should be developed, implemented and evaluated.

3. Future Direction of CIM for Wisconsin

* Develop additional iences for managers and faculty members to jointly meet to
develop a state plan which stretches across and pos education.
o Establish a state task force to develop the state plan for education in CIM.
. l:lrofusiond development opportunities must be provided for managers and faculty
ike.
+ Look for alternative sources of funding.
 Sharing - at a much higher level. (Equipment, facilities, staff, etc.)

13
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Small Group #5
Afternoon Worksheet Results

Group Purticipants: Virgil Noordyk, Walt Peters, Kevin Lipsky, Bill Bulloch, Al
Miller, Dave Peterson

Group Leader: Virgil Noordyk

1. CIM Mission/Position Statement
Secondary Mission

To develop within the student an awareness of the computer integrated enterprise to
assist them in making decisions concerning career choice.

Technical College

To develop within the student an understanding of how their occupation te:Pecmlty
impacts the computer integrated enterprise. To transfer computer mtegra
manufacturing technology to business and industry.

2. Curriculum Needs

. {:chhnq}_ogy Education
. te Transportation
- Communication to CIE
- Construction
- Manufacturing
+ Common curriculum data base
o  Staff upgrading

3. Future Direction of CIM for Wisconsin

Total implementation of CIM is essential if Wisconsin's business and industry is to
remain competitive in the global market.

The afternoon session concluded with Jim Urness addressing the conference and
discussing the need to deal with Computer Integrated Manufacturing across the state.

Many quesnons were asked about a follow-up to this conference. .hm concluded by stating
that this conference was a good start to address the CIM needs across the state. Future
direction might be through a task force or advisory committee.

Each participant was awarded a Cetificate of Completion and asked to complete an
evaluation form (see Attachment H).

Crednt was apg‘wtl for at UW-Stout and arranged through the Industrial Marketing
ants could sign up for credit by paying the :'cgregnted fee of $10.40
mgrnduate and $13.28 for undergraduate. Twenty-six of the participants opted for
uate or undergraduate credit.

14
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Evaluation Results:

Each participant was asked to complete an evaluation form (see Attachment H) before
leaving the conference. Session results have been discussed in the section above and show
a high mean school indicating participants. were very pleased. Participants were also asked
to inJicate what they liked about the workshop and what they would like to improve. ‘Their
comnients are listed below:

6. What did you like best about the workshop?

« The opportunity for administrators and instructors from DPI, VTAE and the

University to discuss CIM.

Depth of discussion.

Sharing of information and insight into other districts and schools.

Discussion level.

Good exchange with secondary.

Too much to mention.

Common interest and direction of programs.

The fact that secondary schools were included.

Sharing, networking.

The ability to interact with technical school instructors.

Bob Meyer and Frank Zenobia -

Open communication, good exchange of information, excellent spirit among

%arx:lclip&nmood management and planning. Kudo's to Howard Lee, Tim Mero,
e .

Small groups.

Quality of presentations, networking with other schools.

Getting together.

The culmination of a statewide initiative was the highlight-we now will be able to

move ahead.

Is:e.geve something significant will be a result of the conference. Good job!

. ng.

Seeing what is happening in other districts and in the industry today. The small

p discussions were also great!
& interaction, small group discussions.

Helping the VTAE to get together and give direction to CIM.

Interaction and sharing of experiences, etc., by all members of the conference.

Bringing in resources like Don Manor and Frank Zenobia.

All levels meet together.

Everyone on all levels had input. Iliked this. Also we had direction and I feel

:)lm committ.eescml be developed and some progress will be made for all tech.

. pro in .

o Just to have the opportunity to be involved was most worthwhile. Good start on
communications.

. Techn(il::yl college presentations gave a good o(’gicturc of CIM. Small groups with
secon and postsecondary were very .

 This was a very worthwhile workshop! 8ood organization and excellent food and
accommodations.

¢ Very good workshop. Thanks!

15
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7 . What could be improved?

« Continue the effort.

. Ar':icullation and sharing of information between secondary schools and tech

schools.

Continue this service. :

What needs to be done to summnwmw this.

Better pictures on the Stout presen .

Day was too long.

Better room.

Include business leaders in future meetings to get their guidance/approval on what

we are doing.

Need follow-up to implement recommendations.

I think a "study group” meeting, at the "buck,” (informal get-together), could do

more to break down the barriers and create friendships, than some meetings could.

I would suggest it be done at the end of the first day.

« Probably the best individual objective conference attended - information - education

and direction.

Continue the good work. I am pleased I was here and feel it was very worthwhile.

It was all very good.

If possible, more time for presenters, such as Frank and Don.

lSc:mc d:f the reports could be a little shorter, especially the first day, because of the

ong drive.

« Communications to share, "do not redevelop the wheel." Involve other schools,
DPI. Expand DPI/VTAE articulation projects.

It was embarrassing to see the UW-Stout person have poor transparencies and
slides in backwards!

Conclusions:

1. Evaluation results and feedback from participants indicate that this was an above
average to excelient conference.

2. Participants felt that the District sharing of their programs was important and useful.

3. Itwas ap%ghr:nt by the presentations that each district tends to asize certain
of CIM. They also recognize the commonality as evidenced by their summaries of the
groups discussions.

4. A follow-up meeting in the future was suggested by a number of participants to see
how Districts have progressed.

5. A definite need expressed was to develop a task force or advisory committee to suggest
future direction of CIM across the State.

6. The interaction of postsecondary and secondary teachers was positive. Articulation
efforts continue to be a major thrust of the State, and the process used in this workshop
facilitated cooperation.

7. The networking among technical colleges was felt to be extremely useful. All districts
felt }:hey could leamn from each other and they now have a contact to share information
with.

16
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ATTACHMENT A

Agenda &
Participant List




CIM Conference
June 6, 1990

AGENDA
Day 1
Ballroom AB
University of wisconsin-Stout
Student Center
Registration and Coffee _ 8:15 - 8:45
Welcome and Workshop Objectives - Orville Nelson 8:45 - 9:00
Presenter: CIM-An Industrial Application 9:00 - 10:00
Don Manor, John Deere
Break and Discussion 10:00 - 10:15
Technical College Presentations
Chippewa Valley Technical College 10:15 - 10:50
Fox Valley Technical College 10:50 - 11:25
Gateway Technical College 11:25 - 12:00
Lunch (Ballroom C) - Continue Discussion 12:00 - 1:00
Technical College Presentations (con't.)
Lakeshore Technical College 1:00 - 1:35
Milwaukee Area Technical College 1:35 - 2:10
Northcentral Technical College 2:10 - 2:45
Break and Discussion 2:45 - 3:00
Western Wisconsin Technical College 3:00 - 3:35
CIM at UW-Stout -~ Bob Meyer 3:35 - 4:10
General Discussion/Questions 4:10 - 5:00
Infarmal Discussion (Ballroom C) 5:00 - 5:45
Dinner (Heritage Room) 5:45 - 6:45
Speaker (Ballroom A): Future of CIM 6:45 - 7:45

Frank Zenobia




CIM Conference
June 7, 1990

AGENDA

Day 2

Ballroom AB
University of wisconsin-Stout
Student Center

Orientation to the Objectives
for the day ~ Orville Nelson

Small Group Dbiscussions (Groups comprised
of a cross-section of participants.)
* CIM Components
* CIM Competencies
* Articulation Linkages
* Break at 10:00

Small Group Repérts (10 min. each)
Lunch and Discussion (Ballroom C)
Small Group Discussions
(Groups formed by Education Level -
secondary and technical <olleges
* CIM mission/position statement
for:
- High School Programs
- Technical College Programs
- College Programs
* Ccurriculum development work
needed
* Future Direction
Break and Discussion
Small Group Presentations
Wrap-up - James Urness
Evaluation

Adjourn
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CIM Conference Participant List

Mike W. Bird

LaCrosse Area School District
Central High School

1801 Losey Blvd. South
LaCrosse, 54601

Bill Bulloch

ke by Ity

800 Main Street
Pewaukee, W1 53072

Mark S. Durkee

Mechnical Design Instructor
Madison Area Technical College
3550 Anderson Street

Madison, WI 53704

Ed Falck

Dean, Trade & Industry
Lakeshore Technical College
1290 North Avenue
Cleveland, W1 53015

Marv Franson
Trade and Indusu¥ Supervisor
wa Valley Technical College
620 est Clanemont Avemue
Eau Claire, WI 54701-1098

Merlin Gentz, Vice President

Academic Affairs

Fox Valley Technical College
1825 North Bluemound Drive
Appleton, W1 54913-2277

Gordon Haag

Lakeland Union High School
8669 Old Highway 70 West
Minocqua, WI 54548

Larry Haller

Electronics Technician
Lakeshore Technical College
1290 North Avenue
Cleveland, WI 53015

Al Hiles

Machine Tool

Northeast Technical College
2740 West Mason Street
P.O. Box 19042

Green Bay, WI  54307-9042

June 6-7, 1990

Robert Housner

Machine Shop

Blackhawk Technical College
6004 Prairie Road

PO Box 5009

Janesville, WI 53547-5009

Gene Koshak

Mechnanical Design
Northcentral Technical College
1000 Drive

Wausau, 54401

Dennis Leonard, Instructor
Wausau East High School
708 Fulton Street

Wausau, W1 54401

Gary Leonard, LVEC
Wausau East High School
708 Fulton Street
Wausau, WI 54401

Packaging Machinery

Wisconsin Indianhead Technical College

1019 South Knowles
New Richmond, WI 54017

Marcel Mildbrandt
Oshkosh North High
1100 W. Smith Avenue
Oshkosh, WI 54901

Al Miller

Washington Park High School
1901 12th Street

Racine, WI 53403

Kenneth Mills, Vice President
Academic Affairs

Northcentral Technical College
1000 Campus Drive

Wausau, 54401

Virgil Noordyk

Dean, Technical Education
Fox Valley Technical College
1825 North Bluemound Drive
PO Box 2277

Appleton, WI  54913-2277
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CIM Conference Participant List

David North, Instructor
Baldwin-Woodyville Area School District
1000 - 13th Avenue

Baldwin, WI 54002

Chuck Oestreich

Machine Tool

Mid-State Technical College
500 - 32nd Street North
Wisconsin Rapids, WI 54494
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Trade & Industry Coordinator
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HCR 69, Box 10B

Shell Lake, WI 54871
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Osseo-Fairchild High School
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Racine Unified School District
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Lakeland Union High School
8669 Old Highway 70 West
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Ray Price

North High School
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Associate Dean, Business & Marketing
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PO Box 2277
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Fred Skebba, LVEC
Lakeland Union High School
8669 Old Highway 70 West
Minocqua, WI 54548

Steven Skowronski, CNC
Milwaukee Area Technical College
700 West State Street

June 6-7, 1990

Milwaukee, W1 53233

Jon Stevenson

Fox Valley Technical College
1825 North Bluemound Drive
PO Box 2277

Appleton, WI 54913-2277

David Stinnett
Electrical Technology
Milwaukee Area Technical College
700 West State Street

Milwaukee, WI 53233

Terry Tower

Trade & Industry

Gateway Technical College - Racine Campus
1001 South Main Street

Racine, WI 53403-1582

Northcentral Technical College
1000 Campus Drive
Wausau, 54401

Charles Wright
Grantsburg School District
Box 9

Grantsburg, W1 54840

Robert Zuleger, Instructor
Wausau West High School
1200 West Wausau Avenue
Wausau, WI 54401
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« .M
Data CIM Tl Coord. Mailing Label UNIVERSITY OF WISCONSIN

STOUT

MENOMOWNIE WISCONSIN 54751
April 9, 1980

«ling@ 1»
«ling 2»
«liri@ 3»
«line 4»
«ling 5»

Dear «salutation»

The Wisconsin State Board of Vocational, Technical and Adult Education and the Center for
Vocational, Technical and Adult Ecucation, University of Wisconsin-Stout are conducting
a staff development project to bring together the postsecondary VTAE technical colleges
and the University of Wisconsin-Stout members who are working with Computer
Integrated Manufacturing (CIM). Project participants will:

1. discuss prograin content
2. identify areas that need further development
3. Jetermine how these programs can be articulated

in addition, the project will involve a sample of high schools that are working on CIM
related programs in order to identify areas of articulation between high schools and
postsecondary programas.

The specific objectives of the project are listed on the attachment along with the
June 6-7, 1990, agenda.

We are asking your district to participate in this workshop by:

1. Developing a five to seven minute video tape of your CIM cellUprogram.
You will be reimbursed $250 for this video tape.

2. Present a twenty-five minute overview of your CIM cell/program during
the first day of the conference. This time will include the five to seven
minute video tape.

3. Sending one or two participants to the workshop. These people will make
the presentation.

Please complete the attached registration form and send it to the address indicated on the
form by Wednesday, May 9, 1980. A confirmation letter will be sent to registered
participants prior to the workshop.
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Page 2
CIM Staff Development
April 9, 1990

Lunches during the June 6-7, 1990, workshop and the banquet dinner meal on June
6, will be covered by the project. A single occupancy room has been reserved for your
College at the Best Western Holiday Manor Hotel. The project will pick up one room per
school presenting. Send the name(s) of the participants from your district. We will
contact the motel. Pleagse do not contact the motel directly. The project will also
reimburse each district for one vehicle (round trip).

We are looking forward to your involvement in clarifying the scope and direction of CIM
in the State of Wisconsin,

Sincerely,
Howard D. Lee, Co-Director Orville Nelson, Co-Director
(715)232-1251 (715)232-1362

Center for Vocational, Technical and Aduilt Education
218 Applied Arts Bidg.
Menomonie, W| 54751

dmd
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«DATA CIM-Inst. Services Director
UNIVERSITY OF WISCONSIN

STOUT

MENOMONIE WISCONSIN 5471

«line 1»
«line 2»
«line 3»
«line 4»
«line 5»

Dear «salutation»:
The Wisconsin State Board of Vocational, Technical and Aduilt Education and the Center for Vocational,
Technical and Adult Education, University of Wisconsin-Stout are conducting a staff development project to
bring together the postsecondary VTAE technical colleges and the University of Wisconsin-Stout members
who are working with Computer Integrated Manufacturing (CIM). Project participants will:

1. discuss program content

2. identify areas that need further development

3. determine how these programs can be articulated

In addition, the project will also involve a sample of high schools that are working on CIM related
programs in order (o identify areas of articulation between high schools and postsecondary programs.

The specific objectives of the project are listed on the attachment along with the June 6-7, 1990, agenda.
Your district is invited to send a participant tc this workshop. Please complete the attached registration
form and send it (0 the address indicated on the form by Wednesday, May 9, 1990. A confirmation
letter will be sent to registered participants prior to the workshop.

Mileage and motel costs for your participant will NOT by covered by the project.
Meals and coffee breaks will be provided through the project.

Call the Best Western Holiday Manor Hotel (715-235-9651) directly for lodging arrangements, noting you
are attending the CIM Workshop. A block of rooms has been reserved. We are looking forward to your

participation in the project.
Sincerely,

Howard D, Lee, Co-Director Orville Nelson, Co-Director
(715) 232-1251 (715) 232-1362

Center for Vocational, Technical and Adult Education
218 Applied Ants Building

Enclosures; Objectives

3 1]
Registration Form (C)
Return Envelope

cc: District Director
T & 1 Coordinator
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DATA CIM-High Tech Mailing Label
“ g Toch Waling Ladels UNIVERSITY WISCONSIN

STOU'T

April 9, 1990 MENOMONIE WISCONSIN 54751

«line 1»
«line 2»
«line 3»
«line 4»
«line 5»

Dear «salutation»:

The Wisconsin State Board of Vocational, Technical and Adult Education and the Center for Vocational,
Technical and Adult Education, University of Wisconsin-Stout are conducting a staff development project to
bring together the postsecondary VTAE technical colleges, University of Wisconsin-Stout staff members,
and high school teachers who are interested in Computer Integrated Manufacturing (CIM). Project
participants will:

1. discuss program content
2 identify areas that need further development
3. determine how these programs can be articulated

The specific objectives of the project are listed on the attachment along with the June 6-7, 1990, agenda.

We are inviting your district to send a participant to this workshop. It is recommended that a technology
education teacher be selected 1o attend. Please complete the attached registration form and send it to the
address indicated on the form by Wednesday, May 9, 1990. A confirmation letter will be sent to

registered participants prior to the workshop.

The Center for Vocational, Technical and Adult Education through its High Technology project will cover
the travel costs of one teacher from your school district. Your participant will be reimbursed for mileage at
$.24 per mile and meal costs while at the Conference. Meal costs en route to and from the Conference will
not be covered. The motel reservation will be m~de through our office. Please fill out the enclosed form
andremmittous This information will be used 10 make the motel reservation.

meofmhnﬁvabtumddwmdlmdmmonmomwemunotbeabletoaceeptmore
than one person from each school. We are looking for ward to your involvement in clarifying the scope and
direction of CIM in the State of Wisconsin.

Sincerely,
Howard D. Lee, Co-Director Orville Nelson, Co-Director
(715) 232-1251 (715) 232-1362

Center for Vocational, Technical and Adult Education
218 Applied Arts Building

Menomonie, W1 54751

Enclosures: Objectives

Agenda
Registration Form (B)
Retumn Envelope
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CIM Conference
Registration Form A
Directions: = Please identify the people who will attend the

conference below. Also, indicate who will make the presentation on
your college's CIM program. Return by May 9.

1. Name Date

e School Address

City State Zip
e Home Address

City State Zip
e Phone: School () Home ( )

2. Name Date

e School Address

City State Zip
e Home Address

City State Zip
e Phone: School () Home ( )

This information will be used to reserve a motel room for your
participants and register them for the Conference.

Please return to: Howard Lee
Center for Vocational, Technical
and Adult Education
University of Wisconsin-Stout
Menomonie, WI 54751




UNIVERSITY WISCONSIN

STOU'T

April 16, 1990 MENOMONIE WISCONSIN 654751

James Urness

Bureau Director _

Wisconsin Board of Vocational, Technical
and Adult Education

310 Price Place

P. O. Box 7874

Madison, WI 53707

Dear Jim:

Thank you for agreeing to provide the wrap-up for the Computer Integrated
Manufacturing (CIM) Workshop on June 7, 1990, from 4:00 - 4:20 p.m. in
Baliroom B and C of the Student Union of the University of Wisconsin-Stout.
The agenda for the two day workshop is attached. You are welcome to join us
carlier and participate in the workshop. If you feel others at the Board are
interested in this workshop, have them join us. Let us know who will be
attending so we can get an accurate meal count.

You can call the Best Western Holiday Manor Motor Lodge, Menomonie, WI
(715-235-9651 or 1-800-528-1234), to make a room reservation. Please identify
yourself as a CIM Workshop participant.

A map of the University of Wisconsin-Stout is enclosed for your convenience.
Summer school will not start until the following week, and adequate parking
will be available. We will send you a parking permit in May.

Call me if y-u have any questions.

Sincerely,

Howard D. Lee, Co-Director
Center for Vocational, Technical and Adult Education

dmd

Enclosures: Agenda
UW-Stout Map
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Correspondence from Jean Burns
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MEMORANDUM _

TO: Orville Nelson, Co-Divector CVTAE, UW-Stout
Howard Lee, Co-Director CVTAE, UW-Stout

FROM: Jean Burns Q\%
SUBJECT: CIM
DATE: March 9, 1990

Enclosed is a copy cf our “CIM Strategic Plan.” Mike Tokheim and I have been
working on this pla- to accomplish several things: (1) give us some
guidelines on what to do with regular programming, advance technical
certificate offerings, and technical assistance, (2) give us some guidelines
on funding request, and (3) how to meet our supervisors/coordinators/deans and
instructor needs in the area of CIM. Our office has spent quite a bit of
money thus far on funding "CIM related” activities in the areas of curriculum
development, professional development, and equipment. We would 1ike to use
the expertise we have deve]oﬁed thus far by the use of this money and also
provide an opportunity for the other districts to develop their staff and
curriculum in this area of CIM.

Also enclosed is a "draft" copy of a proposal NTC, LTC, and CVTC are putting
together to assist Mike Tokheim and myself in providing our supervisors/deans
and instructors with education on what CIM is and how it can be applied to
current programs, advance technical certificate offerings as well as to
"technology transfer" activities such as technical assistance.

Your proposed workshop will be another building stone within our plan. We
plan to use your workshop as a kickoff to our activities. We plan to use what
is generated by your workshop as a juide and model to be a part of the NTC,
LTC and CVTC proposal. Thank you ’'n assisting in this effort.

cc: James Urness, Director of Bureau of Program Development and Operations
Salvatore Notaro, Section Chief, WBVTAE
Mike Tokheim, Business Education Consultant
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COMPUTER INTEGRATED MANUFACTURING/COMPUTER INTEGRATED BUSINESS
STRATEGIC PLAN

GOAL: To meet Business and Industries and students needs in the area of
cIM/CIB.

Objectives:
1. To implement CIM/CIB principles into regular programming where applicable.

2. To develop students to work as a "team member” upon job placement where
applicable.

3. Assist district’s supervisors/staff/instructors, as a team, to plan and
implement CIM/CIB concepts into regular programming, CIM Advance Certificates,
technology transfer activities (i.e., technical assistance, customized
training, retraining, etc) where applicable.

Activities:

1. Determine current status of each district in terms of CIM/CIB concepts:
a. Supervisor/staff/instructor development
b. Equipment/ CIM cells and/or centers
c. Programming
d. Materials management/accounting

2. State consultants preparation: .
Consultants of the following programs must be involved:
Trade and Industry: Electronics/electromechanical

Fluid Power
Machine Tool
Mechanical Design (CAD)
Industrial Engineering Technician
Manufacturing Engineering Technician
Quality Assurance Technician
Automated Manufactured Systems Technician
Computer Integrated Manufacturing Technician
Industrial Maintenance
Machine Maintenance
Mat. Handling/Equip. Robotics Repair
Printing and Publishing
Welding/Fabrication
Packaging Systems

—
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Business/Marketing: Accountin?
Computer Information Systems
Computer Operator
Data Entry
Administrative Assistant
International Trade Associate
Marketing-Industrial
Marketing-Materials Management
Small Business
Supervisors Management

Consultants must receive education to the awareness level of CIM/CIB
. Literature review of trends/CIM/CIB within their areas

Team development of consultants

. Model of CIM/CIB to be developed and implemented by this team

of consultants with assistance from districts/UW Stout/ etc

Qoo w

4. Identify what part(s) of CIM should be a Eart of programming curriculums:
a. Several schools are already doing this, some as separate courses
and some are integrating parts of CIM into programming.

Several projects have been funded in this area (See project 1ist)

b. Have instructors/supervisors workshops - being done as part of
State-Called-Meetings

c. E;:]uations process is identifying business/industries needs in
this area.

5. Joint Business/Trade and Industry/Marketing supervisors state-called-
( meeting to: discuss CIM principles
how to implement within programs, advance certificates, transfer
of technology activities
how to network with present systems within districts
develop networking systems between districts

6. Individual instructor development
- overview of CIM principles
- what CIM principles are part of their individual program areas

Instructor/supervisor team development (intedepartment/multi-programs)
- what CIM principles can be implemented as a team

7. Consultation service provided for districts to plan and implement CIM/CIB
principles as part of daily routine/ regular programming/ advance
certificate offerings/ transfer of technology activities

o>

&
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Participants in activities:

1. State office:
Consultants:
Trade and Industry: Jean Burns
Robert Westby
Marge Woods

Business/Marketing: Mike Tokheim
David Hague

Section chiefs:
Trade and Industry: Salvatore Notaro
Business/Marketing: Mary Lou Steberg

Bureau Director: James Urness

2. Districts:
LTC and NTC - Instructor/supervisor individual development and
team development
Consulting
FVTC - CIM Alliance Regional Training Center
MATC (Milwaukee)

= Adhoc committee from district representatives

3. Universities:
UW Stout - Prepared CIM education model
Researching & developing Technology of Transfer model
Professional development workshops
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VTAE SUPERVISOR/INSTRUCTORS' Development in CIM/B Concepts
and CIM/B Model Implementation Plan

I. Purpose: To educate VTAE supervisors and instructors in the concepts and
applications of Computer Integrated Manufacturing/Computer Integrated Business
(ClM/B‘ and assist teams of VTAE supervisors and instructors to develop a plan
to implement applicable CIM/B concepts into their cxistin? programming,
adv:n:eitechnicaI certificate CIM/B offerings, and technology transfer
activities,

II. Developers and implementors of this CIM/B Model and training:

Chippewa Valley Technical College

Lakeshore Technical Co]]e?e

Northcentral Technical College

University of Wisconsin - Stout

State consultants: Jean Burns, T&I, and Mike Tokheim, Business
Education

III. VTAE Deans and Associate Deans, Supervisors, Coordinators and
Instructors needs:

0 Administrators need to promote effective management of CIM/B
resources to promote cooperation and eliminate unwarranted duplication
of functions between T&I and business.

o Instructors need to cooperatively incorporate CIM/B concepts
and skills throughout the technology appropriate curriculum.

(to be developed)
IV. ACTIVITIES:

1. Develop CIM/B Model. Teams of deans, supervisors and instructors
will be educated on planning and implementation of CIM/B model within their
curriculums and within various departments at their schools. These teams will
be visited on site by consultants from either CVTC, LTC, or NTC to help them
develop plans, resources and implementation strategies.

Staff required: CVTC, LTC, and NTC will need one project director
(1 FTE a piece, with a total of 3 FTEs)

CVTC - 6 team members (T&I & Business Ed), 160 hours per team member
LTC - same as CVTC
NTC - same as CVTC

2. CVTC, LTC, and NTC staff development activities. Staff will recefve
educatigna] opportunities that are necessary to establish CIM/B Models
statewide.

Conference/Workshop/Tng source # of staff Cost

Q 3 7
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3. Educate VTAE Deans and instructors:

a. Individual development within program areas

Instructors will receive an awareness and exploratory experience
in CIM/B and then specific education on CIM/B principles that
apply in their program function.

Instructors of the following program areas will be included in the
CIM/B Training workshops:
90/91 91/92 92/93

Electronics/electromechanical

Fluid Power

Machine Tool

Mechanical Design (CAD)

Industrial Engineering Technician
Manufacturing Engineering Technician
Quality Assurance Technician

Automated Manufacturing Systems Technician
Computer Integrated Manufacturing Technician
Industrial Maintenance

Machine Maintenance

Mat. Hand1ing/Equip. Robotics Repair
Printing and Publishing
Welding/Fabrication

Packaging Systems

Accountin?

Computer Information Systems
Computer Operator

Data Entry

Administrative Assistant
International Trade Associate
Marketing - Industrial
Marketing- Materidls Management
Small Business

Supervisors Management

T&I and Business Deans, supervisors/coords

b. Team Development:

The above individual training will be formed into teams from each
district and taught as teams on how to plan and 1mq1ement CIM/B
concepts into applicable areas of curriculum (regular programming,
advanced technical certificates, transfer of technology related
activities)

Education will be directed towards the team’s school’s resources:
i..e, program oriented, equipment and resources, etc.

Q 38
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Teams will be visited on site by staff members of CYTC, or LTC, or
NTC, at their schools to follow up on their plan to implement the
model. They will bs given advice from lessons learned on
curriculum development, equipment, networking, structure, etc.

V. Timelines

3
o]
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ATTACHMENT D
Slide Script from Don Manor
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University of Wisconsin - Stout CIM Conference Presentation

.

Menomonie, Wisconsin - 6 June 1990
CIM at John Deere

John Deere logo

- Multi-national company

- 20 factories in 12 countries and a worldwide network of about 5000 dealers
- Total employment of 38,900 people - fiscal year end 1989

Corporate headquarters - Administrative Center (with swans)
- Moline, lllinois

- 1989 fiscal year sales of $7.2 billion

- in business for 153 years under tiie John Deere name

Steel plow
- solved the problem of getting sticky soil off the plow
- John Deere inducted into Inventor's Hall of Fame in February 1989

4WD Tractor and Old Tractor - the long green line

Agricultural products - composite

- World's largest producer of agricultural equipment

- Products include a full line of tractors, combines, plows, planters, cotton
pickers and hay and forage equipment

Industrial products - composite
- Broad line of industrial equipment including crawler tractors, scrapers,
motor graders, loader/backhoes, excavators and forestry equipment

Lawn tractor
- Our Consumer Products Division produces a full line of grounds care and
golf and turf products for residential and commercial use.

New Deere ventures

- Financial - Farm Plan (Mastercard for farmers)

- John Deere Insurance

- He:... 3¢ Health Plan (HMO operation and consulting)
- Major OEM supplier of castings and components

- Rotary engine manufacturer

- Golf & turf equipment

- Deere Tech Services

41



10.

11.

12.

13.

14,

15.

Manufacturing processes - composite
- Typical metal processing processes such as turning, drilling, cutting,
bending, painting and assembly |

The CIM Evolution
- History
- Integration

- Demonstrating CIM

Demands of the 70's

- High demand for our products

- Intense competition for scarce resources

- Increasing government regulations

- Rising energy costs

- Large production requirements overrode operational inefficiencies

Critical evaluation of key manufacturing facilities in the mid-70's revealed:

- Very complex material flow patterns

- Excessive production lead times including a long time to introduce new
products

- Excessive Work-In-Process inventories

- Excessive material handling and associated costs

- Excessive expediting and stock chasing

- Low capital asset utilization

- Manageability problems and lack of focus

Downtown Waterloo factory - 1975

- Over 5 million square feet

- Built over the past 75 years - grew like topsy

- Typical old architecture, inflexible to change, less than ideal working
conditions

Redevelopment Plan

- Reorganize and simplify operations

- Rebuild and add equifment

- Apply Group Technology philosophy

New Tractor Works - "Green field " site
- New opportunity on a fresh site; no need to carry old problems into new
production
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16. Tractor Works layout with 9 major systems:
- Receivingand storage system
- WIP/WPB storage system
- Paint and conveyor system
- Tire and wheel storage system
- Inter-building delivery conveyor system
- Chassis assembly/finish trim storage system
- Tractor assembly conveyor system
- Finished assembly storage system
- Tractor repair tracking systems

Now, let's take track some of the major components as they come together to
produce a finished tractor

17. Engine coming overhead to assembly line
18. Transmission coming to assembly line
19. Robot chassis bainting
20. Robot and manual welding of a Sound-Gard cab
21. E-coat paint system for Sound-Gard cab
22. Sound-Gard cab coming to assembly line
23. Wheel & tire assembly
24. Tire going onto overhead delivery system
25. Tire coming to tractor
26. Tires on tractor - more coming overhead
27.  Benefits of the new Tractor Works project
- Improved product quality
- More efficient assembly
- Reduced inventories

- Shorter lead times
- Improved working environment
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28.

29.
30.

31.

32.

33.

35.

36.

37.

- 1981 LEAD Award

- Given annually to a team of manufacturing professionals for their
outstanding leadership in Computer Integrated Manufacturing

- First award by the Computer and Automated Systems Association of SME
given to the John Deere Tractor Works team

Completed Tractor Works

Manufacturing Directions

- Increasing competition - particularly from off-shore

- Higher quality at lower cost (new customer expectations)

- Shorter lead times

- Reduced inventories

- Greater flexibility for product change and product mix changes
- Focused cells

- Just-In-Time production

- Functional integration

The CIM Challenge (Dave Scott's slide)
-To manag.infommtion efficiently in the factory of tomorrow
phasize INFORMATIONI! ----

CIM Evolution Missing Links - Managem 1t
- Opportunity
- Functional Analysis

CIM Evolution Missing Links - Management (continued)
- Computer Management
- Technology

CIM Evolution Missing Links - Management (continued)
- Change Management

CIM Evolution Missing Links - Management (continued)
- Economics
- Personnel

CIM Evolution Missing Links - Technical
- Standards

CIM Evolution Missing Links - Technical (continued)

- Part Description
- Part Features Availability
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38.

39.

40.

41,

42,

43.

45.
46.
47.

48.

THE LANGUAGE OF...
..CAD/CAM is Geometry ...CIM is Features

- "Line" - "Edge”

- "Arc" - "Fillet”

- "Circle” - "Hole"

CIM Evolution Missing Links - Technical (continued)
- Interface Hardware

- Interface Software

CIM Evolution Missing Links - Technical (continued)
- Computer Power

- Distributed Computing y
"COMMON" Systems - Planning systems (all mainframe and IMS based)
- Product specifications

- Master schedule

- Materials Requirement Planning (MRP)

"COMMON" Systems - Manufacturing
- Work force - Machine load plannin
- Manufacturing Engineering - shop floor documents, tool ordering and

tracking

"COMMON" Systems - Delivery

- Interfactory (CWIS)

- Purchasing (CPS)

- Supplier Delivery System (SDS)

GT - Key to manufacturing rationalization

Scattered selection of several hundred rotational parts
Rationalized families for the same parts

Group Technology
- Develop common solutions to similar problems

GT Applications - emphasis on data

- Design for manufacturability - Out-sourced manufacture
- Work simplification - Tool control
- Value Engmeennﬁ - Reduce setups
- Manufacturing cell development - Plant layout
- Equipment modernization - Scrap salvage
- Coordinated purchasing
5



49. Traditional Manufacturing (Mike Boyd's slide)
- Larie lot production
- High inventory levels
- Functional departments
- Material queues
- High material handling costs
- Long lead times
- Priorities set by expediting

50. Parts Routing through Factory - 3 parts

- Lots of backtracking
- Traditional functional departments

51. Reorganization - Same 3 parts with Cellular Manufacturing
- Comparison of the "old"” and the "new"

52. Achievable Goals

- Manufacturing lead time 60% reduction
- Breakeven 55% reduction
- Material codes 67% reduction
- Capacity +40%
53. Achievable Goals (continued) .

- Material cost 15% reduction
- Material handling 40% reduction
- Direct labor 10% reduction
- Job change/occurance 80% reduction
- Inspection ) 55% reduction
- Detective material 50% reduction
- Warranty costs 33% reduction
- Salaried staff 25% reduction

%vemones 80% reduction
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54. GT Data Bas: - production data
- Downloaded with data from production systems on a regular basis
- Quote from Dave Kelly, Manager of Computer Systems at our Horicon
factory in the 3 March 1989 issue of "The Business Week Newsletter for

Information Executives”: . o
"GT holds all the information we need: classification,
process-to-manufacturing, q‘roduct quantities, order
quantities, muunﬁ: on the shop floor, and material
handling. GT pulls in all into one standardized format.
Key words are used to feed the data in and extract
information for whatever information they want to get
their hands on.” He goes on to say, "l can't imagine
getting along without GT. It's integral to the decision-
making that goes on. MIS people are responsible for al
the information on the factory floor, and GT is a place
where we can put that information in one common place,
where people can extract what they need and use it on
their own. It relieves us of work and means more
information for them.”

55. GT Startup savings - first two years of operation
- $9,000,000 in documented savings
- 2,900 applications
- over 500 trained users
- Ad hoc problem solving

56. Levels of Improvement
Percent of TOTAL
mfg. cost reduction
5to 10% - Add technology and systems
10t020% - Above plus streamline the material flow through
manufacturing
20 to 40% - Above plus streamline the product design

57. 120 Series hydraulic cylinder
- Manufactured by our Harvester - Moline plant
- Cylinder Division in danger of going out of business two years ago

58. 120 Series Strategic Analysis
- Family design
- Cellular manufacturing
- Correlation of purchased parts
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59.

61.
62.
63.

65.

66.
67.

68.

120 Family Design/Cellular Manufacturing

- Part numbers reduced from 405 to 75

- Inventory reduced from 21 days to 10 days

- Setup time reduced 75%

- Lead time reduced 42%; more now (new cylinder in less than a week)
- Material handling reduced 42%

- Scrap reduced 80%

Traditional Factory Organization
New Dubuque Works Organization
Harvester Works - Aerial Front View

Demonstrating CIM - Pilot - Purpose and Goals

- Purpose - to demonstrate CIM while establishing tools and directions for
the future

- Goal - Reduced manufacturing costs

Demonstrating CIM - Pilot - Approach

- A pilot CIM project for the Harvester Works spanning design through
Inspection for sheet metal parts to be manufactured in a dedicated laser
punch press with laser and CNC shear cell

CIM Pilot Work Packages

- Group Technology Analysis

- Local Area Network

- Part Data Base with Features

- Computer-Aided Process Planning
- Automatic Nesting

- Distributed Numerical Control

- Automated Inspection

"Simplification before Integration”

Pilot/Phased Approach

- Low cost

- Low risk

- Learn as you go

- Leverage efforts

- Influence vendors with success from the pilot

- Spread concepts rapidly - move on to larger projects

Harvester Works LAN (MAP network) on factory plot plan
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69.
70.

71.

72.

73.
74.

75.

76.

CIM Project - DNC/LAN System

Harvester Works ME Award for Excellence in Manufacturing
- Facility was recently recognized as one of the 10 best manufacturing
facilities in America

Lessons Leamed

- No "turnkey" system - no magic solutions

- Importance o_ standards

- Need for in-house expertise - can't buy an on-going solution for production
- Plan ahead for system maintenance, enhancements

- CIM is evolutionary

CIM Future Directions

- Stick to the knitting

- Functional integration - particularly of organizations

- Learn as you go

- Modular simple software - easier to prototype, maintain

- Hardware independence

- Standards - MUST have

- Watch new external developments - integrate into operations as technology
becomes mature

- Training/technology transfers are critical for long term success

Systems alone are not solutions!

World-Class Competitor . .
. Satisfies customer's expectation of perceived value
2. Generates an adequate profit
3. Competitive with anyone in the world:

- Function - Services
- Quality - Responsiveness
- Price - delivery

- change

PHASE1 SIMPLIFICATION

PHASE II INTEGRATION
Improvement Phases ‘A
. OCUS :balapce

Donlt automate waste! Eot Juét survive!
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71.

78.

79.

80.

PEOPLE MAKE THE DIFFERENCE!
LINKS TO WORLD-CLASS SUCCESS

OPENNESS AND HONESTY lead to TRUST
TRUST leads to COMMUNICATION
COMMUNICATION leads to INVOLVEMENT
INVOLVEMENT:teads to OWNERSHIP
OWNERSHIP leads to PRIDE

PRIDE leads to COMMITMENT
COMMITMENT leuds to QUALITY

m leads to:
- lower cost

- increased customer interest
- increased market share

growth
- improved profitability

The Risk of Change
"Can you afford not to achieve these improvements if your competition
does?"

The Chal\}lenge thinking about how to do thin
"If you are inking about how to do things:
y n‘i"wice as &ood 8
Twice as Fast, with
Half the Resources;

You don't have the right mental attitude to effectively
challenge the global manufacturing competition!”

Source: Gene Adesso, Vice President, IBM
John Deere Logo
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ERIC

CIM - Philosophy

o Team Work
o Quality

e Interdependence



"Take away my people, but leave my factories
and soon grass will grow on the factory floors.
- Take away my factories, but leave my people
and soon we will have a new and better factory.

-Andrew Carnegie



Associate Degree Program

e Electronics

e Electromechanical

e Mechanical Design

e Fluid Power

o Materials Management

e Supervisory Management
¢ |ndustrial Engineering

e Data Processing

e Accounting



CIM Training

Teamwork

Management Philosophies
Organizational Structures
Quality

Simultaneous Engineering
Automation Hardware

Data Collection Software
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CIM Certificate

Structure of Industry
Simultaneous Engineering
Teamwork and Quality

Automation Hardware



Fox Valley Technical College
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Title: Business Applications in the CIM Environment
Credits 12

courses c
Orlentation to Comsuter Integcated Enterprise
Bus iness Fuuction Overviow
Hluuflcturlng Tochnologies
MAPICS/INMASS Overview
Product Structure/Costing
Plenning
Migration Techniques
Integrated Systems Application

NN g e

NP s

TOTAL 1

course Descriptions

orientation to Computer Integrated Enterprise

The studont will be presented with an overview of the computer integrated

onterﬂrlso involving management, engineering and production. Emphasis
will ba placed upon the technologies involved, the benefits achieved and
the integration requirenent '

Business Function Overview :

The course will presont an overview of the operating system for sn AS400

computer with aefficient usage of the system paramount. In a business
anvironment, persons are often expected to have an understanding of word
processing capabilities, s readsheets usages and interoffice communication
functions. This course will also introduce the concepts and technologies
related to those spplications with usage of the computer to support the
knowledge scquired.

