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ABSTRACT
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following courses: industrial econemics and finance, quality concepts
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reporting, and principles of supervision. References are suggested
for each course. (KC)

AARAERERARALARKARAARNARRANARARRARRAAAIAAAARAANRARRAECARARKRRARE FARAAAARETACANRERXARR

* Reproductions supplied by EDRS are the best that can be made *

® from the original document. *
AR T A N AR R A RN PP A A SN AN R AKX AR AR AR E LR ARRAERARARARLAEIAARRARAARRRANALRRERARRRARKANARRKR



ED344002

QUALITY ASSURANCE PROGRAM DEVELOPMENT

CURRICULUM DEVELOPMENT

Wisconsin Indianhead Technical College
Shell Lake, WI

U.§ DEPARTMENT OF EDUCATION

Oftc e of Edicational R ~h ang Impro 1
EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)

This document has been reproduced as

¢

receved from the person or organzanon
originating it

Minor changes have been made to mprove
reproguction qualty

POnts ¢t view of OpimiOns stated in this aoc u‘
ment do not necessanly reprosent otficial
OF R posiion or pohcy

~PERMISSION TC REPRODUCE THIS

MATERIAL HAS BEEN GRANTED BY
/ [
. /7;&7/ﬁ1}égé/é,,,

10 THE EDUCATIONAL RESOUF}CES
INFORMATION CENTER (ERIC).




#17-302-150~-241

Development

The attached curriculum materials are arranged in two sections:

I.

II.

Course Outlines and Unit Lesson Plans for:

Quality Assurance Program Development - Curriculum

A. Standards and Specifications 2 Credits
B. Materials 2 Credits
C. Basic Statistics 2 Credits
D. Print Reading 2 Credits
E. Introduction to Quality Assurance 3 Credits
F. Production Processes 3 Credits
G. Product and System Quality Control 3 Credits
H. Statistical Process Control 3 Credits
I. Internship - Industrial-Technical 3 Credits
J. Statistical Analysis 3 Credits
Total Credits 26 Credits
Coursa Descriptions, Competencies, and Topical Outlines for:
A. Industrial Economics and Finance 3 Cradits
8. Quality Concepts and Team Building 3 Credits
C. Design of Experiments 2 Credits
D. Geometrical Dimensioning and Tolsrancing 2 Credits
E. Technical Computing and Presentation 2 Credits
F. Technical Reporting 3 Credits
G. Principles of Supervision 3 Credits
Total Credits 18 Credits
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WISCONSIN INDIANHEAD VTAE DISTRICT

Course Description/Outiine 12/04/89
COURSE TITLE Standards and Specifications
COURSE NUMBER 10-623-1XB CLASSROOM FRESENTATIONS (a) 36.00
SEMESTER HOURS 34.00 LAR/CLINICAL/SHOF EXFERIENCE (B
CREDITS 2,00 INDIVIDUAL/INDEFENLENT INSTRUCTION (C)
CEU’S SIMULATED/ACTUAL OCCUFATIONAL EXP (I
CEC*S ON-THE-JOB EXFERIENCE (E)
COURSE_DESCRIEIION:

The purpose of this course is to intvroduce the student to standards and
apecifications, and to provide information which will assist in
understanding such documents and how they velate to the duties of a
quality assurance technician. It is a study of the historical ovigins,
need for existence, content, application, and governing ovganizations
for standards and specifications.

COQURSE_COMEETENCIESL
Upon successful completion of this course, the student in accordance
with the grading standards will be able to?

1. Discuss the differences between voluntary standards and
mandatory standarvds.

s, Explain how a committee Tunctions in the creation and
vevision of a standard.

3, Describe how to locate e standard ovganization and obtain
a copy of their specification.

4, Explain the functions of the Standards Engineering Society.

5, List the duties of the standards technician, the standavds
writer, and the standavds engineer.

65, Discuss the organization and ob jectives of the National
Conference of Standards Laboratories.

2. Discuss the effects of the Occupational Safety and Health
act and the Envivonmental Frotection Act have upon the
manufacture of a product.

g, Understand the application of military stancdards in

" fulfilling a government contract.
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COURSE TITLE: 3Standards and Specifications 2

COURSE NUMEER? 10-623-1XR 12,004,809
TYFE OF HOURS
COURSE_QUTL.INE _BY_UNITS: <A -B_
I. Definition of a Standard $.00

Ad. Scope
Be History
C¢ Typeg of Standards

II. Uses of Standards 6.00
As. Subcategories (National, International,
Froprietary, Industrial and Personal
Standards)
EBE. aApplication of Voluntary Standards
Ce Application of Mandatory Standards
Dse Standards for Commercial Products

IITI. Standards Frepavation $.00
A, Standards Committees
E. Standards Aprroval
C. Standards Revision

IV, Standards Ovrganization 9.00
A, Societies, Institutes, and Associations
Be OGovernment Controlied Standards Organ—
izations

V. The Standards Engineering Society 35.00
As Furpose and Benefits
Be Activities, Fublications and Membership

YI. Other Standavds 9.00
A+ Standards in English Speaking Countries
Re Canadian Standards

VII. Miscellansous 2.00
A. Standards Related Job lescriptions
Bse National Conference of Standards
Laboratories
Ce Factory Mutual System

Totals  34.00

ol

BRECOMMENDERZQUGGESTED_TEXIS & _MAIERIALS:

STANDARDSG ANL STANDARDIZATION, Marcel Dekker, Incs. (distributed by
American Society for Quality Control)
Copies of Standards fyom various organizations.




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XB HRS/INSTRUCTION: LECTURE S LAB
COURSE TITLE: Standards and Specifications DATE PREPARED: 8/10/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit I: Definition of a Standard DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Develop a definition of a standard describing the difference between active and
reactive types.

2. Explain the scope of a written standard and what they are meant to control.

3. Describe the historical need for standards and some early standards that were
developead.

4. List different types of standards and define the difference between veluntary and
mandatory standards.

‘

REFERENCES:

Handout showing various typical standards used evezyday.

e ———— ——

e ————————————————

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector

STUDENT MATERIALS:

Standards and Standardization, Charles Sullivan, Marcel Dekker, New York.

e e ee————— =g e S e e e,
—_——‘.—__—_—-—_————_—-——”—-—_—__—__————___—-——-—_—————

L.IST OF EVALUATION MEASURES:




WITC INSTRUCTIONAL PLAN PAGE 2

10-623~1XB, Unit I
REFERENCE RO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV DIAGRAM

I. Definition of a Standard
A. Scope
B. History
C. Types of Standards

OTHER INFORMATION (Grading practices, safety, other)




WISCONSIN INDIANHEAD TECI'NICAL COLLEGE
INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1X8 BRS/INSTRUCTION: LECIURR 6 LAB
COURSE TITLE: Standazda and Specifications DATE PREPARED: 8/10/30
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE RSVISEP:

Unit II: Uses of Standards DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Explain the differing types of standard categories including intermational,
national, government, industry, and personal.