Manufacturing Technologies )

The course will presant many of the technologies needed and used within a

CIM manufacturing environment with emphasis on the sho floor. Just-in-
Time (JIT), Total -Quality Control (TQC) and Group Tec nology techniques
will La preasented along with tha means of analleng the productive output
of everyone within a business through Statistical Process Control (SPC).
The inter-relationship of CAD/CAM (Computer Aided Design/Computer Aided
Manufacturing) will be hlghli:htod with the implications these technolo-
gies have upon Lhe business office arena.

MAPICS/INMASS Overview

The course will present an introduction to, reasons for using and desired

aspects within the modules of integrated softwars. MAPICS is an 1ntotratod
package run on An AS400-intermediate sized computer, while INMASS is run
on 8 PC. Tho prescniation will give the student a general knowledge of
mod:les desired and aspects of each module to look for within a software
package.

Product Structuresiosting

The course provides the means for the student to recognize how & bill of

material for a product is created, how the routing representing the product
flow thirough production is determined and how to control the occurrences
of the cost elomants throughout production.  An application of these
techniques will be presented.
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Planning

The course will provide tha student with identification of the techniques
of, requirements Cor end advantages of planning within the production
anvironment. Mastar Scheduling, the production plan of the business, will
be presented with indications of the philosophy behind it and the
raquiroments for jt. Haterial Requirements Planning (MRP) and Capacity
Requirements Planning (CRP) are the planning units that aid a business in
datarmining whether or not it has the mater als and production capability
to produce the master schedule. Tha student should come away with the
techniques required to effectively use MRP and CRP capabilities.

Migration Techniques

The course will present an overview of the implamentation elements and
raquirements. The student should be able to determine what steps need to
be coverad if a company decidas to start to migrate towards world class
manufacturing or CIM. Before any company begins suy new process, there
must be justification given. The student wiilhin this course will be pro-
vided with some of the measurement techniques available to demonstrate the
‘need and advantages of the process.

Integrated Systems Applications

In this culminating axperiance the student will apply the expertise gained
to develop an implementation plan for integration between the business
function and shop {loor operation. The plan will he based upon actual
employment situation or case study supplied by the instructor
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CIM

Computer Integrated Manufacturing

Communication
Network

Inventory

Engineering Control

Manufacturing
Process

Educational Products and Services
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Introduction

This document has been designed to provide you with information concerning the
products and services available through the Fox Valley Technical College, which
can assist you in implomenting CIM concepts in your manufacturing environment.

Fox Valley Technical College is offering you two services, training of your
human resource and technical assistance in CIM implementation. On the following
pages you will find descriptions of the courses and seminars that are available
to you. In addition FVIC staff members are available to sit down with you to
design customized training spacific to your needs.

Information concerning CIM products are described under the following
catagories:

ADVANCED CERTIFICATES
BUSINESS APPLICATIONS
COMPUTER ASSISTED DESIGN
ELECTRONIC PUBLISHING
MANUFACTURING PROCESSES

In each section there is a survey which we are asking you to complete to provide
us with information concerning your training and technical assistance needs.
This information is necessary for us to plan an efficient delivery system to
meet our customer needs.
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Computer Integrated Manufacturing Advanced Certificates

Fox Valley Technical College has designed two twelve credit advanced certificate
programs to assists individuals with associate or baccalaureate degrees in
gaining expertise related to computer integrated manufacturing. On the
following pages you will find a description of the courses which make up two
certificates Technical Applications in the CIN Environment and Business
Applications in the CIM Environment.

To learn more sbout these advanced certificate offerings contact:
For: Technical Applications in the CIM Environment
Virgil Noordyk
Technical Division Dean
§14-735-5783
For: Business Applications in the CIM Environment
John Ross

Business Division Associate Dean
414-735-2466

vncimadyv G 4




Business Applications in a CIM Environment A.T.C,

Technical Systems Applications in a CIM Environment A.T.C.

Orientation to CIM

Business Applications
Overview

Enterprise

Business Function
Overview

Manufacturing Manufacturing
Technologies Resources Planning
Business Apps)

MAPICS INMASS
Overview
Product Structure /
Costing

Planning
Techniques
Migration Techniques

CAD /CAM
Linkages
Manufacturing
Technologles
Implementation
Migration

Integrated Systems

Application




Title: Business Applications in the CIM Environment
Credits 12

©

NNEHEENNNE-TD

Coursas

Orientation to Computer Integrated Enterpriss
Business Function Overview
Manufacturing Technologies
MAPICS/INMASS Overview
Product Structure/Costing
Planning

Migration Techniques
Integrated Systems Application

TOTAL

-

cuurse Descriptions

orientation to Computer Integrated Enterprise '
The student will be presented with an overview of the computer integrated
ontorgriso involving management, engineering and production. Emphasis
will be placed upon the technologies involved, the benefits achieved and
the integration requirement

Business Function Overview

The course will present an overview of the operating system for an AS400
computer with efficient usage of the system paramount. In a business
environment, persons are often expected to have an understanding of word
processing capabilities, spreadsheets usages and interoffice communication
functions. This course will also introduce the concepts and technologies
related to those applications with usage of the computer to support the
knowledge acquired.

Manufacturing Technologies. .

The course will present many of the tochnologies needed and used within a
CIM manufacturing environment with hasis on the shop floor. Just-in-
Time (JIT), Tota ality Control (TQC) and Group Technology techniques
will be presented along with the means of analyzing the productive output
of everyone within & business throﬁ{h Statistical Process Control (8PC).
The inter-relationship of CAD/CAM (Computer Aided Dositr/Co-putor Aided
Manufacturing) will be highligted with the implications these technologies
have upon the business office arena.

MAPICS/INMASS Overview
The course will present an introduction to, reasons for using and desired
aspects within the modules of integrated software. MAPICS is an integrated
packai’ run on an AS400-intermediate sized computer, while INMASS run
on a PC. The dprounution will give the student a general knowledge of
mod:les desired and aspects of each module to look for within a& software
package. '

Product Structure/Casting
Tha course provides the means for the student to recognize how a bill of
material for a product is crested, how the routing representing the product
flow through production is determined and how to control the occurrences
of the cost elements throughout production. An application of these
techniques will be presented.
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Planning .

The course will provide the student with {dentification of the techniques
of, requirements for and advantages of planning within the production
environment. Master Scheduling, the production plan of the business, will
be presented with indications of the philosophy behind it end the
requirements. for it. Material Requirements Pl (MRP) and Capacity
Requirements Planning (CRP) are the plana units that aid a business in
determining whether or not it has the mater als and production capability
to produce the master schedule. The student should come away with the
techniques required to effectively use MRP and CRP capabilities.

Migration Techniques

The course Will present an overview of the implementation elements and
requirements. The student should be able to determine what steps need to
be covered if & coﬁgcny decides to start to migrate towards world class
manufacturint or CIM. Before any company begins any new process there
must be justification given. The student within this course will be pro-
vided with some of the measurement techniques available to demonstrate the
need and advantages of the process.

Integrated Systems Applications
In this culninatini experience the student will apply the expertise gained
to develop an implementation plan for integration between the business
function and shop floor operation. The plan will be based upon actual
employment situation or case study supplied by the instructor
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Title: Tochnicai‘nppiicationn in the CIM Envircrnment

Credits 12

Courses cr
Orientation to the Computer Integrated Enterprise 1
Business Applications Overview 1
Manufacturing Resource Planning (MRP) 2
CAD/CAM Linkages 2
Manufacturing Technologies 3
Implementation Migration 1
Integrated Systems Application 2.

TOTAL 12

Course Dcscriptions

orientation to the Computer Integrated Enterprise
The student will be presented with an overview of the computer integrated
enterprise involving management, engineering otd production. Emphasis
will be placed upon the technologies involved, the benefits and the
integration requirement.

Business Applications Overview
The course will provide the student with the opportunity to explore
the integrated business enterprise. Emphasis will be placed upon
financial applications and costing from order eatry to financial
analysis. ‘

Manufacturing Resource Planning
The course will axamine the application of the manufacturing resource
planning role in the computer integrated enterprise. Various business
and manufacturing aspplications such as purchasing, inventory, master
scheduling, production control, etc. will be reviewed. Particular
attention will be paid to the inter-relationships between the
applications and cpecifically how they affect plant floor operations.

CAD/CAM Linkages
The course will provide the student with an understanding of the
communication linkages from computer assisted design to computer
assisted manufacturing to computer numerical control. Emphasis
will be placed on the implementation of computers in the design of
manufactured components (CAD), product engineering (CAE) and tool
path creation for computer numeric control (CNC) machines.

Manufacturing Technolugies
The course will introduce emerging technologies which are necessary
to successfully implement computer integrated manufacturing. Examples
of topics that will be covered are statistical process control, just in
time, set-up reduction, group technology, etc. Applications of processes
related to robotics, vision systems, and bar coding will be covered.
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Implementation Migration
The student will gain an understanding of the steps involved in the
successful migration toward the izplementation of the computer integrated
eaterprise. The student will gain competency in building a plan to
take & company from existing manufacturing conditions on through to
implementation of the computer integrated eaterprise.

Integrated Systems Application "
In this culminating experience the student will apply the expertise
gained to develop an implementation plan for integration between the
business function and shop floor operation. The plan will be based
upon an actual employment situation or case study supplied by the
instructor. '
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Business Applicstion

Integration of data bases is the key to implementation of the computer
integrated enterprise. MAPICS DB fzom IBM provides the total asmufacturing
solution through an intagrated approach to successful manufacturing ssnagesent.

'MAPICS DB insures that every department has access to consistent, up-to-dats

information. .

On the following pages you will find a description of the educstional products
available from JVIC which will assist your implementation of the MAPICS D3 total
sanufacturing solution. After reviewing the product descriptions we invits you
to complete the interest form communicating to us your educational geeds.
Plesse return the completed form to:

Fox Valley Technical College
1825 N. Bluemound Drive

P.0. Box 2277

Appleton, WI 54913

Att. John Ross
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MAPICS Application Descriptions

pinsnciasl Management & Business Control Applications:

seneral Ledger (6L)

General Ledge gives you a clear picture of your company's financial
standing--sonthly, at year-end or any time you wish. You can creste journals
and ledgers on-line; journal transactions are automatically entered from other
MAPICS DB applications. Reports include Income Statement, Balance Sheet, and
Last Year vs. This Year vs. Budget.

Financial Analysis (FA):

This module helps you detect significant financial trends that might otherwise
be missed. In addition to providing budget planning on general ledger accounts,
FA gives you fixed-asset accounting, analyses, financial ratios and provides
financial statement reports. It also provides sutomatic recurring entries and
£inal budget plans to General Ledger.

Accounts Payable (AP): -

This application provides an easy, flexible way to manage your cash outflow and
take full advantage of cash discouuts. It provides accurate, timaly information
about invoice due dates, vendors and amounts. With this program you can entar
and maintain vendor invoices, inquire about aged payables, process cash
disbursements and analyze vendor performance. Balanced journal entries can be
sent to General Ledger, actual costs can be sent to Inventory lanagement and
outside operation costs and miscellaneous charges can be sent to Production
Control & Costing.

Accounts Receivable (ARI]:

This module lets you minimize your collection period, monitor cash flow and
reduce losses due to bad debts. It maintains a status of all customer accounts
and posts cash received to open items. It also creates aged receivable reports,
monthly statements and delinquency notices, providing credit information in

Order Entry and Invoicing.
Payroll (PR]:

Plant Operations Applications:

Inventory Management (IM):

This application helps improve plant productivity by improving inventory
accuracy and reducing the clerical effort needed to report and post inventory
transactions. Detailed inquiries help you maintain constant control of
inventory quantities, reducing the manpower roquired for expediting, taking
physical inventory and picking the material naed for production or shipment.

vnetpubl
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pProduction Control & Costing (PC&C):

This module lets you track the status of each production order. It highlights
excessive material and labor costs, pinpoints curreat locations, and shows time
remaining, as well as quantities completed by operation. With this spplication,
you can supply daily prioritized work lists so that work can be sequenced to
meet delivery commitments. Rapid transaction reporting assures that you have
sccurate information for analyzing work center performance and sanaging WIP.

Production Monitoring & Control (PM&C):

This module, through timely and accurate shop reporting, helps ensure that plant
floor transactions are reported accurately, that work is progressing and that
orders are being met promptly. It receives manufacturing orders and allows you
to add, modify or split them. It also prints bar-coded shop packets and
employes badges, prints prioritized updating of the production data base
provides more current and more accurate orders.

Purchasing (PUR)S

Purchasing allows you to request and maintain valid quoted, gives your buyers
more time to qualify and negotiste with suppliers, and analyzes veador
performance. These programs maintain requisition status, requirements and

validate vendor invoices.

Production Planning Applications:

Material Requirements Planning (MRP):

With MRP, the master production schedule is exploded into item requirements.
The result is a time-phased set of purchasing or manufacturing order
recommendations to be executed to schieve the master schedule. The master
schedule is used to calculate the projected inventory needs for all material
usages based on the bills of material.

Capacity Requirements Planning (CRP):

CRP can project your work load, long and short range, and help reduce
bottlenecks. It shows you available capacity in each work aresa. You can
project production schedules, summarize production so that you can analyze the
load on each work center and find out the production load in each work center
by time period. CRP validstes the production cspacity to achieve the order

recommendations made by MRP.

Product Data Management (PDM):

This application crestas and maintains a common item information base for
engineering, manufacturing end accounting. PODM provides you with information
about items, bills of material, work centers and routings. It lets you perform
cost simulations and analyses. Powarful maintenance capabilities such as
mass-ceplace and same-as-except transactions provide a productive tool to keep

the data current.
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Merketing & Physical Distribution Applications:

order Intry & Invoicing (OEAZ):

This application helps assure that reasonable ship dates are sssigned and that
inventory and production requirements are coordinated. Customer orders are
entered and edited on~line and sutomatically priced. Customer credit and item
availability are checked and the order is allocated to inventory or planned
production. This module produces a customer acknowledgement, pick list, bill
of lading and invoice. In addition, it maintains back orders, helps calculate
commissions and reports order status by item, customer or due date.

Sales Analysis (sA):

Tracking customer and product performance and evaluating the efforts of your
sales force are simplified by Sales Analysis. This application analyzes sales
and profits by item, customer, and by salesperson, for this year and last year.

Forecasting (FCST):

Forecasting lets you create and maintain forecast models by item and by item
family. Using a forecasting technique adjusted by seasonality curves and trend
lines, demand history is analyzed and projected into the future. You can
compare actual demand to the model, compare product life cycles to forecasts
and use the projected demand for planning production in either Master Production
Schedule Planning or Material Requirements Planning.
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MAPICS DB Instructional interests

Instructional offerings will be available from FVIC on the following MAPICS DB
modules. Please check those that you have an interest in learning about.

Address Telephone:

Company Name

Financial Management & Business Control Application

General Ledger
Financial Analysis
Accounts Payable
Accounts Receivable
Payroll

plant Operations Applications

Inventory Mansgement
Production Control & Casting
Production Honitoring & Control
Purchasing

Production Planning Applications

Material Requirements Planning
Capacity Requirements Planning
Product Dats Mangagewent

Marketing & Physical Distribution Applications

Order Entry and Invoicing
Sales Analysis
Forecasting

vnmapics 7 4




Also available to you is the personal computer based INMASS program instruction.

INMASS II/INCOME XX is & tool to aid in the management of & manufacturing
facility and an integrated sccounting packege. INMASS II provides the means
for managing inventory, purchasing, order antry, job costing, payroll and
material requirements planning. INCOME II includes modules which integrate
order entry, accounts receivable, accounts payable, purchasing and inveatory
with the general ledger. The wodular design of the system allows choice of the

modules needed by your business.

If you have an interest in this please check the modules that you would be
interested in learning about.

INMASS II

Inventory

Order Entry

Purchasing

Job Costing

Bilis-of Material

Material Requirements Planning
Payroll

Purchasing and Forecasting

INCOME IIX

Inventory

Order Entry

General Ledger

.Accounts Receivable
Accounts Payable

Payroll

Purchasing and Forecasting



Computer Assisted Design

Integration of the engineering and design functions is essential to
implementation of the computer {ntegrated enterprize. Fox Valley Technical
College has educational products available which can assist you in implementing
computer assisted design concepts.

We invite you to communicate your instructional needs to us by completing the
attached CAD product interest survey and returning it to us at the following

address:
Fox Valley Technical College
1825 N. Bluemound Drive
P.0. Box 2277
Appleton, WI 54913
Att. Phil Leverault
Q. vnetpubl 76




Computer Assisted Design Course Descriptions

AutaCAD Intruduction

This three-day class is aimed at the intreduction and development of AutoCAl
skills. The course will take the student from a basic level all the way through
the coapletion of production-type drawings. Many AutoCAD commands are
introduced as well as productivity skills.

AutaCAD Advanced

This two-day course helps students develop new skills and productivity ideas.
Key concepts are used to make your AutoCAD installation more efficient.
Concepts covered include advanced dimensioning, polylines and pedit.
Productivity ideas with divide, measure, trim and attributes are covered.
Prersquisite: AutoCAD-Introduction or equivaleat.

IBMCAD

This course will introduce the stuvdents to IBMCAD. the student will be taught
the methods of implementing IBMCAD, drawing techniques and plotting tha finished
product.

Commands will include line, arc and circle construction, copying, moving and
modifying existing entities. The course will also cover macro generation, and
DXF files for exchanging information with AutoCAD, CADAM and CATIA.

AutolLIsSP Intraduction

AutoLISP is a programming language that is imbedded in AutoCAD. It is not
difficult to use and is very productive in ths automation of AutoCAD commands
snd drawing capabilities. This course gives students background information
about AutoLISP. AutoLISP can be used to develop single letter commands or do
complete drawings sutomatically. It can be used to rewrite commands within
AutoCAD to comply with your own needs. Prerequisite: AutoCAD-Introduction or

equivalent.

3D AutoCAD

This course will clear up the mysteries of 3D. It takes the student through
the 3D world of AutoCAD. The student will learn about UCS, WCS, 3D filters,
faces and surfaces, as well as extraction of 3-view drawings, plus & pictorial
from the 3D drawings. Prerequisite: AutoCAD-Introduction or equivalent.

MS-DAS For AutoCAD

This one-day intensive course covers the MS-D0S operating system. Studeats
learn the DOS commands that are essantial in running an AutoCAD environment.
Thay covar trea-structure, diractorias, subdirectories, batch files, file

manipulacions and backups, along with managemant of these files.

vncadad
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Customizing AutoCAD

Customizing AutoCAD will involve menu macros, menu generation (screen pop-up,
tablet and icon), text fonts and hatch generation, and line customization. It

will also cover script and batch files and how they relate to AutoCAD. This
course will make AutoCAD such more productive for all working eavironments.

gystems Management for PC CAD

Systems Management for PC CAD will provide information on orgsnizationm,
structure and optimisation of tha CAD system and CAD Department as & whole.
The course will cover harddisk management, system management and trouble
shooting, personnel sanagement and organizational documentation for the C4D
department. AutoCAD, as well as, third perty utility programs will be shown
and used by the students.

Operating Systems for PC CAD

This course will introduce the student to the various operating systems for the
PC. These would include DOS, 0S2, and UNIX (XENIX). The student will learn

to communicate with the computer through these systems.

CADANM Basic

This course consists of 14 sessions on the basic operations of the CADAM

software. CADAM runs on a mainframe computer. The sessions are designed to
give students anfinderstanding of the basic CADAM cperations through "hands-on"
experience. The system is designed to produce mechanical drawings.

CADAM, Intermediate

This course is designed to go beyond basic CADAM skills to & higher level of
CADAM proficiency. The course content includes: overlays, details, sets and
attributes, engineering change/drawing compare, symbols, advanced dimensioning
techniques. Advanced uses of asuxiliary views, splines, standard libraries,
notes, files, analysis, using colors, kinematics, line widths, offset/flat

patterning, and plotting.

3D & Solids CAD

Three dimensionsl drafting including wireframe, surface modeling and solids
modeling uses and methods will ba studied in this course. Students will have
hands-on on CAD systems like AutoCAD, IBMCAD, CADAM and CATIA. Links between
3-D CAD systams and other CIM and computer aided angineering systems will be

explored.

78



Computer Assisted Design Products

The following instructional offerings are available at FVIC. Please check those
offerings that you are interested in learning more about.

Name

Address Telephone:

Company Name
Please check the courses you are interested in:

AutoCAD Introduction

AutoCAD Advanced

IBMCAD

AutoLISP Introduction

3D AutoCAD

MS-DOS for AutoCAD
Customizing AutoCAD

Systems Management for PC CAD
Operating Systems for PC CAD
CADAM Basic

CADAM Intermediate

3D and Solids CAD
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Zlectronic Publishing

Product marketing and documentation are an important component of the computer
integrated enterprise. On the following pages you will find a description of
the electronics publishing products available at FVIC which will assist you in
implementing this component of the CIM enterprise.

Also included you will find s form upon which you can communicate your
instructional needs to us at FVIC. We invite you to complete this form and
return to:

Fox Valley Technical College
1825 N. Bluamound Drive

P.0. Box 2277

Appleton, WI 54913

Att. Doug Paape
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publishing.

glectronic Publishing Course Description

Interleaf Publisher Basic Seminar

The Basic Interleaf Publisher seminar is designed to give the participant an
understanding of desktop publishing and the operstion of IBY Interleaf
Publisher. Opportunity will be provided for each participant to have extensive
"hands-on" experience with the program. The seaminsr will concentrate on the
basic festures of the program, as well as production of simple documents.

Ventura Orientation

This 8-hour hands-on workshop introduces the basic functions of Xsrox Ventura
publisher® . You will be introduced to techniques of document creatiom,
placement of text & graphics, and printing documents using laser printers.
Designed for those with little or no experiencs. '

Ventura Business Applications

In the Business Applications workshop, you will learn to produce professional
quality Dbusiness communications and promotional materials--brochures,
advertising copy, press releases, memos, presentations and reports. Workshop
ewphasis is on page layout and visual effects.

Ventura Newsletter

Workshop participants will learn to design and produce unique newsletters
without using cut and pest methods or expensive outside services. They will
review skills and planning, layout, composition and graphics. The workshop's
emphasis is on typographic effects and editing.

Ventura Design

You don't have to be an artist to understand the basic elements of effective
page layout. This workshop teaches you an eight-step process to guide you in
making good decisions sbout your own layouts and page design. The workshop is
conducted with pencil and paper. There is no hands-on computer training or
discussion of specific publication products. This workshop is recommended for
anyone who is involved in writing or editing, document production or electronic

.-

Pagemaker Basic

This is a 15-hour hands-on course using Aldus PsgeMsker in an IBM environment.
You will learn to set up a publication, place text and graphics in the document,
change text specifications, adjust graphics on the page and print a publication

on a laser printer.
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PageMaksr Advanced

Intended for those who already know the basics, this 15-hour workshop focuses
on design concepts, principles and techniques with hands-on applications. You
learn to analyse cosmunication probless and design solutions using PageNaker.

Courses beirg developed for future delivery.
Interleaf Applications Seminar 1

The Interleaf Publisher Applications Seminar 1 will provide the participant with
valusble experience producing Technical Publications using Interleaf Publisher.
The seminar will also cover basic Layout and Design techniques, which may be
applied to all documents.

Interleaf Application Seminar 2

The Interleaf Publisher Applications Seminar 2 will provide the participant with
valusble experience producing Business Documents using Interleaf Publisher.
The seminar will also cover basic Layout and Design techniques, which may be

applied to all documents.

MAC PagsMaksr

B aw -= This is an introductory hands-on course
using Aldus PageMaker in the Macintosh environment. You will learn to set up
s publication, place text and graphics in the document, change text
specifications, adjust graphics on the page and print a publication on & laser
printer.

MAC Graphics

Graphics on tha Macintogh-- This hands-on course will introduce the concepts
used to produce graphic images. Study will include crestion of graphics using
paint programs, drew programs, snd scanners, both color and monochrome. Graphic

image editing and senipulation will also be covered.

MAC Quark Xpress

Besinning Ouark Xprass-- This is an introductory hands-on course using Quark
Xpress in the Macintosh environment. You will learn the basic operation of the
program such ss how to set up e publication, place text and graphics in the
document, change text specifications, adjust graphics on the page and print a

publication on & laser printer.
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Electronic Publishing Instructon Interests

The following electronic publishing courses and seminars are available at Fox
Valley Technical College. For additional information concerning course dates
and times please provide the following information.

Name

Address Telephone:

Company Name

Please check the courses you are interested in:

Interleaf Publisher

Ventura Orientation

Ventura Business Application
Vantura Newsletter

Ventura Design

Pagemaker Basic

Pagemaker Advanced

Future Courses:

Interleaf Application 1
Interleaf Application 2
MAC Pagemaker
MAC Graphics

N MAC Quark Xpress

-
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NC/CNC Programming

This class is for individuals interested in continuing their study into advanced
manual NC programming. This class is for individuals who wish to move from
basic numerical coatrol programming into the use of the computer on which
conversational language and basic G code word addressing format will be used

on both mills and lathes.

PREREQUISITE: Numerical Control, Basic, or industrial experience on NC
machines.

C Programming Language

Introduces the rudiments of the C programaing langusge including variables and
constants, arithmetic, control flow, simple functions, and basic input/output.
Participants will write (code, compile, load, and run) several small programs.

Maintenance Management Systems

The course is based upon the use of MAXIMO software as a maintenance accounting
management tool. Topics covered are repair part tracking, repair design
procedures, order initiation, customizing reports and cost analysis.

Just In Time Manufacturing

The student will lesrn the concepts of JIT production that directly cuts
inventories and reduces the need for storage space and related fixtures. The
concepts of JIT as a quality improvement tool will be emphasized.

Robotic Welding

An introduction to the appliéation of the robot to the welding process. The
do's and don'ts of implementing robots in welding are discussed. Programming

concepts are included.

statistical Prccess Control

This course.will teach students the correct use and application of various
statistical tools of analysis, such as attributes charts, variable charts,
pareto analysis and process capability. Tachnical assistance is available to
assist you in making application to your operation.

—

Design of Experiments

This course will offer to the student an opportunity to learn sbout an sdvanced
statistical technology. Once learned, the student will be able to produce the
quality output at its source (the design). The dasign of expariment portion
of the class teaches studants how to set up the variables in a process
systematically and sequentially so as to be able to determine which of the
variables is having a significant effect on the outcome. Hypothesis testing
is an inherent part of design of experimants that will allow students to answer
the question of significance statistically.
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Introduction to Expert Systems

This course builds the concepts and skills for knowing and using Expert Systems,
the powerful productivity tools being implemented with increasing frequency in
the work place. The course provides practical training at both the concept and

the applications level, with opportunity to analyze an actual work place
probles, break it into elements, and produce & functioning Expert System.

Technical Assistance Automated Welding

A sutomated velding system is available to be placed in your company for a
period of 90 days. The intent of this project is to allow you to try robotic
welding in your plant on your parts befora making decisions about future

implementation.

Fox Valley Technical College staff will train your operators and assist you on
implementation and application to your product.

vamfgprec



MHanufacturing Processes

The kay to implementation of the computer integrated eaterprise is the
electzonic communication between the business and the sanufacturing operations.
Fox Velley Technical College has instrustionsl products which can assist you
in gaining expertise related to integration of the factory floor operation.

On the following pages you will f£ind descriptions of instructional products
available at FVIC. After reviewing these plesse take the time to cclploto the
interest mmrmd :otnm it to:

Fox Valley Technical College
1825 N. Bluemound Drive
. P.0. Box 2277
Appleton, WI 54913
ATIN: Richard Schaidt

R6
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Manufacturing Processes Products
Introduction to Automated Systems

sSmartcam

An integrated system of diflZerent modules for transferring part print
information into computer numeric control programming code. The use of the
system to integrate the design and manufacturing functions will be taught.

Robotics Introduction

A firm foundation in industrial robotics will be astablished. The major
electronics and mechanics of common robots will be studied. Robot types,
typical applications, and end-of-arm tooling will be presented. The programming
of pick and place and servo robots will be included.

Introduction to Plant Communications

The student will gain an understanding of the basics of plant communications.
Topics include the hierarchy of communications, LANS, media, MAP/TOP and floor

lavel devices.

Programmable Control Introduction

This is an introductory course for the programmabla controller. Content will
include n review of ladder logic, basic programming, PLC symbols, transfarring
standard ladder logic to PLC logic and interfacing.

PREREQUISITE: An understanding of direct current, altarnate current and ladder
logic.

Microprocessors

The microprocessor has revolutionized the electronics filed because of its size
and capabilities. Students are introduced to its impact in the electronics
field, terms used in its operation and application, various number systesms, and
arithmetic manipulations. The course includes an introduction to programming.

PREREQUISITE: An understanding of the principles of digital logic and the
various logic gates.

Numerical Control-Basic

Basic Numerical Control dasls with three broad sreas of numerical control,
namely the basic concepts of numerical process control, the design featuras and
capabilities of NC machines and the economic programming of common types of NC
machine tools. This course provides meaningful instruction to students who plan
to entar the machining industry as skillad trades peopla or technical laval

employees.
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Nanufacturing Processes Instructional Interests

Listed below are instructional offerings and technical assistance that is
available at Fox Valley Technical College. We invite you to communicate your
manufacturing training needs to us by completing and returning this form to

FVIC.

Address Talephone:

-

Company Name

Please check the courses you are interested in:

Intro to Automatad Systems
Smartcam

Robotics Introduction

Introduction to Plant Communication
Programmable Control Introduction
Microprocessors

Numerical Control Basic

NC/CNC Programming

C Programming Language

Maintenance Management Systems

Just In Time Manufacturing

Robotic Welding

Statistical Process Control

Design of Experiments

Intro to Expert Systems

Technical Assistance Automsted Walding

T
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;
Note: This is only a partial listing of tha courses fv .ls
Proc:‘um. For a complate description, ses tha FVIC
catelog.

(419-102) Hydraulics

Emphasis will be placed upon hydraulic control cireuit
devalopmant. Basic hydraulics, hydraulic activators,
accumulators, valvas, pumps, motors, fluids and (ilters
will be studied.

{

[}
{w4s-108) Manufscturiag Technology |

(628-120) Coatrol Devices

The course will present an evarview of muruwri::
used in industry. Materials, methods a
terminelogy of cemmon manufacturing tachniques will be
resented. The common manufacturing techniques will
discussed, and potential for automating will be
saplained.

(§23108) Digital aad Analog Clrcuita

(419-104) Pnsumatics

Emphasis will be placed upon componants included in
pneumatic control circuite. Basic pnaumatie principles,
air comprassion, work davices, cuntrol davicas and circuit
disgrams will be amphasized.

(603-147) Industrial Computer Programming

This courss is an introduction to tha digital computer. Tt
acquaints tha student with tha PASCAL programming
language. hardwars operation and use of tha digital
compulter.

(628-102) Automated Systems, Introduction to

The courss introduces tha student to tha concapts invelved
in tha movament toward factory sutomation systams
dictated by the demands for increased quality and
competitiva position. Conceptsoftha factory ofthe ” +ra,
such as CII, parts families and (lexibls manufa’ g,
will be covered.

(628-104) Electricity for Elactronics

Tha course is tha basic foundation for subsequent systams
study. Abasic knewledgaof direct and altarnating current
cireuits and test equipmant is gained through practical
application and theory.

Prerequisitet  Concurrent anrollment in Math,
Technical, Intermediate

An Equal Opportunity Employsr and Educator
Operating Under An Affirmative Acaon Plan

Fox\alley
- .. N Fechnical

We Do Not

Printed with the assistance of Fox Valley Technical College's
Printng program students
200071289

This course Is 3 study in digital electronics including
binary numbers, codes, Boolean o logic circuils,
countars, registers, decoders and siorage davices. Analog
devices are ll\ld& as they relate to their applications in
digite! circuits. Emphasis will be placed upon systams

application,
Prerequisites: Electricity for Electronics; eoncurrent
enroliment in Math, Technical, Advanced

(628-110) Manufacturing Technology Il

This is a study of computer-controlled manufacturing

processes with an amphasis en compuler numarically

cortrolled equipment, Concepts involved in schieving

quality erduumy gains will be amphasized. The
n

‘stndent wi an understanding of terminology
sommonly in tha industrial anvironmaent.
118) Robotics

A arm feundation in industrial robotics will be
astablished. Tha major alectronics and mechanics of
commen robols will be studied. Robot types, typical
appliestions and end-of-arm tooling will be prasented.
Tha pregramming of pick and place and sarvo robots will
be includad.

(628-114) Electrical Machines and Control

This course is a study of direct and alternating current
maotors, their operaling < iracteristics, construction snd
mechanical swilching techniques. Three.phase power
will be introduced sleng with sensors and system support
equipment such as convayors, pallatizers and machine

loaders/un s,
Prerequisite: Digital and Analog Circuits

(628-118) Microprocessor Fundamentals

Tha theory and application of tha microprocassor for
control functions, seltware | and processing data will
be amphasized. Advanced digital principles related to
microprocessor  system  architecturs, programming,
timing and interfacing will be presented.

Prerequisite: Digital and Analog Circuits

The courss will cever industrial control deviess, their uses
and interface. The contrel device a8 a cemmunications
and informatien.gathering device will be studied. Tha
student will learn to grogram and interface control devices
such as  programmable  controllars,  robots,
micracom, and visien systams,

Prerequisites Digital and Analog Circults

(628-13%) Servo Bystamu

The course will axamine industrial servo contrel. Fecus
will be on valodity and position control. Davices such as
resolvers, encoders, stapper motors and industrial drives
will be studied.

Prerequisite: Digital and Analog Circuite

(628-126) Blusprint Reading/CAD

‘Tha courss will be s combination ef instruction concorning
symbolization used on industrial blueprinte and an
introduction ta computer-assisted design. CAD will be
axamined from the point of view of basic principles, use
and epplication te computer-integrated manufacturing.

(628-138) Systems Integration

The student will interface various control end
manufcturing devices with werking manufaeving
sysems. course will stress communi W,
optoisolation, sperator information and system sai. .

(828-1%0) Manufacturiag Systems Application

The student will develep, in a group setting, a real or
simulated manufscturing system which characterizes the
concepts learned threugh the individua! courses. The
spplication for the stady will be sn existing
manufacturing operation in an area industry.
Prerequisites Systems Integration

(628-144) Eiectrical Powsr Systams

This courss is intanded (o enabla the studant Lo wark with
industrial power distribution systams. Emphasis will be
placed upon in.plant distribution of single: and
thres-phase systams a3 applied to automated
manufacturing systams. Emphasis will be placed upon
safa working practices related to high voltage systems.

Presequisites: Direct Curvent and Alternate Citrrent

(628-148) Motor Drive Systems

This course cevers various drive systems. Included will
be moter basics, direct currant and alternate current.
Students will understand variable frequency, pulse width
modulation and six step. Direct current drives and thair

applications ara included as they ralate to systema --

integration.
Prerequisites: Direct Currentand Alternate Cy ¢

*
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manufasturing presses.

With an asseciete dogres in Autemated Manufacturing
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read this brechure, tatk with eur counseler o
w Mth&o ABTONF 88 BN
Manufaeturing Systoms niclan,
Sineerely,

%’w,,‘ L 4“/‘/ M!C M

Fren Winkler and Dm Heffman
Instructors, AMST Program

Our Graduates Have Found Great
Jobs. Here Are Some Examples...

PLC Prn(nmcr Kinetic Systems, Manasha

lications Engineer
trol Corporation, Appleton

Field Servics Tochnicizn
Giddings & Lewis, Fond du Lac

Sales Application Engineer - Square D, Oshkush

Maintenanes Technician
Pierce Manufacturing, Appleton

Electrical Designer - Weldmotion, Menasha

Maintenance Technician
Waupaca Foundry, Waupaca

Profoulm

31

1(. -ou Were
Working As An
Automated
Manufacturing
Systems
echnician

ebuadance of epportunitios awalte you. These
sppertunitios witl allow you to grew te any limits that you
sot. You could be invelved in:

Programming Programmable
Logie Controllers (PLC's) in
' ladder logic.

Interfacing manufacturing cells
with sensors, computers and
machines,

Implementing vision technology
in a manufacturing environmant.
Programming and interfacing
robots or robolic-like machinea.

Interfacing machines with other
machinea to update and
automats.

Working at atations and concepts
in 8PC, CAD and CAM.

I
Could You b‘.?’%'"zf—\\

Autometed manufacturing deals with beth soncepts end
hands-on applicstions. Bacause of this diversity, an

AUTOMATED
MANUFACTURING 4
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Here's What S8ome Of Our Graduates
Have 8aid About The Program...

“The Asteomated Monulacturt m mn

prepared me very well for my

20 many ubhrmhmll‘lﬂhn
renies, PLC's or compuiers. | ended wp using

all of thess for my pesition. It was o program
nndlml‘n::un‘ o anyene.” m'.‘

“The Autemate] Manufecturing 8. amm
enforsble,ob atlendlsupirience i:‘.‘.'.':."'&."
procticsl “hands-en® mlnlu on difforent industrie
oquipment. The variety of subjects thal were md
eontinued to maintain my :mut (] &‘mmm
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A( MATED MANUTACTURING SYSTEMS
TECHNICIAN
nieal Pregram: Hbm

0s-108 MMM& 1 Credit
000104 Rloctriviy for Blostronics 3 Credie
€38-106 Tochnslegy ! 2 Credits
901-130 Communiention, Language 2 Credits

g

me-128 Symoms

801-100 Comamuniestion, Apptication

q Cosnumien, Basic

| 7. WY

Gein ......""“‘.‘.“i...m 3 Credit
-1 4 Credits
[ B ] mau-.mm Application 2 Credits

i

035-130 Manulacturing Application 3 Credite
ll-lll qu\d' of Human Relations 3 Credits
2 Cradits
13 Credits

How To Get Started...

Cl“ or write Nereen Jehnsen, our divisien eounu!or Tell
her abeut your current situation and whet you're inter-
md h Mlp

l‘ Val nical College
5 ..mm n—PO Bex 2277

leton, Wi 849 l&n‘"
«A.l.l) 738-8776
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Course
Numbes

628-100

628-101
804-151

804-152
004-153
105131
606108
809-103

006-121
606-126
804-181
804.162
801-101

628-102
628-103

623175
620-104

609-130
620-110

628-105
605-174
810101
801-105

COMPUTER INTEdRATED M ‘lUFACTURING TECHNICIAN
- Associate of Apphed Sclence Degree

Mmteoums(-)lnthhmmmghtnwwmmmmummmummtm
Kenosha and Elkhorn Campuses. Contact a Gateway counselor for detalls.)

wwmnﬂmmm

10-628-2

Course Tithe

First Semester
* Automated Mfg. Concepts/intro
OR

*Concepts of Enterprise/CIM for Mgmt.
sMath 131 (Prereq. 804-100 or

satisfactory placement test score)
sMath 152

#Math 133 (Prereq. 804-151)
*Microcomputers/intro to
*Technical Drawing/Understanding
#Sociology. Introductory

Second Semester

*Physics | (Prereq. 804-133)
*Computer Alded Drafting
#Math 181 (Prereq. 804-151)
*Math 162 (Prereq. 804-153)
sEngiish Composition | (Prereq. 801-100

or satisfactory placement test score)
* Autornated Manufacturing

(Prereq. 628-100 or 628-101)
*Manufacturing Processes - Machining & Weiding

Third Semester
*Quality Control
*Computer Alded Design & Manufacturing
(CAD/CAM)
#pgychology. introductory
*Rabotic Mechanisms |
#Elective

Fourth Semester
*Computer Integrated Mfg. Applications
* Automated Mfg. Systems
*Speech / Fundamentais of
#Technical Writing (Prereq. 801-101)
*E|octive

Suggested Electives
Electronic/Principies (Prereq. 605-112)
Digital Circuits (Prereqs. 605-122 & 605-101)
AC/DC Principles (Prereq. Algelra)

o

#1900-80]
Hrs Por Wk Resident
nClass Cowrme
Credits lac-Lad Foess
’
2 20 $ 7450
@ (o) (74.30)
2 rZ)] 74.50
] {1-0) 328
2 20 74.50
3 2-2) 110.73
3 @-2) 114.78
3 110,78
16 ‘18 $508.00
3 @-2) 112.73
2 (0-4) 76.50
2 20 74,50
2 20 74.50
3 (3-0) 110.73
3 2-2) 17.73
3 @2 NS
- 18 23 $6890.50
3 (3-0) 110.78
3 (14) 112,78
3 (3-0) 110.78
3 {2-2) 117,718
3 (3-0) 110.78
15 18 $587.73
4 (2-4) 187.00
3 2-2) 114.75
3 (3-0 110.73
3 (30) 110.73
3 (30) 110.78
16 19 $604.00
2 (1-2) 78.50
3 (M) 172,75
3 (2 2) u 117,78

Course Descriptions
Alded & Mansfactering
Avtometed Masafacturing Concopts/ Computor Alded Dulgn & Manstacturiog
m«mmum mmm%
Mn wil spplication software packages for
it "'“"“m""‘""m numerical control, circult board desig,
forming, ammbly of perts, sub- Ot pettern lsyout, and nesting ard
assemblies, control, Rudied.

lon planning,
information, data control and how
subsystems are interconnected and
communication requirements to form an
“Integrated” system.

wmmmmm
A study of automated mfutuﬂng

squipment, set- 09. opers I
programming. Types of

industrisl processes. The course is » lad
and lecture with emphasis on the practicsl
integration of manufacturing. the
machanical design and computer elec.
tronics in control processes. Practical
appiication of knowiedge in plant lsyout,
materisl flow, inventory control snd data
communication will aiso be covered.

developing of dats, planning and
8 process. 8 quality snd process

and softwere
engineering. actual or simulated
spplication,

and a project report.

:

Computer Alded Drafting
Study of baskc Interactive computer
graphics commands, used in the creation

Wmn.mmdam
commands, Al drawing is done on the
computer.

NOTE: Prerequisites can be walved with department approval.

Requirements for Gradustion:

1, 83 Credits with an average of 2.0 or above,

2. *Average of 2.0 (“C") or sbove for these major coursas.
3. #Courses which may be taken prior to entry In the program.

« Note: Resident course fees are based on the 198990 tuition rate of $35.25
gmmmmmmmofw 1990-91 is yet t0 be determined.

From time to time the District may offer a particular cuurse out of published sequence. By
50 doing, the District does not obligate itsell to otfer succeeding (LwIses LUl Of sequerke.

Etfective 1990-81 Schoot Year 9 J
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Concepts of Enterprise/

CIM for Management

Covers nun-engineering ana non:
manyfatturing (unctions of computer
integrated systems. introduces computer
integrated manufacturing functions for
management decision making, including
slaments such as supervision of communi-
cation systems, project management,
technical reports and presantation of
graphics, 4

Monufacturing Processes ~

Machiaing & Weiding

Processes and principles related to
industrial machining to include: milling,
turaing. grinding, driliing, boring.
broaching. and NC ., The use of
fasteners. adhesives ud welding
applications asre ais0 studied through
theory and “hands on" experience,

Micrecomputers/iatre T

Beginning course emphasizing essential
computer concepts and terminology with
microcomputer isboratory activities
including word processing, spreadshest
programs, database programs and an
introduction to the BASIC programming
language.

=2

Meckanlme
integration of electromechanicsl
mechaniame and drive with Industrial
robot mm Study of servo drive
systems of the electric, hydraulic and
pneumatic type and how they retate to

systems. intro to generic
robotology and thelr industrist
applications.

Tochnical Drawing/ Understanding
Surveys activities in the drafting
t rcoms, and graphic

Multiview. axenometric, olmquo
ections: lettering. dimensioning:

views, sections, revelutions, Copy

= sketching, hectograph, diszo,

Entry Level Occupations - Major Occupations Avallabie to Gradustes of the A.D.
Computer intagrated Manufacturing Program

8 for 0n of
mwmmm integration

2 Menuiachwing Enginesring Techaician: Assints In the Wpgrading of ol manulacturing aress relsted 10
comguters, & part of overall manictwring prodierm-soving.

3. Rebetic Spacialivt: Progyarns and edits clectromachanical devices 28 well 28 traing now empioyees in this
[,

4wmmwm¢mmmmm

Adancement Opportunities

Advencermant in the of the fvure may be Anther study which may lead
“ w may be accomplished by Arther study which may eed to

mwm

zm Autornated Manufecturing
3. Directer - Autormeted Appikations

mm

mummumm&-mummum-—;w
mmmmnmuwmnumun
process is necessary, Should e wiling 0 Jeam Aew sdvances and apply past eperiences.

Helphd High Scheel Coursens Machine Shop, Drafting, and MICrOCOMpUtr COwses.
Fcamae informircons Not svelisble st this tims, -

Seurces of Aaaions inTormitons Gatewsy Library, Talk with Gateway instructors and/or someons
working in the fleld.

BEST COPY AVAILABLE Q7
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Title: Technical Applications in the CIN Environment

Credits 12
Courses : cr
Orientation to the Computer Integrasted Enterprise 1
Businass Applications Overviow 1
Manufacturing Resource Planning (MRP) 2
CAD/CAM Linkages 2
Manufacturing Technologles 3
Implementation Migration 1
Integrated Systems Application 2
TOTAL 12

Course Descriptions

orientation to the Computer Integrated Enterprise
The student will ba presented with an overview of the computer integr :cu
enterprise involving managament, engiueering and production. Emphasis
will be placed upon the technologies involved, the benefits and the
integration roquirement.

Business Applications Overview
The courss will provide the student with the opportunity to explore
the integrated business enterprise. Emphasis will be placed upon
- financial applications and costing from order entry to financia'
analysis.

Manufacturing Resource Planning )
The cohirsa will examine the application of the manufacturing resoucce
planning role In the computer integrated enterprise. Various businsss
and manufacturing applications such as purchasing, inventory, master
scheduling, productlon control, etc. will be reviewed. Particular
attention will be paid to the inter-relationships batween the
npplications and specifically how they affect plant floor operations.

CAD/CAM Linkages
The course will provide the student with an understanding of the
communication linkages from computer assisted dexjgn to computer
assisted manufacturing to computer numerical control. Emphasis
will be placed on the implementation of computers in the design of
manufactured components (CAD), product engineering (CAE) and tool
path creation for computer numeric control (CNC) machines.

Nadhfacturing Technologies
The conrse will introduce emerging technologies which are necessary
to succesafully implement computer {ntegrated manufacturing. Fxamoles
of topics that will be covered are statistical process control, just in
time, sct-up reduction, group technology, etc. Applications of processes
related to robotics, vision systems, and bar coding will be covered.

a9



ISAC PROGRAM S8TRUCTURE

PHASE I -- Introduction to Integrated Systems
Course: 699-100 (1 Credit/18 Hours)

1. GOGeneral foramat of ISAC program.

2. CIM acronyms and teras.

3. Overviaw analysis of an integrated systea.
4. Contrasting CIM technologies.

S. Role of team work and communications.

6. Introduction to the ISAC Integrated System.

PHABE 11 -~ Compoments-of an Integrated System
(4 courses — 2 credits/36 hours each)

A. Computers and Systems Architecture
Course: 699-102 (2 credits/36 hours)

1. Elements of a computer system.
2. Data base systems.

3. Levels of language.

4. Disk opearating systems.

S. Flow charting.

&. Programming.

7. Files and data bases.

8. User software.

9. Telecommunications.

B. Manufacturing Planning and Control
Course: 499-104 (2 credits/36 hours)

1. Bill of materials.

2. Inventory control.

3. Business planning.

4. Master schadule.

S. Material requirements planninrq.

é&. Purchasing.

7. System avaluation.

6. Just-in-time.

9. CIM manufacturing planning and control.

C. Product Design and Product Analysis
Course: 699-106 (2 cradits/34 hours)

1. Dimensional metrology.

2. Statistical process control.
3. Computer aided design.

4. Simultaneous engineering.

S. Automated inspection.

1C0




D. Automated Production and Process Control
Course: 699-108 (2 credite/36 hours)

1. Process controllers and networking.
2. Prograsmable logic controllers.
3. Materisl handling systems.

4. Robotics.

8. ~Automatic identification.

&.. (CAD/CAM) shared data bases.

7. Compact 11 prograsming.

8. Post processors.

9. Tool path simulation.

10. Down loaring. :

11. Tool requirements.

12. -HMachinessatup.

PHASE 111 —- Applications of an Integrated Bylt.m
Course: &99-110 (3 credits/S4 hours)

i. Team structuring

2. Product development

3. S8imultansocus engineering .
4. Team_prablem solving

S. Production simulation

6. Praduct production
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Abstract
Milvaukee Area Technical College's
Computer Integrated Manufacturing Center

submitted by: John P. 8tilp, P.E.
Associate Dean
Technical and Industrial

The Milwaukee Area Technical College's C.I.M. Davelopment Center
consists of a number of industrial automation devices, such as
robotics, computer numerical control machine tools (CNC),
programmable controllers (PIC), computer aided design and
manufacturing (CAD/CAM) and coordinate measuring (CMM) which are
integrated and working in conjunction with one another. 1In
addition to the industrial equipment, a business computer links
the Center allowing both the business and technical side of
C.I.M. disciplines.

The Center is used to instruct the industrial workforce in the
Southeastern Wisconsin area in the use of manufacturing
automation, and to apply these techniques in their manufacturing
lants. This facility, dedicated in 1986, is one of the first of
ts kind in the United States. It closely models the National
Institute of Standards and Technologies' (NIST) Automated
Manufacturing Research Facility (AMRF).

The entire operation is controlled by a series of computers,
wvhich coordinate all activities of each component in the cell,
and relays messages back to a cell operator in the form of a
graphic picture. All these activities are happening in real time
under computer control. Artificial intelligence and specially
developed algorithms are used to control certain processes. Each
piece of industrial equipment is instructed to operate in the
exact sequence as dictated by the manufacturing process plan
which is developed as part of an overall material resource
planning (MRP) system. The cell control computer receives
information from the business and supervisory computers and
automatically communicates to devices which are unattendingly
manufacturing discrete piece parts. Production schedules are
simulated using computer software to optimize cell production.
Industrial computer controllers are all different vendors showing
true flexible integration. Networking to these controllers takes
place via point-to-point communications from the call controller.

| 103
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The components in the Center consist of the following:

- IBM AS/400 computer with MAPICS software for business
applications

= CAD/CAM computer lab with Zenith-based AT and IBM~-based
PS series and RT computers and Autodesk's AutoCad,
Computervision's Personal Designer/Machinist and
Bridgeport's EZ-CAM software

- IBM industrial "GEARBOX" supervisory computer

- DEC VAX supervisory computer

= Allen Bradley PLC/230 cell controller

-~ Asea Brown Boveri pick and place robot

- Kearney & Trecker horizontal machining center with Gemini
"D" controller

- Bridgeport vertical machining center with Allen Bradley
8200 controller

- Asea debur robot with vision systen

- Brown & Sharpe process control robot (PCR) coordinate
measuring machine

- Kennametal tooling, holders, inserts and tool breakage
monitors

- Scientific Systens Incorporatcd custom software and
integration

- IBM ELF data collection equipment

- Enerpac/Applied Power fixture power unit

- Honeywell Microswitch senors located throughout the cell
The MATC CIM Development Center has developed unique partnerships

with local and national industries listed above to promote
manufacturing productivity to small and medium sized businesses.
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FLEXIBLE MANUFACTURING CELL CONTROL HIERARCHY

BUSINESS SYSTEMS
(1BM AS/400)
CAD/CAM
(COMPUTERV!SION)
CELL SUPERVISORY COMPUTER

oEC 1

CELL CONTROL
COMPUTER
(A/B 2/30 PLC)

MRP

PRODUCTION PLANNING

PROCESS PLANNING

CELL PLANNING Mitwackes Arsa Techaical Collsge

8ILL OF MATRIALS

PART DESIGN John P. Sllip, P.E.

PART ROUTING Associsle Dean

N/C TOOL PATHS Technical and industrisl
700 West Stale Sirest
Milwaukee, Wisconsin §3233
414-278-8818

REAL TIME STATUS DISPLAY

DOWNLOAD PROGRAMS

A/l FUNCTIONS

ATRIFICIAL INTELLIGENCE

PROGRAMMABLE CONTROL LOGIC
CNC CYCLE COMMANDS

ASEA BROGPRT K&T 180 MORI-8 ASEA BROWN &
DEBURR vMeC HMC LATHE IRB 80/2 SHARPE SENSORS
ROBOT A/B 8200 GEMINI D FANUC 10T ROBOT CMM
COMMUNICATIONS:
PRIOR TO CELL OPERATION DURING CELL OPERATION
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CIM Development
Center_

MATC. The Institute of HIRE Learning!
Milwaukee Area Technical College

1015 North Sixth Street
Milwaukee, W! 53203




Milwaukee Area Technical College
Computer Integrated Manufacturing Development Center
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MATC CIM DEVELOPMENT CENTER

(A) Totsl Goll Intagration:

(B) Celt Supervisery
Computer:

(C) Gell Contrel Computor:

(D) Piek & Plose Rebecie
Werkstation:

() Vertisa! Machining
Center:

(F) Horisontal Mashining
Conters

(G) Merisantal Turning
Canter:

(H) v 00 Werkstation:

(1) Mobhetic Deburr
Werhstation:

(J) CIM Desumentation
Werhstations:

(K) CAD/CAM System:

(L) Mini Rrenible
Manufasturing Cell:

(M) Minl Avtemated
Manutfasturing Lab:

(N) Stand Alsne Rebetie/
Woerhstations:
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What is the
CIM Developi:ient Center
at MATC?

The CiM Development Center provides tech-
nical support services to orientate firms on
advantages of Computer-integrated Manufac-

“turing (CIM) technulogy, provide MATC grad-
uates as highly skilled CIM employees, retrain
existing workers, try out CIM applications at
MATC by co-sponsoring development proj-
ects, and afford access to resource mate-
rials including products developed by MATC.

CIM Orisntation

MATC provides a weekly two-hour CIM
orientation for managers, engineers, design-
ars, and production employees or for special
community groups. The session reviews the
process of flexible manufacturing in the ma-
chining industry, CAD/CAM systems, and
components of CIM, and is used to complate
an individual CIM development plan. A free
economic development service of MATC.

111

CIM
Resource Materials

MATC has a library of CIM manuals, mag-
azines, videotapes, and computer suftware
available to assist in investigation or ex-
amination of CIM technology. MATC has also
developed software packages and training
materials availsbie to industry and schools.
MATC-developed CAD/CAM materisls are al-
ready in use in over 700 schools nationwide.

TO OBTAIN INFORMATION
ABOUT SERVICES CONTACT:
CIM Development CiM Program
Supervisor
278-8742
Continuing SEducatien Associste Desn,
Continuing Education
278-0280
Admission to Programs Admissions Counssior
278-84867

‘o

MATC. The institute of HIRE Learning!

Milwaukee Area Technical College

700 West State Sirest
Milwaukes, W1 83233
414-278-8370
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MATC provides industry with highly
reined greduates of associste degree and
ocstionel programs for carsers in
#M. The CIM Derrslopment Center provides
reining courses for several specialized tech-
iciens to support the CIM machining and
urable goods manufscturing industry.

jome Associate Degree programs related to
)IM include;

8 Automated Manufacturing Technology
(Electremechanical Technology)
Prepsres technicians to install and
maintain computerized systams.
8 Computerized Machining Technician
technicians to operate
computerized machines and to program
the sutomated process.

8 Industrial Engineering Technology
Prepares technicisns to plan the process,
including assembly, flow, cost, and quality
control of products.

8 Welding Technelogy
Prepares technicians to manage and
progrsm computerized weiding systems.

® Mechanical Design Technology
Preperes mechanical CAD drafters and
designers.

® Electronic Design and Packaging
Prepares elactronic CAD drafters and
designers.

® Plastios Technology
Preperes technicians to set up molding
machinas and supervise production of
plastic products.

8 Fluid Power Technology
Prepares technicians to manage, install,
and maintain machines using hydraulics,
pneumatics, and fluidics.

Some Vocational programs related to CIM
nclude:

® Tool and Die —

Prepsres tool snd die skilled workers.

® Machine Toel -

Prepares operators of machining centers,

8 Computerized Numerical Control —
Prepares programmers and operators of
CNC machines.
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cim
Industrial Retraining

MATC provides retraining service for in-
dustries faced with adding new technology
and needing to upgrade workers. Employees
may attend special courses, seminars, and
workshops offered at MATC or at the em-
ployer site. Employees may attend s series of
special courses and earn 8 gpecialist certi-
ficate in an advanced technology. Employees
may need to have previous education and ex-
periances evaluated to determine an indi-
vidual career impravement plan.

Examples of technical courses offered in CIM
programs:
8 Machining Techniques
8 Technical Graphics
® Basic CNC Pregramming
8 Industrial CNC Centrel 1
8 Computer-Assisted Pregramming 1
8 inspectien/Quality Centrol
® Industrial CNC Centrol 8
® Manufacturing Materials
8 Computer-Assisted Programming 2
8 Process Planning
8 Teoling and Fixturing
8 Computer-integrated Manufacturing
8 Materials Handling and Piant Layout

Y

Y 'n.xﬁ

CIM Industrial
Application Development

MATC provides an ecanomic development
service to Business/Industry, individuals,
and colleges in which the CIM Development
Center is used to develop CIM applications,
for testing the feasibility or cost effective-
ness of the CIM process, or for testing new
CIM cellular technology, and for planning
future products or process requirements.

o 2\
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MACHINING ARTICULATION AGREEMENTS
MATC AND PARTICIFATING DISTRICT HIGH SCHOOLS
June, 1990

A1l programs listed award advanced standing in (622-101) Machining
Techniques, a first semester course in MATC's Computerized Machining
Technician associate degree program. The condition for all schools
calls for the machining instructor's signature on a certified competency
checklist. The design of this checklist varies from district to district
(see samnle agreement.) Technical mathematics articulation opportunities
are also built into each agreement. At the moment, additional advanced
standing opportunities tied to MATC's CNC Operator/Programmer dipioma
program are under discussion.

High School High School Course Titles
‘ Qualifying Students for Advanced Standing

Cedarburg Metals Manufacturing & Fabrication AND
Vocational Metals AND
Technical Drawing

Cudahy Metals 5-6 OR

Metals 3-4 with special projects
Grafton Vocational Metals (plus prerequ‘:ites)
Greendale Communication Systems and/or

Engineeriny Drafting/Design AND
Automated Manufacturing Systems (plus prerequisites)

Greenfield Precision Machining (plus prerequisites) OR
Vocational Metals ?plus prerequisites)

Milwaukee Tech (MPS) Machine Processes 3 (plus prerequisites) AND
Blueprint Reading

Port Washington Vocational Metals (plus prerequisites)

South Milwaukee Machine Shop I AND

Machine Shop Il AND
Machine Shop III

West Allis (Central & Machine Shop Technology (plus prerequisites)
West Milwaukee)
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Moraine Park Technical College
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Student Services

nonrslundable $10 fee.

Counseling

Financial AMd

Financial aid is available 10 all eligible
Moraine Park students, besed on need.
interesiod siudents should compileie the

sin Financial Aid Form (WFAF) and
submit 10 the appropriste Moraine Park
campus. Studenis may aiso be eligible for
Velerans' Benelils.

Other Services

117
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RANGE OF OBTAINABLE MAJOR OCCUPATIONS

oF odusaiiont

FOR

COM F-’l TERINTEGRATED MANUFACTHRING

TECHNICTIAN (CIN;

Possible essupstionsiomployment for program gradusies with sdditionsl werk experionse

{ aler Monulasturing
r Snginoer

Senler ONG Monvissturing

Manager

Posslble employment for pregram graduates: (enlry level)

A ctwiaton

CAD/CAM Opertor Tachnicion: Prepares and processes work used
dally in the manuiacturing environment 10 support engineering and

.CNC ¢ Uses various tools necsssary 10 prepare and

for production rune.

Material and inveniory Controlier: Uses various methods — MRP,
JT — 10 maintain and control inveniories 10 meet production forecasts.

Manufecture Technician: A laison position working in
conjunction with and manufacturing 1o implement
product changes into the production flow.

Offered at Fond du Lsc

!
|
i
|

000170  Basis Computer Alted Design one

Amorinen
000161 Poyshstogy of Human Relstons

Suppesied Blestive:

3100  Mevategy

006155 “Mothomeiies - Und 1
0060100 “Moshomenes - Uni §
000157 *Mamemenss - Und 3

Course dooeriplions con be found in the Mersine Park
Toshnisel Colloge Coteleg.
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. Robotics

One major slomont in the susemated manufacturing plant is
e industrial sebet. Rebots san be programmed
10 porfarm copatitive tushs sush 23 this sxample of metsl cutting
with 8 great dagres of sposd and presision. Rebois ean she
workers for highly dangsrous taskse.
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. Computer Integrated
) Manufacturing:
v The Future Is Here!
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Computer Integraied Manulacturing
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I
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i
i
hift

Reply Card

Morsine Pork's Computer Insagrated Monulacturing Program My ather inseress include:
is geaved lnrgaly 18 the werker with eaisting skills in o memw Etectromechanical
focruring trode. Hors s your chonee 10 may sbreast of the —
changing wwebnslagy. Yeu may be cligitis for advaneed sending, e Computer. Elucironics
aved on your werk . Come and mect with sn MPTI Mechenicel Design
counesier 19 evaluete your credentiohs. Enroll now, whils there ——
@ 0l v e Induniriel Engincering
e 16 libe a0 imterview, e Engine Technelogy
e | would Me my records reviewed for pomsible e Structural Technology

sdvenaad sanding.
e Pionst send me more informetion sbowt CIM.
Name Telephone
Addren
108 . MCS An Equel Oppuriuaty Emplny et/ Eduarer Funciemmg Unider Ad Aflomatios Acwen P
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NORTHCENTRAL TECHNICAL COLLEGE
WAUSAU, WI

ADVANCED CERTIFICATE PROGRAM
AUTOMATED MANUFACTURING CONCEPTS
FALL 1990

DESCRIPTION:

A twelve-credit associate degree level certificate in
Automated Manufacturing Concepts is designed to upgrade
persons employed in manufacturing related occupations in
Central Wisconsin. A unique feature of the certificate
curriculum is that it addresses key elements of automated
manufacturing operations with the primary objactive of
helping the learner develop a working knowledge of what
exists, how it works, and how it can be used. State-of-
the-art equipment and software centrally located in a new
manufacturing center is used as a learning environment for
instruction.

Automated Manufacturing Svstems
Module: 1. Automated Manufacturing Overview - 1 credit
2. Ccncepts of Team Building - 1 credit
3. Using Personal Computers For Manufacturing - 1
credit
Techiaical Ccmponents

4., Application of PLC's - 1 credit
., Servo & Non-Servo Robotic Application - 1 credit
6. CAD/CAM/CNC Application - 1 credit

Module:

Quality/Workceli Technologies

Module: 7. SPC Application - 1 credit
8. JIT Workcell Operations and Systems - 2 credits

System Applications

Module: 9. workcell Applications - 1 credit
10. Computer - Integrated
Manufacturing/Business - 2 credits
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University of Wisconsin-Stout
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DEFINITION(S) OF CIM

*The total integration of all
sanufacturing elements through
the use of computers

*The total integration of such
individual concepts as CAD,
CNC, robotics, and materials
handling into one large systea

-Source: SME

OUR PRODUCT:

Our graduates are typically

placed as manufacturing engineers,
process engineers, industrial
engineers, or production engineers.

OUR GOAL:

To produce a graduate capable of
designing end building an automated
manufacturing system (from "womb to
tombd").

130

CIM Software Modules
®*Business Planning and Support
*Product Design (CADD)

*Manufacturing Process Design
and Planning (CAPP)

*Production Planning, Monitoring,
and Control

"Manufacturing (CAM)
*Inventory Management (MRP)

*Inspection and Quality Control

DESIRABLE ATTRIBUTES OF OUR GRADUATES

#Strong math and science background
®*Attentive to "design for manufacturability”
#*Understand materials properties

*Thorough knowledge of manufacturing processes

*Understand manufacturing systems, sutomation,
and control systems

#*Possess team skills

*Demonstrate interpersonal and communication
skills

*Possess hands-on manufacturing experiences

*Able to work with other aspects of a business
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PREREQUISITE STRUCTURE

COMPUTER AIDED MANUFACTURING
170-504

(

ROBOTICS MANUFACTURING
SYSTEMS
170-505 170-510

NUMERICAL
CONTROL
170-537

SIMULATION OF
MFG. SYSTEMS
170-540
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170-504 COMPUTER ASSISTED MANUFACTURING

CREDITS: 3
CLASS TIME: 3 HRS/WK/SEM

(Plus Arranged Lab
Time)

PREREQUISITES: 354-141, or 354-144
or Instructor's |
Approval

*INTRODUCTION TO TYPES OF MANUFACTURING SYSTEMS

*INTRODUCTION TO PROGRAMMABLE AUTOMATION, INCLUDING NUMERICALLY |
CONTROLLED MACHINE TOOLS, ROBOTS, AND PROGRAMMABLE CONTROLLERS

*INTRODUCTION TO GROUP TECHNOLOGY AND COMPUTER AIDED PROCESS PLANNING
#*INTRODUCTION TO MANUFACTURING SIMULATION

#NC PROGRAMMING, COMPUTER AIDED PART PROGRAMMING (USING COMPACTII), AND
USE OF PROGRAMMABLE CONTROLLERS

DRESCARIPTION:

A lecture/iaboratory course designed to introduce the student to the concept of group
technology, computer scheduling, process control, coding and classification systems, and
the relationship between part grouping and part costing. It includes justification for and
application of computer assistance in the manufacturing process, machine process ‘control,
robotics and material handling, automated assembly, use of automated systems to provide
veal time inventory information, part grouping and product design in relation 1o the total -
manufacturing operation. Computer programming and part processing using the APPLICON
BRAVO3 and COMPACTI integrated CAD/CAM system. Part shapes ure drawn and analyzed
on a Hewlett-Packard mult-color plotter. A simple materials-handling provlem is presented
using the PUMA 600 robot to gain exposure to robot application concupts. The course
includes several individual and small group (2-3 people) activities.

APPLICATION: :

The course provides expasure to fundamental concepts related to computer assisted
manufacturing and acts as a prerequisite to 170-505 Robotics, 170-510 Manufacturing
Systems, 170-537 Numerical Control, and 170-540 Design and Simulation of Manufacturing
Systems. Enroliment typically includes, but is not limited to, Industrial Technology, Applied
Technology, Applied Math, Technology Education, and Business Administration.
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170-504 COMPUTER AIDED MANUFACTURING

*Introduction to the types of product
desand and types of sanufacturing
systems

*Overview of CIM, CADD, and CAM

*Introduction to programmabdle
automation, including Numerically
Controlled (NC) machines, robots,
and programmable controllers

*Introduction to Group Technology (GT)
and Computer Aided Process Planning (CAPP)

*Introduction to simulation of manufacturing
systems

*Integrated system architectures
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High
MASS
PROD~-
VOLUME UCTION
SYSTEM FLEXIBLE AND
SPECIAL SYSTEMS
STANDARD EQNMT.
Low
Lov High

VARIETY

TREND: Product mixes becoming more
diversified

1REND: High voluse production 1is

decreasing, vhile mid-volume/mid-
variety production is increasing
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INTRODUCTION TO MANUFACTURING SYSTEMS WAYS TO CONTROL MANUFACTURING PROCESSES

*Continuous or Mass Production Systems *Mechanical control typically using
| caas, templates, and jigs) which
#Intermittent Production (batch production) . lends itself well to high volume

(mass) production
#*Low Volume Production ("job shop"
production, tool and die shops, prototype *Manual control (operator turns
work) | hand lever in turn driving a
lead screw) which lends itself
to intermittent or luw-volume
TREND: Continuous production decreasing, production (flexible)
intermittent production increasing
*Programmable control (msnual
TREND: Batch sizes decreasing to 1 (JIT) coitrol of hand vheels replaced
by precision servo or stepper
motors). Includes NC, robots,
and programmable controllers

TREND: Programmable automation
repidly becoming more popular
for all types of production

INTRODUCTION TO PROGRAMMABLE AUTOMATION due to:
*flexibility (changeover)
*Numerical Control (NC) *improved quality
o Definition of an axis *multi-axes contouring

o Point to point vs continuous
path control

0 Absolute vs incresental
dimensioning

o Floating vs fixed zero points

o Manual NC progresming using
Word Adress vs Tab Sequential
formatting

o Even vs odd parity

o CNC, DNC and computer
hierarchies

*Robotics

o Robotic system components,
levels of sophistocation, applications
Servo vs non-servo rodbots
Robot designs/configurations
Intro to robot programming methods
Robot program storage

0000

*Programmable Controllers
0 Introduction to input and
output devices
o Introduction to ladder logic
programming

computer Asisted Part Programming
o NC programming languages (APT,
COMPACTIIe, etc.)
o Integrated CADD/CAM systems
(BRAVO3 system, AUTOCAD! Bridgeport

system) 1 36




Articulation: The Key
.

ARTICULATION: THE KEY TO
EDUCATIONAL TRANSITION FOR STUDENTS

Exploring Selected Alternatives

Submitted in Partial Fulfillment

of Requirements for

VoEd 8130
Critical Issues in Vocational Education

by
J. Timothy Mero

University of Minnesota

June 5, 1990
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Articulation: 7Tne Key
2

ARTICULATION; THE XRY T0
BOUCATIONAL TRANSITION Fron STUDRNTS

Exploring Selected Alternativee

Intredvuction

The reneved onphaeis on traditional acadenics oontained in
and the eis en going to oollege have been vieved
y many vesationa)l educators at the Secondary level as o de-enphaeis
of practiocal education eurrioulum,
Studies oriticlising Public education have created public demand
for schools to stre then their eurricula in the basie skille. zp
Fesponse, educationa pouoznkoro in many areae of the ecount
increased the nusber of acadenio oredits Necessary for high school
graduation, During 1904, at least 44 states increased the
graduation réquiremente for sclence, math, and English (Delavare

Argue that because BNy non-ooll
eventually attend college, a broad be Tound in the baefio okills
necessary. Grou Ppoeed counter by ¢ ating that raleing the
nusber of acadenic oocureee ired for high sehoe) graduation wii)
deprive non-cellege Studente of the opportunity to explore
occupational areas of interest or develop basic technical
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their time in personal service and development courses such as
physical education, arts and crafts, home economics, and vork
experience. .

shapiro (198¢) sites a National Center for Rducational
Statistics studies in 1980, in vhich seniors evaluated various
aspects of their high school experience. Gensral education students
rated their school experience as less satisfactory than did oon:go
preparatory or vocational track students, and were lesst satisti
wvith the quality of academic instruction and teacher interest in

students.

Moreover, €3.3 percent of those who had dropped eut of
high school before being graduated indicated they were in the
general education track at the time they left high scheol.
om{ 6.7 peraent ef the dropouts came frem the academic track,

vhile 29.8 percent cane from the voacational progranm.

But vecational or career training en the high school level

als0 leaves much to be desired. Says Parnell, ‘Regardless of

the research and despite our rhateric about the unigueness of
each individual, many peeple still advecate that agidenic means
advanced and {s for the students and that career

education is for the students’ (Shapire, 1986, p.91).

In man M!h schools, vocational education programs are not
viewed as the link te the next educatienal level. All toe eften,
vocatienal education :. rans are vieved as having heen reduced to
“a euphemism for the l1ing of students with behavioral probleams*
(shapiro, 1986, p.91). In this environmental setting, one cannot
help but wvonder hov many of these students beshave the vay
they do because they see no purpsse or fuzure in their scademic and
vocational programs. Unable te visualise tha relatienship hatween
their high school experiences and the knovledge, skills, and
attitudee they vill need to take on the challenges which lie ahead.
From their perspective, high school could very well u:gur as the
dead end road. Feeling that they are going novhare, they become
frustrated wvith an educational system vhich was naver designed to
:nm‘: .t\‘adonn to complete their formal education at a single

nstitution.

rt a na L

Articulation programs are known various nanes. Warmbrod and
Long (1986) suggest that the artioculation programs between secondary
and postsecondary institutions make high school students, embarked
on vocational technical carser programs which span grades 11 through
14, feel like they are college=bound as they catch views of nev
opportunities and a better, possible future. The future they see as
attainable.

Not all articulation programs, hovever, are the same.
Following a reviev of literature, ic became apparent that the tsra
articulation hae been loosely applied to a broad range of programs.
To add to the confusion, selected terms used to identity specitic
articulation programs have also been used as collective titles forv
groups of programs. The confusion arises when the titles used to
group articulation programs, do not adequately describe all programs
vithin the group. Each articulation program is unique and meets a
specific educational need. Vocational educators should dbe familiar

Q

140

Articulation: The Key
’ ..‘

with the mqre common term, used to identify articulation programs
including: (1) barrier removal programs, (2) enrichment programs,
(3) shared facilities, (4) ocombined enrollment, (S) contracted
services, (6) transfer of credits, (7) time-shortened programs, (8)
advance placement, (?) one-plus-ens, (10) advanced skills programs,
(11) core curriculum or pretechnology, and (12) vocational technical
tvo-plus~-tvo preparation.

Barrier Remova) Prograng

Not all so called articulation programs meet Long, Warmbrod,
Faddis, and Lerner's dstinition, previously cited, "of helping
students make a smooth transitien frem ene level of imstitution to
another" (Long et al., 1986, t.ll. Artioulation efforts which link
tvo ot more institutions te simply remeve educational darriers and
theredby benetfit the student are net nev. Mnlo{ (1970) detined a
vell articulated educational pregram as one that provides students
the optortunlnu to develop to their highest potential in attaining
educational as well as carveer ohjectives. The first four

articulation prograns neet Manley's definition by removi
educational Mmon. Y Y ™

Enrichaent Programs '

Enrichment programs are usually developed by a tsecondary
institution i{n response from ene er mor, lecal schaool districts.
Larner (1987) noted that a typical proyram might he provided to meet
state nr:qulrmnt for um: ohildren. u ite simpl nd simpl

TOYran Arrangessnts are generally quite s e, and simply
rortro student te obtain a letter frea the high scheel
rincipal stating that their attendance at the postsecendary
ns:ltuuon will not interfere with the students secondary school
work.
In some cases, students o'n aoguire dual high school and
college eredit, receiving their high scheel diploma in addition

to earning, in seme cases, tve senesters’ eredit toward a

college degres. The enrichaent model is possible on a

tull-time or part-time basis and eperates during the regular

acadenic year as vell as during suamer terms. edits can be
held in escrev fer later applicatien teward a program at the
schoel or, in some cases, may be transferred to other

institutions of higher education (Lerner, 1987, p.17).

Although the typical enrichaent prograa io oriented tovard
acoelerated students in their senior year vho plan te attend a
postsecondary scheol after graduation, Lerner (1987) noted that
programs can permit the partieipation of seleated 10th and 31th
graders. In additien to the regular postsecondary curriculums,
programs could also include noncredit seminars, conferences, and
vorkshops as summer enrichment activities.

ghared Facilities
Maving twc types of schools in close proximity has the

advantage of shar selected facilities. Lerner (1987) noted that
this may be particularly true when the institutions involved are
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required or would like to provide services or acquire expensive
sophisticated equipment and/or facilities that neither mutution
could provide en their own. With the possibility of scheduling
problems, uoooz:od as & givens shared facilities are cost effective,
represent the Saat use of equipment, and can greatly enhance the
recruitment efforts.

shared facilities can cover an ever widening list of options
from athletic facilities and dining facilities to library or even
specialised classroom and laboratories.

One arrang<ment frequently made is the use of secondary school
facilities by postsecondary institution for adult evening education
programs of college level oceurses.

Gombined Enrollments

Although not as obvious between secondary and postsecondary
institutions, consider the advantage of having students from one or
wore high schecls (public and/or private) enrolled in the same
class. This is particularly beneficial when neither institution has
a sufficient number of students to justify offering the course.

Dual enrcllwent has a great deal of merit from an economic, and
perhaps, an educational standpeint. Now consider the possibility of
using postsecondary facilities. As Lerner (1907) cbserved, *"This
approach takes advantage of the best ipment available and makes
possible the use of additional facilities® (p.16). As an
alternative, consider the possibility of distant learning and the
technological advancements which are available. The opportunities
to combine enrollments quickly take on a different appearance. The
magnet school concept is a variation of this program.

contracted Services

Contractual agreements to offer classes at other institutions
has a sultitude of possibilities both horisontally as vell as
vertically. Again, the technolegical advancements in educational
delive sxsto-. provide a multitude of rtunities. The state of
wisconsin is divided into eleven Cooperative Educational Services
Aqonctos.écllhy areas. ZRach CESA provides, among other things,

~ contracted services wvhich the individual secondary local educational
agencies could not individually provide or justify. In specitioc
instances, it may be desirable to have po-tlooondurx inatitutions
contract to provide certain advance courses taught in the high
school. Lerner (1987) explains that "contracting represents an
alternative source of imstructional faculty and permits. . .
students to obtain some exposure to other forms of higher education.
In many cases, the institutions could not make the program available
to students without contracting for these specialised services”

(po 15) .

A school could contract to offer special summer sessions
for high school students in advanced classes in order for these
selected students to take advantage of these special high-=level
classes. Through such an effort, the school not only enriches
the curriculum, but students exposed to the school are more
1ikely to attend that school in the future (Lerner, 1987,
pe 15) .
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Sredit Transter

Mthngh fev examples can be found of eoornuvo efforts
between publiic secondary institutions and public postseconda
vocational technical institutiens for direct tranafer of credits,
such agreements do exist between 1ic secondary institutions and
proprietary occupational imstitutions as well as community colleges
vhich can serve as models.

The concept is quite lhslo and provides a link vhich helps a
student make a smooth transition te the next level in the
educational system. As Lerner (1987) notes, those students vho
complete a seoondary vecatienal edusatien prugram have ired
very specific skills and knovledge in nornum for employment.
Some community colleges de grant some college credits for theee
achievements. 7The number ©f credits transferved will depend on the
integration of the stated competencies into the tutuoomlu
ocurriculum. Depending en the particular discipline in question,
terner (1907) indicated that 3-10 hours of oredit may be granted for
the secondary scheol preparation. The avarding of advance credits
generally follow one of two options.

1. Students vho earn "A" grades in approved secondary courses
receive the advance credit(s) directly.

2., Students vho receive “"3" grades in approved secondary
courses, can gain adva credits h the oredit by
exanination precedure.

3. In additien, applicants fer the transtfer of credits must

meet the college and program requirements and become
matriculated students.

This process of transferring credits for authorized secondary
courses differs from the advance placement (the next artioculation
:::gn-) in that the eredits are ascepted prier te commencement of

tsecondary course of study and avarded vhen the student
matriculates. Spencerian College, for example, allows the transfer
of 16 secondary credits (4 classes) for ocsurses vhich include these:

English Nath
TYPing shorthand - Gregy
Dusiness lav Business Correspondence

Searvtarial Acoounting
Human Relations
Anatony and Physiology
Salesmanship
Merchandise Math

(cited in Lerner, 1987, p.9)

Acosunting X

riling and Records Management
Medical Terminelogy

usiness Coamunication
Consuner Roonomics

If a student from a qualified high school earned "A" and “p"
grades in approved courses and could transfer 16 credits, quarter or
semester, into a Minnesota or Wisconsin state college/university, it
would equate to approximately $1,000 tuition. For private
postsecondary institutions it could even be more. This is a
recruiting tool technical colleges cannot currently touch.

Lerner
(1987) appropriately points out that: 1 4 3
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Traditionally, 2-year postsecondary teachere have been
reluctant to accept secondary learning experiences for college
credit, yet these eame teachers expect {-year colleges to
accept their students’ accomplishments without queetion.
Often, membare of the !lﬂlt{ believe the etudents are not
c‘:\ul:uod and will not do well at the postsecondary level

’.. L]
Otften technical colleges create barriers for vhat may be
reasonable consideration, only to loee more that they gain.