2. Describe why voluntary standards are superior in their application and why mandatory
gtandards are sometimes applied.

3. List some standards organizations in each category of international, national,
governmental, and industrial.

1\

REFERENCES:

Handouts listing organizations and standards that apply.

et e ——— e

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector, videotapes on standards organizations

e —— e e ——— e e e ————

STUDENT MATERIALS:

Text 7

F~——— e e e —— ———— e

LIST OF EVALUATION MEASURES:

Answers questions on standards organizations
Quiz



WITC INSTRUCTIONAL PLAN PAGE 2
10-623-1XB, Unit I1X
REFERENCE NO. OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKSOARD DIAGRAM
II. Uses of Standards
A. Subcategories 0.H. of Standards
Pertaining to:
B. Application of Voluntary National, International,
Standards Proprietary, and lacustrial

c. applicaticn of Mandatory
Standards

D. Standards for Commercial
Products

OTHER INFORMATION (Grading practices, safety, other)

Report of commercial product standards




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1X8 BRS/INSTRUCTION: LECIURE S LAB
COURSE TITLE: standards and Specifications DATE PREPARED: 8/11/90

W

INSTRUCTIONAL BLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit III: Standards Preparation DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon guccessful completion, the student will be able to:
1. Explain how standards committees are formed and who serves on them.

2. pescribe the inner workings on a standards committee and how a national or
international standard becomes approved.

3. Explain how committees update and revise an existing standard and why the revisions
may be necegsary.

M
REFERENCES:

Handout - How committees are formed and operate.

————ee e e
INSTRUCTOR EQPIPMENT/AV NZEDS:

Ovarhead projector
video - committees for standards

STUDENT MATERIALS:

Text

LIST ¢. EVALUATION MEASURES:

Form class committee for grading a product for standazds - ex.: €ggs

40



WITC INSTRUCTIONAL PLAN PAGE 2
10-623-1X8, Unit III
REFERENCE RO. OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKEOARD DIAGRAM
III. Standards Preparation
A. Standards Committees

B. Standards Approval

e ee——————————————————————————————————————————t A S —

OTHER INFORMATION (Grading practices, safety, other)




WITC INSTRUCTIONAL PLAN PAGE 2
10-623~1XB, Unit IV

REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV~-CHALKBOARD DIAGRAM
Iv. Standards Organizations
A. Societies, institutes and associations

B. Government controlled standards organizations.

OTHER INFORMATION (Grading practices, safety, other)

Write a specification based on an ASTM or ASME standard.




WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

e —— e e s

COURSE NUMBER: 10-623-1XB BERS/INSTRUCTION: LECTURE S LAB
COURSE TITLE: _Standards and Specificationa DATE PREPARED: 8/11/90

e e

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Iv: Standards Organizations DATE REVISED:
e _——— . m———— e —— e ——

INSTRUCTIONAL COMPETENCIES:
Upon succesaful ccmpletion, the student will be able to:

1. List national standards societies and asscciations in U.S. and describe what their
purpose is.

2. List international standards societies and their purpose.

3. Describe the scope of such societies as ASTM, ANSI, SAE, Is0, ASME, UL, and ASQC.

4. Define a government regulatory controlled organization and explain their purpose.

5. Explain the function of such government organizations as: NBS, DOD, GATT, and OSHA.
REFERENCES:

1. Handout of Standards Societies

2. ASQC Magazine

e ——— e~ _____—.————_—————-—-_——__—_ﬁi

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector

STUDENT MATERIALS:

Text

W

LIST OF EVALUATION MEASURES:

Read ASQC materials and report on a section of interest.

13



WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: ___ 10-623-1%B HRS/INSTRUCTION: LECTURE S LAB
COURSE TITLE: Standards and Specifications DATE PREPARED: 8/17/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE RBVISED:

Unit V: The Standards Sngineering Seciety DATE REVISED:

mw

INSTRUCTIONAL COMPETENCIES:
Upon successful completion, the studant will be able to:
1. pefine the purpose and scope of the Standards Engineering Society.

2. List activities of the S.E.S. such as publications, reports, membership, and public
relations.

______________;__._;—__.—______--_—_.———.______-'—=———--—-——'——'—'——_'-"=--—='-—————"==
REFERENCES :

S.E.S. Magazine

INSTRUCTOR EQUIPMENT/AV_ NEEDS:

Overhead projector

____—____——_————__———,!_—___——-

STURENT MATERIALS:

Text

M _—”
— T

LIST OF EVALUATION MEASURES:

Report on how to become a member of the Standards Engineering Society.

141



WITC INSTRUCTIONAL PLAN PAGE 2

10-623-1XB, Unit V
REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV~CHALKBOARD DIAGRAM

V. The Standards Engineering Society
A. BPurpose and Benefits
B. Activities, publications, and membership.

OTHER INFORMATION (Grading practices, safety, other)

Write to S.E.S. for informatien.

15




WISCONSIN INDIANHMEAD TBCHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1X8 BRS/INSTRUCTION: LECTURE -] LAB
COURSE TITLE: Standards and Specifications DATE PREPARED: 8/17/90

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit VI: Other Standards DATE REVISED:

M

INSTRUCTIONAL COMPETENCIES:
Upon successful completion, the gtudent will be able to:

1. Describe the history of the ABCA (Amezican, British, Canadian, Australian)
unification of Engineering Standards Organization.

2. Detail reasons for the ABCA's formulation and why it continues to be important.

3. Describe the development and scope of the CSA (Canadian Standards Aasociation) and
how Lt co-ordinates with the U.S. standards saocieties.

REFERENCES:
1. Handout of ABCA information

2. Handout of CsA information

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

Text

W

LIST OF EVALUATION MEASURES:

16



WITC INSTRUCTIONAL PLAN PAGE 2
10-623-1XB, Unit VI
REFERENCE NO, OF

INSTRUCTOR PRESENTATION QUTLINE: AV-CHALKBOARD DIAGRAM
vI. Other Standards

A. Standards in English Speaking
Countrias

B. Canadian Standards

|

- e —————————————————
- — —

OTHER INFORMATION (Grading practices, safety, other)

Write for publications from ABCA and CSA

17




WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XB HRS/INSTRUCTION: LECTURE $ LAB
COURSE TITLE: Standards and Specifications DATE PREPARED: 8/18/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit VII: Miscellaneous DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the gtudent will be able to:

1. Liat activities of the Standards Technician, Standards Writer, and a Standards
Engineer

2. Explain the geals and duties of the laboratories societies are and how to benefit
the consumer.

3. Deacribe the history and scope of the factory mutual system and how it protects the
worker.

e
REFERENCES:

1. Handout of Underwriters Laboratories information

2. Handout of Factory Mutual information

W

INSTRUCTOR-EQU!PMENT/AV NEEDS:

Overhead projectecr

M

STUDENT MATERIALS:

Text

6_____-‘ﬁ'___'..—————-—'___'_________..__—————'-———'—_.._..-————-—-—‘—_4—_—#————————iﬂ'——""—'—

LIST OF EVALUATION MEASURES:




WITC INSTRUCTIONAL PLAN PAGE 2
10-623~-1X8, Unit VII

INSTRUCTOR PRESENTATION OQUTLINE: AV%‘?TF%%W
VIiI. Miscellaneous

A. Standards related to job descriptions

B. National Conference of Standards Laboratories

c. Factory Mutual System

— e ———————————————————
— —_— — ——— ———— —————— et e e———

OTHER INFORMATION (Grading practices, safety, other)

Write for information on standards laboratories.

4
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WISCONSIN INDIANHEAD VTAE DISTRICT

Course Description/Outline 06/30/89
COURSE TITLE Materials
COURSE NUMBER 10-623-iXD CLASSROOM FRESENTATIONS (A) ig8.>0
SEMESTER HOURS S4 LAR/CLINICAL/SHOP EXFPERIENCE (B) 36,00
CREDITS 2,00 INDIVIDUAL/INDEFENLUENT INSTRUCTION (©)
CEU*S SIMULATEIVACTUAL OUCCUPATIONAL EXP (D)
CEC?’S ON-THE=-JOR EXFERIENCE (E)
COURSE.DESCBIRTIONSZ
This is a basic course that presents materials used in the
manufacturing industries. These materials are! metals, plaslics,

ceramics, petroleum products, wood and paper products. Their
exiraction from raw materials, refinement, identification and
cltassitfication are explained. Applications of the uses of these
materials for industrial purposes are discussed.

COUBRSE_.COMEETENCIESS
Upon successful completion of this course, the student in accordance

with the 9rading standards will be able to?l

L. Describe the crystalline structure of metals and how this
affects their behavior.

2, Explain the structure of some high polvmers for the
manufacture of certain plastic materials and elastomers.

%, BGive an account of the development and methods used in the
iron and steelmaking pProcesses.

4, Describe methods of testing metals to determine their
variocus properties.

<, Make some matevial selections on the basis of mechanical
and Physical properties.

5, Doscribe how steel is havrdened and, temparved.

7., Explain the properties of thermomelt and thermoplastics

. that are used to manufacture products.

8. Assess the significance of woed materials as a manufactuvring
material,

9, Identify metals and alloys by their numerical classification

systems
FREFARED ERY? . ’ SUBRMITTYED BY:
COORDI, AFFROVAL S DATE: REVISED!
DISTRICT aFFROVALS DATE S



COURSE TITLE: Materiols 2

COURSE NUMBER: 10-623-LXD Oa/30/83v
TYFE OF HOURS
COURSE _QUTLINE_RY_UNITSL A . -
I, The Atomic and Crystalline Structure of 3.00 4&.00

Materials

A, Atomic structure

e Classificatian of atoms

C. Crystatline siructure

De PFlastic deformation in metals

. PRlastics, elastomers, and cevamics

II. Extraction and Refinement of Common Metals 3.00 6.00
A, Oras and mining
B. PFig iron and steelmaking
C. OlLluminum extraction
0. Copper, lead and sinc smelting
£E. Magnesium extraction
Fe Space age metals

IIL, Metallurgical Science 3.00 6.00
f4e Mechanical and physical properties of
matals

e Metallurgical microsopy
Cs HNondestructive Testing

IVe Heat-Treatment of Metals 300 6.00

A. The iron—carbon diagram

. Mardening plain carbon steel

Ce Tempering plain carbon steel

e Heat-=trzating ewuipment

E. Surface hardening processes

e Annealing, recrystallization and. stress

relief

V. Exrtraction and Refinement of Common Non— 3.00 6.00
Metallic Materials
A. Metrochemicals
Be Thermosetting plastics
C. Additives and finishes 3.00 6400
1y, Rubbers, elastomars and adhesives
E. Petroleum products
Fe Ceramic materialsg
G. Ulood and parer products

Vi. Selection and Application of Materials 3.00 6.00
fhs, Classification systems for metals
Ee Structursal steels, stainless steels
and cast irons
Cs Non—terrous metals
Il Materials identification and arplica-
tion
Totals 21.00 2.00
RECOMMENLED/ZSUGGESTED _YEXTS. AL MAIERIALSE -

21




COURSE TITLE: Materials 3
COURSE NUMBER. 10-623-1XD Vs 30/ 67

MODERN MATERIALS AND MANUFACTURING FROCESSES, Wi ley
G C MANUFACTURING MATERIALS AND PRUCESSES VIDEQTAFES FROGRAMS:
Cenium FPublishing Corp.

ra
LAV




WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623—1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB 2
I. The Atomic and Crystalline
Structure of Materials INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Explain a simplified model of the atom.

2. Understand several loading arrangements and explain the role of balance in
bonding.

3. Describe the crystalline structure of metals and how this affects their
behavior.

4. Give an account of the structure of some high polymers for the manufacture
of certain plastic materials and elastomers.

5. Deseribe the crystalline structure of clays and other ceramics and their
bonding arrangements.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes = by Neely and Kibbe - published by
Wiley.

INSTRUCTOR EQUIPMENT/AV_NEEDS:

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter l.

El{fC‘ e3 (9/90/ar/E1.35)




INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
} A.V./CHALRBOARD DIAGRAM

I. Atemic Structure
A. Atomic bonding
B. Classificacion of atoms
C. Metals and novc-metals

II. Crystalline Structures
A. Interatomic distances
Be Unit cells
C. Deudrite formation
D. Grain boundaries

I1l. Plastic deformation in metals
A. Grain size
B. Hardening metals

IV. Plastics, Elastomers, and Ceramics
A. Crystalline structure of plastics
B. Polymers
Ce Ceramiecs
De Glass
E. Portland cement

OTHER INFORMATION (Grading assignments, safety, other)

24

Q (9/90/ar/E1.36)




WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90

COURSE TITLE: Materials DATE REVISED:

LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECIURE 1 LAB 2
1I. Extraction and Refinement of —
B Common Metals INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

l. Describe methods of mining and processing metallic ores.

2. Give an account of the development and methods used in the iron and
steelmaking processes.

3. Explain some of the principles and methods used in smelting several non-
ferrous metals.

4. Show the construction and principles of operation for several types of fur-
naces and refianing vessels.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes - by Neely and Kibbe - published by
Wiley

INSTRUCTOR EQUIPMENT?AV NEEDS:

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 2.

(9/90/ac/EL.37)

ro
<




INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CRALRBOARD DIAGRAM

I. Ores and mining
A. Iron ore
B. Aluminum ore
C. Ore treatments
D. Direct reduction of irem
E. Sponge irom
F. Wrought iron

II. Pig iron
III. Steelmaking
A. Furnaces

B. Advanced melting and refining

IV. Aluminum extraction
A. Smelting aluminum

V. Copper smelting
Vi. Magnesium extraction
VII. Lead and Zinc¢ smelting

VIII. Space age metals
A. Extraction

OTHER INFORMATION (Grading assignments, safety, other)

26

(9/90/ar/E1.38)




WISCONSIN INDIANHEAD VIAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECIURE 1 LAB 2

I1I. Meta;}urgical Science

INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Understand the behavior of metals ia terms of their mechanical properties.