Time-Shortened Programs

Most of the articulation programs are deeigned to facilitate
advance placemant in postsecondary programs for thoee etudente wvho
have mastered the fundamental competenciee in high echool.
Tine-shortened programs are deeigned to allow the etudent to
conplete postsecondary phase faster vhile saving the etudent the
tuition equivalent to the time eaved. As Long et al. (198¢) noted
hovever, "thelir skill levels do not advance beyond the traditiona
progran® (p.4). .

Advance Placement

Often referred to as time-shortened troqrulc. the students are
granted postsecendary coredics for accomplichments at the eecondary
level. Although the credits are avarded in varicue vays, each has a
caveat which distinguiehes advance placement from credit transfer.

Firet, the person wvho entered the college ae a eecondary
student, the enrichaent program, and hae asplrations tor
postsecondary etudy, are avarded advance placement. The enrichment
program students in thie case essentially etudy certain topice in
depth rather than general technicsal training. As they matriculate
they are avarded advance placement eredita enly if they enroll in
the program for which their enrichment program applied.

Breuder and Martin (1983-86), identified a gecond type of
advance placement in wvhich college credite are awvarded for high
school courees completed. Llong et al. (198¢) noted that thie second
type involved eotlcgo instructore and their high echool counterparte
revieving the specific course eyllabusee or task liet.
agreement of which high school courses are more or less equivalent
to introductory postsecendary oourses, matriculating students can
receive advance placement with the written recommendation of their
high schoel instructore for those competencies mastered. "In the
occasional cases vhere competencies for which eredite hae heen
avarded are shown not to be mastered, the student is given
lnd-pozdont t?structton in subsequent coursee® (Breuder and Martinm,
1903-8 [} ’n’ [

Hennepin Technical College in Minneapolie, Minnesota, serving
both secondary and posteecondary students, has one of the most
ambitious and successful advance placeaent programs as noted by
long et al. (1986¢).

Occupational curricula that are compatency-based lend
themselves readily to training any students--eecondary,
postsecondary, or adult--regardless of age. With this in nind,
some articulation efforts respond to declining enrollwents and

1 d '1
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fiecal pressures by training high school and postsecondary
etudente with the same curricula (and eften together in the
sams Classes). Some of these pregrans share faculty and
oqui t; others operate at independent facilities or
institutions (Long et al., 1986, p.4).

The third advance placement program profile involvee a skille
teet vhich allovs the student to receive advance placement for
demonstrated mastery.

The final profile for advance placement is noted by Larner
(1987). This profile involvee individual studente with "C® gradee
vho applied for credit transfer in some postsecondary imstitutions
will receive advance placement but will not receive the credit
transfer until after successfully completing a specified nuaber of
poetsecondary oredits at the granting institution.

one-plys-One

A career ladder approach, the receiving posteecondary
institution accepte studente wvho have completed a one-year diploma
(the tirst one in the one-plus-one) pregram at another institution.
The moet common vould be a proeprietary scheol. Although vocational
technical diplomas are not awvarded at the secondary level in
Minnesota or Wisconsin, tvo scenarios come te mind. Pirst,
articulation programs muet addreee tha individual who movee into the
etate from another state in which the vecatienal technical diploma
vae avarded at the escondary level. 8Second, the individual in an
sdvance placenent program similar to the Mennepin Technical College
progran mentioned previously.

Advanced Skills Programs

Long et al. (1986) discusses advance skills and a common
nienomer often applied te advance skills training.

Mvanced ekills programe alee aim at avelding duplication
of training, but the pu e ie npet te epeed etudents through
the curricula more efficiently. Rather, advanced skills
programs streamline fundamentals in erder to make voom in the
curricula to teach more advanced skille than etudente would
normally get in a traditienal eccupational program. Nost of
these prograns have a hiyh-technology eaphasie, deliver mere
conaentrated and more advanced content, .nd graduate students
at a ‘master technician’ level. A misnomer that is often
u{pllod to all advanced skills programs (and many
time-shortened programs as w.nf is '2+32,' even though many
proznu do not invelve a structured learning sequence from
grade 11 through grade 14 (Leng et al., 198¢, p.8).

Por the purpose ¢f thie paper and te preclude the cenfueion
assoclated with tvo-plus~twe as a ecllective term, program titlee
identified by Long et al. (198¢) fer the twe main advance skills
programe, are adopted (a) core curriculum (or pretechnelogy)
programs, and (b) "true vecational-technical ‘242’ rmrou in which
the entire occupational training curriculum begine in grade 11 and
terminatee at the end of grade 14* (p.S).

Secondary and postsecondary institutions, according to Van
Allen (1988), are engaging in advance skill articulation prograns
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noy. An advance skills program is an
articulation program which joins the high schoel ourriculum with two

ars Of education at a postsecendary imstitutien (Paxnell, 1988).

£ properly designed, advance skills :.mrm can provide maximum
eentinuity of instruction vithin and betveen educational
{nstitutions. The end product is a highly 8 falizsed and
enployable, some may say trained as educated, technician.
Warsbrod and Long (198¢) argue that the training m.tbhuh- for
advance skills programaing are only limited by educational resocurces
and employment trends.

Given a favorable environment for their development, advance
skills programs have wnparalled advantages. One signiticant
advantage deals vwith separate educational urisdiction joining
together for the benefit of students. In developmantal phase,
instead of focueing attention on institutiensl budgets, authority,
poundaries, and prestige, van Allen (1988) found that the
paructpating educational institutione tended to focus on student
outcones which vere defined in terms of student achievement levels
based on employment oppertunities. The student centered orientation
provides the essential ingredients for the successful development
and implementation of an articulation pregram. When the
representatives of the participating educetional institutions set
aside vested interest for the expeated gains in student achievenent,
with it cemes the commitment, ceoperation, and the eftective
communication essential for success.

Core Currjculum Program

The main purpose of core curriculum or "pre-tech® programs
is to produce better prepared high school graduates for entry
into posteecondary technical tra ning programs. Core
curriculum programs !tvo secondary students a broad basic
background in technology--a strong “"cere® of concepts and
skilis-=but de not restriot etudents to making an ooccupational
choice in their junior year. Many such prograns include
agreements that enable matziculating student te bypass
postsecondary introductory seurses and take more advanced
courses than the 2-year training program weuld allov. Although
the preparation is broader, high school students still receive
sufficient specifie ekill training for entry-level employment
(Long et al., 1986, p.S).

Several examples of an articulated core curriculua program are

nov avallable.

1. Oklahoma City's articulation effort, which is built on the
Principles of Technology "tech-prep® curriculua developed
by the Center for Ocoupational Research and Development
(CORD) and the Agency for instructional Technology. The
articulatic.s responds to community neede for more and
better trained technicians for high-technology industries
{n the Oklahoma City area. It also is part of a local
econonic development effort to attract nev high-tech
{industries to the city (Long et al., 1906, T'”'

2. One leader {n this effort ie Dan Mull, president of the
center for Occupational Research and Development (CORD) in
Waco, Texas. CORD (1984) has daveloped a 2-year course in
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mud science fer junier and eenior high scheol students
t sheuld improve ir knovledge of science and math,
Several secendary vecatiomal scheels threugheut the nation
have adopted this conoept and are developing excellent
eo:::o saterial for this 2-year sequence (Lerner, 1987,

P .

3. The CORD (1988) W&W
is an articulation exiort with four pos ry tracks

for (a) laser/electre optics, (b) instrument and control,
(o) robotics and automated systems oocurses, and (d) micro
electronics course.

4. cCurriculum 2000, published by the Society of Manufacturing

ineers, is an articulation effort involving secondary

and postsecondary tvo and four year colleges and
articulated curriculua development for manufacturing
engineer educatien and engineering technology.

Vocational Technieal 2-plus-3 Proqren

The vmttu‘l technical 2-plus-2 protnu takes a total view
vhich is foocused on develeping advanced skills for a high technology
eocupational area during grades 11 through 14.
Usually fasulty members, administrators, and o-ttoyor
representatives are invelved in planning the curriculus and deciding
vhat will be taught at each grade level (Warmbrod and Long, 1986,
p-239). The curriculua arranges the study ef mathematics, science,
communication, technelogy, and specifie technical skills associated
vith the ocoupational area under study to reach the paster
m level of competencies by a step-by-step progression
erninacing at the end of grade 14. A career ladder approach is
built in which permits student exit at the end of grades 12, 13, and
14 (Varmbrod & long, 1986; Long et al., 1986).
To achieve this ambitious outoome, vocational technical
%242% prograns must blend the resouroces of both the secondary
and postsecendatry institutions. T"ie may involve oreating a
Jointly eperated training facility: writing nev oceapreheneive,
eeqnuug-uu‘ ouzricula for all 4 rt“"' Nlidt streng,
clese vorking relatienships ameng participating adm nistrators
and fasulty; sharing instrueters; maintaining exceptienally
close relationships with local mlo{orﬂ investing substantial
planning time and funding; and sreating and sanaging complex
“::“' operational and funding structures (Long et al., 1984,
’- .

Herisontal Articulation

The time-shortened and advance skills articulation program are
called vertical articulation which are deeigned to help the student
viev the multiple level educaticnal system as a single systea. Llong

et al. (198¢) specifically identifies one other fora of articulation
vhich should be mentioned briefl

Norisontal articulatien :.e’(uue.. the novenent of a student
from onhe Campus or g ram to another of the same tgpo. Currently
this type of articulation effort is negotiated at the postsecondary
level, but can impact directly on secondary/postsacondary
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articulation efforts.

1t the student participating in a vertical articulation program
cah nov move horizontally at the end of the grade 13, the additional
flexibility is a major selling peint for initial entry of the
vertical articulation program at the secondary level.

Overconing Parriers

The most common concerns about articulation p ams relate to
stalt uccotnnoo. institutional turf concerns, poor internal
comsunication and inadeqguate promotion (Long et al., 198¢).

Pfollowing a reviev of literature, Stevart and Neiman (1986)
concluded that!t

while an increasing number of institutions were found to
be working on articulation agreements, it appears that most
reports described individual efforts rather than information
about establishing articulation agreements. The common
characteristic found in the reports related to the need to
establish cemaunication so that duplication of efforte oculd be

nininised (’o 118).

In their 3tudy of articulation in veocational agriculture,
Stevart and Neiman (198¢) substantiated that even though secondary
and nostsecondary vocational pregrams (sgrieuwiture) teachers have
manhy mutual perceptions in cosmon, more communicatien should ocour,
Stewvart and Heiman recommend that secondary teachers involved in
articulation pn!nu should (a) learn mere about postsecondary
education, (b) visit postsecondary programs, (a) teach secondary
etudents about careers requiring mtum.g‘pnnnthn. and (d)
refer prospective postsecondary students to apprepriate
inetitutions. 'ﬂu{ also recommend that postsecondary teachers
enhance the articulation effort by promoting cemmunication with
eecondary teachers. Activities recocamended Stevart and NHeiman
for rcnmnduy educators to promote artioulatien inelude (a)

a nting eeeondary teachers e pregrean advisery esmsmitcees, (b)
visiting Individually vith secendary teashers at their institutien,
(e) inviting secondary teachers te visit prstse~sndary pregrans, and

(d) developing a policy for avarding college eredit for documented
prior learning. '

Inplewentine Interinstitucional Mrticulation

In a study of secondary-postsecondary articulation cenducted
for the National Center for Research in Vocational Education, lLeong
ot al. (1906) determined the approaches to articulation and
identified common activitiee as vell ae berriers te tha presese.
They identified two of the general medels for articulation programs,
the time ehortened and the advance skill, mentiensd provlouutz.
Regardlese of the model followed, the articulation programs studied
had the following characteristics in common: (a) leadership and
cosmitment muet be provided froa the top, (b) faculty (secondary and
posteecondary teachers) must be involved early, () relationships
sust be based on mutual reepect and truet, (d) the mutual benefit to
all parthere muet be ensured, (e) articulation agreements must be in
vriting, (f) communication between participants sust be open, Glear,
and frequent, (g) initial goals must be modest, (h) responsibilities

Q
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sust be clearly detined, (1) ourricula must be competency-based, (J)
the focus must be onh mutual zuu rather than individual/ :
institutional interests (turf)(Long et al., 1986; cited in Lerner,
1987 cited Varmbrod & s 1906).

Lerner (1987) identities the fellow twvelve steps for

consideration in implementing an artioculatien program:

1. ldentify the need for and benefits of articulating with
other educational institutions im your area.

2. ldentity ether educational institutions that would benetit
from articulating with yeur schoel or cellege.

3. HNeet vith the chief executive officers (C20s) of theee
organisations. ‘

4. heeign someons the responsibility of directing the
articulation eftort.

S. Identify the person in the private odoupational school who
can certify tranefer etudents from vocational school
programs.

6. Retablish clear cemmunication channels within your
fnetitution and betwesn and a institutions.

7. Determine the college or university degree program into
vhlch‘tho private ocoupational school students can
transfer.

8. Establish vhether the tranafer will be granted on a
course-by-course basis or on the blanket concept.

9. Develop written artioculation agresasnts fer execution at
the institutional level and hetveen pregran departaents.

10. Begin by selecting one eor two pregran areas that appear
anenable, vhere faculty members have established
relationships, and that have a partieular need for
articulation. Once these Pregran areas are sucoessfully
articulated and the benetits made visible, use these
succeeses to get other eccupatiensl departments involved.

11. Establish a contact persen eor department at each school
invelved {n the agreement.

12. Provide sesretarial r¢ for artioculatien sserdinator
and faculty teo aid thelir eeerdimatioen, planning, and
ourrioula develepment.

13. BRstablish a systeam fer eertifying student ecempetencies or
educational a 1ishments frem the artioulated ecurses.

14. Publlcise the artieulation arrangeneits and pregrans to

etudente, parente, empleyers, ans cemmunity offio‘ale
(Pp.18-19).

Summaty

Succeeeful articulation pregrans are fesused on impreved
communication among persone at the secondary and poeteescondary
levels, and those policies and praotices which facilitate etudent
Yrogrou. Becauee of their close relationship to students on both

evels, teachers are key personnel in a process. Impreved
articulation is a cooperative effort which must invelve ocounselor
and administrators at both levels. The suecees and extent to which
any articulation progras is hegotiated involves credit or
recognhition for prior experiences at the secondary level.

Parnell (1983) offers seven specific recommendations for

149 ™



developing
1.

situations. n
successful ur:T:uiutton.

7.
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cooperative efforts.
All students Nesd a student centered curriculum., Th-
barriers to achieving excellence for Mt be
fdentified and remcved.
Untfocused learning vill net produce excellence.

Educational ptograms must provide the necessary structure
and substance.

students must be able to view the educational system as

‘providing a single, coherent prograa.

Students must see and feel a connectedness between vhat
they do and the larger vhole between education and the
rest of the real world.

students must experience or be able to envision &
continuity in learning betveen one institution and
another.

sSecondary level vocational education curriculum must aim
at preparing students for broad career areas rather than
for specitic jobs.

Students must see the value in and necessity to develop
the competencies for mun\unt their learning th hout
a lifetime as a means of avoiding cbsolescence (ci in
Shapire, 1906¢). ‘

There is no single articulation program vhich will satisfy all

student focused communication is the key to
If articulatien pregrans are not developed

betveen secondary and poltuooma.tuumum. ong one leses.

vocational education progrems at
at risk and the postsecondary p

feeder Programs at the secondary
themselves have the most to lose.

be the ke
neani

articulation can help ,‘“T future technicians frem uokinq their
n

fnitial postsecondary tra

area.

secendary level be placed
ran fail te develop necessary
evel. Ultimately the students
Articulatien :n!nu appear to
te success. By making postsecondary training pregrams
, attainable, and mere attractive te etudents

ing-=and employment--eutside the local
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ZENOBIA ¢ ASSOCIATES
ADVANCED TECHNOLOGY GROUP (ATG)

WORLD CLASS MANUFACTURING

MPLCS o CciM 8p OA/TC/MIS
Manufacturing Operationsi Computer Strategle Office
Planning & Improvement Integrated Susineas Automation
Control Processes Msanufacturing Plsnning Yelecom-
Systemas . municstions
MRF 1l AS/RS +CAD -Strateglc -Office

AGY Computer Alded Planning & Automation

Juat-In-Time -Msaterls| Design Conaulting
(JIT) Handling Flow -Telecom-

Conventlonsl- CAM *Strategle munications
-Total Quality Automated Computer Alded Buaineaa Planning
Control (TQC) Manulacturing -MIS Planning

Work Cell ‘Strateglec
-8ynchronized Flow & Control GQT Manufacturing *Software
Mig Optimized Concepta Group Planning
Prod. Tech Technology *Hardware
(OPT) -Factory *‘Human Resource

Automation CAPP & Organization *Communications
-Dlatribution/ Computer Alded Plsnning
Requirements *Facliity Layout Process Planning

& Flow
-Loglatics FOF
Plsnning *Re-Induatrlsi- Fsctory of the
ization Program Future
-Procurement/ Management
Supply Line -CIM-MRP U-JIT
Mgmt *New Plant Integration
Deaign
-Preventative
Msintenance *Egcliities
Management

-Optimization
& Simulation

«Declalon
Support
Syatems

-Order Entry
-Financial Sys./
Integrated to
MRP Il

-Forecaating
Modeling

*Consolidations
& Rearrangements

*Conventionasl
Cost Reduction
Programs
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CIM Conference
June 6-7, 1990

SMALL GROUP WORKSHEET - MORNING SESSION

Group Participants:

Group Leader:

1. CIM Components

2. CIM Competencies

(over)

El{fC 156

Aruitoxt provided by Eic:



3. What articulation linkages are needed:
A. With other schools/districts

B. Business and Industry

ERIC 157

Aruitoxt provided by Eic:



Marv Franson , Group Leader #1  Merlin Gentz, Group Leader #2 Ed Falck, Group Leader #3

Virgil Noordyk Jon Stevenson Levin
Terry Tower Ed Falck John Ross
Haller Chuck Oestreich Steven Skowronski

David Stinnett Walt Peters Al Hiles
Ken Mills Mark Durkee Bill Bulloch
Fred Skeeba, Group Leader #4 Gary Leonard, Group Leader #5
David North Mike W. Bird
Gordon Haag Steve Prahl
Marcel Mildbrandt Dave Peterson
Al Miller Al Pitts
Dennis Leonard Robert Zuleger

‘Ray Price
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CIM Conference
June 6-7, 1990

SMALL GROUP WORKSHEET - AFTERNOON SESSION

Group Participants:

Group Leader:

1. CIM Mission/Position Statement

2. Curriculum Needs

(over)

ERIC

Full Tt Provided by ERIC.



3. Future direction of CIM for Wisconsin

. 160




John Ross, Group Leader #1 Al Pitts, Group Leader #2

Gene Koshak Terry Tower

Jon Stevenson Jim Tucker

Mark Durkee Robert Housnar
Fred Skeeba David North
Dennis Leonard Gary Leonard
Robert Zuleger Ray Price

Ken Mills, Group Leader #3 Merlin Gentz, Group Leader #4
Larry Haller David Stinnett
Ed Falck Chuck Oestreich
Steven Skowronski Al Hiles

Gordon Haag Marcel Mildbrandt
Mike W. Bird Steve Prahl

Virgil Noordyk, Group Leader #5

Walt Peters
Kevin Lipsky
Bill Bulloch
Al Miller
Dave Peterson
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CIM Conference

Certificate of Completion

This is to certify that

Cim Participant

Participated in the CIM Conference at UW-Stout, on June 6-7, 1990

Bruce Siebold, Dean, School of Industry & Technology

Howard Lee, Project Director

A project sponeored by the Wisconsin Stase Board of Vocational, Technical and Adult Bducation and the
University of Wisconsin-Ssout, Center for Vocational, Technical and Adult Bducation
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Aruitoxt provided by Eic:

CIM Conference
June 6-7, 1990

Evaluation Form

Directions: Please respond to the following items based on your experience in this workshop.
Use the following responses.

1= P = Poor
%-B:-RelowAmue
= = Average

4 = AA = Above Average
S = E = Excellent

——Evaluation
Presentations/Sessions/Resources P BA A AA E
1 2 3 4 5
1. CIM - An Industrial Application - Don Manor............ 1 2 3 4 5§
2. Technical College Presentation
Chippewa Valley ........ccccviuiiiniiiiniiiniiiiiiiiiiinn. 1 2 3 4 5
Fox Valley Technical College ............ccoceunrenne. eeerens 1 2 3 4 5§
Gateway Technical College ..........ccceeiiiuuiiiiiiiinicinnnnes 1 2 3 4 5§
Lakeshore Technical College.........cccoevviuiimnrerinressenene 1 2 3 4 5
Milwaukee Area Technical College..........cccveeurrvuiiurnnens 1 2 3 4 5§
Northcentral Technical College..........cceeiiuireiiiiiiniinenns 1 2 3 4 5§
Western Wisconsin Technical College.........cccooviiininnnnnn. 1 2 3 4 5§
3. CIM at Stout - Bob Meyer..........ccccovrrrrrerencn. vevererens 1 2 3 4 5
4. Future of CIM - Frank Cenovia..........ccooviniinniinnninnnnns 1 2 3 4 5§
5. Small Group Discussion
A. CIM competencies, components & articulation ............ 1 3 4 5
B. CIM mission, curriculum needs & future of CIM ... ...... 1 2 3 4 5§
C. Small group presentation...........c.ccceessvesssuecsraeesans 1 2 3 4 5§

6. What did you like best about the workshop?

7. What could be improved?
165



DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 1
Center for Vocational Technical and Adult Education
 Group numbers based on the PRIMARY group for this analysis
Analysis on 22-Jun-90 at 01:05 PM. Data from file: CIMS0
Survey unalysis of response to 13 questions, by 30 people

Question: 1
NGOGt s

Cim - An Industrial Application - Don Manor
(1) =Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- --- Stand Dev =--- =--- Number --- <=-=<-- Quartile -=----

Omit No Omit Omit No Omit People Checks Frirst Median Third IQR
0  4.07 4.69 2.47 0.62 30 30 4.53 4.8% 85.18 0.63

Omit 1 2 3 4 S
0.13 0.00 0.00 0.07 0.13 0.67 People
4 0 0 2 4 20

Question: 2

" Technical College Presentation - Chippewa Valley Technical College
(1) =Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev =--- =--- Number --- =--<-- Quartile ------
Oomit No Omit Omit No Omit People Checks First Median Third IQR
0 3.77 4.04 1.65 0.74 30 30 3.5 4.04 4.63 1.13

Omit 1 2 3 4 5
0.07 0.00 0.00 0.23 0.43 0.27 People
2 0 0 7 13 8

Question: 3

Technical COllege Presentation - Fox Valley Technical College
(1)=Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev --- =--- Number === ==-=-=- Quartile ====--
Oomit No Omit Omit No Omit People Checks First Median Third IQR
0 4.40 4.71 1.78 0.46 30 30 4.38 4.80 S5.15 0.78

Omit 1 2 3 4 S
0.07 0.00 0.00 0.00 0.27 0.67 People
2 0 0 0 8 20
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DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 2
Center for Vocational Technical and Adult Education

Group numbers based on the PRIMARY group for this analysis

 Analysis on 22-Jun-90 at 01:05 PM. Data from file: CIM90

Survey analysis of response to 13 questions, by 30 people

Question: 4
[ T ]

Technical College Presentation - Gateway Technical College
(1)=Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean =--=-- =-- Stand Dev --- -=- Number --- ==-=-=- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 3.60 3.72 1.36 0.96 30 30 2,94 3.87 4.59 1.66

omit 1 2 3 4 5
0.03 0.00 0.07 0.40 0.23 0.27 People
1 o0 2 12 1 8

" Question: 5

Technical College Presentation - Lakeshore Technical College
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =-- Stand Dev --- --- Number -=- ===--- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 3.73 4.00 1,65 0.7 30 30 3.38 4.00 4.63 1.25

Omit 1 2 3 4 5
0.07 0.00 0.00 0.27 0.40 0.27 People
2 0 0 8 12 8

Question: 6

Technical College Presentation - Milwaukee Area Technical College
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =-- Stand Dev =--- --- Number --- ===-==- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.17 4.31 1.30 0.66 30 30 3.80 4.32 4.90 1.09

Omit 1 2 3 4 5
0.03 0.00 0.00 0.10 0.47 0.40 People
1 0 0 3 14 12
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DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 3
Center for Vocational Technical and Adult Education

Group numbers based on the PRIMARY group for this analysis

Analysis on 22-Jun-90 at 01:05 PM. Data from file: CINS0

Survey analysis of response to 13 questions, by 30 people

Question: 7

. Pechnical College Presentation - Northcentral Technical College _
(1) »Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5) =Excellent

Group ---- Mean ---- --- Stand Dev --- --- Number «-- =-==--- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.13 4.28 1.26 0.59 30 30 3.81 4.24 4.78 0.97

Omit 1 2 3 4 5
0.03 0.00 0.00 0.07 0.57 0.33 People
1 0 0 2 17 110

Question: @

Technical College Presentation - Western Technical College
DID NOT PRESENT

NOTICE: Item responses consist of 100% OMITS
No data will be printed.

Question: 9

CIM at Stout - Bob Meyer
(1) =Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean =---- --- Stand Dev =--- --- Number --- ===--- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 3.70 3.96 1.67 0.84 30 30 3.36 4.00 4.63 1.27

Oomit 1 2 3 4 S
0.07 0.00 0.03 0.23 0.40 0.27 People
2 0 1 7 12 6

Question: 10

Future of CIM - Frank Zenobia
(1)=Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev ~-- =-- Number --- =-=--=- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.57 4.57 0.57 0.57 30 30 4.09 4.67 5.08 0.99

Omit 1 2 3 4 5
0.00 0.00 0.00 0.03 0.37 0.60 People
0 0 0 1 11 18
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‘DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 4
Center for Vocational Technical and Adult Education

Group numbers based on the PRIMARY group for this analysis

Analysis on 22-Jun-90 at 01:05 PM. Data from file: CIM90

Survey analysis of response to 13 questions, by 30 people

Question: 11
NIRRT IS I I s

Small Group Discussion - CIM competencies, components & articulation
(1)=Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev --- --- Number === ==--=- - Quartile ==--- -
Omit No Omit Oomit No Omit People Checks First Median Third IQR
0 4.13 4.28 1.32 0.70 30 30 3.7% 4.31 4.90 1.18

Omit 1 2 3 4 5
0.03 0.00 0.00 0.13 0.43 0.40 People
1 0 0 4 13 12

Question: 12

Small Group Discussion - CIM mission, curriculum needs & future of CIM
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev --- =--- Number --- ===-==- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.37 4.37 0.61 0.61 30 30 3.87 4.37 4.92 1.06

Omit 1 2 3 4 5
0.00 0.00 0.00 0.07 0.50 0.43 People
0 0 0 2 15 13

Question: 13

SRS TR IRIN NGRS NN IR
Small Group Discussion - Small group presentation
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group -~--- Mean ---- =--- 8tand Dev === =-- Number ~-- ==-~=-=- Quartile -=-=----
Omit No Omit omit No Omit People Checks First Median Third IQR
0 4.20 4.34 1.29 0.61 30 30 3.85 4.33 4.90 1.05

Omit 1 2 3 4 5
0.03 0.00 0.00 0.07 0.50 0.40 People
1 0 0 2 15 12
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CIM Conference
June 6-7, 1990
Evaluation Results

. What did you like best about the workshop?

IheoppamxﬂtyfondmimuammdinwucmﬁomDPLVTAEmdtheUmvmitym
discuss CIM.

Depth of discussion.

Sharing of information and insight into other districts and schools.

Discussion level.

Good exchange with secondary.

Too much to mention.

Common interest and direction of programs.

The fact that secondary schools were included.

Sharing, networking.

The lity to interact with technical school instructors.

BObOpen}‘“y‘w andMFrmk ?ogd?bh hange of infi i 1l ird
commu on, exc of information, excellent spirit among participants,

mlmagemem and planning. Kudo's to Howard Lee, Tim Omﬂe Nelson.

groups

Quality of presentations, networking with other schools.

Getting together.

'3\:“ of a statewide initiative was the highlight-we now will be able to move

Is:eheve something significant will be a result of the conference. Good job!

aring

Seeing whatishq:mnin in other districts and in the industry today. The small group
discussions were :

Group interaction, smallgmu discussions.

Hel gdleVTAngetwmmdgivedmctimtoCIM.

Interaction and sharing of experiences, etc., by all members of the conference.

Brin lnruowcu Don Manor and Frank Zenobia.

All
onllllevels t. Iliked this. Also we had direction and I feel some
ccoﬂl:mtweswﬂlbedevelq)armdmpmmwiﬂbemdeformmh ed. programs in

Just to have the opportunity to be involved was most worthwhile. Good start on

communications.

Technial college presentations gave a good picture of CIM. Small groups with secondary
postsecondary were very good.

'Ihis was & very worthwhile worbhop! Good organization and excellent food and

accommodations.

Very good workshop. Thanks!
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Evaluation Results Continued

. ‘What could be improved?

Continue the effort.

Articulation and sharing of information between secondary schools and tech schools.
Continue this service.

What needs to be done to successfully integrate this.

Better pictures on the Stout presentation.

Day was too long.

Better room

anc‘:‘udebuxinmleada:mmmmeednpmgetdnirgummd' approval on what we are
oing.

Neetf follow-up to implement recommendations.
Idﬁnka"studymp"medng.nthe”hnck."(mfamalget-mgemu).coulddomaew
break down the barriers and create friendships, than some meetings could. I would suggest
it be done at the end of the first day.

Probably the best individual objective conference attended - information - education and
direction.

Continue the good work. Iam pleased I was here and feel it was very worthwhile.

It was all very .

If possible, more time for nters, such as Frank and Don.

‘Sl:imeofmerepcmcould a little shorter, especially the first day, because of the long
ve.

Communications to share, "do not redevelop the wheel.” Involve other school,, DPI.
Expand DPI/VTAE articulation proj

Itwuﬁrmsingmseeme -Stout person have poor transparencies and slides in
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Introduction

Wisconsin companies are increasingly competing in a world market place. They are
competing for customers who want quality products and services that are designed to meet
their specfﬂc needs and sold at competitive prices. In this congsumer driven, intemational
market place, it is important that a company be able to respond quickly to consumer needs
and produce a high quality product. As a result, many of our , marketing, and
management systems are outdated. For example, it is no longer practical to have a two to
three year lead time in the development of a new product when a competitor can develop a
\ new model in less than a year.

These conditions are motivating Wisconsin companies to automate more production
&mmcesm and develop computer controlled manufacturin g:‘y:‘tems Computer Integrated
ufacturing (Clh(d? is a system that integrates the data for the marketing, design,
production, and operations portions of the oanpanv_ly to develop a more efficient and
responsive producion system. The Wisconsin VTAE system has recognized the
importance of CIM., Several VTAE districts are dewlopinmum and facilities P 4
on CIM. CVTAE contacts with these districts through the Professional
Develotment Coordinator Project has revealed an interest in a meeting where the districts
could share their programs and discuss the differences. These districts would also like to
have additional input on CIM trends and other new manufacturing techniques. In addition,
some high schools are initiating programs in the CIM area. They are purchasing equipment
and developing curriculum materials. There is a need to articulate high school pro
with the secondary technical college programs. Moreover, there is also a need
opportunity to articulate the two year postsccondary programs with four year university
programs.

Purpose

The purpose of this project is to bring tngether the postsecondary VTAE technical colleges
and UW-Stout staff members who are working with CIM to discuss current program
content, identify areas that need further develorntnt, and determine how these programs
can be articulated. In addition, this project will involve a sample of high schools that are
working on the CIM related programs in order to identify areas of articulation between the

high school and postsecondary programs.

Objectives

This project addressed the following objectives:

1. Identify the latest trends in computér integrated manufacturing (CIM) technology.

2. Identify the common components of the CIM programs being offered in the Wisccnsin
VTAE System.

3. Specify articulation linkages between two year technical college CIM programs and
four year university programs.

©
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4, gelﬁnmne logical components for high school technology education programs related to

5. Identify articulation linkages between secondary and postsecondary CIM programs and
business and industry.

L ]

6. Describe areas in which further curriculum development is needed.

Participants

Participants for the workshop came from three groups. The first group consisted of eight
VTAES who had either a CIM program course center or cell. A contact person in these
eight schools was identified by Jean Burns, Trade and Industry Consultant, Wisconsin
State Board of Vocational, "Technical and Adult Education (see correspondence from Jean
Bums in Attachment C). These eight schools were invited to attend and provide
infonmation about their CIM pro course center or cell. This group was asked to also
prepare a 15 minute video tape of their CIM set-up as part of their 25 minute presentation
allotment. Each of these schools were also provided $250 stipend to make the video tape.
A letter (see Attachment B for example of correspondence) was sent directly to the
identified person with copies sent to the assistant director of instructional service.

A second group of participants consisted of the remaining eight school districts. Each was
asked to send two persons to the workshop. A letter was sent to each assistant director
who was asked to forward it to the appropriate person(s).

The third group of participants consisted to high school teachers. Because the workshop
was also comane(f with articulation between VTAE districts and high school, a hi

school was invited for each VTAE district which had a CIM program. Names of high
school instructors were solicited from Dick Kitzmaun, Technology Education Consultant,
DPI.edOther high schools involved in the High Technology Training Project were also
invited.

Letters and follow-up phone calls were made to each VTAE District. The final list of
participants may be found in Attachment A.

The Workshop

A two day agenda was developed and followed (see Attachment A). Jean Burns was
consulted during the development of the aﬁn‘.‘da to ensure consistency with State Board
&oals. The overview by industry and the sharing of existing VTAE progmns with the

ture of CIM rounded out the first day. The topics for the second day highlighted issues
feit to be important for all participants.

Don Manor, Executive Consultant, John Deere Tech Services started off the conference by
presenting "CIM-An Industrial Application.” The presentation highlighted a brief history,
the need for the John Deere company to change, how the company changed, the kinds of
new operations brought in, how they were developed and manatged. and the status of the

company at the present time. A slide serics (see Attachment D for slide script) showed the
latest CIM equipment and emphasized the importance of planning. A question and answer
2
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period followed. A 4.69 mean score out of a possible 5 indicates that participants felt the
presentation was excellent. :

Each o« the Technical Colleges present then showed their video tape and explained their
CIM program course center or cell. Sanervvlded handouts (see Attachment E) and
indicatedpu'dmwouldmkcoopiuo the video. Many questions resulted from these -
presentations. most did not know the extent of what is happening at other colleges
this session was felt to be very useful. A pooled mean score of 4.2 shows that participants
felt these presentations were between above average to excellent.

‘ Don Manor was also asked to share any comments from an industrial perspective as to the
present technical college CIM programs.

Frank Zenobia, of Frank Zenobia and Associates, made a one hour and forty five minutes
sentation on CIM Concepts and the Future of CIM. See Attachment F for handouts.
ile the high school teachers found the presentation very technical, the technical college

participants found the presentation very stimulating. An evaluation score of 4.6 indicates

that participants in general felt the presentation was on the excellent side.

On the morning of day two of the workshop, participants were divided into five groups,
(see Attachment G for all group assignments and discussion questions) three technic
college groups and two high school groups. They were also mixed up between groups
since some technical colleges and high schools sent more than one person. The task of the
small group was to determine the CIM components needed, CIM competencies of future
workers and to identify Articulation Linkages (existing and needed). After a lively
discussion, each group reported their findings to the conference. The groups, participants,
and the comments they presented are listed below.

Small Group #1
Morning Workskeet Results

Group Participants: Marv Franson, Virgil Noordyk, Gene Koshak, Terry Tower,
Larry Haller, David Stinnett, Ken Mills

Group Leader: Marv Franson

1. CIM Components

Human Resources-Most Important

Quality-TAI

Team Building

Committed Employees

F.T. Students in All Programs Need

Individual Program Skills

CIM in and of Itself Needs Not to Have Hardware-Minor Importance

ERIC -6
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2. CIM Comretencies

Entr,y Competencies

Math/Communications
 Individual Program Competencies

Exit Competencies

« Program Specific Skills

» How Human Factors Integrate into the Organization
e Humi.: Factors-Team Work

3. What Articulation Linkages are Needed
A. With Other Schools/Districts

* Colleges need to work together to select vendors, identify pitfalls, service,
software, hardware, training

Cooperative ventures; three systems-actual, cost, training

State CIM Steering Committee

State Board Leadership - Void with J.B. Departure

We need to help hi school teachers recruit students to their programs-stress
implications of math, science engineering, orientation to careers

B. Business and Industry

 Companies we work with lead credibility to our programs
Business and industry reps help recruitment
« Help improve image of colleges

ERIC - 7
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Small Group #2
Morning Worksheet Results

Group Participants: Merlin Gentz, Jon Stevenson, Jim Tuckez, Ed Falck, Chuck
Oestreich, Walt Peters, Mark Durkee

Group Leader: Merlin Gentz

1. CIM Components

Definition: Any factor related to breaking down baniers in communication in an
organization,

Team Building

Group Dynamics

Ego Bustin

Understanding the Communication Cycle

Organizational Structure

Breaking Down Interdivisional Barriers

Need for Understanding of the Total Business Operation

Definition: Factors Related to Improving What is Presently Being Done.
» Understanding of the Purpose of the Organization
 Evaluation of Where You Are

Planning
Goal Setting
ls’mcgss I;ngrovepgent
pecific Job Training
Set Up Reduction
J.L.T.
Hardware/Software

2. CIM Competencies

Problem Solving

Critical Thinking

Practical View
Leadership/Followship Qualities
Communication Skills
Knowledge of Where to Start
Evolutionary Vision
Understanding the "Big" Picture

3. What Articulation Linkages arc Needed

A. With Other Schools/Districts
* Real Cooperation

B. Business and Industry

ERIC
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Small Group #3
Morning Worksheet Results

Group Participants: Ed Falck, Kevin Lipsky, Robert Housner, John Ross, Steven
Skowronski, Al Hiles, Bill Bulloch

Group Leader: Ed Falck

1. CIM Components
Computers |
* Professional Growth Technolog Outstripping Knowledge Base
 Professional Growth Software Not Keeping up With the Need

Technology

. Corlnmon Data Base

 ED

o Commonality of Equipment to Fit Within Matrix

Integration

+ Planning, Protocol and Handshaking, Human Factors
Communications Between People

Protocol, Handshaking, Common Topology

Islands of Automation - Linkage

Drives Plan, Drives Equipment to Match Human Factors

Manufacturing

* Process Raw Materials, Products, Services
* Look at it as a Business

o Methodologies From Beginning to End

« Environmentul Concerns, Waste

» Manage Technological Change

uman
Politics
Business Strategy-Business Plan
Information Strategy-Manage Data
Manufacturing Strategy-How to Reduce Waste, How to Manufacture Efficiently

....!

2. CIM Competencies

What are the root causes of problems?

Architecture of what it takes to run your business? Chart it!

Understand Process - Lift root and look down on your organization as people!
There are role models out there - Look for them!

Job Satisfaction

Team Involvement, etc.

Networking

State has to be a leader and facilitator

6
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Small Group #4
Morning Worksheet Results

Group Participants: Fred Skebba, David North, Gordon Haag, Marcel Mildbrandt,
Al Miller, Dennis Leonard

/ Group Leader: Fred Skebba

1. CIM Components

State Problem - Choose Product
Planning Functions

Design (CAD)

Manufacturing Processes
Hardware

Team Work

Integrate Disciplines

2. CIM Competencies

Working Togethor

Developing Pride and Appreciation for Quality
Know ts of Running an Enterprise
Computer Literacy

Know CIM Components

Basic Skilis:

- Math

- Communications, etc.
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Small Group #§
Morning Worksheet Results

Group Participants: Gary Leonard, Mike W. Bird, Steve Prahl, Dave Peterson, Al
Pitts, Robert Zuleger, Ray Price

Group Leader: Gary Leonard

1. CIM Components
Basic Skills
Applications
Awareness
Hardware
Software
Mergering Technologies
Recommended Core Courses
Team Teaching

2. CIM Competencies-Knowledge of:
Business Management

Material Processes

Marketing & Distribution
Engineering & Research
Manufacturing Production

Accessing Information

3. What Articulation Linkages are Needed:

A. What Other Schools/Districts
Shared Resources

Shared Equi t

Shared $

Team Teaching

2+2

Articulated Competencies
Common Needs Assessment
Curriculum Development
Distance Leaming

Staff Development

Advisory Committee
Menwrin;

Communication

usiness and Industry
Shared Resources
Shared Equipment
Work Place Competencies
Carriculum Development
Internship/Job Sharing
Advisory Committee
Mentoring
Field Trips

ERIC 11
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The commonality of CIM components, competencies aid existing and future asticulation
became apparent. One of the grou decidedmdeﬂneeachiuemwhichmblmledme
parameters for their discussion and reporting. Frank Zenobia and Bob Meyer were asked
meommeﬁtueachpowcompletedtheirreponmdmwaed uestions the rest of

ts. Ameanscaeof4283howstlmd|epuﬂclpmufeltdlhseuimwas
between ¢ average to excellent.

The afternoon session dealt with CIM mission/position statement, curriculum needs and the
future direction of CIM. The participants were redivided into five groups mixing the VTAE
and high school. Each group speat one and one half hour in discussion and then reported
to the conference. Their summary comments by group follows.
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Small Group #1
Afternoon Workshect Results

Group Participants: Dennis Leonard, Gene Koshak, Fred Skebba, Mark Durkee,

John Ross, Bob Zuleger, Jon Stevenson

Group Leader: John Ross

1.

CIM Mission/Position Statement
Secondary

Team work-cross boundaries

Concems-lattitude/release time

Awareness -

Learning about enterprise

Junior achievement

Articulation with postsecon

Professional growth activities for faculty

Networking 4

Promote change

Remove barriers between program areas

Educate the public about CIM concepts

Encourage involvement of multiple advisory committees
Ne -internally/externally

Deliver to business industry

Articulate CIM to secondary environment

Help organizations integrate activities

Involve professional organizations to support CIM efforts
Actively pursue industry

Support for CIM educational efforts

Promote image change

. Curriculum Needs

GoodN mmm the concepts of CIM
e
CADICANtCNC
IT technology
nmass concepts
Curriculum time
Integration of all concepts
How to set up teaching of CIM concepts
Access to common data base of curriculum
Develop network of resources/people
Interfacing equipment

. Future Direction of CIM for Wisconsin

Network between all involved
Integrate our strengths

10
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Small Group #2
Afternoon Worksheet Results

Group Particigants: Al Pitts, Terry Tower, Jim Tucker, Robert Housner, David
North, Gary Leonard, Ray Price
Group Leader: Al Pitts

1. CIM Mission/Position Statement
Euucate students in the concepts of the integration of computer and human resources
for all elements of business and industry.

2. Curriculum Needs

The CIM enterprise addresses the exchange of data within an organization. As
educators we propose to use CIM to improve our delivery of education and training.

We also se that all students graduating from Wisconsin schools have a
fundamental understanding of CIM and can apply CIM concepts in the world of work.

3. Future Direction of CIM for Wisconsin

11
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Small' Group #3
Afternoon Worksheet Results

Group Participants: Ken Mills, Larry Haller, Ed Falck, Steven Skowronski, Gordon
Haag, Mike W. Bird

Group Leader: Ken Mills

1. CIM Mission/Position Statement

Include a statewide leadership initiation.

Process of involvement.

Structure :':‘Frovide the linkage between the schools (Include communication).
Need for industrial support

Level of commitment

Vertical articulation

Emphasis on human elements

Curriculum structure

2. Curriculum Needs

Process/system for identifying and sharing curriculum need.

* Dollars with a resource plan.

* Ongoing staff development with a requirement for technical college staff to train
secom staff.

* Tech college staff should make themselves available to secondary board and
administration to present information on CIM.

3. Future Direction of CIM for Wisconsin.

lete mission statement
Steering committee (report to state VTAE/DPI)
Define CIM and set plan for the future
Industrial group - statewide should be advisor to state technical steering committee.
Involved school/college needs to make commitment.
High school technical preparation curricula to help guide students to tech colleges.
CIM :gel: taught at secondary school on small project team - costly equipment is
not n .
Help technical colleges develop CIM.
CIM will change in the future - need to plan for ongoing change.
» Technical colleges and universities to be tied into serving industry.

12
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Small Group #4
Afternoon Worksheet Results

Group Participants: Merlin Gentz, David Stinnett, Chuck Oestreich, Al Hines,
Marcel Mildbrandt, Steve Prahl

Group Leade:. Merlin Gentz

1. CIM Mission/Position Statement
High School

» Awareness to CIM strategies. The concept must be presented to students. Point
the big picture.

Technical College

. lntcgme the CIM strategies across the business and technical curriculums.
» Graduates are the change agents in business and industry.
 Prepare the technicians who install and service.

College

»  Graduates provide the leaders to implement CIM. Understand the theory and
process.

2. Curriculum Needs

» Common objectives and goals need to be established. Define terms.

* Instructors need to have op nity to meet and identify competencies and
determine when they should be addressed or taught.

¢ Dual credit and transfer credit arrangements and agreements need to be established.
2+2+2 armangements should be developed, implemented and evaluated.

3. Future Direction of CIM for Wisconsin

» Develop additional iences for managers and faculty members to jointly meet to
develop a state plan which stretches across and pos education.
o Establish a state task force to develop the state plan for education in CIM.
. l:lrofusionnl development opportunities must be provided for managers and faculty
ike.
» Look for alternative sources of funding.
o Sharing - at a much higher level. (Equipment, facilities, staff, etc.)

13
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Small Group #5
Afternoon Worksheet Results

Group Purticipants: Virgil Noordyk, Walt Peters, Kevin Lipsky, Bill Bulloch, Al
Miller, Dave Peterson

Group Leader: Virgil Noordyk

1. CIM Mission/Position Statement
Secondary Mission

To develop within the student an awareness of the computer integrated enterprise to
assist them in making decisions conceming career choice.

Technical College

To develop within the student an understanding of how their occupation te:Pecmlty
impacts the computer integrated enterprise. To transfer computer mtegra
manufacturing technology to business and industry.

2. Curriculum Needs

. {:chhnq}ogy Education
. te Transportation
- Communication to CIE
- Construction
- Manufacturing
* Common curriculum data base
o  Staff upgrading

3. Future Direction of CIM for Wisconsin

Total implementation of CIM is essential if Wisconsin's business and industry is to
remain competitive in the global market.

The afternoon session concluded with Jim Urness addressing the conference and
discussing the need to deal with Computer Integrated Manufacturing across the state.

Many quesnons were asked about a follow-up to this conference. Jn'n concluded by stating
that this conference was a good start to address the CIM needs across the state. Future
direction might be through a task force or advisory committee.

Each participant was awarded a Certificate of Completion and asked to complete an
evaluation form (see Attachment H).

Crednt was apgmltl for at UW-Stout and arranged through the Industrial Marketing
ants could sign up for credit by paying the :'cgregnted fee of $10.40
mgnduate and $13.28 for undergraduate. Twenty-six of the participants opted for
uate or undergraduate credit.

14
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Evaluation Results:

Each participant was asked to complete an evaluation form (see Attachment H) before
leaving the conference. Session results have been discussed in the section above and show
a high mean school indicating participants. were very pleased. Participants were also asked
to inJicate what they liked about the workshop and what they would like to improve. ‘iheir
comnients are listed below:

6. What did you like best about the workshop?

* The opportunity for administrators and instructors from DPI, VTAE and the
University to discuss CIM.

Depth of discussion.

Sharing of information and insight into other districts and schools.
Discussion level.

Good exchange with secondary.

Too much to mention.

Common interest and direction of programs.

The fact that secondary schools were included.

Sharing, networking.

The abulity to interact with technical school instructors.

Bob Meyer and Frank Zenobia -

Open communication, good exchange of information, excellent spirit among
particip&nts. good management and planning. Kudo's to Howard Lee, Tim Mero,
Orville Nelson.

Small groups.

Quality of presentations, networking with other schools.

Getting together.

The culmination of a statewide initiative was the highlight-we now will be able to

move ahead.

IS :e.geve something significant will be a result of the conference. Good job!

. ng.

Seeing what is happening in other districts and in the industry today. The small

p discussions were also great!
& interaction, small group discussions.

Helping the VTAE to get together and give direction to CIM.

Interaction and sharing of experiences, etc., by all members of the conference.

Bringing in resources like Don Manor and Frank Zenobia.

All levels meet together.

Everyone on all levels had input. Iliked this. Also we had direction and I feel

:;m comxnitteescwill be developed and some progress will be made for all tech.

. pro in CIM.

o Just to have the opportunity to be involved was most worthwhile. Good start on
communications.

. Techn(il::yl college presentations gave a good o(’gicturc of CIM. Small groups with
secon and postsecondary were very .

 This was a very worthwhile workshop! 8ood organization and excellent food and
accommodations.

¢ Very good workshop. Thanks!

15
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7 . What could be improved?

+ Continue the effort.

. Ar':icullation and sharing of information between secondary schools and tech

schools.

Continue this service. :

What needs to be done to successﬁ:hy‘:temw this.

Better pictures on the Stout presen .

Day was too long.

Better room.

Include business leaders in future meetings to get their guidance/approval on what

we are doing.

Need follow-up to implement recommendations.

I think a "study group” meeting, at the "buck,” (informal get-together), could do

more to break down the barriers and create friendships, than some meetings could.

I would suggest it be done at the end of the first day.

« Probably the best individual objective conference attended - information - education

and direction.

Continue the good work. I am pleased I was here and feel it was very worthwhile.

It was all very good.

If possible, more time for presenters, such as Frank and Don.

lSt':mc d:f the reports could be a little shorter, especially the first day, because of the

ong drive.

o Communications to share, “do not redevelop the wheel." Involve other schools,
DPI. Expand DPI/VTAE articulation projects.

o It was embarrassing to see the UW-Stout person have poor transparencies and
slides in backwards!

Conclusions:

1. Evaluation results and feedback from participants indicate that this was an above
average to excelient conference.

2. Participants felt that the District sharing of their programs was important and useful.

3. Itwas ap%ghr:nt by the presentations that each district tends to crrlnﬁhasazc certain
of CIM. y also recognize the commonality as evidenced by their summaries of the
groups discussions.

4. A follow-up meeting in the future was suggested by a number of participants to see
how Districts have progressed.

5. A definite need expressed was to develop a task force or advisory committee to suggest
future direction of CIM across the State.

6. The interaction of postsecondary and secondary teachers was positive. Articulation
efforts continue to be a major thrust of the State, and the process used in this workshop
facilitated cooperation.

7. The networking among technical colleges was felt to be extremely useful. All districts
felt }:hey could leamn from each other and they now have a contact to share information
with.

16

Q I 9
ERIC

Full Tt Provided by ERIC.



ATTACHMENT A

Agenda &
Participant List




CIM Conference
June 6, 1990

AGENDA
Day 1
Ballroom AB
University of wisconsin-Stout
Student Center
Registration and Coffee _ 8:15 - 8:45
Welcome and Workshop Objectives - Orville Nelson 8:45 - 9:00
Presenter: CIM-An Industrial Application 9:00 - 10:00
Don Manor, John Deere
Break and Discussion 10:00 - 10:15
Technical College Presentations
Chippewa Valley Technical College 10:15 - 10:50
Fox Valley Technical College 10:50 - 11:25
Gateway Technical College 11:25 - 12:00
Lunch (Ballroom C) - Continue Discussion 12:00 - 1:00
Technical College Presentations (con't.)
Lakeshore Technical College 1:00 - 1:35
Milwaukee Area Technical College 1:35 - 2:10
Northcentral Technical College 2:10 - 2:45
Break and Discussion 2:45 - 3:00
Western Wisconsin Technical College 3:00 - 3:35
CIM at UW-Stout -~ Bob Meyer 3:35 - 4:10
General Discussion/Questions 4:10 - 5:00
Infarmal Discussion (Ballroom C) 5:00 - 5:45
Dinner (Heritage Room) 5:45 - 6:45
Speaker (Ballroom A): Future of CIM 6:45 - 7:45

Frank Zenobia




CIM Conference
June 7, 1990

AGENDA

Day 2

Ballroom AB
University of wisconsin-Stout
Student Center

Orientation to the Objectives
for the day ~ Orville Nelson

Small Group Discussions (Groups comprised
of a cross-section of participants.)
* CIM Components
* CIM Competencies
* Articulation Linkages
* Break at 10:00

Small Group Repérts (10 min. each)
Lunch and Discussion (Ballroom C)
Small Group Discussions
(Groups formed by Education Level -
secondary and technical <olleges
* CIM mission/position statement
for:
- High School Programs
- Technical College Programs
- College Programs
* Ccurriculum development work
needed
* Future Direction
Break and Discussion
Small Group Presentations
Wrap-up - James Urness
Evaluation

Adjourn
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CIM Conference Participant List

Mike W. Bird

LaCrosse Area School District
Central High School

1801 Losey Blvd. South
LaCrosse, 54601

Bill Bulloch

ke by Ity

800 Main Street
Pewaukee, W1 53072

Mark S. Durkee

Mechnical Design Instructor
Madison Area Technical College
3550 Anderson Street

Madison, WI 53704

Ed Falck

Dean, Trade & Industry
Lakeshore Technical College
1290 North Avenue
Cleveland, W1 53015

Marv Franson
Trade and Indusu¥ Supervisor
wa Valley Technical College
620 est Clanemont Avemue
Eau Claire, WI 54701-1098

Merlin Gentz, Vice President

Academic Affairs

Fox Valley Technical College
1825 North Bluemound Drive
Appleton, W1 54913-2277

Gordon Haag

Lakeland Union High School
8669 Old Highway 70 West
Minocqua, WI 54548

Larry Haller

Electronics Technician
Lakeshore Technical College
1290 North Avenue
Cleveland, WI 53015

Al Hiles

Machine Tool

Northeast Technical College
2740 West Mason Street
P.O. Box 19042

Green Bay, WI  54307-9042

June 6-7, 1990

Robert Housner

Machine Shop

Blackhawk Technical College
6004 Prairie Road

PO Box 5009

Janesville, WI 53547-5009

Gene Koshak

Mechnanical Design
Northcentral Technical College
1000 Drive

Wausau, 54401

Dennis Leonard, Instructor
Wausau East High School
708 Fulton Street

Wausau, W1 54401

Gary Leonard, LVEC
Wausau East High School
708 Fulton Street
Wausau, WI 54401

Packaging Machinery

Wisconsin Indianhead Technical College

1019 South Knowles
New Richmond, WI 54017

Marcel Mildbrandt
Oshkosh North High
1100 W. Smith Avenue
Oshkosh, WI 54901

Al Miller

Washington Park High School
1901 12th Street

Racine, WI 53403

Kenneth Mills, Vice President
Academic Affairs

Northcentral Technical College
1000 Campus Drive

Wausau, 54401

Virgil Noordyk

Dean, Technical Education
Fox Valley Technical College
1825 North Bluemound Drive
PO Box 2277

Appleton, WI  54913-2277

23



CIM Conference Participant List

David North, Instructor
Baldwin-Woodyville Area School District
1000 - 13th Avenue

Baldwin, WI 54002

Chuck Oestreich

Machine Tool

Mid-State Technical College
500 - 32nd Street North
Wisconsin Rapids, WI 54494

Walt Peters -

Trade & Industry Coordinator
Wisconsin Indianhead Technical Collcge
50S Pine Ridge Drive

HCR 69, Box 10B

Shell Lake, WI 54871

Dave Peterson, Instructor
Osseo-Fairchild High School
13th & Francis

Osseo, WI 54758

Al Pitts, Administrator
Vocational Education

Racine Unified School District
2220 Northwestern Avenue
Racine, W1 53403

Steve Prahl, Instructor
Lakeland Union High School
8669 Old Highway 70 West
Minocqua, WI 54548

Ray Price

North High School
1042 School Avenue
Sheboygan, WI 53081

John Ross

Associate Dean, Business & Marketing
Fox Valley Technical College

1825 North Bluemound Drive

PO Box 2277

Appleton, WI 54913-2277

Fred Skebba, LVEC
Lakeland Union High School
8669 Old Highway 70 West
Minocqua, WI 54548

Steven Skowronski, CNC
Milwaukee Area Technical College
700 West State Street

June 6-7, 1990

Milwaukee, W1 53233

Jon Stevenson

Fox Valley Technical College
1825 North Bluemound Drive
PO Box 2277

Appleton, WI 54913-2277

David Stinnett
Electrical Technology
Milwaukee Area Technical College
700 West State Street

Milwaukee, WI 53233

Terry Tower

Trade & Industry

Gateway Technical College - Racine Campus
1001 South Main Street

Racine, WI 53403-1582

Northcentral Technical College
1000 Campus Drive
Wausau, 54401

Charles Wright
Grantsburg School District
Box 9

Grantsburg, W1 54840

Robert Zuleger, Instructor
Wausau West High School
1200 West Wausau Avenue
Wausau, WI 54401
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Data CIM Tl Coord. Mailing Label UNIVERSITY OF WISCONSIN

STOUT

MENOMOWNIE WISCONSIN 54751
April 9, 1980

«ling@ 1»
«ling 2»
«liri@ 3»
«line 4»
«ling 5»

Dear «salutation»

The Wisconsin State Board of Vocational, Technical and Adult Education and the Center for
Vocational, Technical and Adult Ecucation, University of Wisconsin-Stout are conducting
a staff development project to bring together the postsecondary VTAE technical colleges
and the University of Wisconsin-Stout members who are working with Computer
Integrated Manufacturing (CIM). Project participants will:

1. discuss prograin content
2. identify areas that need further development
3. Jetermine how these programs can be articulated

in addition, the project will involve a sample of high schools that are working on CIM
related programs in order to identify areas of articulation between high schools and
postsecondary programas.

The specific objectives of the project are listed on the attachment along with the
June 6-7, 1990, agenda.

We are asking your district to participate in this workshop by:

1. Developing a five to seven minute video tape of your CIM cellUprogram.
You will be reimbursed $250 for this video tape.

2. Present a twenty-five minute overview of your CIM cell/program during
the first day of the conference. This time will include the five to seven
minute video tape.

3. Sending one or two participants to the workshop. These people will make
the presentation.

Please complete the attached registration form and send it to the address indicated on the
form by Wednesday, May 9, 1980. A confirmation letter will be sent to registered
participants prior to the workshop.
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Page 2
CIM Staff Development
April 9, 1990

Lunches during the June 6-7, 1990, workshop and the banquet dinner meal on June
6, will be covered by the project. A single occupancy room has been reserved for your
College at the Best Western Holiday Manor Hotel. The project will pick up one room per
school presenting. Send the name(s) of the participants from your district. We will
contact the motel. Pleagse do not contact the motel directly. The project will also
reimburse each district for one vehicle (round trip).

We are looking forward to your involvement in clarifying the scope and direction of CIM
in the State of Wisconsin,

Sincerely,
Howard D. Lee, Co-Director Orville Nelson, Co-Director
(715)232-1251 (715)232-1362

Center for Vocational, Technical and Aduilt Education
218 Applied Arts Bidg.
Menomonie, W| 54751

dmd
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«DATA CIM-Inst. Services Director
UNIVERSITY OF WISCONSIN

STOUT

MENOMONIE WISCONSIN 5471

«line 1»
«line 2»
«line 3»
«line 4»
«line 5»

Dear «salutation»:
The Wisconsin State Board of Vocational, Technical and Aduilt Education and the Center for Vocational,
Technical and Adult Education, University of Wisconsin-Stout are conducting a staff development project to
bring together the postsecondary VTAE technical colleges and the University of Wisconsin-Stout members
who are working with Computer Integrated Manufacturing (CIM). Project participants will:

1. discuss program content

2. identify areas that need further development

3. determine how these programs can be articulated

In addition, the project will also involve a sample of high schools that are working on CIM related
programs in order (o identify areas of articulation between high schools and postsecondary programs.

The specific objectives of the project are listed on the attachment along with the June 6-7, 1990, agenda.
Your district is invited to send a participant tc this workshop. Please complete the attached registration
form and send it (0 the address indicated on the form by Wednesday, May 9, 1990. A confirmation
letter will be sent to registered participants prior to the workshop.

Mileage and motel costs for your participant will NOT by covered by the project.
Meals and coffee breaks will be provided through the project.

Call the Best Western Holiday Manor Hotel (715-235-9651) directly for lodging arrangements, noting you
are attending the CIM Workshop. A block of rooms has been reserved. We are looking forward to your

participation in the project.
Sincerely,

Howard D, Lee, Co-Director Orville Nelson, Co-Director
(715) 232-1251 (715) 232-1362

Center for Vocational, Technical and Adult Education
218 Applied Ants Building

Enclosures; Objectives

3 1]
Registration Form (C)
Return Envelope

cc: District Director
T & 1 Coordinator
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DATA CIM-High Tech Mailing Label
“ g Toch Waling Ladels UNIVERSITY WISCONSIN

STOU'T

April 9, 1990 MENOMONIE WISCONSIN 54751

«line 1»
«line 2»
«line 3»
«line 4»
«line 5»

Dear «salutation»:

The Wisconsin State Board of Vocational, Technical and Adult Education and the Center for Vocational,
Technical and Adult Education, University of Wisconsin-Stout are conducting a staff development project to
bring together the postsecondary VTAE technical colleges, University of Wisconsin-Stout staff members,
and high school teachers who are interested in Computer Integrated Manufacturing (CIM). Project
participants will:

1. discuss program content
2 identify areas that need further development
3. determine how these programs can be articulated

The specific objectives of the project are listed on the attachment along with the June 6-7, 1990, agenda.

We are inviting your district to send a participant to this workshop. It is recommended that a technology
education teacher be selected 1o attend. Please complete the attached registration form and send it to the
address indicated on the form by Wednesday, May 9, 1990. A confirmation letter will be sent to

registered participants prior to the workshop.

The Center for Vocational, Technical and Adult Education through its High Technology project will cover
the travel costs of one teacher from your school district. Your participant will be reimbursed for mileage at
$.24 per mile and meal costs while at the Conference. Meal costs en route to and from the Conference will
not be covered. The motel reservation will be m~de through our office. Please fill out the enclosed form
andremmittous This information will be used 10 make the motel reservation.

meofmhnﬁvabtumddwmdlmdmmonmomwemunotbeabletoaceeptmore
than one person from each school. We are looking for ward to your involvement in clarifying the scope and
direction of CIM in the State of Wisconsin.

Sincerely,
Howard D. Lee, Co-Director Orville Nelson, Co-Director
(715) 232-1251 (715) 232-1362

Center for Vocational, Technical and Adult Education
218 Applied Arts Building

Menomonie, W1 54751

Enclosures: Objectives

Agenda
Registration Form (B)
Retumn Envelope
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CIM Conference
Registration Form A
Directions: = Please identify the people who will attend the

conference below. Also, indicate who will make the presentation on
your college's CIM program. Return by May 9.

1. Name Date

e School Address

City State Zip
e Home Address

City State Zip
e Phone: School () Home ( )

2. Name Date

e School Address

City State Zip
e Home Address

City State Zip
e Phone: School () Home ( )

This information will be used to reserve a motel room for your
participants and register them for the Conference.

Please return to: Howard Lee
Center for Vocational, Technical
and Adult Education
University of Wisconsin-Stout
Menomonie, WI 54751




UNIVERSITY WISCONSIN

STOU'T

April 16, 1990 MENOMONIE WISCONSIN 654751

James Urness

Bureau Director _

Wisconsin Board of Vocational, Technical
and Adult Education

310 Price Place

P. O. Box 7874

Madison, WI 53707

Dear Jim:

Thank you for agreeing to provide the wrap-up for the Computer Integrated
Manufacturing (CIM) Workshop on June 7, 1990, from 4:00 - 4:20 p.m. in
Baliroom B and C of the Student Union of the University of Wisconsin-Stout.
The agenda for the two day workshop is attached. You are welcome to join us
carlier and participate in the workshop. If you feel others at the Board are
interested in this workshop, have them join us. Let us know who will be
attending so we can get an accurate meal count.

You can call the Best Western Holiday Manor Motor Lodge, Menomonie, WI
(715-235-9651 or 1-800-528-1234), to make a room reservation. Please identify
yourself as a CIM Workshop participant.

A map of the University of Wisconsin-Stout is enclosed for your convenience.
Summer school will not start until the following week, and adequate parking
will be available. We will send you a parking permit in May.

Call me if y-u have any questions.

Sincerely,

Howard D. Lee, Co-Director
Center for Vocational, Technical and Adult Education

dmd

Enclosures: Agenda
UW-Stout Map

a1

Q UNIVERSITY OF WISCONSIN-STOUT IS AN EQUAL OPPORTUNITY AND AFFIRMATIVE ACTION UNIVERSITY.




ATTACHMENT C

Correspondence from Jean Burns
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MEMORANDUM _

TO: Orville Nelson, Co-Divector CVTAE, UW-Stout
Howard Lee, Co-Director CVTAE, UW-Stout

FROM: Jean Burns Q\%
SUBJECT: CIM
DATE: March 9, 1990

Enclosed is a copy cf our “CIM Strategic Plan.” Mike Tokheim and I have been
working on this pla- to accomplish several things: (1) give us some
guidelines on what to do with regular programming, advance technical
certificate offerings, and technical assistance, (2) give us some guidelines
on funding request, and (3) how to meet our supervisors/coordinators/deans and
instructor needs in the area of CIM. Our office has spent quite a bit of
money thus far on funding "CIM related” activities in the areas of curriculum
development, professional development, and equipment. We would 1ike to use
the expertise we have deve]oﬁed thus far by the use of this money and also
provide an opportunity for the other districts to develop their staff and
curriculum in this area of CIM.

Also enclosed is a "draft" copy of a proposal NTC, LTC, and CVTC are putting
together to assist Mike Tokheim and myself in providing our supervisors/deans
and instructors with education on what CIM is and how it can be applied to
current programs, advance technical certificate offerings as well as to
"technology transfer" activities such as technical assistance.

Your proposed workshop will be another building stone within our plan. We
plan to use your workshop as a kickoff to our activities. We plan to use what
is generated by your workshop as a juide and model to be a part of the NTC,
LTC and CVTC proposal. Thank you ’'n assisting in this effort.

cc: James Urness, Director of Bureau of Program Development and Operations
Salvatore Notaro, Section Chief, WBVTAE
Mike Tokheim, Business Education Consultant
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COMPUTER INTEGRATED MANUFACTURING/COMPUTER INTEGRATED BUSINESS
STRATEGIC PLAN

GOAL: To meet Business and Industries and students needs in the area of
cIM/CIB.

Objectives:
1. To implement CIM/CIB principles into regular programming where applicable.

2. To develop students to work as a "team member” upon job placement where
applicable.

3. Assist district’s supervisors/staff/instructors, as a team, to plan and
implement CIM/CIB concepts into regular programming, CIM Advance Certificates,
technology transfer activities (i.e., technical assistance, customized
training, retraining, etc) where applicable.

Activities:

1. Determine current status of each district in terms of CIM/CIB concepts:
a. Supervisor/staff/instructor development
b. Equipment/ CIM cells and/or centers
c. Programming
d. Materials management/accounting

2. State consultants preparation: .
Consultants of the following programs must be involved:
Trade and Industry: Electronics/electromechanical

Fluid Power
Machine Tool
Mechanical Design (CAD)
Industrial Engineering Technician
Manufacturing Engineering Technician
Quality Assurance Technician
Automated Manufactured Systems Technician
Computer Integrated Manufacturing Technician
Industrial Maintenance
Machine Maintenance
Mat. Handling/Equip. Robotics Repair
Printing and Publishing
Welding/Fabrication
Packaging Systems

—
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Business/Marketing: Accountin?
Computer Information Systems
Computer Operator
Data Entry
Administrative Assistant
International Trade Associate
Marketing-Industrial
Marketing-Materials Management
Small Business
Supervisors Management

Consultants must receive education to the awareness level of CIM/CIB
. Literature review of trends/CIM/CIB within their areas

Team development of consultants

. Model of CIM/CIB to be developed and implemented by this team

of consultants with assistance from districts/UW Stout/ etc

Qoo w

4. Identify what part(s) of CIM should be a Eart of programming curriculums:
a. Several schools are already doing this, some as separate courses
and some are integrating parts of CIM into programming.

Several projects have been funded in this area (See project 1ist)

b. Have instructors/supervisors workshops - being done as part of
State-Called-Meetings

c. E;:]uations process is identifying business/industries needs in
this area.

5. Joint Business/Trade and Industry/Marketing supervisors state-called-
( meeting to: discuss CIM principles
how to implement within programs, advance certificates, transfer
of technology activities
how to network with present systems within districts
develop networking systems between districts

6. Individual instructor development
- overview of CIM principles
- what CIM principles are part of their individual program areas

Instructor/supervisor team development (intedepartment/multi-programs)
- what CIM principles can be implemented as a team

7. Consultation service provided for districts to plan and implement CIM/CIB
principles as part of daily routine/ regular programming/ advance
certificate offerings/ transfer of technology activities

o>

&
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Participants in activities:

1. State office:
Consultants:
Trade and Industry: Jean Burns
Robert Westby
Marge Woods

Business/Marketing: Mike Tokheim
David Hague

Section chiefs:
Trade and Industry: Salvatore Notaro
Business/Marketing: Mary Lou Steberg

Bureau Director: James Urness

2. Districts:
LTC and NTC - Instructor/supervisor individual development and
team development
Consulting
FVTC - CIM Alliance Regional Training Center
MATC (Milwaukee)

= Adhoc committee from district representatives

3. Universities:
UW Stout - Prepared CIM education model
Researching & developing Technology of Transfer model
Professional development workshops
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VTAE SUPERVISOR/INSTRUCTORS' Development in CIM/B Concepts
and CIM/B Model Implementation Plan

I. Purpose: To educate VTAE supervisors and instructors in the concepts and
applications of Computer Integrated Manufacturing/Computer Integrated Business
(ClM/B‘ and assist teams of VTAE supervisors and instructors to develop a plan
to implement applicable CIM/B concepts into their cxistin? programming,
adv:n:eitechnicaI certificate CIM/B offerings, and technology transfer
activities,

II. Developers and implementors of this CIM/B Model and training:

Chippewa Valley Technical College

Lakeshore Technical Co]]e?e

Northcentral Technical College

University of Wisconsin - Stout

State consultants: Jean Burns, T&I, and Mike Tokheim, Business
Education

III. VTAE Deans and Associate Deans, Supervisors, Coordinators and
Instructors needs:

0 Administrators need to promote effective management of CIM/B
resources to promote cooperation and eliminate unwarranted duplication
of functions between T&I and business.

o Instructors need to cooperatively incorporate CIM/B concepts
and skills throughout the technology appropriate curriculum.

(to be developed)
IV. ACTIVITIES:

1. Develop CIM/B Model. Teams of deans, supervisors and instructors
will be educated on planning and implementation of CIM/B model within their
curriculums and within various departments at their schools. These teams will
be visited on site by consultants from either CVTC, LTC, or NTC to help them
develop plans, resources and implementation strategies.

Staff required: CVTC, LTC, and NTC will need one project director
(1 FTE a piece, with a total of 3 FTEs)

CVTC - 6 team members (T&I & Business Ed), 160 hours per team member
LTC - same as CVTC
NTC - same as CVTC

2. CVTC, LTC, and NTC staff development activities. Staff will recefve
educatigna] opportunities that are necessary to establish CIM/B Models
statewide.

Conference/Workshop/Tng source # of staff Cost

Q 3 7
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3. Educate VTAE Deans and instructors:

a. Individual development within program areas

Instructors will receive an awareness and exploratory experience
in CIM/B and then specific education on CIM/B principles that
apply in their program function.

Instructors of the following program areas will be included in the
CIM/B Training workshops:
90/91 91/92 92/93

Electronics/electromechanical

Fluid Power

Machine Tool

Mechanical Design (CAD)

Industrial Engineering Technician
Manufacturing Engineering Technician
Quality Assurance Technician

Automated Manufacturing Systems Technician
Computer Integrated Manufacturing Technician
Industrial Maintenance

Machine Maintenance

Mat. Hand1ing/Equip. Robotics Repair
Printing and Publishing
Welding/Fabrication

Packaging Systems

Accountin?

Computer Information Systems
Computer Operator

Data Entry

Administrative Assistant
International Trade Associate
Marketing - Industrial
Marketing- Materidls Management
Small Business

Supervisors Management

T&I and Business Deans, supervisors/coords

b. Team Development:

The above individual training will be formed into teams from each
district and taught as teams on how to plan and 1mq1ement CIM/B
concepts into applicable areas of curriculum (regular programming,
advanced technical certificates, transfer of technology related
activities)

Education will be directed towards the team’s school’s resources:
i..e, program oriented, equipment and resources, etc.

Q 38
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Teams will be visited on site by staff members of CYTC, or LTC, or
NTC, at their schools to follow up on their plan to implement the
model. They will bs given advice from lessons learned on
curriculum development, equipment, networking, structure, etc.

V. Timelines

3
o]
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ATTACHMENT D
Slide Script from Don Manor
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University of Wisconsin - Stout CIM Conference Presentation

.

Menomonie, Wisconsin - 6 June 1990
CIM at John Deere

John Deere logo

- Multi-national company

- 20 factories in 12 countries and a worldwide network of about 5000 dealers
- Total employment of 38,900 people - fiscal year end 1989

Corporate headquarters - Administrative Center (with swans)
- Moline, lllinois

- 1989 fiscal year sales of $7.2 billion

- in business for 153 years under tiie John Deere name

Steel plow
- solved the problem of getting sticky soil off the plow
- John Deere inducted into Inventor's Hall of Fame in February 1989

4WD Tractor and Old Tractor - the long green line

Agricultural products - composite

- World's largest producer of agricultural equipment

- Products include a full line of tractors, combines, plows, planters, cotton
pickers and hay and forage equipment

Industrial products - composite
- Broad line of industrial equipment including crawler tractors, scrapers,
motor graders, loader/backhoes, excavators and forestry equipment

Lawn tractor
- Our Consumer Products Division produces a full line of grounds care and
golf and turf products for residential and commercial use.

New Deere ventures

- Financial - Farm Plan (Mastercard for farmers)

- John Deere Insurance

- He:... 3¢ Health Plan (HMO operation and consulting)
- Major OEM supplier of castings and components

- Rotary engine manufacturer

- Golf & turf equipment

- Deere Tech Services
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10.

11.

12.

13.

14,

15.

Manufacturing processes - composite
- Typical metal processing processes such as turning, drilling, cutting,
bending, painting and assembly |

The CIM Evolution
- History
- Integration

- Demonstrating CIM

Demands of the 70's

- High demand for our products

- Intense competition for scarce resources

- Increasing government regulations

- Rising energy costs

- Large production requirements overrode operational inefficiencies

Critical evaluation of key manufacturing facilities in the mid-70's revealed:

- Very complex material flow patterns

- Excessive production lead times including a long time to introduce new
products

- Excessive Work-In-Process inventories

- Excessive material handling and associated costs

- Excessive expediting and stock chasing

- Low capital asset utilization

- Manageability problems and lack of focus

Downtown Waterloo factory - 1975

- Over 5 million square feet

- Built over the past 75 years - grew like topsy

- Typical old architecture, inflexible to change, less than ideal working
conditions

Redevelopment Plan

- Reorganize and simplify operations

- Rebuild and add equifment

- Apply Group Technology philosophy

New Tractor Works - "Green field " site
- New opportunity on a fresh site; no need to carry old problems into new
production
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16. Tractor Works layout with 9 major systems:
- Receivingand storage system
- WIP/WPB storage system
- Paint and conveyor system
- Tire and wheel storage system
- Inter-building delivery conveyor system
- Chassis assembly/finish trim storage system
- Tractor assembly conveyor system
- Finished assembly storage system
- Tractor repair tracking systems

Now, let's take track some of the major components as they come together to
produce a finished tractor

17. Engine coming overhead to assembly line
18. Transmission coming to assembly line
19. Robot chassis bainting
20. Robot and manual welding of a Sound-Gard cab
21. E-coat paint system for Sound-Gard cab
22. Sound-Gard cab coming to assembly line
23. Wheel & tire assembly
24. Tire going onto overhead delivery system
25. Tire coming to tractor
26. Tires on tractor - more coming overhead
27.  Benefits of the new Tractor Works project
- Improved product quality
- More efficient assembly
- Reduced inventories

- Shorter lead times
- Improved working environment
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28.

29.
30.

31.

32.

33.

35.

36.

37.

- 1981 LEAD Award

- Given annually to a team of manufacturing professionals for their
outstanding leadership in Computer Integrated Manufacturing

- First award by the Computer and Automated Systems Association of SME
given to the John Deere Tractor Works team

Completed Tractor Works

Manufacturing Directions

- Increasing competition - particularly from off-shore

- Higher quality at lower cost (new customer expectations)

- Shorter lead times

- Reduced inventories

- Greater flexibility for product change and product mix changes
- Focused cells

- Just-In-Time production

- Functional integration

The CIM Challenge (Dave Scott's slide)
-To manag.infommtion efficiently in the factory of tomorrow
phasize INFORMATIONI! ----

CIM Evolution Missing Links - Managem 1t
- Opportunity
- Functional Analysis

CIM Evolution Missing Links - Management (continued)
- Computer Management
- Technology

CIM Evolution Missing Links - Management (continued)
- Change Management

CIM Evolution Missing Links - Management (continued)
- Economics
- Personnel

CIM Evolution Missing Links - Technical
- Standards

CIM Evolution Missing Links - Technical (continued)

- Part Description
- Part Features Availability
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38.

39.

40.

41,

42,

43.

45.
46.
47.

48.

THE LANGUAGE OF...
..CAD/CAM is Geometry ...CIM is Features

- "Line" - "Edge”

- "Arc" - "Fillet”

- "Circle” - "Hole"

CIM Evolution Missing Links - Technical (continued)
- Interface Hardware

- Interface Software

CIM Evolution Missing Links - Technical (continued)
- Computer Power

- Distributed Computing y
"COMMON" Systems - Planning systems (all mainframe and IMS based)
- Product specifications

- Master schedule

- Materials Requirement Planning (MRP)

"COMMON" Systems - Manufacturing
- Work force - Machine load plannin
- Manufacturing Engineering - shop floor documents, tool ordering and

tracking

"COMMON" Systems - Delivery

- Interfactory (CWIS)

- Purchasing (CPS)

- Supplier Delivery System (SDS)

GT - Key to manufacturing rationalization

Scattered selection of several hundred rotational parts
Rationalized families for the same parts

Group Technology
- Develop common solutions to similar problems

GT Applications - emphasis on data

- Design for manufacturability - Out-sourced manufacture
- Work simplification - Tool control
- Value Engmeennﬁ - Reduce setups
- Manufacturing cell development - Plant layout
- Equipment modernization - Scrap salvage
- Coordinated purchasing
5



49. Traditional Manufacturing (Mike Boyd's slide)
- Larie lot production
- High inventory levels
- Functional departments
- Material queues
- High material handling costs
- Long lead times
- Priorities set by expediting

50. Parts Routing through Factory - 3 parts

- Lots of backtracking
- Traditional functional departments

51. Reorganization - Same 3 parts with Cellular Manufacturing
- Comparison of the "old"” and the "new"

52. Achievable Goals

- Manufacturing lead time 60% reduction
- Breakeven 55% reduction
- Material codes 67% reduction
- Capacity +40%
53. Achievable Goals (continued) .

- Material cost 15% reduction
- Material handling 40% reduction
- Direct labor 10% reduction
- Job change/occurance 80% reduction
- Inspection ) 55% reduction
- Detective material 50% reduction
- Warranty costs 33% reduction
- Salaried staff 25% reduction

%vemones 80% reduction
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54. GT Data Bas: - production data
- Downloaded with data from production systems on a regular basis
- Quote from Dave Kelly, Manager of Computer Systems at our Horicon
factory in the 3 March 1989 issue of "The Business Week Newsletter for

Information Executives”: . o
"GT holds all the information we need: classification,
process-to-manufacturing, q‘roduct quantities, order
quantities, muunﬁ: on the shop floor, and material
handling. GT pulls in all into one standardized format.
Key words are used to feed the data in and extract
information for whatever information they want to get
their hands on.” He goes on to say, "l can't imagine
getting along without GT. It's integral to the decision-
making that goes on. MIS people are responsible for al
the information on the factory floor, and GT is a place
where we can put that information in one common place,
where people can extract what they need and use it on
their own. It relieves us of work and means more
information for them.”