2. De-ecribe the method of testing metals to determine their various properties.

3. Make some material selections on the basis of mechanical and physical pro—
perties.

4. Explain how the microstructure of metals cam be seen and photographed.

5, Show how mechanical parts, steel structure, and pipeline can be tested for
flaws without damaging them for use.

INSTRUCTOn REFERENCES:

Modern Materials and Manufacturing Processes = by Neely and Kibbe - published by
Wiley

INSTRUCTOR EQUIPMENT/AV_NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 3.

(9/90/ar/E1.39)

27



INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALRBOARD DIAGRAM

I. Mechanical and physical properties of metals
A. Mechanical properties
B. Physical properties of metals

II. Metallurgy microscopy

III. Nondestructive testing

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate videotape:

Manufacturing Materials and Processes videotape
"Introduction to Metallurgy" by Genium Publishing Corpeoratioa

28

(9/90/ar/E1.40)




WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD . DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB _2

IV. Heat Treatment of Metals

INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Use an iron-carbon diagram to explain the basic principles involved in heat
treating steel.

2. Use an I-T diagram and cooling curves to explain the various microstructures
found in carbon steel as a result of cooling rates.

3. Describe how steel is hardened and tempered.

4. Explain several methods and techniques to surface harden steel and the
significance of selective surface hardening in manufacturing.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes —~ by Neely and Kibbe - published by
Wiley

INSTRUCTOR EQUIPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 4.
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INSTRUCTOR PRESENTATION OUTLINE: REFERENCE ¥O. OF
A.V./CHALRBOARD DIAGRAM

1. The irom—carbon diagram
A. Hardening plaia carbon steel

I11. Tempering plain carbon steel
IT1I. Heat-treating equipment
IV. Surface hardening processes
A. Flame hardening and induction hardening
B. Selective surfaca hardening

C. Pracipitation hardening

V. Annealing, recrystallizatiom, and stress relief

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate videotape!

Manufacturing Materials and Processes videotape
"Heat Treating”" by Genium Publishing Corporation
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WISCONSIN INDIANHEAD VIAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10=-623~-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB 2
v. Excraction and Refinement of
Common Noun=Metallic Materials INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completiom of the lesson/unit, the student should be able to:

l. Identify the new materials from petrochemicals that are used to produce many
synthetic materials.

2., Explain the properties of some thermomelt and thermoset plastics that are
used to manufacture products.

3. State the uses for certain additives and finishes for plastic materialse.

4. Relate the means by which elastomers are derived.

5. Name the uses and explain the significance of asphalts and lubricants in the
manufacturing induscry.

6. Demonstrate how ceramic materials are produced.

7. Assess the significance of wood materials as a manufacturing material.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes — by Neely and Kibbe - published by
Wiley

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 5.
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INSTRUCIOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

I. Petrochemicals

II. Plastics (Thermosetting)

A. Albyds
B. Allyl plastics
C. Anminos
D. Epoxies

E. Phenolics
F. Polyesten
G. Siliccmes

I1I. Plastics (Thermoplastic)
A. ABS
B. Acetals
C. Acrylics
D. Cellulosics
E. Fluoroplastics
F. Inomers
G. Nylon
H. Polycarbonates
I. Polyester
Je. Polyolefins

R. Polymi.de
L. Polysulfone
M. PVC

IV. Additives and finishes
V. Engineering properties of plastics
V1. Rubbers, elastomers and adhesives
VII. Lubricants and asphalts
VIII. Ceramic materials

IX. Wood products

OTHER INFORMATION (Grading assignments, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10=-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1| LAB 2
VI. Selection and Application of
Materials INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Identify many metals and alloys by their numerical classification systems.

2. Describe some of the characteristics of many commonly usaed metals and
alloys.

3. Name some of the methods used to identify and analyze various metal alloys
and materials.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes — by Neely and Kibbe - published by
Wiley

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 6.
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INSTRUCTOR PRESENTATION QUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

I. Classification systems for metals
A. Tool steels

IT. Structural steels
A. HSLA steels

I1I. Stainless steels
IV. Cast irons
A. Gray cast iron
B. White cast irom
C. Malleable cast iron
D. Modular cast iron
V. Nonferrous metals
VI. Material identification
VII. Fluid analysis

VIII. Materials application

OTHER INFORMATION (Grading assignments, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB _2

VII. Processes of Metals: Castin

INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Show how sand is prepared and used to make molds into which molten metal is
cast.

2. Explain the use of patterns for sand casting.

3. Describe the principles involved in the processes of shell molding and
investment casting.

4. Describe and evaluate the processes of centrifugal casting, permanent
molding, and die-casting.

5. State the difference between several types of melting furnaces.

6. Show how good casting design can prevent many casting problems.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes - by Neely and Kibbe - published by
Wiley

INSTRUCIOR EQULPMENI/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 7.

(9/90/ac/E1.47)



INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

1. Sand casting
A. Casting sands
B. Preparing the sand
C. Patterns
D. Shrink rate
E. Draft
F. Cores

II. Steel casting
III. Shell molds
IV. Permanent molds
¥. Centrifugal casting
Vi. Investment casting
A. Investment shell process

. B. The Shaw process

VII. Die casting
A. Die casting machines

VIII. Furnaces and hot metal handling

IX. Casting design and problems

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate Videotape:

Manufacturing Materials and Processes videotape
"Casting" by Genium Publishing Corporation

9 36 (9/90/ar/E1.48)




WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: __ 10-623-1XD DATE PREPARED: 8/90
COURSE. TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECIURE __ 1 LAB _2

¥I1Il. Proccssing of Metals: Hot Working
INSTRUCTOR _Bruce Nelsom

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Explain how molten steel is transformed into industrial shapes.

2. Show the significance of recrystallization and grain structure of hot
rolling and forging.

3. Describe several methods of hot forming metals and explain their advantages.

4. Describe two methods of hot forming pipe and tubing.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes = by MNeely and Kibbe - published by
Wiley

INSTRUCIOR EQUIPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 8.
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INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALRBOARD DIAGRAM

I. Hot rolling
A. Rolling mills

II. Strand casting
A. Recrystallization

III. Forging processes
A. Forging wmachines

IV. Swaging
V. Hot extrusion
VI. Hot drawing
VII. Hot spinning
VIII. Seamless tubing

IX. Pipe welding

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate Videotape:

Manufacturing Materials and Processes videotape
"Forging"” by Genium Publishing Corporation

35
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WISCONSIN INDIANREAD VIAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB 2

IX. Processing of Metals: Cold Working
INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Unon successful completion of the lesson/unit, the student should be able to:

l. Explain the effects of cold working omn metals.

2. Describe how hot rolled steel is prepared and cold finished im steel mills.

3. List a number of cold forming operations and explain their primciples,
advantages, and uses.

INSTRUCTOR REFERENCES:

Modern Materfals and Manufacturing Processes — by Neely and Kibbe -~ published by
Wiley.