55. GT Startup savings - first two years of operation
- $9,000,000 in documented savings
- 2,900 applications
- over 500 trained users
- Ad hoc problem solving

56. Levels of Improvement
Percent of TOTAL
mfg. cost reduction
5to 10% - Add technology and systems
10t020% - Above plus streamline the material flow through
manufacturing
20 to 40% - Above plus streamline the product design

57. 120 Series hydraulic cylinder
- Manufactured by our Harvester - Moline plant
- Cylinder Division in danger of going out of business two years ago

58. 120 Series Strategic Analysis
- Family design
- Cellular manufacturing
- Correlation of purchased parts
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59.

61.
62.
63.

65.

66.
67.

68.

120 Family Design/Cellular Manufacturing

- Part numbers reduced from 405 to 75

- Inventory reduced from 21 days to 10 days

- Setup time reduced 75%

- Lead time reduced 42%; more now (new cylinder in less than a week)
- Material handling reduced 42%

- Scrap reduced 80%

Traditional Factory Organization
New Dubuque Works Organization
Harvester Works - Aerial Front View

Demonstrating CIM - Pilot - Purpose and Goals

- Purpose - to demonstrate CIM while establishing tools and directions for
the future

- Goal - Reduced manufacturing costs

Demonstrating CIM - Pilot - Approach

- A pilot CIM project for the Harvester Works spanning design through
Inspection for sheet metal parts to be manufactured in a dedicated laser
punch press with laser and CNC shear cell

CIM Pilot Work Packages

- Group Technology Analysis

- Local Area Network

- Part Data Base with Features

- Computer-Aided Process Planning
- Automatic Nesting

- Distributed Numerical Control

- Automated Inspection

"Simplification before Integration”

Pilot/Phased Approach

- Low cost

- Low risk

- Learn as you go

- Leverage efforts

- Influence vendors with success from the pilot

- Spread concepts rapidly - move on to larger projects

Harvester Works LAN (MAP network) on factory plot plan
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69.
70.

71.

72.

73.
74.

75.

76.

CIM Project - DNC/LAN System

Harvester Works ME Award for Excellence in Manufacturing
- Facility was recently recognized as one of the 10 best manufacturing
facilities in America

Lessons Leamed

- No "turnkey" system - no magic solutions

- Importance o_ standards

- Need for in-house expertise - can't buy an on-going solution for production
- Plan ahead for system maintenance, enhancements

- CIM is evolutionary

CIM Future Directions

- Stick to the knitting

- Functional integration - particularly of organizations

- Learn as you go

- Modular simple software - easier to prototype, maintain

- Hardware independence

- Standards - MUST have

- Watch new external developments - integrate into operations as technology
becomes mature

- Training/technology transfers are critical for long term success

Systems alone are not solutions!

World-Class Competitor . .
. Satisfies customer's expectation of perceived value
2. Generates an adequate profit
3. Competitive with anyone in the world:

- Function - Services
- Quality - Responsiveness
- Price - delivery

- change

PHASE1 SIMPLIFICATION

PHASE II INTEGRATION
Improvement Phases ‘A
. OCUS :balapce

Donlt automate waste! Eot Juét survive!
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71.

78.

79.

80.

PEOPLE MAKE THE DIFFERENCE!
LINKS TO WORLD-CLASS SUCCESS

OPENNESS AND HONESTY lead to TRUST
TRUST leads to COMMUNICATION
COMMUNICATION leads to INVOLVEMENT
INVOLVEMENT:teads to OWNERSHIP
OWNERSHIP leads to PRIDE

PRIDE leads to COMMITMENT
COMMITMENT leuds to QUALITY

m leads to:
- lower cost

- increased customer interest
- increased market share

growth
- improved profitability

The Risk of Change
"Can you afford not to achieve these improvements if your competition
does?"

The Chal\}lenge thinking about how to do thin
"If you are inking about how to do things:
y n‘i"wice as &ood 8
Twice as Fast, with
Half the Resources;

You don't have the right mental attitude to effectively
challenge the global manufacturing competition!”

Source: Gene Adesso, Vice President, IBM
John Deere Logo
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ERIC

CIM - Philosophy

o Team Work
o Quality

e Interdependence



"Take away my people, but leave my factories
and soon grass will grow on the factory floors.
- Take away my factories, but leave my people
and soon we will have a new and better factory.

-Andrew Carnegie



Associate Degree Program

e Electronics

e Electromechanical

e Mechanical Design

e Fluid Power

o Materials Management

e Supervisory Management
¢ |ndustrial Engineering

e Data Processing

e Accounting



CIM Training

Teamwork

Management Philosophies
Organizational Structures
Quality

Simultaneous Engineering
Automation Hardware

Data Collection Software
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CIM Certificate

Structure of Industry
Simultaneous Engineering
Teamwork and Quality

Automation Hardware



Fox Valley Technical College
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Title: Business Applications in the CIM Environment
Credits 12

courses c
Orlentation to Comsuter Integcated Enterprise
Bus iness Fuuction Overviow
Hluuflcturlng Tochnologies
MAPICS/INMASS Overview
Product Structure/Costing
Plenning
Migration Techniques
Integrated Systems Application

NN g e

NP s

TOTAL 1

course Descriptions

orientation to Computer Integrated Enterprise

The studont will be presented with an overview of the computer integrated

onterﬂrlso involving management, engineering and production. Emphasis
will ba placed upon the technologies involved, the benefits achieved and
the integration requirenent '

Business Function Overview :

The course will presont an overview of the operating system for sn AS400

computer with aefficient usage of the system paramount. In a business
anvironment, persons are often expected to have an understanding of word
processing capabilities, s readsheets usages and interoffice communication
functions. This course will also introduce the concepts and technologies
related to those spplications with usage of the computer to support the
knowledge scquired.

Manufacturing Technologies )

The course will presant many of the technologies needed and used within a

CIM manufacturing environment with emphasis on the sho floor. Just-in-
Time (JIT), Total -Quality Control (TQC) and Group Tec nology techniques
will La preasented along with tha means of analleng the productive output
of everyone within a business through Statistical Process Control (SPC).
The inter-relationship of CAD/CAM (Computer Aided Design/Computer Aided
Manufacturing) will be hlghli:htod with the implications these technolo-
gies have upon Lhe business office arena.

MAPICS/INMASS Overview

The course will present an introduction to, reasons for using and desired

aspects within the modules of integrated softwars. MAPICS is an 1ntotratod
package run on An AS400-intermediate sized computer, while INMASS is run
on 8 PC. Tho prescniation will give the student a general knowledge of
mod:les desired and aspects of each module to look for within a software
package.

Product Structuresiosting

The course provides the means for the student to recognize how & bill of

material for a product is created, how the routing representing the product
flow thirough production is determined and how to control the occurrences
of the cost elomants throughout production.  An application of these
techniques will be presented.
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Planning

The course will provide tha student with identification of the techniques
of, requirements Cor end advantages of planning within the production
anvironment. Mastar Scheduling, the production plan of the business, will
be presented with indications of the philosophy behind it and the
raquiroments for jt. Haterial Requirements Planning (MRP) and Capacity
Requirements Planning (CRP) are the planning units that aid a business in
datarmining whether or not it has the mater als and production capability
to produce the master schedule. Tha student should come away with the
techniques required to effectively use MRP and CRP capabilities.

Migration Techniques

The course will present an overview of the implamentation elements and
raquirements. The student should be able to determine what steps need to
be coverad if a company decidas to start to migrate towards world class
manufacturing or CIM. Before any company begins suy new process, there
must be justification given. The student wiilhin this course will be pro-
vided with some of the measurement techniques available to demonstrate the
‘need and advantages of the process.

Integrated Systems Applications

In this culminating axperiance the student will apply the expertise gained
to develop an implementation plan for integration between the business
function and shop {loor operation. The plan will he based upon actual
employment situation or case study supplied by the instructor
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CIM

Computer Integrated Manufacturing

Communication
Network

Inventory

Engineering Control

Manufacturing
Process

Educational Products and Services
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Introduction

This document has been designed to provide you with information concerning the
products and services available through the Fox Valley Technical College, which
can assist you in implomenting CIM concepts in your manufacturing environment.

Fox Valley Technical College is offering you two services, training of your
human resource and technical assistance in CIM implementation. On the following
pages you will find descriptions of the courses and seminars that are available
to you. In addition FVIC staff members are available to sit down with you to
design customized training spacific to your needs.

Information concerning CIM products are described under the following
catagories:

ADVANCED CERTIFICATES
BUSINESS APPLICATIONS
COMPUTER ASSISTED DESIGN
ELECTRONIC PUBLISHING
MANUFACTURING PROCESSES

In each section there is a survey which we are asking you to complete to provide
us with information concerning your training and technical assistance needs.
This information is necessary for us to plan an efficient delivery system to
meet our customer needs.

vnintrod f‘,3



Computer Integrated Manufacturing Advanced Certificates

Fox Valley Technical College has designed two twelve credit advanced certificate
programs to assists individuals with associate or baccalaureate degrees in
gaining expertise related to computer integrated manufacturing. On the
following pages you will find a description of the courses which make up two
certificates Technical Applications in the CIN Environment and Business
Applications in the CIM Environment.

To learn more sbout these advanced certificate offerings contact:
For: Technical Applications in the CIM Environment
Virgil Noordyk
Technical Division Dean
§14-735-5783
For: Business Applications in the CIM Environment
John Ross

Business Division Associate Dean
414-735-2466

vncimadyv G 4




Business Applications in a CIM Environment A.T.C,

Technical Systems Applications in a CIM Environment A.T.C.

Orientation to CIM

Business Applications
Overview

Enterprise

Business Function
Overview

Manufacturing Manufacturing
Technologies Resources Planning
Business Apps)

MAPICS INMASS
Overview
Product Structure /
Costing

Planning
Techniques
Migration Techniques

CAD /CAM
Linkages
Manufacturing
Technologles
Implementation
Migration

Integrated Systems

Application




Title: Business Applications in the CIM Environment
Credits 12

©

NNEHEENNNE-TD

Coursas

Orientation to Computer Integrated Enterpriss
Business Function Overview
Manufacturing Technologies
MAPICS/INMASS Overview
Product Structure/Costing
Planning

Migration Techniques
Integrated Systems Application

TOTAL

-

cuurse Descriptions

orientation to Computer Integrated Enterprise '
The student will be presented with an overview of the computer integrated
ontorgriso involving management, engineering and production. Emphasis
will be placed upon the technologies involved, the benefits achieved and
the integration requirement

Business Function Overview

The course will present an overview of the operating system for an AS400
computer with efficient usage of the system paramount. In a business
environment, persons are often expected to have an understanding of word
processing capabilities, spreadsheets usages and interoffice communication
functions. This course will also introduce the concepts and technologies
related to those applications with usage of the computer to support the
knowledge acquired.

Manufacturing Technologies. .

The course will present many of the tochnologies needed and used within a
CIM manufacturing environment with hasis on the shop floor. Just-in-
Time (JIT), Tota ality Control (TQC) and Group Technology techniques
will be presented along with the means of analyzing the productive output
of everyone within & business throﬁ{h Statistical Process Control (8PC).
The inter-relationship of CAD/CAM (Computer Aided Dositr/Co-putor Aided
Manufacturing) will be highligted with the implications these technologies
have upon the business office arena.

MAPICS/INMASS Overview
The course will present an introduction to, reasons for using and desired
aspects within the modules of integrated software. MAPICS is an integrated
packai’ run on an AS400-intermediate sized computer, while INMASS run
on a PC. The dprounution will give the student a general knowledge of
mod:les desired and aspects of each module to look for within a& software
package. '

Product Structure/Casting
Tha course provides the means for the student to recognize how a bill of
material for a product is crested, how the routing representing the product
flow through production is determined and how to control the occurrences
of the cost elements throughout production. An application of these
techniques will be presented.

(6 1




Planning .

The course will provide the student with {dentification of the techniques
of, requirements for and advantages of planning within the production
environment. Master Scheduling, the production plan of the business, will
be presented with indications of the philosophy behind it end the
requirements. for it. Material Requirements Pl (MRP) and Capacity
Requirements Planning (CRP) are the plana units that aid a business in
determining whether or not it has the mater als and production capability
to produce the master schedule. The student should come away with the
techniques required to effectively use MRP and CRP capabilities.

Migration Techniques

The course Will present an overview of the implementation elements and
requirements. The student should be able to determine what steps need to
be covered if & coﬁgcny decides to start to migrate towards world class
manufacturint or CIM. Before any company begins any new process there
must be justification given. The student within this course will be pro-
vided with some of the measurement techniques available to demonstrate the
need and advantages of the process.

Integrated Systems Applications
In this culninatini experience the student will apply the expertise gained
to develop an implementation plan for integration between the business
function and shop floor operation. The plan will be based upon actual
employment situation or case study supplied by the instructor
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Title: Tochnicai‘nppiicationn in the CIM Envircrnment

Credits 12

Courses cr
Orientation to the Computer Integrated Enterprise 1
Business Applications Overview 1
Manufacturing Resource Planning (MRP) 2
CAD/CAM Linkages 2
Manufacturing Technologies 3
Implementation Migration 1
Integrated Systems Application 2.

TOTAL 12

Course Dcscriptions

orientation to the Computer Integrated Enterprise
The student will be presented with an overview of the computer integrated
enterprise involving management, engineering otd production. Emphasis
will be placed upon the technologies involved, the benefits and the
integration requirement.

Business Applications Overview
The course will provide the student with the opportunity to explore
the integrated business enterprise. Emphasis will be placed upon
financial applications and costing from order eatry to financial
analysis. ‘

Manufacturing Resource Planning
The course will axamine the application of the manufacturing resource
planning role in the computer integrated enterprise. Various business
and manufacturing aspplications such as purchasing, inventory, master
scheduling, production control, etc. will be reviewed. Particular
attention will be paid to the inter-relationships between the
applications and cpecifically how they affect plant floor operations.

CAD/CAM Linkages
The course will provide the student with an understanding of the
communication linkages from computer assisted design to computer
assisted manufacturing to computer numerical control. Emphasis
will be placed on the implementation of computers in the design of
manufactured components (CAD), product engineering (CAE) and tool
path creation for computer numeric control (CNC) machines.

Manufacturing Technolugies
The course will introduce emerging technologies which are necessary
to successfully implement computer integrated manufacturing. Examples
of topics that will be covered are statistical process control, just in
time, set-up reduction, group technology, etc. Applications of processes
related to robotics, vision systems, and bar coding will be covered.
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Implementation Migration
The student will gain an understanding of the steps involved in the
successful migration toward the izplementation of the computer integrated
eaterprise. The student will gain competency in building a plan to
take & company from existing manufacturing conditions on through to
implementation of the computer integrated eaterprise.

Integrated Systems Application "
In this culminating experience the student will apply the expertise
gained to develop an implementation plan for integration between the
business function and shop floor operation. The plan will be based
upon an actual employment situation or case study supplied by the
instructor. '
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Business Applicstion

Integration of data bases is the key to implementation of the computer
integrated enterprise. MAPICS DB fzom IBM provides the total asmufacturing
solution through an intagrated approach to successful manufacturing ssnagesent.

'MAPICS DB insures that every department has access to consistent, up-to-dats

information. .

On the following pages you will find a description of the educstional products
available from JVIC which will assist your implementation of the MAPICS D3 total
sanufacturing solution. After reviewing the product descriptions we invits you
to complete the interest form communicating to us your educational geeds.
Plesse return the completed form to:

Fox Valley Technical College
1825 N. Bluemound Drive

P.0. Box 2277

Appleton, WI 54913

Att. John Ross
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MAPICS Application Descriptions

pinsnciasl Management & Business Control Applications:

seneral Ledger (6L)

General Ledge gives you a clear picture of your company's financial
standing--sonthly, at year-end or any time you wish. You can creste journals
and ledgers on-line; journal transactions are automatically entered from other
MAPICS DB applications. Reports include Income Statement, Balance Sheet, and
Last Year vs. This Year vs. Budget.

Financial Analysis (FA):

This module helps you detect significant financial trends that might otherwise
be missed. In addition to providing budget planning on general ledger accounts,
FA gives you fixed-asset accounting, analyses, financial ratios and provides
financial statement reports. It also provides sutomatic recurring entries and
£inal budget plans to General Ledger.

Accounts Payable (AP): -

This application provides an easy, flexible way to manage your cash outflow and
take full advantage of cash discouuts. It provides accurate, timaly information
about invoice due dates, vendors and amounts. With this program you can entar
and maintain vendor invoices, inquire about aged payables, process cash
disbursements and analyze vendor performance. Balanced journal entries can be
sent to General Ledger, actual costs can be sent to Inventory lanagement and
outside operation costs and miscellaneous charges can be sent to Production
Control & Costing.

Accounts Receivable (ARI]:

This module lets you minimize your collection period, monitor cash flow and
reduce losses due to bad debts. It maintains a status of all customer accounts
and posts cash received to open items. It also creates aged receivable reports,
monthly statements and delinquency notices, providing credit information in

Order Entry and Invoicing.
Payroll (PR]:

Plant Operations Applications:

Inventory Management (IM):

This application helps improve plant productivity by improving inventory
accuracy and reducing the clerical effort needed to report and post inventory
transactions. Detailed inquiries help you maintain constant control of
inventory quantities, reducing the manpower roquired for expediting, taking
physical inventory and picking the material naed for production or shipment.

vnetpubl
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pProduction Control & Costing (PC&C):

This module lets you track the status of each production order. It highlights
excessive material and labor costs, pinpoints curreat locations, and shows time
remaining, as well as quantities completed by operation. With this spplication,
you can supply daily prioritized work lists so that work can be sequenced to
meet delivery commitments. Rapid transaction reporting assures that you have
sccurate information for analyzing work center performance and sanaging WIP.

Production Monitoring & Control (PM&C):

This module, through timely and accurate shop reporting, helps ensure that plant
floor transactions are reported accurately, that work is progressing and that
orders are being met promptly. It receives manufacturing orders and allows you
to add, modify or split them. It also prints bar-coded shop packets and
employes badges, prints prioritized updating of the production data base
provides more current and more accurate orders.

Purchasing (PUR)S

Purchasing allows you to request and maintain valid quoted, gives your buyers
more time to qualify and negotiste with suppliers, and analyzes veador
performance. These programs maintain requisition status, requirements and

validate vendor invoices.

Production Planning Applications:

Material Requirements Planning (MRP):

With MRP, the master production schedule is exploded into item requirements.
The result is a time-phased set of purchasing or manufacturing order
recommendations to be executed to schieve the master schedule. The master
schedule is used to calculate the projected inventory needs for all material
usages based on the bills of material.

Capacity Requirements Planning (CRP):

CRP can project your work load, long and short range, and help reduce
bottlenecks. It shows you available capacity in each work aresa. You can
project production schedules, summarize production so that you can analyze the
load on each work center and find out the production load in each work center
by time period. CRP validstes the production cspacity to achieve the order

recommendations made by MRP.

Product Data Management (PDM):

This application crestas and maintains a common item information base for
engineering, manufacturing end accounting. PODM provides you with information
about items, bills of material, work centers and routings. It lets you perform
cost simulations and analyses. Powarful maintenance capabilities such as
mass-ceplace and same-as-except transactions provide a productive tool to keep

the data current.
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Merketing & Physical Distribution Applications:

order Intry & Invoicing (OEAZ):

This application helps assure that reasonable ship dates are sssigned and that
inventory and production requirements are coordinated. Customer orders are
entered and edited on~line and sutomatically priced. Customer credit and item
availability are checked and the order is allocated to inventory or planned
production. This module produces a customer acknowledgement, pick list, bill
of lading and invoice. In addition, it maintains back orders, helps calculate
commissions and reports order status by item, customer or due date.

Sales Analysis (sA):

Tracking customer and product performance and evaluating the efforts of your
sales force are simplified by Sales Analysis. This application analyzes sales
and profits by item, customer, and by salesperson, for this year and last year.

Forecasting (FCST):

Forecasting lets you create and maintain forecast models by item and by item
family. Using a forecasting technique adjusted by seasonality curves and trend
lines, demand history is analyzed and projected into the future. You can
compare actual demand to the model, compare product life cycles to forecasts
and use the projected demand for planning production in either Master Production
Schedule Planning or Material Requirements Planning.
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MAPICS DB Instructional interests

Instructional offerings will be available from FVIC on the following MAPICS DB
modules. Please check those that you have an interest in learning about.

Address Telephone:

Company Name

Financial Management & Business Control Application

General Ledger
Financial Analysis
Accounts Payable
Accounts Receivable
Payroll

plant Operations Applications

Inventory Mansgement
Production Control & Casting
Production Honitoring & Control
Purchasing

Production Planning Applications

Material Requirements Planning
Capacity Requirements Planning
Product Dats Mangagewent

Marketing & Physical Distribution Applications

Order Entry and Invoicing
Sales Analysis
Forecasting

vnmapics 7 4




Also available to you is the personal computer based INMASS program instruction.

INMASS II/INCOME XX is & tool to aid in the management of & manufacturing
facility and an integrated sccounting packege. INMASS II provides the means
for managing inventory, purchasing, order antry, job costing, payroll and
material requirements planning. INCOME II includes modules which integrate
order entry, accounts receivable, accounts payable, purchasing and inveatory
with the general ledger. The wodular design of the system allows choice of the

modules needed by your business.

If you have an interest in this please check the modules that you would be
interested in learning about.

INMASS II

Inventory

Order Entry

Purchasing

Job Costing

Bilis-of Material

Material Requirements Planning
Payroll

Purchasing and Forecasting

INCOME IIX

Inventory

Order Entry

General Ledger

.Accounts Receivable
Accounts Payable

Payroll

Purchasing and Forecasting



Computer Assisted Design

Integration of the engineering and design functions is essential to
implementation of the computer {ntegrated enterprize. Fox Valley Technical
College has educational products available which can assist you in implementing
computer assisted design concepts.

We invite you to communicate your instructional needs to us by completing the
attached CAD product interest survey and returning it to us at the following

address:
Fox Valley Technical College
1825 N. Bluemound Drive
P.0. Box 2277
Appleton, WI 54913
Att. Phil Leverault
Q. vnetpubl 76




Computer Assisted Design Course Descriptions

AutaCAD Intruduction

This three-day class is aimed at the intreduction and development of AutoCAl
skills. The course will take the student from a basic level all the way through
the coapletion of production-type drawings. Many AutoCAD commands are
introduced as well as productivity skills.

AutaCAD Advanced

This two-day course helps students develop new skills and productivity ideas.
Key concepts are used to make your AutoCAD installation more efficient.
Concepts covered include advanced dimensioning, polylines and pedit.
Productivity ideas with divide, measure, trim and attributes are covered.
Prersquisite: AutoCAD-Introduction or equivaleat.

IBMCAD

This course will introduce the stuvdents to IBMCAD. the student will be taught
the methods of implementing IBMCAD, drawing techniques and plotting tha finished
product.

Commands will include line, arc and circle construction, copying, moving and
modifying existing entities. The course will also cover macro generation, and
DXF files for exchanging information with AutoCAD, CADAM and CATIA.

AutolLIsSP Intraduction

AutoLISP is a programming language that is imbedded in AutoCAD. It is not
difficult to use and is very productive in ths automation of AutoCAD commands
snd drawing capabilities. This course gives students background information
about AutoLISP. AutoLISP can be used to develop single letter commands or do
complete drawings sutomatically. It can be used to rewrite commands within
AutoCAD to comply with your own needs. Prerequisite: AutoCAD-Introduction or

equivalent.

3D AutoCAD

This course will clear up the mysteries of 3D. It takes the student through
the 3D world of AutoCAD. The student will learn about UCS, WCS, 3D filters,
faces and surfaces, as well as extraction of 3-view drawings, plus & pictorial
from the 3D drawings. Prerequisite: AutoCAD-Introduction or equivalent.

MS-DAS For AutoCAD

This one-day intensive course covers the MS-D0S operating system. Studeats
learn the DOS commands that are essantial in running an AutoCAD environment.
Thay covar trea-structure, diractorias, subdirectories, batch files, file

manipulacions and backups, along with managemant of these files.

vncadad
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Customizing AutoCAD

Customizing AutoCAD will involve menu macros, menu generation (screen pop-up,
tablet and icon), text fonts and hatch generation, and line customization. It

will also cover script and batch files and how they relate to AutoCAD. This
course will make AutoCAD such more productive for all working eavironments.

gystems Management for PC CAD

Systems Management for PC CAD will provide information on orgsnizationm,
structure and optimisation of tha CAD system and CAD Department as & whole.
The course will cover harddisk management, system management and trouble
shooting, personnel sanagement and organizational documentation for the C4D
department. AutoCAD, as well as, third perty utility programs will be shown
and used by the students.

Operating Systems for PC CAD

This course will introduce the student to the various operating systems for the
PC. These would include DOS, 0S2, and UNIX (XENIX). The student will learn

to communicate with the computer through these systems.

CADANM Basic

This course consists of 14 sessions on the basic operations of the CADAM

software. CADAM runs on a mainframe computer. The sessions are designed to
give students anfinderstanding of the basic CADAM cperations through "hands-on"
experience. The system is designed to produce mechanical drawings.

CADAM, Intermediate

This course is designed to go beyond basic CADAM skills to & higher level of
CADAM proficiency. The course content includes: overlays, details, sets and
attributes, engineering change/drawing compare, symbols, advanced dimensioning
techniques. Advanced uses of asuxiliary views, splines, standard libraries,
notes, files, analysis, using colors, kinematics, line widths, offset/flat

patterning, and plotting.

3D & Solids CAD

Three dimensionsl drafting including wireframe, surface modeling and solids
modeling uses and methods will ba studied in this course. Students will have
hands-on on CAD systems like AutoCAD, IBMCAD, CADAM and CATIA. Links between
3-D CAD systams and other CIM and computer aided angineering systems will be

explored.
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Computer Assisted Design Products

The following instructional offerings are available at FVIC. Please check those
offerings that you are interested in learning more about.

Name

Address Telephone:

Company Name
Please check the courses you are interested in:

AutoCAD Introduction

AutoCAD Advanced

IBMCAD

AutoLISP Introduction

3D AutoCAD

MS-DOS for AutoCAD
Customizing AutoCAD

Systems Management for PC CAD
Operating Systems for PC CAD
CADAM Basic

CADAM Intermediate

3D and Solids CAD

vncadad 7 9




Zlectronic Publishing

Product marketing and documentation are an important component of the computer
integrated enterprise. On the following pages you will find a description of
the electronics publishing products available at FVIC which will assist you in
implementing this component of the CIM enterprise.

Also included you will find s form upon which you can communicate your
instructional needs to us at FVIC. We invite you to complete this form and
return to:

Fox Valley Technical College
1825 N. Bluamound Drive

P.0. Box 2277

Appleton, WI 54913

Att. Doug Paape
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publishing.

glectronic Publishing Course Description

Interleaf Publisher Basic Seminar

The Basic Interleaf Publisher seminar is designed to give the participant an
understanding of desktop publishing and the operstion of IBY Interleaf
Publisher. Opportunity will be provided for each participant to have extensive
"hands-on" experience with the program. The seaminsr will concentrate on the
basic festures of the program, as well as production of simple documents.

Ventura Orientation

This 8-hour hands-on workshop introduces the basic functions of Xsrox Ventura
publisher® . You will be introduced to techniques of document creatiom,
placement of text & graphics, and printing documents using laser printers.
Designed for those with little or no experiencs. '

Ventura Business Applications

In the Business Applications workshop, you will learn to produce professional
quality Dbusiness communications and promotional materials--brochures,
advertising copy, press releases, memos, presentations and reports. Workshop
ewphasis is on page layout and visual effects.

Ventura Newsletter

Workshop participants will learn to design and produce unique newsletters
without using cut and pest methods or expensive outside services. They will
review skills and planning, layout, composition and graphics. The workshop's
emphasis is on typographic effects and editing.

Ventura Design

You don't have to be an artist to understand the basic elements of effective
page layout. This workshop teaches you an eight-step process to guide you in
making good decisions sbout your own layouts and page design. The workshop is
conducted with pencil and paper. There is no hands-on computer training or
discussion of specific publication products. This workshop is recommended for
anyone who is involved in writing or editing, document production or electronic

.-

Pagemaker Basic

This is a 15-hour hands-on course using Aldus PsgeMsker in an IBM environment.
You will learn to set up a publication, place text and graphics in the document,
change text specifications, adjust graphics on the page and print a publication

on a laser printer.

vnetpubl 8 1




PageMaksr Advanced

Intended for those who already know the basics, this 15-hour workshop focuses
on design concepts, principles and techniques with hands-on applications. You
learn to analyse cosmunication probless and design solutions using PageNaker.

Courses beirg developed for future delivery.
Interleaf Applications Seminar 1

The Interleaf Publisher Applications Seminar 1 will provide the participant with
valusble experience producing Technical Publications using Interleaf Publisher.
The seminar will also cover basic Layout and Design techniques, which may be
applied to all documents.

Interleaf Application Seminar 2

The Interleaf Publisher Applications Seminar 2 will provide the participant with
valusble experience producing Business Documents using Interleaf Publisher.
The seminar will also cover basic Layout and Design techniques, which may be

applied to all documents.

MAC PagsMaksr

B aw -= This is an introductory hands-on course
using Aldus PageMaker in the Macintosh environment. You will learn to set up
s publication, place text and graphics in the document, change text
specifications, adjust graphics on the page and print a publication on & laser
printer.

MAC Graphics

Graphics on tha Macintogh-- This hands-on course will introduce the concepts
used to produce graphic images. Study will include crestion of graphics using
paint programs, drew programs, snd scanners, both color and monochrome. Graphic

image editing and senipulation will also be covered.

MAC Quark Xpress

Besinning Ouark Xprass-- This is an introductory hands-on course using Quark
Xpress in the Macintosh environment. You will learn the basic operation of the
program such ss how to set up e publication, place text and graphics in the
document, change text specifications, adjust graphics on the page and print a

publication on & laser printer.
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Electronic Publishing Instructon Interests

The following electronic publishing courses and seminars are available at Fox
Valley Technical College. For additional information concerning course dates
and times please provide the following information.

Name

Address Telephone:

Company Name

Please check the courses you are interested in:

Interleaf Publisher

Ventura Orientation

Ventura Business Application
Vantura Newsletter

Ventura Design

Pagemaker Basic

Pagemaker Advanced

Future Courses:

Interleaf Application 1
Interleaf Application 2
MAC Pagemaker
MAC Graphics

N MAC Quark Xpress

-
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NC/CNC Programming

This class is for individuals interested in continuing their study into advanced
manual NC programming. This class is for individuals who wish to move from
basic numerical coatrol programming into the use of the computer on which
conversational language and basic G code word addressing format will be used

on both mills and lathes.

PREREQUISITE: Numerical Control, Basic, or industrial experience on NC
machines.

C Programming Language

Introduces the rudiments of the C programaing langusge including variables and
constants, arithmetic, control flow, simple functions, and basic input/output.
Participants will write (code, compile, load, and run) several small programs.

Maintenance Management Systems

The course is based upon the use of MAXIMO software as a maintenance accounting
management tool. Topics covered are repair part tracking, repair design
procedures, order initiation, customizing reports and cost analysis.

Just In Time Manufacturing

The student will lesrn the concepts of JIT production that directly cuts
inventories and reduces the need for storage space and related fixtures. The
concepts of JIT as a quality improvement tool will be emphasized.

Robotic Welding

An introduction to the appliéation of the robot to the welding process. The
do's and don'ts of implementing robots in welding are discussed. Programming

concepts are included.

statistical Prccess Control

This course.will teach students the correct use and application of various
statistical tools of analysis, such as attributes charts, variable charts,
pareto analysis and process capability. Tachnical assistance is available to
assist you in making application to your operation.

—

Design of Experiments

This course will offer to the student an opportunity to learn sbout an sdvanced
statistical technology. Once learned, the student will be able to produce the
quality output at its source (the design). The dasign of expariment portion
of the class teaches studants how to set up the variables in a process
systematically and sequentially so as to be able to determine which of the
variables is having a significant effect on the outcome. Hypothesis testing
is an inherent part of design of experimants that will allow students to answer
the question of significance statistically.
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Introduction to Expert Systems

This course builds the concepts and skills for knowing and using Expert Systems,
the powerful productivity tools being implemented with increasing frequency in
the work place. The course provides practical training at both the concept and

the applications level, with opportunity to analyze an actual work place
probles, break it into elements, and produce & functioning Expert System.

Technical Assistance Automated Welding

A sutomated velding system is available to be placed in your company for a
period of 90 days. The intent of this project is to allow you to try robotic
welding in your plant on your parts befora making decisions about future

implementation.

Fox Valley Technical College staff will train your operators and assist you on
implementation and application to your product.
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MHanufacturing Processes

The kay to implementation of the computer integrated eaterprise is the
electzonic communication between the business and the sanufacturing operations.
Fox Velley Technical College has instrustionsl products which can assist you
in gaining expertise related to integration of the factory floor operation.

On the following pages you will f£ind descriptions of instructional products
available at FVIC. After reviewing these plesse take the time to cclploto the
interest mmrmd :otnm it to:

Fox Valley Technical College
1825 N. Bluemound Drive
. P.0. Box 2277
Appleton, WI 54913
ATIN: Richard Schaidt

R6
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Manufacturing Processes Products
Introduction to Automated Systems

sSmartcam

An integrated system of diflZerent modules for transferring part print
information into computer numeric control programming code. The use of the
system to integrate the design and manufacturing functions will be taught.

Robotics Introduction

A firm foundation in industrial robotics will be astablished. The major
electronics and mechanics of common robots will be studied. Robot types,
typical applications, and end-of-arm tooling will be presented. The programming
of pick and place and servo robots will be included.

Introduction to Plant Communications

The student will gain an understanding of the basics of plant communications.
Topics include the hierarchy of communications, LANS, media, MAP/TOP and floor

lavel devices.

Programmable Control Introduction

This is an introductory course for the programmabla controller. Content will
include n review of ladder logic, basic programming, PLC symbols, transfarring
standard ladder logic to PLC logic and interfacing.

PREREQUISITE: An understanding of direct current, altarnate current and ladder
logic.

Microprocessors

The microprocessor has revolutionized the electronics filed because of its size
and capabilities. Students are introduced to its impact in the electronics
field, terms used in its operation and application, various number systesms, and
arithmetic manipulations. The course includes an introduction to programming.

PREREQUISITE: An understanding of the principles of digital logic and the
various logic gates.

Numerical Control-Basic

Basic Numerical Control dasls with three broad sreas of numerical control,
namely the basic concepts of numerical process control, the design featuras and
capabilities of NC machines and the economic programming of common types of NC
machine tools. This course provides meaningful instruction to students who plan
to entar the machining industry as skillad trades peopla or technical laval

employees.
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Nanufacturing Processes Instructional Interests

Listed below are instructional offerings and technical assistance that is
available at Fox Valley Technical College. We invite you to communicate your
manufacturing training needs to us by completing and returning this form to

FVIC.

Address Talephone:

-

Company Name

Please check the courses you are interested in:

Intro to Automatad Systems
Smartcam

Robotics Introduction

Introduction to Plant Communication
Programmable Control Introduction
Microprocessors

Numerical Control Basic

NC/CNC Programming

C Programming Language

Maintenance Management Systems

Just In Time Manufacturing

Robotic Welding

Statistical Process Control

Design of Experiments

Intro to Expert Systems

Technical Assistance Automsted Walding

T
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;
Note: This is only a partial listing of tha courses fv .ls
Proc:‘um. For a complate description, ses tha FVIC
catelog.

(419-102) Hydraulics

Emphasis will be placed upon hydraulic control cireuit
devalopmant. Basic hydraulics, hydraulic activators,
accumulators, valvas, pumps, motors, fluids and (ilters
will be studied.

{

[}
{w4s-108) Manufscturiag Technology |

(628-120) Coatrol Devices

The course will present an evarview of muruwri::
used in industry. Materials, methods a
terminelogy of cemmon manufacturing tachniques will be
resented. The common manufacturing techniques will
discussed, and potential for automating will be
saplained.

(§23108) Digital aad Analog Clrcuita

(419-104) Pnsumatics

Emphasis will be placed upon componants included in
pneumatic control circuite. Basic pnaumatie principles,
air comprassion, work davices, cuntrol davicas and circuit
disgrams will be amphasized.

(603-147) Industrial Computer Programming

This courss is an introduction to tha digital computer. Tt
acquaints tha student with tha PASCAL programming
language. hardwars operation and use of tha digital
compulter.

(628-102) Automated Systems, Introduction to

The courss introduces tha student to tha concapts invelved
in tha movament toward factory sutomation systams
dictated by the demands for increased quality and
competitiva position. Conceptsoftha factory ofthe ” +ra,
such as CII, parts families and (lexibls manufa’ g,
will be covered.

(628-104) Electricity for Elactronics

Tha course is tha basic foundation for subsequent systams
study. Abasic knewledgaof direct and altarnating current
cireuits and test equipmant is gained through practical
application and theory.

Prerequisitet  Concurrent anrollment in Math,
Technical, Intermediate

An Equal Opportunity Employsr and Educator
Operating Under An Affirmative Acaon Plan

Fox\alley
- .. N Fechnical

We Do Not

Printed with the assistance of Fox Valley Technical College's
Printng program students
200071289

This course Is 3 study in digital electronics including
binary numbers, codes, Boolean o logic circuils,
countars, registers, decoders and siorage davices. Analog
devices are ll\ld& as they relate to their applications in
digite! circuits. Emphasis will be placed upon systams

application,
Prerequisites: Electricity for Electronics; eoncurrent
enroliment in Math, Technical, Advanced

(628-110) Manufacturing Technology Il

This is a study of computer-controlled manufacturing

processes with an amphasis en compuler numarically

cortrolled equipment, Concepts involved in schieving

quality erduumy gains will be amphasized. The
n

‘stndent wi an understanding of terminology
sommonly in tha industrial anvironmaent.
118) Robotics

A arm feundation in industrial robotics will be
astablished. Tha major alectronics and mechanics of
commen robols will be studied. Robot types, typical
appliestions and end-of-arm tooling will be prasented.
Tha pregramming of pick and place and sarvo robots will
be includad.

(628-114) Electrical Machines and Control

This course is a study of direct and alternating current
maotors, their operaling < iracteristics, construction snd
mechanical swilching techniques. Three.phase power
will be introduced sleng with sensors and system support
equipment such as convayors, pallatizers and machine

loaders/un s,
Prerequisite: Digital and Analog Circuits

(628-118) Microprocessor Fundamentals

Tha theory and application of tha microprocassor for
control functions, seltware | and processing data will
be amphasized. Advanced digital principles related to
microprocessor  system  architecturs, programming,
timing and interfacing will be presented.

Prerequisite: Digital and Analog Circuits

The courss will cever industrial control deviess, their uses
and interface. The contrel device a8 a cemmunications
and informatien.gathering device will be studied. Tha
student will learn to grogram and interface control devices
such as  programmable  controllars,  robots,
micracom, and visien systams,

Prerequisites Digital and Analog Circults

(628-13%) Servo Bystamu

The course will axamine industrial servo contrel. Fecus
will be on valodity and position control. Davices such as
resolvers, encoders, stapper motors and industrial drives
will be studied.

Prerequisite: Digital and Analog Circuite

(628-126) Blusprint Reading/CAD

‘Tha courss will be s combination ef instruction concorning
symbolization used on industrial blueprinte and an
introduction ta computer-assisted design. CAD will be
axamined from the point of view of basic principles, use
and epplication te computer-integrated manufacturing.