INSTRUCTOR EQUIPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 9.
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INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.¥./CHALKBOARD DIAGRAM

I. Factors in cold working
A. Elastic recovery
B. Duetility and Molleability
C. Preparing hot rolled steel for cold rolling

1I. Cold rolling in the steel mill
A. Surface coating on steel

II1I. Blanking and pressing
IV. Drawing, forming, and extruding wetal
A. Bar, tube, and wire drawing
B. Cold forming
C. Cold extrusion

V. Bending, straightening, and roll forming

Vi. Metal spinning and flow forming

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate Videotape:

Manufacturing Materials and Processes videotape
"Rolling" by Genium Publishing Corporation
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WISCONSIN INDIANHEAD VIAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 UAB 2

X. Powder Metallurgy

INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Understand and explain the processes involved in simple die coastructiom.

2. Explain the methods by which metal powders are produced.

3. Describe the metallurgical principles involved in bonding of powders in the
sintering process.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes — by Neely and Kibbe - published by
Wiley-

INSTRUCTOR EQUIPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 10.

(9/90/ar/E1.54)
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INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

I. How powdered metal parts are made
II. Metal powders
III. Compaction of powders
A. Advaanced processes
B. Powder forging
C. Metal oowder injection molding
D. Metal powder-to—strip technology
E. Powder extrusiom
IV. Sintering
V. Secondary operations

VvI. Powdered metal products and their uses

VII. Factors for design of powdered metal products

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate Videotape:

Manufacturing Materials and Processes videotape
"powder Merallurgy" by Genium Publishing Corporation

42
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WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB 2

XI. Principles of Machining Processes

INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful complaetion of the lesson/unit, the student should be able to:

l. Describe some principles and standards of measurement, and explaia the uses
of most measuring instruments used in machining.

2. Understand the prineciples of metal removal in machining and explain the
characteristics and uses of various tool materials.

3. Show why cutting fluids are used and explain their special characteristics.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes - by Neely and Kibbe = published by
Wiley:

INSTRUCTOR EQUIPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 1ll.
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INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

I. Measuring systems
A. Standards of zeasuring
B. Measuring tools
C. Semi precision measuring tools
D. Precision measuring tools
E. Tolerances and fits

II. Principles of machining and metal removal
A. Carbide tools
B. High speed steel tools
C. Tool geometry
D. Chip control
E. Milling cutters
F. Drills, taps, reamers
G. Work materials and their effects
H. Speeds and feeds
I. Cutting fluids

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate Videotape:

Manufacturing Materials and Processes videotape
"Gages and Measurement" and "Surface Control" by Genium Publishing Corporation
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WISCONSIN INDIANHEAD VIAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623~1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB _2

INSTRUCTOR Bruce Nelsonm

X1I. Machine Tool Operatioms

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Describe when to use tool room machinery and when to use production machi-
nery for making a part.

2. Decide which type of drilling or sawing machine is needed for certain
drilling or sawing operations.

3. Explain the special uses of vertical and horizontal spindle turning,
milling, and boring machines.

4. State how machine threads are cut and how they are designated.

5. Describe the processes of making many kinds of gears and spindles.

6. State the principles and uses of abrasive machining.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes = by Neely and Kibbe - published by
Wiley

INSTRUCTOR EQUIPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 12.
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INSTRUCTOR PRESENTATION OQUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

l. Basic machine tools
A. Sawing machines
B. Drilling machines
Il. Turning machines (lathes)
A. Thread cutting
B. Lathe workholding devices
C. Turniang operations
De Turret lathes, automatic screw machines
III. Vertical turning machines
IV. Horizontal boriag mills
V. Milling operations and equipment
VIi. Shapers and planers
VII. Broaching
VIII. Gears and gear cutting operatioms

IX. Abrasive machining

X. Honing, lapping and superfinishing

OTHER INFORMATLON (Grading assignments, safety, other)

Appropriate Videotapes:

Manufacturing Materials and Processes videotapes
"The English Lathe"

"Abrasive Machining"

"™Milling"

"Broaching and Shaping”

"Drilling and Boring"

By Genium Publishing Corporation 46
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WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: . UNIT HRS/INST. LECTURE 1 LAB 2

XI11I. Nontraditional Machining Processes
INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

le List common nontraditional machining processes.
2. Describe in general terms how these processes work.
3. Describe applications of the processes.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes - by Neely and Kibbe ~ published by
Wiley

INSTRUCTOR EQUIPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 13.

(9/90/ar/E1.60)
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INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF

.-_______—-—l—-"__-
A.V./CHALKBOARD DIAGRAM

I. Electrodischarge machining
A. EDM electrodes
B. Wirecut EDM
C. Advantages and applications of EDM

1I. Electrochemical nachining
A. Applicacion of EQM

I1I. Electrolytic grinding
IV. Lasers and laser machining
7. Ultrasonic machining
Vl. Hydrojet machiniag
V¥II. Electron beam machining

vIII. Plasma technology

OTHER LNFORMATION (Grading assignments, safety, other)

Appropriate Videotapes:

Manufacturing Materials and Processes videotapes
"glactrical Discharge Machines"

"pager Drilling”

"glect rochemical Machining"

"Electrochemical Grinding”

By Genium Publishing Corporation

45
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WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FOEM

COURSE NUMBER: 10=-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE __ 1 LAB 2

XIiVv. Joining Processes

INSTRUCTOR _ Bruce Nelsca

LEARNING OBJECTIVES/COMPEIENCIES

Upon successful completion of the lesson/unit, the student should be able to:

l. List common methods of joining materials and cite advantages and disadvan-
tages of them.

2. List common welding processes and describe how they work and what their
general applications are.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes = by Neely and Kibbe - published by
Wiley-

INSTRUCTOR EQUILPMENT/AV NEEDS:

(See back)

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 14.

449
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LMSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

I. Mechanical Fasteners
A. Threaded fasteners
B. Nails and staples
C. Rdivets
D. Seitching, tying, snaps
E. Pins, rings, pressing, crimping
F. Specialty fastening systems

II. Adhesive bonding
A. Bonding materials
B. Aircraft bonding techmology

IIX. Welding processes
A. Oxy-acetylene welding
B. Electric welding
C. MIG and TIG welding
D. Resistance and forge welding
E. Laser welding

IV. Soldering and brazing

V. Plastic welding

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate Videotapes:

Manufacturing Materials and Processes videotapes
"Soldering and Brazing"

"Introduction to Joining"

"Welding"”

By Genium Publishing Corporation
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WISCONSIN INDIANHEAD VTAE DISTRICT

LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-13D DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB 2

XV. Plastics and Coumposite Processing
INSTRUCTOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the student should be able to:

1. Ildentify common methods of processing plastics and composites.
2. Describe in general terms how the processes work.

T —— S ———
INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes — by Neely and Kibbe - published by
Wiley:

INSTRUCTOR EQULPMENT/AV NEEDS:

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 15.

al (9/90/ar/E1.64)



INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
A.V./CHALKBOARD DIAGRAM

I. Plastic and composite products

I1. Plastics and composite processing methods
A. Blow molding
B. Injection molding
C. Extrusion
D. Compression molding
E. Transfer wmolding
F. Rotational molding
G. Solvent molding
H. Reinforced plastic materials

1XI. Manufacturing and processing composite materials
A. Composite manufacturing methods

IV. Composite application

V. Tool and die making for plastic and composite
processing

OTHER INFORMATION (Grading assignments, safety, other)
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LESSON/UNIT INSTRUCTION FORM

COURSE NUMBER: 10-623-1XD DATE PREPARED: 8/90
COURSE TITLE: Materials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB 2
XVI. Corrosion and Protection for
Materials INSTRUCIOR Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES
Upon successful completion of the lesson/unit, the studemt should be able to:

1. Discuss the causes of corrosion
2. Descride the various ways in which corrosion may be slowed or prevented.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes — by Neely and Kibbe - published by
Wiley:

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

(See back)

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 16.

‘ (9/90/ar/E1.66)
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INSTRUCIOR PRESENTATION OUTLINE:

I. Corrosion in metals

1I. Protection methods
A. Cladding
B. Alloying
C. Oxidizing
D. Plating
E. Painting

III. Material preparation for surface protection
A. Mechanical methods
B. Chemical processes for cleaning and surface
preparation

REFERENCE NO. OF

A.V./CHALKBOARD DIAGRAM

OTHER INFORMATION (Grading assignments, safety, other)

Appropriate Videotapes:

Manufacturing Materials and Processes videotapes
"Cleaning"

"Introduction to Coatings"

"Thermal Spray"

"Diffusion Coatings"

"Electroplating"

"Finishing and Deburring"

By Genjum Publishing Corporation
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LESSON/UNIT INSTRUCTTON FORM

COURSE NUMBER: 10-623~1XD DATE PREPARED: 8/90
COURSE TITLE: Matecials DATE REVISED:
LESSON/UNIT TITLE AND/OR NUMBER: UNIT HRS/INST. LECTURE 1 LAB 2
XVII. Procaessing Other Industrial
Materials INSTRUCTOR  Bruce Nelson

LEARNING OBJECTIVES/COMPETENCIES

Upon successful completion of the lesson/unit, the studeant should be able to:

1. Be generally familiar with common industrial materials other than metal and
plastic.
2. Be familiar with their manufacturing processes.

INSTRUCTOR REFERENCES:

Modern Materials and Manufacturing Processes - by Neely and Kibbe -~ published by
Wiley.

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Answer review questions at the end of chapter 17.

£ -
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INSTRUCTOR PRESENTATION OUTLINE: REFERENCE NO. OF
—_— A.V./CHALKBOARD DIAGRAM

I. Glass
II. Ceramics
III. Wood, wood products, and paper
IV. Fabrics
V. Rubber
VI. Natural material

VIl. Construction material

OTHER INFORMATION (Grading assignments, safety, other)

1|
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: Course Description/Outline : 06730789
COURSE TITLE Basic Statistics
COURSE NUMRER 10=-804-1XB CLASSROOM PRESENTATIONS (A) 36.00
SEMESTER HOURS 36 LAR/CLINICAL/SHOP EXFERIENCE (py 2.00
CREDITS 2.00 INDIVIDUAL/ INDEPENDENT INSTRUCTION (O
CEU’S SIMULATED/ACTUAL OCCUPATIOMAL. EXP D)
CEC*S ON-THE=-JOR EXFERIENCE (E)
COURSE_DESCRIBIIONL

A cowrsa in descriptive statistics that emphasizes data gathering and
organization in the form of statistical tables, charts, histograms,
Pareto and scatter diagrams. 14+ also presents measures of centratl
tondency including the mean. median, mede, and measures of dispersion
with an introduction to the normal distribution.

CDUBSE-QD&EEIENCIESL -
Upon successful comp letion of this course, the student in accordance
with the grading standards will be able to?l

1, To summarize data using line charts, bar chacrts: pie charts.
_ 2, Graphically present frejuency distribution data in the torm
{ of a histogram or frequency polygomn.
3. Calculate quantitative measures of central tendency such as
. the mean, median, and mede for ungrouped and grouped data
{ (frequency distribution).
' 4., Use percentages to summarize qualitative data.
s, Calculate measures of variability (or dispersion) such as
range, variance, and standard deviation.
6. Construct scatter diagrams to .~ onstrate causal relationships.
2. Correctly interpret shewness in frequency distribution.
8. Relate central tendency ¢o the normal distributione.
9., Construct Pareto diagrams to help indicate which problem to
solve first in eliminating defect.
i0., Select the correct random sample size.

{©:  PREPARED BY: Gene Lorenz SUEBMITTED EY: Eill Rhiger
" COORIl. AFFROVAL:S Ceurge-Fratt . nATES REVISEDS
DLSTRICT AFFROVAL: Lois Eichman IATE ! -

ERIC 57
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cOURSE TITLE: Basic Statistics 2

COURSE NUMBER . LO-8Y -LXB cwrour &’
) TYFE OF HOURS
CﬂUBSE-QUILINE.BI-UNIIS& -8 .- .
I. Introduction 2.00

A. Overview of Descriptive Statictics
H. Dlata and Dota Gathering
1. Atiribute and quantitative variables
(scales of measurement)
2, Populations and samp les
C., Statistical Symbols

II. Urrganization of Data 15.00
A, Stastistical Tables
©t. Line Charts
C. Ear Charts
n. Pie Charts
E., Histegrams
1. Frequency tables
F. Parete Liagrams
G. Scatter Diagrams
1. Causal relationships

1II. Measures of Central Tendency - 15.00
[lisparsisan, Skewness
A. Orithmetic Mean
1. Grouped data
2, Ungrouped data
B. Madian
C. Mode
. Dispersion
1. Deviation
a, group=ed data
L., ungrouped data
2., Rang=
a. grouped data
b. ungrouped data
E., Shewness

IV. Normal Distribution 4.00
A. Standard scores

B. Areas (proportions) under a normal curve

C. Proportions between & =scores ——
. Totals 3&G.00 ©
EEEDmUENnEDASUGGESIEQ.IEXIS-&-&BIEBI&LS;

Cuide to Quality Control - Dr. Kasru Ishikawa, Asian Productivity Organization

Statistics (A Fresh Approach) - Sanders, Eng, Murph, McGraw-Hill

Stacistical Quality Assurance - Gulder, Delmar

Basic Statistics - Spatz, Johnston, Brooks/Cole

Schaum's Outline Series - Theory and Problems of Statistics, Spiegel,
MeGraw-Hill

Introduction of Probability and Statistics — Mendemhall, Duxbury":

-
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CAMPUS:
PROGRAM:

INSTRUCTOR: _Gene Lorenz

Rice Lake

DATE PREPARED:

DATE REVISED:

COURSE TITLE:

Basic Statistics

- DATE REVISED:

WISCONSIN INDIANHEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE NUMBER: 10-894-1x8

LESSON/UNIT NO.:

1

TIME (APPROXIMATE)

I.