(628-138) Systems Integration

The student will interface various control end
manufcturing devices with werking manufaeving
sysems. course will stress communi W,
optoisolation, sperator information and system sai. .

(828-1%0) Manufacturiag Systems Application

The student will develep, in a group setting, a real or
simulated manufscturing system which characterizes the
concepts learned threugh the individua! courses. The
spplication for the stady will be sn existing
manufacturing operation in an area industry.
Prerequisites Systems Integration

(628-144) Eiectrical Powsr Systams

This courss is intanded (o enabla the studant Lo wark with
industrial power distribution systams. Emphasis will be
placed upon in.plant distribution of single: and
thres-phase systams a3 applied to automated
manufacturing systams. Emphasis will be placed upon
safa working practices related to high voltage systems.

Presequisites: Direct Curvent and Alternate Citrrent

(628-148) Motor Drive Systems

This course cevers various drive systems. Included will
be moter basics, direct currant and alternate current.
Students will understand variable frequency, pulse width
modulation and six step. Direct current drives and thair

applications ara included as they ralate to systema --

integration.
Prerequisites: Direct Currentand Alternate Cy ¢

*
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A Short Letter To (-

eople Who Might
terestedIn ¥
Automatod R
Manufacturing o N
Systems As A \
areer... *
You might ask b s
:N state deviess, -:h" - -ﬂh

h.ieunmlmulmbbmmhbllw
manufasturing presses.

With an asseciete dogres in Autemated Manufacturing
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read this brechure, tatk with eur counseler o
w Mth&o ABTONF 88 BN
Manufaeturing Systoms niclan,
Sineerely,

%’w,,‘ L 4“/‘/ M!C M

Fren Winkler and Dm Heffman
Instructors, AMST Program

Our Graduates Have Found Great
Jobs. Here Are Some Examples...

PLC Prn(nmcr Kinetic Systems, Manasha

lications Engineer
trol Corporation, Appleton

Field Servics Tochnicizn
Giddings & Lewis, Fond du Lac

Sales Application Engineer - Square D, Oshkush

Maintenanes Technician
Pierce Manufacturing, Appleton

Electrical Designer - Weldmotion, Menasha

Maintenance Technician
Waupaca Foundry, Waupaca

Profoulm

31

1(. -ou Were
Working As An
Automated
Manufacturing
Systems
echnician

ebuadance of epportunitios awalte you. These
sppertunitios witl allow you to grew te any limits that you
sot. You could be invelved in:

Programming Programmable
Logie Controllers (PLC's) in
' ladder logic.

Interfacing manufacturing cells
with sensors, computers and
machines,

Implementing vision technology
in a manufacturing environmant.
Programming and interfacing
robots or robolic-like machinea.

Interfacing machines with other
machinea to update and
automats.

Working at atations and concepts
in 8PC, CAD and CAM.

I
Could You b‘.?’%'"zf—\\

Autometed manufacturing deals with beth soncepts end
hands-on applicstions. Bacause of this diversity, an

AUTOMATED
MANUFACTURING 4
TECHNYCIAN:
The Associate
we What’sIn ™
It For You? -
Amwuhmmamu
in just twe yeors, net ur.
Werk Classes Around Your Life And
’ st deys or mights.
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T e oo hresiors ave xduetrial (
m olostrunios, PLCs, * .

h'llonlodwedd.
808 On industrial Contrele And

Our gradustcs 1o eoniribuie from
their rst day 20 the

Here's What S8ome Of Our Graduates
Have 8aid About The Program...

“The Asteomated Monulacturt m mn

prepared me very well for my

20 many ubhrmhmll‘lﬂhn
renies, PLC's or compuiers. | ended wp using

all of thess for my pesition. It was o program
nndlml‘n::un‘ o anyene.” m'.‘

“The Autemate] Manufecturing 8. amm
enforsble,ob atlendlsupirience i:‘.‘.'.':."'&."
procticsl “hands-en® mlnlu on difforent industrie
oquipment. The variety of subjects thal were md
eontinued to maintain my :mut (] &‘mmm

.r rews wee ts
m" olld&ohnﬁmumu.ndumw
manulacturing system.”
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A( MATED MANUTACTURING SYSTEMS
TECHNICIAN
nieal Pregram: Hbm

0s-108 MMM& 1 Credit
000104 Rloctriviy for Blostronics 3 Credie
€38-106 Tochnslegy ! 2 Credits
901-130 Communiention, Language 2 Credits

g

me-128 Symoms

801-100 Comamuniestion, Apptication

q Cosnumien, Basic

| 7. WY

Gein ......""“‘.‘.“i...m 3 Credit
-1 4 Credits
[ B ] mau-.mm Application 2 Credits

i

035-130 Manulacturing Application 3 Credite
ll-lll qu\d' of Human Relations 3 Credits
2 Cradits
13 Credits

How To Get Started...

Cl“ or write Nereen Jehnsen, our divisien eounu!or Tell
her abeut your current situation and whet you're inter-
md h Mlp

l‘ Val nical College
5 ..mm n—PO Bex 2277

leton, Wi 849 l&n‘"
«A.l.l) 738-8776
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Course
Numbes

628-100

628-101
804-151

804-152
004-153
105131
606108
809-103

006-121
606-126
804-181
804.162
801-101

628-102
628-103

623175
620-104

609-130
620-110

628-105
605-174
810101
801-105

COMPUTER INTEdRATED M ‘lUFACTURING TECHNICIAN
- Associate of Apphed Sclence Degree

Mmteoums(-)lnthhmmmghtnwwmmmmummmummtm
Kenosha and Elkhorn Campuses. Contact a Gateway counselor for detalls.)

wwmnﬂmmm

10-628-2

Course Tithe

First Semester
* Automated Mfg. Concepts/intro
OR

*Concepts of Enterprise/CIM for Mgmt.
sMath 131 (Prereq. 804-100 or

satisfactory placement test score)
sMath 152

#Math 133 (Prereq. 804-151)
*Microcomputers/intro to
*Technical Drawing/Understanding
#Sociology. Introductory

Second Semester

*Physics | (Prereq. 804-133)
*Computer Alded Drafting
#Math 181 (Prereq. 804-151)
*Math 162 (Prereq. 804-153)
sEngiish Composition | (Prereq. 801-100

or satisfactory placement test score)
* Autornated Manufacturing

(Prereq. 628-100 or 628-101)
*Manufacturing Processes - Machining & Weiding

Third Semester
*Quality Control
*Computer Alded Design & Manufacturing
(CAD/CAM)
#pgychology. introductory
*Rabotic Mechanisms |
#Elective

Fourth Semester
*Computer Integrated Mfg. Applications
* Automated Mfg. Systems
*Speech / Fundamentais of
#Technical Writing (Prereq. 801-101)
*E|octive

Suggested Electives
Electronic/Principies (Prereq. 605-112)
Digital Circuits (Prereqs. 605-122 & 605-101)
AC/DC Principles (Prereq. Algelra)

o

#1900-80]
Hrs Por Wk Resident
nClass Cowrme
Credits lac-Lad Foess
’
2 20 $ 7450
@ (o) (74.30)
2 rZ)] 74.50
] {1-0) 328
2 20 74.50
3 2-2) 110.73
3 @-2) 114.78
3 110,78
16 ‘18 $508.00
3 @-2) 112.73
2 (0-4) 76.50
2 20 74,50
2 20 74.50
3 (3-0) 110.73
3 2-2) 17.73
3 @2 NS
- 18 23 $6890.50
3 (3-0) 110.78
3 (14) 112,78
3 (3-0) 110.78
3 {2-2) 117,718
3 (3-0) 110.78
15 18 $587.73
4 (2-4) 187.00
3 2-2) 114.75
3 (3-0 110.73
3 (30) 110.73
3 (30) 110.78
16 19 $604.00
2 (1-2) 78.50
3 (M) 172,75
3 (2 2) u 117,78

Course Descriptions
Alded & Mansfactering
Avtometed Masafacturing Concopts/ Computor Alded Dulgn & Manstacturiog
m«mmum mmm%
Mn wil spplication software packages for
it "'“"“m""‘""m numerical control, circult board desig,
forming, ammbly of perts, sub- Ot pettern lsyout, and nesting ard
assemblies, control, Rudied.

lon planning,
information, data control and how
subsystems are interconnected and
communication requirements to form an
“Integrated” system.

wmmmmm
A study of automated mfutuﬂng

squipment, set- 09. opers I
programming. Types of

industrisl processes. The course is » lad
and lecture with emphasis on the practicsl
integration of manufacturing. the
machanical design and computer elec.
tronics in control processes. Practical
appiication of knowiedge in plant lsyout,
materisl flow, inventory control snd data
communication will aiso be covered.

developing of dats, planning and
8 process. 8 quality snd process

and softwere
engineering. actual or simulated
spplication,

and a project report.

:

Computer Alded Drafting
Study of baskc Interactive computer
graphics commands, used in the creation

Wmn.mmdam
commands, Al drawing is done on the
computer.

NOTE: Prerequisites can be walved with department approval.

Requirements for Gradustion:

1, 83 Credits with an average of 2.0 or above,

2. *Average of 2.0 (“C") or sbove for these major coursas.
3. #Courses which may be taken prior to entry In the program.

« Note: Resident course fees are based on the 198990 tuition rate of $35.25
gmmmmmmmofw 1990-91 is yet t0 be determined.

From time to time the District may offer a particular cuurse out of published sequence. By
50 doing, the District does not obligate itsell to otfer succeeding (LwIses LUl Of sequerke.

Etfective 1990-81 Schoot Year 9 J
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Concepts of Enterprise/

CIM for Management

Covers nun-engineering ana non:
manyfatturing (unctions of computer
integrated systems. introduces computer
integrated manufacturing functions for
management decision making, including
slaments such as supervision of communi-
cation systems, project management,
technical reports and presantation of
graphics, 4

Monufacturing Processes ~

Machiaing & Weiding

Processes and principles related to
industrial machining to include: milling,
turaing. grinding, driliing, boring.
broaching. and NC ., The use of
fasteners. adhesives ud welding
applications asre ais0 studied through
theory and “hands on" experience,

Micrecomputers/iatre T

Beginning course emphasizing essential
computer concepts and terminology with
microcomputer isboratory activities
including word processing, spreadshest
programs, database programs and an
introduction to the BASIC programming
language.

=2

Meckanlme
integration of electromechanicsl
mechaniame and drive with Industrial
robot mm Study of servo drive
systems of the electric, hydraulic and
pneumatic type and how they retate to

systems. intro to generic
robotology and thelr industrist
applications.

Tochnical Drawing/ Understanding
Surveys activities in the drafting
t rcoms, and graphic

Multiview. axenometric, olmquo
ections: lettering. dimensioning:

views, sections, revelutions, Copy

= sketching, hectograph, diszo,

Entry Level Occupations - Major Occupations Avallabie to Gradustes of the A.D.
Computer intagrated Manufacturing Program

8 for 0n of
mwmmm integration

2 Menuiachwing Enginesring Techaician: Assints In the Wpgrading of ol manulacturing aress relsted 10
comguters, & part of overall manictwring prodierm-soving.

3. Rebetic Spacialivt: Progyarns and edits clectromachanical devices 28 well 28 traing now empioyees in this
[,

4wmmwm¢mmmmm

Adancement Opportunities

Advencermant in the of the fvure may be Anther study which may lead
“ w may be accomplished by Arther study which may eed to

mwm

zm Autornated Manufecturing
3. Directer - Autormeted Appikations

mm

mummumm&-mummum-—;w
mmmmnmuwmnumun
process is necessary, Should e wiling 0 Jeam Aew sdvances and apply past eperiences.

Helphd High Scheel Coursens Machine Shop, Drafting, and MICrOCOMpUtr COwses.
Fcamae informircons Not svelisble st this tims, -

Seurces of Aaaions inTormitons Gatewsy Library, Talk with Gateway instructors and/or someons
working in the fleld.
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Lakeshore Technical College



Title: Technical Applications in the CIN Environment

Credits 12
Courses : cr
Orientation to the Computer Integrasted Enterprise 1
Businass Applications Overviow 1
Manufacturing Resource Planning (MRP) 2
CAD/CAM Linkages 2
Manufacturing Technologles 3
Implementation Migration 1
Integrated Systems Application 2
TOTAL 12

Course Descriptions

orientation to the Computer Integrated Enterprise
The student will ba presented with an overview of the computer integr :cu
enterprise involving managament, engiueering and production. Emphasis
will be placed upon the technologies involved, the benefits and the
integration roquirement.

Business Applications Overview
The courss will provide the student with the opportunity to explore
the integrated business enterprise. Emphasis will be placed upon
- financial applications and costing from order entry to financia'
analysis.

Manufacturing Resource Planning )
The cohirsa will examine the application of the manufacturing resoucce
planning role In the computer integrated enterprise. Various businsss
and manufacturing applications such as purchasing, inventory, master
scheduling, productlon control, etc. will be reviewed. Particular
attention will be paid to the inter-relationships batween the
npplications and specifically how they affect plant floor operations.

CAD/CAM Linkages
The course will provide the student with an understanding of the
communication linkages from computer assisted dexjgn to computer
assisted manufacturing to computer numerical control. Emphasis
will be placed on the implementation of computers in the design of
manufactured components (CAD), product engineering (CAE) and tool
path creation for computer numeric control (CNC) machines.

Nadhfacturing Technologies
The conrse will introduce emerging technologies which are necessary
to succesafully implement computer {ntegrated manufacturing. Fxamoles
of topics that will be covered are statistical process control, just in
time, sct-up reduction, group technology, etc. Applications of processes
related to robotics, vision systems, and bar coding will be covered.

a9



ISAC PROGRAM S8TRUCTURE

PHASE I -- Introduction to Integrated Systems
Course: 699-100 (1 Credit/18 Hours)

1. GOGeneral foramat of ISAC program.

2. CIM acronyms and teras.

3. Overviaw analysis of an integrated systea.
4. Contrasting CIM technologies.

S. Role of team work and communications.

6. Introduction to the ISAC Integrated System.

PHABE 11 -~ Compoments-of an Integrated System
(4 courses — 2 credits/36 hours each)

A. Computers and Systems Architecture
Course: 699-102 (2 credits/36 hours)

1. Elements of a computer system.
2. Data base systems.

3. Levels of language.

4. Disk opearating systems.

S. Flow charting.

&. Programming.

7. Files and data bases.

8. User software.

9. Telecommunications.

B. Manufacturing Planning and Control
Course: 499-104 (2 credits/36 hours)

1. Bill of materials.

2. Inventory control.

3. Business planning.

4. Master schadule.

S. Material requirements planninrq.

é&. Purchasing.

7. System avaluation.

6. Just-in-time.

9. CIM manufacturing planning and control.

C. Product Design and Product Analysis
Course: 699-106 (2 cradits/34 hours)

1. Dimensional metrology.

2. Statistical process control.
3. Computer aided design.

4. Simultaneous engineering.

S. Automated inspection.

1C0




D. Automated Production and Process Control
Course: 699-108 (2 credite/36 hours)

1. Process controllers and networking.
2. Prograsmable logic controllers.
3. Materisl handling systems.

4. Robotics.

8. ~Automatic identification.

&.. (CAD/CAM) shared data bases.

7. Compact 11 prograsming.

8. Post processors.

9. Tool path simulation.

10. Down loaring. :

11. Tool requirements.

12. -HMachinessatup.

PHASE 111 —- Applications of an Integrated Bylt.m
Course: &99-110 (3 credits/S4 hours)

i. Team structuring

2. Product development

3. S8imultansocus engineering .
4. Team_prablem solving

S. Production simulation

6. Praduct production

o 101 BEST COPY AVAILABLE
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Abstract
Milvaukee Area Technical College's
Computer Integrated Manufacturing Center

submitted by: John P. 8tilp, P.E.
Associate Dean
Technical and Industrial

The Milwaukee Area Technical College's C.I.M. Davelopment Center
consists of a number of industrial automation devices, such as
robotics, computer numerical control machine tools (CNC),
programmable controllers (PIC), computer aided design and
manufacturing (CAD/CAM) and coordinate measuring (CMM) which are
integrated and working in conjunction with one another. 1In
addition to the industrial equipment, a business computer links
the Center allowing both the business and technical side of
C.I.M. disciplines.

The Center is used to instruct the industrial workforce in the
Southeastern Wisconsin area in the use of manufacturing
automation, and to apply these techniques in their manufacturing
lants. This facility, dedicated in 1986, is one of the first of
ts kind in the United States. It closely models the National
Institute of Standards and Technologies' (NIST) Automated
Manufacturing Research Facility (AMRF).

The entire operation is controlled by a series of computers,
wvhich coordinate all activities of each component in the cell,
and relays messages back to a cell operator in the form of a
graphic picture. All these activities are happening in real time
under computer control. Artificial intelligence and specially
developed algorithms are used to control certain processes. Each
piece of industrial equipment is instructed to operate in the
exact sequence as dictated by the manufacturing process plan
which is developed as part of an overall material resource
planning (MRP) system. The cell control computer receives
information from the business and supervisory computers and
automatically communicates to devices which are unattendingly
manufacturing discrete piece parts. Production schedules are
simulated using computer software to optimize cell production.
Industrial computer controllers are all different vendors showing
true flexible integration. Networking to these controllers takes
place via point-to-point communications from the call controller.

| 103
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The components in the Center consist of the following:

- IBM AS/400 computer with MAPICS software for business
applications

= CAD/CAM computer lab with Zenith-based AT and IBM~-based
PS series and RT computers and Autodesk's AutoCad,
Computervision's Personal Designer/Machinist and
Bridgeport's EZ-CAM software

- IBM industrial "GEARBOX" supervisory computer

- DEC VAX supervisory computer

= Allen Bradley PLC/230 cell controller

-~ Asea Brown Boveri pick and place robot

- Kearney & Trecker horizontal machining center with Gemini
"D" controller

- Bridgeport vertical machining center with Allen Bradley
8200 controller

- Asea debur robot with vision systen

- Brown & Sharpe process control robot (PCR) coordinate
measuring machine

- Kennametal tooling, holders, inserts and tool breakage
monitors

- Scientific Systens Incorporatcd custom software and
integration

- IBM ELF data collection equipment

- Enerpac/Applied Power fixture power unit

- Honeywell Microswitch senors located throughout the cell
The MATC CIM Development Center has developed unique partnerships

with local and national industries listed above to promote
manufacturing productivity to small and medium sized businesses.
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FLEXIBLE MANUFACTURING CELL CONTROL HIERARCHY

BUSINESS SYSTEMS
(1BM AS/400)
CAD/CAM
(COMPUTERV!SION)
CELL SUPERVISORY COMPUTER

oEC 1

CELL CONTROL
COMPUTER
(A/B 2/30 PLC)

MRP

PRODUCTION PLANNING

PROCESS PLANNING

CELL PLANNING Mitwackes Arsa Techaical Collsge

8ILL OF MATRIALS

PART DESIGN John P. Sllip, P.E.

PART ROUTING Associsle Dean

N/C TOOL PATHS Technical and industrisl
700 West Stale Sirest
Milwaukee, Wisconsin §3233
414-278-8818

REAL TIME STATUS DISPLAY

DOWNLOAD PROGRAMS

A/l FUNCTIONS

ATRIFICIAL INTELLIGENCE

PROGRAMMABLE CONTROL LOGIC
CNC CYCLE COMMANDS

ASEA BROGPRT K&T 180 MORI-8 ASEA BROWN &
DEBURR vMeC HMC LATHE IRB 80/2 SHARPE SENSORS
ROBOT A/B 8200 GEMINI D FANUC 10T ROBOT CMM
COMMUNICATIONS:
PRIOR TO CELL OPERATION DURING CELL OPERATION
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Milwaukee Area Technical College
Computer Integrated Manufacturing Development Center
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MATC CIM DEVELOPMENT CENTER

(A) Totsl Goll Intagration:

(B) Celt Supervisery
Computer:

(C) Gell Contrel Computor:

(D) Piek & Plose Rebecie
Werkstation:

() Vertisa! Machining
Center:

(F) Horisontal Mashining
Conters

(G) Merisantal Turning
Canter:

(H) v 00 Werkstation:

(1) Mobhetic Deburr
Werhstation:

(J) CIM Desumentation
Werhstations:

(K) CAD/CAM System:

(L) Mini Rrenible
Manufasturing Cell:

(M) Minl Avtemated
Manutfasturing Lab:

(N) Stand Alsne Rebetie/
Woerhstations:
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What is the
CIM Developi:ient Center
at MATC?

The CiM Development Center provides tech-
nical support services to orientate firms on
advantages of Computer-integrated Manufac-

“turing (CIM) technulogy, provide MATC grad-
uates as highly skilled CIM employees, retrain
existing workers, try out CIM applications at
MATC by co-sponsoring development proj-
ects, and afford access to resource mate-
rials including products developed by MATC.

CIM Orisntation

MATC provides a weekly two-hour CIM
orientation for managers, engineers, design-
ars, and production employees or for special
community groups. The session reviews the
process of flexible manufacturing in the ma-
chining industry, CAD/CAM systems, and
components of CIM, and is used to complate
an individual CIM development plan. A free
economic development service of MATC.

111

CIM
Resource Materials

MATC has a library of CIM manuals, mag-
azines, videotapes, and computer suftware
available to assist in investigation or ex-
amination of CIM technology. MATC has also
developed software packages and training
materials availsbie to industry and schools.
MATC-developed CAD/CAM materisls are al-
ready in use in over 700 schools nationwide.

TO OBTAIN INFORMATION
ABOUT SERVICES CONTACT:
CIM Development CiM Program
Supervisor
278-8742
Continuing SEducatien Associste Desn,
Continuing Education
278-0280
Admission to Programs Admissions Counssior
278-84867

‘o

MATC. The institute of HIRE Learning!

Milwaukee Area Technical College

700 West State Sirest
Milwaukes, W1 83233
414-278-8370

Milwi



MATC provides industry with highly
reined greduates of associste degree and
ocstionel programs for carsers in
#M. The CIM Derrslopment Center provides
reining courses for several specialized tech-
iciens to support the CIM machining and
urable goods manufscturing industry.

jome Associate Degree programs related to
)IM include;

8 Automated Manufacturing Technology
(Electremechanical Technology)
Prepsres technicians to install and
maintain computerized systams.
8 Computerized Machining Technician
technicians to operate
computerized machines and to program
the sutomated process.

8 Industrial Engineering Technology
Prepares technicisns to plan the process,
including assembly, flow, cost, and quality
control of products.

8 Welding Technelogy
Prepares technicians to manage and
progrsm computerized weiding systems.

® Mechanical Design Technology
Preperes mechanical CAD drafters and
designers.

® Electronic Design and Packaging
Prepares elactronic CAD drafters and
designers.

® Plastios Technology
Preperes technicians to set up molding
machinas and supervise production of
plastic products.

8 Fluid Power Technology
Prepares technicians to manage, install,
and maintain machines using hydraulics,
pneumatics, and fluidics.

Some Vocational programs related to CIM
nclude:

® Tool and Die —

Prepsres tool snd die skilled workers.

® Machine Toel -

Prepares operators of machining centers,

8 Computerized Numerical Control —
Prepares programmers and operators of
CNC machines.
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cim
Industrial Retraining

MATC provides retraining service for in-
dustries faced with adding new technology
and needing to upgrade workers. Employees
may attend special courses, seminars, and
workshops offered at MATC or at the em-
ployer site. Employees may attend s series of
special courses and earn 8 gpecialist certi-
ficate in an advanced technology. Employees
may need to have previous education and ex-
periances evaluated to determine an indi-
vidual career impravement plan.

Examples of technical courses offered in CIM
programs:
8 Machining Techniques
8 Technical Graphics
® Basic CNC Pregramming
8 Industrial CNC Centrel 1
8 Computer-Assisted Pregramming 1
8 inspectien/Quality Centrol
® Industrial CNC Centrol 8
® Manufacturing Materials
8 Computer-Assisted Programming 2
8 Process Planning
8 Teoling and Fixturing
8 Computer-integrated Manufacturing
8 Materials Handling and Piant Layout

Y

Y 'n.xﬁ

CIM Industrial
Application Development

MATC provides an ecanomic development
service to Business/Industry, individuals,
and colleges in which the CIM Development
Center is used to develop CIM applications,
for testing the feasibility or cost effective-
ness of the CIM process, or for testing new
CIM cellular technology, and for planning
future products or process requirements.

o 2\
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MACHINING ARTICULATION AGREEMENTS
MATC AND PARTICIFATING DISTRICT HIGH SCHOOLS
June, 1990

A1l programs listed award advanced standing in (622-101) Machining
Techniques, a first semester course in MATC's Computerized Machining
Technician associate degree program. The condition for all schools
calls for the machining instructor's signature on a certified competency
checklist. The design of this checklist varies from district to district
(see samnle agreement.) Technical mathematics articulation opportunities
are also built into each agreement. At the moment, additional advanced
standing opportunities tied to MATC's CNC Operator/Programmer dipioma
program are under discussion.

High School High School Course Titles
‘ Qualifying Students for Advanced Standing

Cedarburg Metals Manufacturing & Fabrication AND
Vocational Metals AND
Technical Drawing

Cudahy Metals 5-6 OR

Metals 3-4 with special projects
Grafton Vocational Metals (plus prerequ‘:ites)
Greendale Communication Systems and/or

Engineeriny Drafting/Design AND
Automated Manufacturing Systems (plus prerequisites)

Greenfield Precision Machining (plus prerequisites) OR
Vocational Metals ?plus prerequisites)

Milwaukee Tech (MPS) Machine Processes 3 (plus prerequisites) AND
Blueprint Reading

Port Washington Vocational Metals (plus prerequisites)

South Milwaukee Machine Shop I AND

Machine Shop Il AND
Machine Shop III

West Allis (Central & Machine Shop Technology (plus prerequisites)
West Milwaukee)

115



Moraine Park Technical College
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Student Services

nonrslundable $10 fee.

Counseling

Financial AMd

Financial aid is available 10 all eligible
Moraine Park students, besed on need.
interesiod siudents should compileie the

sin Financial Aid Form (WFAF) and
submit 10 the appropriste Moraine Park
campus. Studenis may aiso be eligible for
Velerans' Benelils.

Other Services

117
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RANGE OF OBTAINABLE MAJOR OCCUPATIONS

oF odusaiiont

FOR

COM F-’l TERINTEGRATED MANUFACTHRING

TECHNICTIAN (CIN;

Possible essupstionsiomployment for program gradusies with sdditionsl werk experionse

{ aler Monulasturing
r Snginoer

Senler ONG Monvissturing

Manager

Posslble employment for pregram graduates: (enlry level)

A ctwiaton

CAD/CAM Opertor Tachnicion: Prepares and processes work used
dally in the manuiacturing environment 10 support engineering and

.CNC ¢ Uses various tools necsssary 10 prepare and

for production rune.

Material and inveniory Controlier: Uses various methods — MRP,
JT — 10 maintain and control inveniories 10 meet production forecasts.

Manufecture Technician: A laison position working in
conjunction with and manufacturing 1o implement
product changes into the production flow.

Offered at Fond du Lsc

!
|
i
|

000170  Basis Computer Alted Design one

Amorinen
000161 Poyshstogy of Human Relstons

Suppesied Blestive:

3100  Mevategy

006155 “Mothomeiies - Und 1
0060100 “Moshomenes - Uni §
000157 *Mamemenss - Und 3

Course dooeriplions con be found in the Mersine Park
Toshnisel Colloge Coteleg.
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. Robotics

One major slomont in the susemated manufacturing plant is
e industrial sebet. Rebots san be programmed
10 porfarm copatitive tushs sush 23 this sxample of metsl cutting
with 8 great dagres of sposd and presision. Rebois ean she
workers for highly dangsrous taskse.

08 'O Mty SRNEEY IPUBN0N YION 9E8
fdyrtlod gor oIS (@opNI8L
L0 et 3iug uRION

. Computer Integrated
) Manufacturing:
v The Future Is Here!
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Computer Integraied Manulacturing

&,,
I
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i
i
hift

Reply Card

Morsine Pork's Computer Insagrated Monulacturing Program My ather inseress include:
is geaved lnrgaly 18 the werker with eaisting skills in o memw Etectromechanical
focruring trode. Hors s your chonee 10 may sbreast of the —
changing wwebnslagy. Yeu may be cligitis for advaneed sending, e Computer. Elucironics
aved on your werk . Come and mect with sn MPTI Mechenicel Design
counesier 19 evaluete your credentiohs. Enroll now, whils there ——
@ 0l v e Induniriel Engincering
e 16 libe a0 imterview, e Engine Technelogy
e | would Me my records reviewed for pomsible e Structural Technology

sdvenaad sanding.
e Pionst send me more informetion sbowt CIM.
Name Telephone
Addren
108 . MCS An Equel Oppuriuaty Emplny et/ Eduarer Funciemmg Unider Ad Aflomatios Acwen P
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THE STRUCTURE FOR LEARNING
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can be used. Individual one- or

coursas allow lion outside the
advanced 1o,

classroom instruction pwvido the
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NORTHCENTRAL TECHNICAL COLLEGE
WAUSAU, WI

ADVANCED CERTIFICATE PROGRAM
AUTOMATED MANUFACTURING CONCEPTS
FALL 1990

DESCRIPTION:

A twelve-credit associate degree level certificate in
Automated Manufacturing Concepts is designed to upgrade
persons employed in manufacturing related occupations in
Central Wisconsin. A unique feature of the certificate
curriculum is that it addresses key elements of automated
manufacturing operations with the primary objactive of
helping the learner develop a working knowledge of what
exists, how it works, and how it can be used. State-of-
the-art equipment and software centrally located in a new
manufacturing center is used as a learning environment for
instruction.

Automated Manufacturing Svstems
Module: 1. Automated Manufacturing Overview - 1 credit
2. Ccncepts of Team Building - 1 credit
3. Using Personal Computers For Manufacturing - 1
credit
Techiaical Ccmponents

4., Application of PLC's - 1 credit
., Servo & Non-Servo Robotic Application - 1 credit
6. CAD/CAM/CNC Application - 1 credit

Module:

Quality/Workceli Technologies

Module: 7. SPC Application - 1 credit
8. JIT Workcell Operations and Systems - 2 credits

System Applications

Module: 9. workcell Applications - 1 credit
10. Computer - Integrated
Manufacturing/Business - 2 credits
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University of Wisconsin-Stout
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DEFINITION(S) OF CIM

*The total integration of all
sanufacturing elements through
the use of computers

*The total integration of such
individual concepts as CAD,
CNC, robotics, and materials
handling into one large systea

-Source: SME

OUR PRODUCT:

Our graduates are typically

placed as manufacturing engineers,
process engineers, industrial
engineers, or production engineers.

OUR GOAL:

To produce a graduate capable of
designing end building an automated
manufacturing system (from "womb to
tombd").

130

CIM Software Modules
®*Business Planning and Support
*Product Design (CADD)

*Manufacturing Process Design
and Planning (CAPP)

*Production Planning, Monitoring,
and Control

"Manufacturing (CAM)
*Inventory Management (MRP)

*Inspection and Quality Control

DESIRABLE ATTRIBUTES OF OUR GRADUATES

#Strong math and science background
®*Attentive to "design for manufacturability”
#*Understand materials properties

*Thorough knowledge of manufacturing processes

*Understand manufacturing systems, sutomation,
and control systems

#*Possess team skills

*Demonstrate interpersonal and communication
skills

*Possess hands-on manufacturing experiences

*Able to work with other aspects of a business
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PREREQUISITE STRUCTURE

COMPUTER AIDED MANUFACTURING
170-504

(

ROBOTICS MANUFACTURING
SYSTEMS
170-505 170-510

NUMERICAL
CONTROL
170-537

SIMULATION OF
MFG. SYSTEMS
170-540

132



170-504 COMPUTER ASSISTED MANUFACTURING

CREDITS: 3
CLASS TIME: 3 HRS/WK/SEM

(Plus Arranged Lab
Time)

PREREQUISITES: 354-141, or 354-144
or Instructor's |
Approval

*INTRODUCTION TO TYPES OF MANUFACTURING SYSTEMS

*INTRODUCTION TO PROGRAMMABLE AUTOMATION, INCLUDING NUMERICALLY |
CONTROLLED MACHINE TOOLS, ROBOTS, AND PROGRAMMABLE CONTROLLERS

*INTRODUCTION TO GROUP TECHNOLOGY AND COMPUTER AIDED PROCESS PLANNING
#*INTRODUCTION TO MANUFACTURING SIMULATION

#NC PROGRAMMING, COMPUTER AIDED PART PROGRAMMING (USING COMPACTII), AND
USE OF PROGRAMMABLE CONTROLLERS

DRESCARIPTION:

A lecture/iaboratory course designed to introduce the student to the concept of group
technology, computer scheduling, process control, coding and classification systems, and
the relationship between part grouping and part costing. It includes justification for and
application of computer assistance in the manufacturing process, machine process ‘control,
robotics and material handling, automated assembly, use of automated systems to provide
veal time inventory information, part grouping and product design in relation 1o the total -
manufacturing operation. Computer programming and part processing using the APPLICON
BRAVO3 and COMPACTI integrated CAD/CAM system. Part shapes ure drawn and analyzed
on a Hewlett-Packard mult-color plotter. A simple materials-handling provlem is presented
using the PUMA 600 robot to gain exposure to robot application concupts. The course
includes several individual and small group (2-3 people) activities.

APPLICATION: :

The course provides expasure to fundamental concepts related to computer assisted
manufacturing and acts as a prerequisite to 170-505 Robotics, 170-510 Manufacturing
Systems, 170-537 Numerical Control, and 170-540 Design and Simulation of Manufacturing
Systems. Enroliment typically includes, but is not limited to, Industrial Technology, Applied
Technology, Applied Math, Technology Education, and Business Administration.
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170-504 COMPUTER AIDED MANUFACTURING

*Introduction to the types of product
desand and types of sanufacturing
systems

*Overview of CIM, CADD, and CAM

*Introduction to programmabdle
automation, including Numerically
Controlled (NC) machines, robots,
and programmable controllers

*Introduction to Group Technology (GT)
and Computer Aided Process Planning (CAPP)

*Introduction to simulation of manufacturing
systems

*Integrated system architectures
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High
MASS
PROD~-
VOLUME UCTION
SYSTEM FLEXIBLE AND
SPECIAL SYSTEMS
STANDARD EQNMT.
Low
Lov High

VARIETY

TREND: Product mixes becoming more
diversified

1REND: High voluse production 1is

decreasing, vhile mid-volume/mid-
variety production is increasing
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INTRODUCTION TO MANUFACTURING SYSTEMS WAYS TO CONTROL MANUFACTURING PROCESSES

*Continuous or Mass Production Systems *Mechanical control typically using
| caas, templates, and jigs) which
#Intermittent Production (batch production) . lends itself well to high volume

(mass) production
#*Low Volume Production ("job shop"
production, tool and die shops, prototype *Manual control (operator turns
work) | hand lever in turn driving a
lead screw) which lends itself
to intermittent or luw-volume
TREND: Continuous production decreasing, production (flexible)
intermittent production increasing
*Programmable control (msnual
TREND: Batch sizes decreasing to 1 (JIT) coitrol of hand vheels replaced
by precision servo or stepper
motors). Includes NC, robots,
and programmable controllers

TREND: Programmable automation
repidly becoming more popular
for all types of production

INTRODUCTION TO PROGRAMMABLE AUTOMATION due to:
*flexibility (changeover)
*Numerical Control (NC) *improved quality
o Definition of an axis *multi-axes contouring

o Point to point vs continuous
path control

0 Absolute vs incresental
dimensioning

o Floating vs fixed zero points

o Manual NC progresming using
Word Adress vs Tab Sequential
formatting

o Even vs odd parity

o CNC, DNC and computer
hierarchies

*Robotics

o Robotic system components,
levels of sophistocation, applications
Servo vs non-servo rodbots
Robot designs/configurations
Intro to robot programming methods
Robot program storage

0000

*Programmable Controllers
0 Introduction to input and
output devices
o Introduction to ladder logic
programming

computer Asisted Part Programming
o NC programming languages (APT,
COMPACTIIe, etc.)
o Integrated CADD/CAM systems
(BRAVO3 system, AUTOCAD! Bridgeport

system) 1 36




Articulation: The Key
.

ARTICULATION: THE KEY TO
EDUCATIONAL TRANSITION FOR STUDENTS

Exploring Selected Alternatives

Submitted in Partial Fulfillment

of Requirements for

VoEd 8130
Critical Issues in Vocational Education

by
J. Timothy Mero

University of Minnesota

June 5, 1990
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Articulation: 7Tne Key
2

ARTICULATION; THE XRY T0
BOUCATIONAL TRANSITION Fron STUDRNTS

Exploring Selected Alternativee

Intredvuction

The reneved onphaeis on traditional acadenics oontained in
and the eis en going to oollege have been vieved
y many vesationa)l educators at the Secondary level as o de-enphaeis
of practiocal education eurrioulum,
Studies oriticlising Public education have created public demand
for schools to stre then their eurricula in the basie skille. zp
Fesponse, educationa pouoznkoro in many areae of the ecount
increased the nusber of acadenio oredits Necessary for high school
graduation, During 1904, at least 44 states increased the
graduation réquiremente for sclence, math, and English (Delavare

Argue that because BNy non-ooll
eventually attend college, a broad be Tound in the baefio okills
necessary. Grou Ppoeed counter by ¢ ating that raleing the
nusber of acadenic oocureee ired for high sehoe) graduation wii)
deprive non-cellege Studente of the opportunity to explore
occupational areas of interest or develop basic technical
Competenciees in Preparatien fer d¢irect entry into the laber force,

Th b{ these (n faver of streng acadenic
reform {s to simply place a 1 ekill training at ¢ie postsecondary
level, opphig perspective has gained wider a0ceptance and g
?:ro:gly o:g::.lco:x:y the postsecondary educat on coamunity*

rekson, o P .

The educational system within the United statae §g not deeigned
to allov etudente te 1e%e their forma) oducatien at , single
institutien, Cbnaoquzzzr + Vosatienal students Reve ¢
explorate prograns at the middle scheel er junier high schoel, te
secondacy/high schools, then te technical celieges and/or junior
colleges, and/er four year Colleges and universities, aAg & student
RovVes through the system, they troquontly encounter unnecessa
duplication which is inetfticient for the student and results {n 5
loss of valuable tine, effort, and motivation (Selman ¢ Wilmoth,
1909).

,Tho entire process of transitioning students from one level of
education to Another, or between one inetitution and another, Selman
and Wilmoth (1989) define as .

The recent interest in educationa reforn as vell ag the need

e articulation problems {n vocational and technical
to Selman and Wilmoth (1989), has grown out of
nents and the resulting inherent survival
ors, (b) 1ean federal and qtape

Lot 1K)
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Articulation: 7The ﬁ;
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Sriticel Ispye

Hov does education transition students from secondary to
postsecondary institutiong?

As used in the oontext eof this r ““mngg a8 defined {n
the Merrian-webeter Unabridged Mouo’:::y: Beans: to be united or
oonnee

in a systematie interrelation,
Articulatien Programe bet
institutiene are on the {neresse,

I‘n' Wa
Lerner (1906) describe thie application’ of the teim artiedlation as
"a planned ng e

community te help etudents nake a smeoth transition fron ohe level
of institution to anhother without experiencing delays or 1o0ss of

In vocationa) education, articulation has been detined {n a
r Of vays but the Gentral theme fg; wee elininate ae much ae
poseible, unnecessary duplication of training across the levels*

P2},

Porging nutimln vith secondary scheols wvhile not nevw, has
isgee sereas the Dreratf for csmmunily; Fatlon hap brcujunier
colleges acroes natien. @A) preparatien has e

:' len of edusaters at b:u.:wou. The need to

[ ]
difticult taek of adequate) Teparing etudents for tomorrow's
vorkplace. The task omuz :n.’:tu"uumum of twe-year

«l: o: t:h d;:olo. l;"'::le'?.i"‘ tmu{ou::i :h:“n leges can
nee 8 challe e s toperly articula rams
with the Mrt'n‘u:::u 80 that tho"u’nonn gcn assune the :o:“‘““

res, iniritsiee seener and aequire o ooaplete set of narketable
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their time in personal service and development courses such as
physical education, arts and crafts, home economics, and vork
experience. .

shapiro (198¢) sites a National Center for Rducational
Statistics studies in 1980, in vhich seniors evaluated various
aspects of their high school experience. Gensral education students
rated their school experience as less satisfactory than did oon:go
preparatory or vocational track students, and were lesst satisti
wvith the quality of academic instruction and teacher interest in

students.