TITLE: Introduction

LECTURE: 2 hrs
LABORATORY:

0OBJECTIVES/COMPETENCIES

Upon successful

l.

2-

3.

be

5-

6'

Explain
Explain
Explain
Explain
Explain
Explain
Explain
Explain

Explain

the

the

the

the

the

the

the

the

the

complietion

meaning of
meaning of
meaning of
meaning of
difference
concept of

difference

difference

meaning of

of this lesson/unit, the student should be able to:

the term "descriptive statistics."”

the term "statistical inference."

the term "sample.”

the term "population.”

between a sample and a population.

a "random sample."

between attribute and quantitative variables.
between parameter and statistic.

various statistical symbols such as x, u,



II. PRESENTATION QUTLINE REQUIRED SQURCES

( A. Descriptive statistics versus.inferential_ statistics Chap | Sanders
B. Populations and parameters, samples and statistics Chap 1 Spatz
C. Random samples (descriptiom) Chap 1 Sanders

D. Scales of measurement - nominal, ordinal interval and
ratio scales.

E. Qualitatcive (attribute) and quantitative variables Chap | Sanders

F. Discrete and continuous variables Chap 1 Sanders

G. Overview of statistical symbols x, u, , , , , Chap 1 Sanders
Chap 1 Spatz
Lecture
Pregentation

ITI. STUDENT EVALUATION

"

Teacher prepared quiz.

IV. ADDITIONAL RESOURCE MATERIALS

Chap 1 Statistics - A Fresh Approach, Sanders, Eng, Murph, McGraw-Hill
Chap 2 Basic Statistics - Spatz, Johmston, Brooks/Cole

Use additional pages if more space is needed.
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DATE PREPARED:

CAMPUS: - Rice Lake
 PROGRAM:  DATE REVISED:
( INSTRUCTOR: Gene Lorenz g} - DATE REVISED:
WISCONSIN INDIANMEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION
COURSE TITLE: _ Basic Statistics COURSE NUMBER:  10-804-1XB

LESSON/UNIT NO.: 2 TITLE: Organization of Data

TIME (APPROXIMATE) LECTURE: 15 hrs.
LABORATORY:

I. OBJECTIVES/COMPETENCIES

Upon successful completion of this lesson/unit, the student should be able to:

Define and use the terms arithmetic mean, median, mode.

Use appropriate data to construct:

l. statistical tables

2. line clarts

3. bar charts

4. pie charts

5. histograms

6. stem and leaf displays

Use appropriate data to construct and interpret Pareto charts.

Use appropriate data to construct scatter diagrams to show causal
relationships. .

3
W
~
?




II.

[II.

IvV.

PRESENTATION QUTLINE

A.

B.

c.

D.

F.

G.

He

1.

Statistical tables-efficient representati&n of
classified data - (1) mean, median, mode, percentages

Line charts ~ used in conjunction with stacistical
tables or as stand alone representatiom of data

Bar charts = used in conjunction with stacistical
tables or as stand alone representatiom of data

Pie charts = use to represent data by showing
component parts of a whole

Data gathering (1) check sheets (2) data list
(3) one-~way tally sheet (4) two-way tally sheet

Histograms - bar charts of frequency distribution
(i.e. data represented by a sample of measurements)

Stem and leaf displays - use to show data

"distribution

Scatter diagrams - use to show causal relationships
hetween two variables

Pareto Analysis (a) data collection (b) rank
catagories by size (¢) comstruct a parefo chart

REQUIRED SQURCES

Chap 2 Ref 1
Sanders

”" ”

" "

Chap 4 Ref #5
Kaorulshikawa

Chap 2 Ref #1
Sanders

Chap 1 Ref #6
Mendenhall

Chap 9 Ref #5
Kaorulshikawa

Chap 5 Ref #5
Kaorulshikawa

Lecture Presentation
Microcomputer with appropriate software

STUDENT EVALUATION

Teacher prepared problems for daily assignments

Teacher prepared quiz and test

ADDITIONAL RESOURCE MATERIALS

Chap 2 Statistics - a Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 10 Statistical Quality Assurance, Gulduer, Delmar

CON'T.

Use additional pages if more space is needed.
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Additional Resource Materials Con't.

Chap 1 Schaum's Outline Series - Theory and Problem of Statistics
2nd Edition, Spiegel, McGraw-Hill

Chap | Introdution to Probability and Statistics, Mendenhall, Duxbury

Guide to Quality Control, Kaorulshikawa, Asian Productivicy
Organization

Chap
Chap

LV

Introduction to Probability and Statistics, Mendenhall 7th
Edition, Duxbury
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CAMPUS: . Rice Lske DATE PREPARED:

PROGRAM: DATE REVISED:

’ INSTRUCTOR: _Gene Lorenz ] ~*.DATE REVISED:

WISCONSIN INDIANHEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE TITLE: Basic Statisties COURSE NUMBER:  10-804-1XB

LESSON/UNIT NO.: 3 TITLE: Measure ent - D3 ] -

TIME (APPROXIMATE) LECTURE: 15 hrs.
LABORATORY:

I. OBJECTIVES/COMPETENCIES

Upon successful completion of this lesson/unit, the student should be able to:

l. Comnstruct a data array from raw data.

2. Compress the data to provide a frequency distribution.

3. Construct histograms or frequency polygons from the component data.
4, Construct cunulative frequency d;stribucion and ogive curves.

5. Calculate the arithmetic mean for both grouped and ungrouped data.
6. Calculate the median for grouped and urgrouped data.

7. Calculate the mode for grouped and ungrouped data.

8. Calculate the range, average deviation and standard deviation for both
grouped and ungrouped data.

9. Calculate Quartile Deviation for a distiibution.
10. Calculate the coefficient of variation for a distribution.

11. Calculate the coefficient of skewness for a distribution

-~

12, Approkimate the standard dééiaéioﬁ using the range approximation.’