Moreover, €3.3 percent of those who had dropped eut of
high school before being graduated indicated they were in the
general education track at the time they left high scheol.
om{ 6.7 peraent ef the dropouts came frem the academic track,

vhile 29.8 percent cane from the voacational progranm.

But vecational or career training en the high school level

als0 leaves much to be desired. Says Parnell, ‘Regardless of

the research and despite our rhateric about the unigueness of
each individual, many peeple still advecate that agidenic means
advanced and {s for the students and that career

education is for the students’ (Shapire, 1986, p.91).

In man M!h schools, vocational education programs are not
viewed as the link te the next educatienal level. All toe eften,
vocatienal education :. rans are vieved as having heen reduced to
“a euphemism for the l1ing of students with behavioral probleams*
(shapiro, 1986, p.91). In this environmental setting, one cannot
help but wvonder hov many of these students beshave the vay
they do because they see no purpsse or fuzure in their scademic and
vocational programs. Unable te visualise tha relatienship hatween
their high school experiences and the knovledge, skills, and
attitudee they vill need to take on the challenges which lie ahead.
From their perspective, high school could very well u:gur as the
dead end road. Feeling that they are going novhare, they become
frustrated wvith an educational system vhich was naver designed to
:nm‘: .t\‘adonn to complete their formal education at a single

nstitution.

rt a na L

Articulation programs are known various nanes. Warmbrod and
Long (1986) suggest that the artioculation programs between secondary
and postsecondary institutions make high school students, embarked
on vocational technical carser programs which span grades 11 through
14, feel like they are college=bound as they catch views of nev
opportunities and a better, possible future. The future they see as
attainable.

Not all articulation programs, hovever, are the same.
Following a reviev of literature, ic became apparent that the tsra
articulation hae been loosely applied to a broad range of programs.
To add to the confusion, selected terms used to identity specitic
articulation programs have also been used as collective titles forv
groups of programs. The confusion arises when the titles used to
group articulation programs, do not adequately describe all programs
vithin the group. Each articulation program is unique and meets a
specific educational need. Vocational educators should dbe familiar

Q
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with the mqre common term, used to identify articulation programs
including: (1) barrier removal programs, (2) enrichment programs,
(3) shared facilities, (4) ocombined enrollment, (S) contracted
services, (6) transfer of credits, (7) time-shortened programs, (8)
advance placement, (?) one-plus-ens, (10) advanced skills programs,
(11) core curriculum or pretechnology, and (12) vocational technical
tvo-plus~-tvo preparation.

Barrier Remova) Prograng

Not all so called articulation programs meet Long, Warmbrod,
Faddis, and Lerner's dstinition, previously cited, "of helping
students make a smooth transitien frem ene level of imstitution to
another" (Long et al., 1986, t.ll. Artioulation efforts which link
tvo ot more institutions te simply remeve educational darriers and
theredby benetfit the student are net nev. Mnlo{ (1970) detined a
vell articulated educational pregram as one that provides students
the optortunlnu to develop to their highest potential in attaining
educational as well as carveer ohjectives. The first four

articulation prograns neet Manley's definition by removi
educational Mmon. Y Y ™

Enrichaent Programs '

Enrichment programs are usually developed by a tsecondary
institution i{n response from ene er mor, lecal schaool districts.
Larner (1987) noted that a typical proyram might he provided to meet
state nr:qulrmnt for um: ohildren. u ite simpl nd simpl

TOYran Arrangessnts are generally quite s e, and simply
rortro student te obtain a letter frea the high scheel
rincipal stating that their attendance at the postsecendary
ns:ltuuon will not interfere with the students secondary school
work.
In some cases, students o'n aoguire dual high school and
college eredit, receiving their high scheel diploma in addition

to earning, in seme cases, tve senesters’ eredit toward a

college degres. The enrichaent model is possible on a

tull-time or part-time basis and eperates during the regular

acadenic year as vell as during suamer terms. edits can be
held in escrev fer later applicatien teward a program at the
schoel or, in some cases, may be transferred to other

institutions of higher education (Lerner, 1987, p.17).

Although the typical enrichaent prograa io oriented tovard
acoelerated students in their senior year vho plan te attend a
postsecondary scheol after graduation, Lerner (1987) noted that
programs can permit the partieipation of seleated 10th and 31th
graders. In additien to the regular postsecondary curriculums,
programs could also include noncredit seminars, conferences, and
vorkshops as summer enrichment activities.

ghared Facilities
Maving twc types of schools in close proximity has the

advantage of shar selected facilities. Lerner (1987) noted that
this may be particularly true when the institutions involved are
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required or would like to provide services or acquire expensive
sophisticated equipment and/or facilities that neither mutution
could provide en their own. With the possibility of scheduling
problems, uoooz:od as & givens shared facilities are cost effective,
represent the Saat use of equipment, and can greatly enhance the
recruitment efforts.

shared facilities can cover an ever widening list of options
from athletic facilities and dining facilities to library or even
specialised classroom and laboratories.

One arrang<ment frequently made is the use of secondary school
facilities by postsecondary institution for adult evening education
programs of college level oceurses.

Gombined Enrollments

Although not as obvious between secondary and postsecondary
institutions, consider the advantage of having students from one or
wore high schecls (public and/or private) enrolled in the same
class. This is particularly beneficial when neither institution has
a sufficient number of students to justify offering the course.

Dual enrcllwent has a great deal of merit from an economic, and
perhaps, an educational standpeint. Now consider the possibility of
using postsecondary facilities. As Lerner (1907) cbserved, *"This
approach takes advantage of the best ipment available and makes
possible the use of additional facilities® (p.16). As an
alternative, consider the possibility of distant learning and the
technological advancements which are available. The opportunities
to combine enrollments quickly take on a different appearance. The
magnet school concept is a variation of this program.

contracted Services

Contractual agreements to offer classes at other institutions
has a sultitude of possibilities both horisontally as vell as
vertically. Again, the technolegical advancements in educational
delive sxsto-. provide a multitude of rtunities. The state of
wisconsin is divided into eleven Cooperative Educational Services
Aqonctos.écllhy areas. ZRach CESA provides, among other things,

~ contracted services wvhich the individual secondary local educational
agencies could not individually provide or justify. In specitioc
instances, it may be desirable to have po-tlooondurx inatitutions
contract to provide certain advance courses taught in the high
school. Lerner (1987) explains that "contracting represents an
alternative source of imstructional faculty and permits. . .
students to obtain some exposure to other forms of higher education.
In many cases, the institutions could not make the program available
to students without contracting for these specialised services”

(po 15) .

A school could contract to offer special summer sessions
for high school students in advanced classes in order for these
selected students to take advantage of these special high-=level
classes. Through such an effort, the school not only enriches
the curriculum, but students exposed to the school are more
1ikely to attend that school in the future (Lerner, 1987,
pe 15) .
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Sredit Transter

Mthngh fev examples can be found of eoornuvo efforts
between publiic secondary institutions and public postseconda
vocational technical institutiens for direct tranafer of credits,
such agreements do exist between 1ic secondary institutions and
proprietary occupational imstitutions as well as community colleges
vhich can serve as models.

The concept is quite lhslo and provides a link vhich helps a
student make a smooth transition te the next level in the
educational system. As Lerner (1987) notes, those students vho
complete a seoondary vecatienal edusatien prugram have ired
very specific skills and knovledge in nornum for employment.
Some community colleges de grant some college credits for theee
achievements. 7The number ©f credits transferved will depend on the
integration of the stated competencies into the tutuoomlu
ocurriculum. Depending en the particular discipline in question,
terner (1907) indicated that 3-10 hours of oredit may be granted for
the secondary scheol preparation. The avarding of advance credits
generally follow one of two options.

1. Students vho earn "A" grades in approved secondary courses
receive the advance credit(s) directly.

2., Students vho receive “"3" grades in approved secondary
courses, can gain adva credits h the oredit by
exanination precedure.

3. In additien, applicants fer the transtfer of credits must

meet the college and program requirements and become
matriculated students.

This process of transferring credits for authorized secondary
courses differs from the advance placement (the next artioculation
:::gn-) in that the eredits are ascepted prier te commencement of

tsecondary course of study and avarded vhen the student
matriculates. Spencerian College, for example, allows the transfer
of 16 secondary credits (4 classes) for ocsurses vhich include these:

English Nath
TYPing shorthand - Gregy
Dusiness lav Business Correspondence

Searvtarial Acoounting
Human Relations
Anatony and Physiology
Salesmanship
Merchandise Math

(cited in Lerner, 1987, p.9)

Acosunting X

riling and Records Management
Medical Terminelogy

usiness Coamunication
Consuner Roonomics

If a student from a qualified high school earned "A" and “p"
grades in approved courses and could transfer 16 credits, quarter or
semester, into a Minnesota or Wisconsin state college/university, it
would equate to approximately $1,000 tuition. For private
postsecondary institutions it could even be more. This is a
recruiting tool technical colleges cannot currently touch.

Lerner
(1987) appropriately points out that: 1 4 3
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Traditionally, 2-year postsecondary teachere have been
reluctant to accept secondary learning experiences for college
credit, yet these eame teachers expect {-year colleges to
accept their students’ accomplishments without queetion.
Often, membare of the !lﬂlt{ believe the etudents are not
c‘:\ul:uod and will not do well at the postsecondary level

’.. L]
Otften technical colleges create barriers for vhat may be
reasonable consideration, only to loee more that they gain.

Time-Shortened Programs

Most of the articulation programs are deeigned to facilitate
advance placemant in postsecondary programs for thoee etudente wvho
have mastered the fundamental competenciee in high echool.
Tine-shortened programs are deeigned to allow the etudent to
conplete postsecondary phase faster vhile saving the etudent the
tuition equivalent to the time eaved. As Long et al. (198¢) noted
hovever, "thelir skill levels do not advance beyond the traditiona
progran® (p.4). .

Advance Placement

Often referred to as time-shortened troqrulc. the students are
granted postsecendary coredics for accomplichments at the eecondary
level. Although the credits are avarded in varicue vays, each has a
caveat which distinguiehes advance placement from credit transfer.

Firet, the person wvho entered the college ae a eecondary
student, the enrichaent program, and hae asplrations tor
postsecondary etudy, are avarded advance placement. The enrichment
program students in thie case essentially etudy certain topice in
depth rather than general technicsal training. As they matriculate
they are avarded advance placement eredita enly if they enroll in
the program for which their enrichment program applied.

Breuder and Martin (1983-86), identified a gecond type of
advance placement in wvhich college credite are awvarded for high
school courees completed. Llong et al. (198¢) noted that thie second
type involved eotlcgo instructore and their high echool counterparte
revieving the specific course eyllabusee or task liet.
agreement of which high school courses are more or less equivalent
to introductory postsecendary oourses, matriculating students can
receive advance placement with the written recommendation of their
high schoel instructore for those competencies mastered. "In the
occasional cases vhere competencies for which eredite hae heen
avarded are shown not to be mastered, the student is given
lnd-pozdont t?structton in subsequent coursee® (Breuder and Martinm,
1903-8 [} ’n’ [

Hennepin Technical College in Minneapolie, Minnesota, serving
both secondary and posteecondary students, has one of the most
ambitious and successful advance placeaent programs as noted by
long et al. (1986¢).

Occupational curricula that are compatency-based lend
themselves readily to training any students--eecondary,
postsecondary, or adult--regardless of age. With this in nind,
some articulation efforts respond to declining enrollwents and

1 d '1
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fiecal pressures by training high school and postsecondary
etudente with the same curricula (and eften together in the
sams Classes). Some of these pregrans share faculty and
oqui t; others operate at independent facilities or
institutions (Long et al., 1986, p.4).

The third advance placement program profile involvee a skille
teet vhich allovs the student to receive advance placement for
demonstrated mastery.

The final profile for advance placement is noted by Larner
(1987). This profile involvee individual studente with "C® gradee
vho applied for credit transfer in some postsecondary imstitutions
will receive advance placement but will not receive the credit
transfer until after successfully completing a specified nuaber of
poetsecondary oredits at the granting institution.

one-plys-One

A career ladder approach, the receiving posteecondary
institution accepte studente wvho have completed a one-year diploma
(the tirst one in the one-plus-one) pregram at another institution.
The moet common vould be a proeprietary scheol. Although vocational
technical diplomas are not awvarded at the secondary level in
Minnesota or Wisconsin, tvo scenarios come te mind. Pirst,
articulation programs muet addreee tha individual who movee into the
etate from another state in which the vecatienal technical diploma
vae avarded at the escondary level. 8Second, the individual in an
sdvance placenent program similar to the Mennepin Technical College
progran mentioned previously.

Advanced Skills Programs

Long et al. (1986) discusses advance skills and a common
nienomer often applied te advance skills training.

Mvanced ekills programe alee aim at avelding duplication
of training, but the pu e ie npet te epeed etudents through
the curricula more efficiently. Rather, advanced skills
programs streamline fundamentals in erder to make voom in the
curricula to teach more advanced skille than etudente would
normally get in a traditienal eccupational program. Nost of
these prograns have a hiyh-technology eaphasie, deliver mere
conaentrated and more advanced content, .nd graduate students
at a ‘master technician’ level. A misnomer that is often
u{pllod to all advanced skills programs (and many
time-shortened programs as w.nf is '2+32,' even though many
proznu do not invelve a structured learning sequence from
grade 11 through grade 14 (Leng et al., 198¢, p.8).

Por the purpose ¢f thie paper and te preclude the cenfueion
assoclated with tvo-plus~twe as a ecllective term, program titlee
identified by Long et al. (198¢) fer the twe main advance skills
programe, are adopted (a) core curriculum (or pretechnelogy)
programs, and (b) "true vecational-technical ‘242’ rmrou in which
the entire occupational training curriculum begine in grade 11 and
terminatee at the end of grade 14* (p.S).

Secondary and postsecondary institutions, according to Van
Allen (1988), are engaging in advance skill articulation prograns
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noy. An advance skills program is an
articulation program which joins the high schoel ourriculum with two

ars Of education at a postsecendary imstitutien (Paxnell, 1988).

£ properly designed, advance skills :.mrm can provide maximum
eentinuity of instruction vithin and betveen educational
{nstitutions. The end product is a highly 8 falizsed and
enployable, some may say trained as educated, technician.
Warsbrod and Long (198¢) argue that the training m.tbhuh- for
advance skills programaing are only limited by educational resocurces
and employment trends.

Given a favorable environment for their development, advance
skills programs have wnparalled advantages. One signiticant
advantage deals vwith separate educational urisdiction joining
together for the benefit of students. In developmantal phase,
instead of focueing attention on institutiensl budgets, authority,
poundaries, and prestige, van Allen (1988) found that the
paructpating educational institutione tended to focus on student
outcones which vere defined in terms of student achievement levels
based on employment oppertunities. The student centered orientation
provides the essential ingredients for the successful development
and implementation of an articulation pregram. When the
representatives of the participating educetional institutions set
aside vested interest for the expeated gains in student achievenent,
with it cemes the commitment, ceoperation, and the eftective
communication essential for success.

Core Currjculum Program

The main purpose of core curriculum or "pre-tech® programs
is to produce better prepared high school graduates for entry
into posteecondary technical tra ning programs. Core
curriculum programs !tvo secondary students a broad basic
background in technology--a strong “"cere® of concepts and
skilis-=but de not restriot etudents to making an ooccupational
choice in their junior year. Many such prograns include
agreements that enable matziculating student te bypass
postsecondary introductory seurses and take more advanced
courses than the 2-year training program weuld allov. Although
the preparation is broader, high school students still receive
sufficient specifie ekill training for entry-level employment
(Long et al., 1986, p.S).

Several examples of an articulated core curriculua program are

nov avallable.

1. Oklahoma City's articulation effort, which is built on the
Principles of Technology "tech-prep® curriculua developed
by the Center for Ocoupational Research and Development
(CORD) and the Agency for instructional Technology. The
articulatic.s responds to community neede for more and
better trained technicians for high-technology industries
{n the Oklahoma City area. It also is part of a local
econonic development effort to attract nev high-tech
{industries to the city (Long et al., 1906, T'”'

2. One leader {n this effort ie Dan Mull, president of the
center for Occupational Research and Development (CORD) in
Waco, Texas. CORD (1984) has daveloped a 2-year course in
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mud science fer junier and eenior high scheol students
t sheuld improve ir knovledge of science and math,
Several secendary vecatiomal scheels threugheut the nation
have adopted this conoept and are developing excellent
eo:::o saterial for this 2-year sequence (Lerner, 1987,

P .

3. The CORD (1988) W&W
is an articulation exiort with four pos ry tracks

for (a) laser/electre optics, (b) instrument and control,
(o) robotics and automated systems oocurses, and (d) micro
electronics course.

4. cCurriculum 2000, published by the Society of Manufacturing

ineers, is an articulation effort involving secondary

and postsecondary tvo and four year colleges and
articulated curriculua development for manufacturing
engineer educatien and engineering technology.

Vocational Technieal 2-plus-3 Proqren

The vmttu‘l technical 2-plus-2 protnu takes a total view
vhich is foocused on develeping advanced skills for a high technology
eocupational area during grades 11 through 14.
Usually fasulty members, administrators, and o-ttoyor
representatives are invelved in planning the curriculus and deciding
vhat will be taught at each grade level (Warmbrod and Long, 1986,
p-239). The curriculua arranges the study ef mathematics, science,
communication, technelogy, and specifie technical skills associated
vith the ocoupational area under study to reach the paster
m level of competencies by a step-by-step progression
erninacing at the end of grade 14. A career ladder approach is
built in which permits student exit at the end of grades 12, 13, and
14 (Varmbrod & long, 1986; Long et al., 1986).
To achieve this ambitious outoome, vocational technical
%242% prograns must blend the resouroces of both the secondary
and postsecendatry institutions. T"ie may involve oreating a
Jointly eperated training facility: writing nev oceapreheneive,
eeqnuug-uu‘ ouzricula for all 4 rt“"' Nlidt streng,
clese vorking relatienships ameng participating adm nistrators
and fasulty; sharing instrueters; maintaining exceptienally
close relationships with local mlo{orﬂ investing substantial
planning time and funding; and sreating and sanaging complex
“::“' operational and funding structures (Long et al., 1984,
’- .

Herisontal Articulation

The time-shortened and advance skills articulation program are
called vertical articulation which are deeigned to help the student
viev the multiple level educaticnal system as a single systea. Llong

et al. (198¢) specifically identifies one other fora of articulation
vhich should be mentioned briefl

Norisontal articulatien :.e’(uue.. the novenent of a student
from onhe Campus or g ram to another of the same tgpo. Currently
this type of articulation effort is negotiated at the postsecondary
level, but can impact directly on secondary/postsacondary
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articulation efforts.

1t the student participating in a vertical articulation program
cah nov move horizontally at the end of the grade 13, the additional
flexibility is a major selling peint for initial entry of the
vertical articulation program at the secondary level.

Overconing Parriers

The most common concerns about articulation p ams relate to
stalt uccotnnoo. institutional turf concerns, poor internal
comsunication and inadeqguate promotion (Long et al., 198¢).

Pfollowing a reviev of literature, Stevart and Neiman (1986)
concluded that!t

while an increasing number of institutions were found to
be working on articulation agreements, it appears that most
reports described individual efforts rather than information
about establishing articulation agreements. The common
characteristic found in the reports related to the need to
establish cemaunication so that duplication of efforte oculd be

nininised (’o 118).

In their 3tudy of articulation in veocational agriculture,
Stevart and Neiman (198¢) substantiated that even though secondary
and nostsecondary vocational pregrams (sgrieuwiture) teachers have
manhy mutual perceptions in cosmon, more communicatien should ocour,
Stewvart and Heiman recommend that secondary teachers involved in
articulation pn!nu should (a) learn mere about postsecondary
education, (b) visit postsecondary programs, (a) teach secondary
etudents about careers requiring mtum.g‘pnnnthn. and (d)
refer prospective postsecondary students to apprepriate
inetitutions. 'ﬂu{ also recommend that postsecondary teachers
enhance the articulation effort by promoting cemmunication with
eecondary teachers. Activities recocamended Stevart and NHeiman
for rcnmnduy educators to promote artioulatien inelude (a)

a nting eeeondary teachers e pregrean advisery esmsmitcees, (b)
visiting Individually vith secendary teashers at their institutien,
(e) inviting secondary teachers te visit prstse~sndary pregrans, and

(d) developing a policy for avarding college eredit for documented
prior learning. '

Inplewentine Interinstitucional Mrticulation

In a study of secondary-postsecondary articulation cenducted
for the National Center for Research in Vocational Education, lLeong
ot al. (1906) determined the approaches to articulation and
identified common activitiee as vell ae berriers te tha presese.
They identified two of the general medels for articulation programs,
the time ehortened and the advance skill, mentiensd provlouutz.
Regardlese of the model followed, the articulation programs studied
had the following characteristics in common: (a) leadership and
cosmitment muet be provided froa the top, (b) faculty (secondary and
posteecondary teachers) must be involved early, () relationships
sust be based on mutual reepect and truet, (d) the mutual benefit to
all parthere muet be ensured, (e) articulation agreements must be in
vriting, (f) communication between participants sust be open, Glear,
and frequent, (g) initial goals must be modest, (h) responsibilities

Q
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sust be clearly detined, (1) ourricula must be competency-based, (J)
the focus must be onh mutual zuu rather than individual/ :
institutional interests (turf)(Long et al., 1986; cited in Lerner,
1987 cited Varmbrod & s 1906).

Lerner (1987) identities the fellow twvelve steps for

consideration in implementing an artioculatien program:

1. ldentify the need for and benefits of articulating with
other educational institutions im your area.

2. ldentity ether educational institutions that would benetit
from articulating with yeur schoel or cellege.

3. HNeet vith the chief executive officers (C20s) of theee
organisations. ‘

4. heeign someons the responsibility of directing the
articulation eftort.

S. Identify the person in the private odoupational school who
can certify tranefer etudents from vocational school
programs.

6. Retablish clear cemmunication channels within your
fnetitution and betwesn and a institutions.

7. Determine the college or university degree program into
vhlch‘tho private ocoupational school students can
transfer.

8. Establish vhether the tranafer will be granted on a
course-by-course basis or on the blanket concept.

9. Develop written artioculation agresasnts fer execution at
the institutional level and hetveen pregran departaents.

10. Begin by selecting one eor two pregran areas that appear
anenable, vhere faculty members have established
relationships, and that have a partieular need for
articulation. Once these Pregran areas are sucoessfully
articulated and the benetits made visible, use these
succeeses to get other eccupatiensl departments involved.

11. Establish a contact persen eor department at each school
invelved {n the agreement.

12. Provide sesretarial r¢ for artioculatien sserdinator
and faculty teo aid thelir eeerdimatioen, planning, and
ourrioula develepment.

13. BRstablish a systeam fer eertifying student ecempetencies or
educational a 1ishments frem the artioulated ecurses.

14. Publlcise the artieulation arrangeneits and pregrans to

etudente, parente, empleyers, ans cemmunity offio‘ale
(Pp.18-19).

Summaty

Succeeeful articulation pregrans are fesused on impreved
communication among persone at the secondary and poeteescondary
levels, and those policies and praotices which facilitate etudent
Yrogrou. Becauee of their close relationship to students on both

evels, teachers are key personnel in a process. Impreved
articulation is a cooperative effort which must invelve ocounselor
and administrators at both levels. The suecees and extent to which
any articulation progras is hegotiated involves credit or
recognhition for prior experiences at the secondary level.

Parnell (1983) offers seven specific recommendations for
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cooperative efforts.
All students Nesd a student centered curriculum., Th-
barriers to achieving excellence for Mt be
fdentified and remcved.
Untfocused learning vill net produce excellence.

Educational ptograms must provide the necessary structure
and substance.

students must be able to view the educational system as

‘providing a single, coherent prograa.

Students must see and feel a connectedness between vhat
they do and the larger vhole between education and the
rest of the real world.

students must experience or be able to envision &
continuity in learning betveen one institution and
another.

sSecondary level vocational education curriculum must aim
at preparing students for broad career areas rather than
for specitic jobs.

Students must see the value in and necessity to develop
the competencies for mun\unt their learning th hout
a lifetime as a means of avoiding cbsolescence (ci in
Shapire, 1906¢). ‘

There is no single articulation program vhich will satisfy all

student focused communication is the key to
If articulatien pregrans are not developed

betveen secondary and poltuooma.tuumum. ong one leses.

vocational education progrems at
at risk and the postsecondary p

feeder Programs at the secondary
themselves have the most to lose.

be the ke
neani

articulation can help ,‘“T future technicians frem uokinq their
n

fnitial postsecondary tra

area.

secendary level be placed
ran fail te develop necessary
evel. Ultimately the students
Articulatien :n!nu appear to
te success. By making postsecondary training pregrams
, attainable, and mere attractive te etudents

ing-=and employment--eutside the local
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Handouts from Frank Zenobia
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ZENOBIA ¢ ASSOCIATES
ADVANCED TECHNOLOGY GROUP (ATG)

WORLD CLASS MANUFACTURING

MPLCS o CciM 8p OA/TC/MIS
Manufacturing Operationsi Computer Strategle Office
Planning & Improvement Integrated Susineas Automation
Control Processes Msanufacturing Plsnning Yelecom-
Systemas . municstions
MRF 1l AS/RS +CAD -Strateglc -Office

AGY Computer Alded Planning & Automation

Juat-In-Time -Msaterls| Design Conaulting
(JIT) Handling Flow -Telecom-

Conventlonsl- CAM *Strategle munications
-Total Quality Automated Computer Alded Buaineaa Planning
Control (TQC) Manulacturing -MIS Planning

Work Cell ‘Strateglec
-8ynchronized Flow & Control GQT Manufacturing *Software
Mig Optimized Concepta Group Planning
Prod. Tech Technology *Hardware
(OPT) -Factory *‘Human Resource

Automation CAPP & Organization *Communications
-Dlatribution/ Computer Alded Plsnning
Requirements *Facliity Layout Process Planning

& Flow
-Loglatics FOF
Plsnning *Re-Induatrlsi- Fsctory of the
ization Program Future
-Procurement/ Management
Supply Line -CIM-MRP U-JIT
Mgmt *New Plant Integration
Deaign
-Preventative
Msintenance *Egcliities
Management

-Optimization
& Simulation

«Declalon
Support
Syatems

-Order Entry
-Financial Sys./
Integrated to
MRP Il

-Forecaating
Modeling

*Consolidations
& Rearrangements

*Conventionasl
Cost Reduction
Programs
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ATTACHMENT G

Group Assignments and
Discussion Questions




CIM Conference
June 6-7, 1990

SMALL GROUP WORKSHEET - MORNING SESSION

Group Participants:

Group Leader:

1. CIM Components

2. CIM Competencies

(over)

El{fC 156

Aruitoxt provided by Eic:



3. What articulation linkages are needed:
A. With other schools/districts

B. Business and Industry

ERIC 157

Aruitoxt provided by Eic:



Marv Franson , Group Leader #1  Merlin Gentz, Group Leader #2 Ed Falck, Group Leader #3

Virgil Noordyk Jon Stevenson Levin
Terry Tower Ed Falck John Ross
Haller Chuck Oestreich Steven Skowronski

David Stinnett Walt Peters Al Hiles
Ken Mills Mark Durkee Bill Bulloch
Fred Skeeba, Group Leader #4 Gary Leonard, Group Leader #5
David North Mike W. Bird
Gordon Haag Steve Prahl
Marcel Mildbrandt Dave Peterson
Al Miller Al Pitts
Dennis Leonard Robert Zuleger

‘Ray Price
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ERIC

Aruitoxt provided by Eic:



CIM Conference
June 6-7, 1990

SMALL GROUP WORKSHEET - AFTERNOON SESSION

Group Participants:

Group Leader:

1. CIM Mission/Position Statement

2. Curriculum Needs

(over)

ERIC

Full Tt Provided by ERIC.



3. Future direction of CIM for Wisconsin

. 160




John Ross, Group Leader #1 Al Pitts, Group Leader #2

Gene Koshak Terry Tower

Jon Stevenson Jim Tucker

Mark Durkee Robert Housnar
Fred Skeeba David North
Dennis Leonard Gary Leonard
Robert Zuleger Ray Price

Ken Mills, Group Leader #3 Merlin Gentz, Group Leader #4
Larry Haller David Stinnett
Ed Falck Chuck Oestreich
Steven Skowronski Al Hiles

Gordon Haag Marcel Mildbrandt
Mike W. Bird Steve Prahl

Virgil Noordyk, Group Leader #5

Walt Peters
Kevin Lipsky
Bill Bulloch
Al Miller
Dave Peterson
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ATTACHMENT H
Certificate o£ Completion

Evaluation Form
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CIM Conference

Certificate of Completion

This is to certify that

Cim Participant

Participated in the CIM Conference at UW-Stout, on June 6-7, 1990

Bruce Siebold, Dean, School of Industry & Technology

Howard Lee, Project Director

A project sponeored by the Wisconsin Stase Board of Vocational, Technical and Adult Bducation and the
University of Wisconsin-Ssout, Center for Vocational, Technical and Adult Bducation
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ERIC

Aruitoxt provided by Eic:

CIM Conference
June 6-7, 1990

Evaluation Form

Directions: Please respond to the following items based on your experience in this workshop.
Use the following responses.

1= P = Poor
%-B:-RelowAmue
= = Average

4 = AA = Above Average
S = E = Excellent

——Evaluation
Presentations/Sessions/Resources P BA A AA E
1 2 3 4 5
1. CIM - An Industrial Application - Don Manor............ 1 2 3 4 5§
2. Technical College Presentation
Chippewa Valley ........ccccviuiiiniiiiniiiniiiiiiiiiiinn. 1 2 3 4 5
Fox Valley Technical College ............ccoceunrenne. eeerens 1 2 3 4 5§
Gateway Technical College ..........ccceeiiiuuiiiiiiiinicinnnnes 1 2 3 4 5§
Lakeshore Technical College.........cccoevviuiimnrerinressenene 1 2 3 4 5
Milwaukee Area Technical College..........cccveeurrvuiiurnnens 1 2 3 4 5§
Northcentral Technical College..........cceeiiuireiiiiiiniinenns 1 2 3 4 5§
Western Wisconsin Technical College.........cccooviiininnnnnn. 1 2 3 4 5§
3. CIM at Stout - Bob Meyer..........ccccovrrrrrerencn. vevererens 1 2 3 4 5
4. Future of CIM - Frank Cenovia..........ccooviniinniinnninnnnns 1 2 3 4 5§
5. Small Group Discussion
A. CIM competencies, components & articulation ............ 1 3 4 5
B. CIM mission, curriculum needs & future of CIM ... ...... 1 2 3 4 5§
C. Small group presentation...........c.ccceessvesssuecsraeesans 1 2 3 4 5§

6. What did you like best about the workshop?

7. What could be improved?
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DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 1
Center for Vocational Technical and Adult Education
 Group numbers based on the PRIMARY group for this analysis
Analysis on 22-Jun-90 at 01:05 PM. Data from file: CIMS0
Survey unalysis of response to 13 questions, by 30 people

Question: 1
NGOGt s

Cim - An Industrial Application - Don Manor
(1) =Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- --- Stand Dev =--- =--- Number --- <=-=<-- Quartile -=----

Omit No Omit Omit No Omit People Checks Frirst Median Third IQR
0  4.07 4.69 2.47 0.62 30 30 4.53 4.8% 85.18 0.63

Omit 1 2 3 4 S
0.13 0.00 0.00 0.07 0.13 0.67 People
4 0 0 2 4 20

Question: 2

" Technical College Presentation - Chippewa Valley Technical College
(1) =Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev =--- =--- Number --- =--<-- Quartile ------
Oomit No Omit Omit No Omit People Checks First Median Third IQR
0 3.77 4.04 1.65 0.74 30 30 3.5 4.04 4.63 1.13

Omit 1 2 3 4 5
0.07 0.00 0.00 0.23 0.43 0.27 People
2 0 0 7 13 8

Question: 3

Technical COllege Presentation - Fox Valley Technical College
(1)=Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev --- =--- Number === ==-=-=- Quartile ====--
Oomit No Omit Omit No Omit People Checks First Median Third IQR
0 4.40 4.71 1.78 0.46 30 30 4.38 4.80 S5.15 0.78

Omit 1 2 3 4 S
0.07 0.00 0.00 0.00 0.27 0.67 People
2 0 0 0 8 20
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DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 2
Center for Vocational Technical and Adult Education

Group numbers based on the PRIMARY group for this analysis

 Analysis on 22-Jun-90 at 01:05 PM. Data from file: CIM90

Survey analysis of response to 13 questions, by 30 people

Question: 4
[ T ]

Technical College Presentation - Gateway Technical College
(1)=Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean =--=-- =-- Stand Dev --- -=- Number --- ==-=-=- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 3.60 3.72 1.36 0.96 30 30 2,94 3.87 4.59 1.66

omit 1 2 3 4 5
0.03 0.00 0.07 0.40 0.23 0.27 People
1 o0 2 12 1 8

" Question: 5

Technical College Presentation - Lakeshore Technical College
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =-- Stand Dev --- --- Number -=- ===--- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 3.73 4.00 1,65 0.7 30 30 3.38 4.00 4.63 1.25

Omit 1 2 3 4 5
0.07 0.00 0.00 0.27 0.40 0.27 People
2 0 0 8 12 8

Question: 6

Technical College Presentation - Milwaukee Area Technical College
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =-- Stand Dev =--- --- Number --- ===-==- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.17 4.31 1.30 0.66 30 30 3.80 4.32 4.90 1.09

Omit 1 2 3 4 5
0.03 0.00 0.00 0.10 0.47 0.40 People
1 0 0 3 14 12
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DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 3
Center for Vocational Technical and Adult Education

Group numbers based on the PRIMARY group for this analysis

Analysis on 22-Jun-90 at 01:05 PM. Data from file: CINS0

Survey analysis of response to 13 questions, by 30 people

Question: 7

. Pechnical College Presentation - Northcentral Technical College _
(1) »Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5) =Excellent

Group ---- Mean ---- --- Stand Dev --- --- Number «-- =-==--- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.13 4.28 1.26 0.59 30 30 3.81 4.24 4.78 0.97

Omit 1 2 3 4 5
0.03 0.00 0.00 0.07 0.57 0.33 People
1 0 0 2 17 110

Question: @

Technical College Presentation - Western Technical College
DID NOT PRESENT

NOTICE: Item responses consist of 100% OMITS
No data will be printed.

Question: 9

CIM at Stout - Bob Meyer
(1) =Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean =---- --- Stand Dev =--- --- Number --- ===--- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 3.70 3.96 1.67 0.84 30 30 3.36 4.00 4.63 1.27

Oomit 1 2 3 4 S
0.07 0.00 0.03 0.23 0.40 0.27 People
2 0 1 7 12 6

Question: 10

Future of CIM - Frank Zenobia
(1)=Poor, (2)=Below Average, (3)=Average, (4)=Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev ~-- =-- Number --- =-=--=- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.57 4.57 0.57 0.57 30 30 4.09 4.67 5.08 0.99

Omit 1 2 3 4 5
0.00 0.00 0.00 0.03 0.37 0.60 People
0 0 0 1 11 18
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‘DISAP, Version 2.0, RSTS V9.7-08 CVTAE-BRUTUS. Program: DES101 Page: 4
Center for Vocational Technical and Adult Education

Group numbers based on the PRIMARY group for this analysis

Analysis on 22-Jun-90 at 01:05 PM. Data from file: CIM90

Survey analysis of response to 13 questions, by 30 people

Question: 11
NIRRT IS I I s

Small Group Discussion - CIM competencies, components & articulation
(1)=Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev --- --- Number === ==--=- - Quartile ==--- -
Omit No Omit Oomit No Omit People Checks First Median Third IQR
0 4.13 4.28 1.32 0.70 30 30 3.7% 4.31 4.90 1.18

Omit 1 2 3 4 5
0.03 0.00 0.00 0.13 0.43 0.40 People
1 0 0 4 13 12

Question: 12

Small Group Discussion - CIM mission, curriculum needs & future of CIM
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group ---- Mean ---- =--- Stand Dev --- =--- Number --- ===-==- Quartile ------
Omit No Omit Omit No Omit People Checks First Median Third IQR
0 4.37 4.37 0.61 0.61 30 30 3.87 4.37 4.92 1.06

Omit 1 2 3 4 5
0.00 0.00 0.00 0.07 0.50 0.43 People
0 0 0 2 15 13

Question: 13

SRS TR IRIN NGRS NN IR
Small Group Discussion - Small group presentation
(1) =Poor, (2)=Below Average, (3)=Average, (4) =Above Average, (5)=Excellent

Group -~--- Mean ---- =--- 8tand Dev === =-- Number ~-- ==-~=-=- Quartile -=-=----
Omit No Omit omit No Omit People Checks First Median Third IQR
0 4.20 4.34 1.29 0.61 30 30 3.85 4.33 4.90 1.05

Omit 1 2 3 4 5
0.03 0.00 0.00 0.07 0.50 0.40 People
1 0 0 2 15 12
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CIM Conference
June 6-7, 1990
Evaluation Results

. What did you like best about the workshop?

IheoppamxﬂtyfondmimuammdinwucmﬁomDPLVTAEmdtheUmvmitym
discuss CIM.

Depth of discussion.

Sharing of information and insight into other districts and schools.

Discussion level.

Good exchange with secondary.

Too much to mention.

Common interest and direction of programs.

The fact that secondary schools were included.

Sharing, networking.

The lity to interact with technical school instructors.

BObOpen}‘“y‘w andMFrmk ?ogd?bh hange of infi i 1l ird
commu on, exc of information, excellent spirit among participants,

mlmagemem and planning. Kudo's to Howard Lee, Tim Omﬂe Nelson.

groups

Quality of presentations, networking with other schools.

Getting together.

'3\:“ of a statewide initiative was the highlight-we now will be able to move

Is:eheve something significant will be a result of the conference. Good job!

aring

Seeing whatishq:mnin in other districts and in the industry today. The small group
discussions were :

Group interaction, smallgmu discussions.

Hel gdleVTAngetwmmdgivedmctimtoCIM.

Interaction and sharing of experiences, etc., by all members of the conference.

Brin lnruowcu Don Manor and Frank Zenobia.

All
onllllevels t. Iliked this. Also we had direction and I feel some
ccoﬂl:mtweswﬂlbedevelq)armdmpmmwiﬂbemdeformmh ed. programs in

Just to have the opportunity to be involved was most worthwhile. Good start on

communications.

Technial college presentations gave a good picture of CIM. Small groups with secondary
postsecondary were very good.

'Ihis was & very worthwhile worbhop! Good organization and excellent food and

accommodations.

Very good workshop. Thanks!
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Evaluation Results Continued

. ‘What could be improved?

Continue the effort.

Articulation and sharing of information between secondary schools and tech schools.
Continue this service.

What needs to be done to successfully integrate this.

Better pictures on the Stout presentation.

Day was too long.

Better room

anc‘:‘udebuxinmleada:mmmmeednpmgetdnirgummd' approval on what we are
oing.

Neetf follow-up to implement recommendations.
Idﬁnka"studymp"medng.nthe”hnck."(mfamalget-mgemu).coulddomaew
break down the barriers and create friendships, than some meetings could. I would suggest
it be done at the end of the first day.

Probably the best individual objective conference attended - information - education and
direction.

Continue the good work. Iam pleased I was here and feel it was very worthwhile.

It was all very .

If possible, more time for nters, such as Frank and Don.

‘Sl:imeofmerepcmcould a little shorter, especially the first day, because of the long
ve.

Communications to share, "do not redevelop the wheel.” Involve other school,, DPI.
Expand DPI/VTAE articulation proj

Itwuﬁrmsingmseeme -Stout person have poor transparencies and slides in
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