13. Use a scores to check fb%ifaﬁltiqus;rﬁatioﬁ (Outliérs)..

‘ £ 4




IT. PRESENTATION QUTLINE REQUIRED SQURCES

¢ . .
' A. Arranging raw data tc construct frequency polygons and
histograms Chap 3 Sanders
B. Cummulative frequency diagrams - ogive curves " "
A
C. Measures of cnetral tendency ~ grouped & ungrouped data " "
a. arithmetic mean
b. median
c. mode " "
D. Measures of dispersion - grouped & ungrouped data Chap 4 Sanders
a. range
b. average deviation
¢. Standard deviation, variance .
d. Range approximation of standard deviation " "
e. Tchebysheffs Theorem Chap 2
Mendenhall
f. Empirical Rule " "
g. Percentile and quartile deviation Chap 3 Sanders
h. Relative dispersion - coefficient of variation " "
i. Measure of skewness - coefficient of skewness " "
Lecture presentation
(' Text and teacher prepared material
ITI. STUDENT EVALUATION
Text and teacher prepared problems for daily a§signmencs.
Teacher prepared quiz and tests.
IV. ADDITIONAL RESQURCE MATERIALS
Chap 3 & 4 Statistics - a Fresh Approach, Sanders, Eng, Murph, MeGraw-Hill
: Q. Chap 2 Introduction to Probability and Statistics, Hendenhall Duxbury

Chap 3 Schaum's. Oucline Series - Theory and. Problems of Statistics 2nd
Edition, Splegel, McGraw-Hill =~

Use additional pages if more space is needed.
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CAMPUS: Rice Lake DATE PREPARED:

( PROGRAM: DATE REVISED:

INSTRUCTOR:  Geme Lorenz ' "=DATE REVISED:

WISCONSIN INDIANHEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE TITLE: Basic Statistics COURSE NUMBER:  10-804-1XB
LESSON/UNIT NO.: & TITLE: _ Normal Distribution

TIME (APPROXIMATE) LECTURE: _ 4 hrs.
LABORATORY:

I. OQBJECTIVES/COMPETENCIES

- e

Upon successful completion of this lesson/'unit, the student should be able to:

1. Explain the term bormal distribution.

"2. Calculate *> scores and explain their relationship to the standardized
normal curve.

3. Explain the relationship of the mean, median and mode as it pertains to
the normal curve.

4. Use the table for areas under the normal curve to find proportions
corresponding to given 2 <-scores. o '

O ‘. * §;l;




II. PRESENTATION OUTLINE REQUIRED SOURCES

( A. Normal distributions and normal’ curvas - See rasource
1. unimodel symetric curves _ materials listed
below

B. Standardized normal curves
l. standard scores ( & ~gecores)

C. Area under a normal curve
D. Areas (proportions) betweaen 2 -gcores.
E. Problems relating to normal distributions and normal curves.

Lecture preseantatien

III. STUDENT EVALUATION

Text and teacher prepared problems for daily assignments.

Teacher prepared unit test.

IV. ADDITIONAL RESQURCE MATERIALS
. Chap 4 & 5 Statistics - a Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 4 & 6 Basic Statistics - Talesof Distributiom, Spatz, Johnston
a(i Brooks/Cole

Chap 2 Statistical Quality Assurance, Guldner, Delmar

Use additional pages if more space is needed.
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WISCONSIN INDIANWEAD VTAE DISTRICT

Course Description/Cutiine 0&6/30/37
COURSE TITLE Print Reading
COURSE NUMBER 10-499-1X1 CLASSROUM FRESENTATIONS (A) 27.00
SEMESTER HOURS 36 LAB/CLINICAL/SHOF EXPERIENCE (B) 9.00
CREDITS 2,00 INDIVINUAL/ZINDEFPENDENT INSTRUCTION (C)
CEU*S SIMULATEDI/ZACTUAL QCCUPATIONAL EXF (D)
CEC?*S ON-THE-JOI EXFERIENCE (E)
COURSE_DESCRIEIIONL

This course will cover the basic Principles of »rint reading, The
emphasis will be on the interpreting of standard lines and symbols in
single and multiple view drawings.

COURSE_COMPETENCIESS
Upon successful completion of this course, the student in accordance
with the grading standavds will be able tol

1. Locate and interpret title block information, 2zoning,
revisions.

2, IdentitTy and dascribe basic tine. orthographic vieuws,
sectional views, auxiliary views and isometric views.

. Demonstrate a working knowiedge of units of measurement
used on a blLueprint and convert fractions to decimals.

4. Locate and iden+ifTy wvarious material symbols and machining
symbolse.

5, Identify and interpret size and location dimengions and
Locate and read dimensioning notes.

6. Shetch orthographic and isometric views of obiects.

PREFAREL BY? SUBRMITTED RYS

COORL» AFFROVAILLS DATES REVIGED?
DISTRICT AFFROVALS DAaTE?
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COURSE TITLE: Periot Reading
COURSE NUMBER. 10-897-LXL

COURSE. QUTLINE_RY_LUNITS:

I.

IX.,

III.

Iv.

vI.

VII.

Introduction

4. Rasis for interpreting blueprints and
sketches

E. International organizations fov
astandardization

Lines

A. Object Lines

R. Dimension lines
C. Center Lines

[« Hidden Lines

E+s Other Lines

Views

A. Orthographic projection theory
i+ one—-view drawings
2. multi-view drawings

L. Auxiliary view drawings

C. arrangament of views

Dimensions and Notes
A. Construction, size and location
dimensions
. Dimensioning geometric shapes
C. Dimensioning methods
Le aligned
2. unidirectional
3. tolerances
4, callouts for threads, tapers, and
machined surfaces
<. Dimensioning with shoep notes

Sections

A, Cutting planes and full sections

B, MHalf s2ctions, partial sections and
conventional breaks

Sktetching

6. Sketching lines, circles and irreqular
shapes

*, Lettering

C. Orthographiic sketching

Interpreting Irawings

&. Details

Iks dHssemblies

Co EBill of materials

D. Machine specification
E. Drawing changes

Fe Specialized prints

Totals

£9

-3
[

VE/ 3V B

TYFE OF HOURS
=8. B

2.00

2,00

8.00 2.00

6.00

1.00 3.00

2,00 4.00

o —— - v o

22.00 2+.00



WISCONSIN INDIANHEAD VTAE DISTRICT
Course Description/Outline

COURSE TITLE Print Reading

COURSE NUMBER 10-699-1%1  CLASSROOM PRESENTATIONS (d) 27.00
SEMESTER HOURS 36  LAB/CLINICAL/SHOP EXPERIENCE (B) 9.00
CREDITS 2.00  INDIVIDUAL/INDEPENDENT INSTRUCTION (C)
CEU'S SIMULATED/ACTUAL OCCUPATIONAL EXP (D)
CEC'S ON-THE-JOB EXPERIENCE (E)

CQURSE DESCRIPTION:

This course will cover the basic principles of print reading. The emphasis
will be on the interpreting of standard lines and symbols in single and
multiple view drawings.

COURSE COMPETENCIES:
Upon successful completion of this couxse, the student in accordance with the

grading standards will be able to:

1. Locate and interpret title block information, zoning,
revisions.

2. Identify and describe basic line, orthographic views,
sectional views, auxiliary views and isometric views.

3. Demonstrate a working knowledge of units or measurement used
on a blueprint and convert fractions to decimals.

4. Locate and identify various material symbols and machining
symbols.

5. Identify and interpret size and location dimensions and locate
and read dimensioning notes.

6. Sketch orthographic and isometric views of objects.

PREPARED BY: SUBMITTED BY:
COORD. APPROVAL: DATE: REVISED:
DISTRICT APPROVAL: DATE:
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COURSE TITLE: Print Reading
COURSE NUMBER: 10-699-1X1

TYPE OF HOURS

COURSE OQUTLINE BY UNITS: : Y
I. Introduction 2.0

II.

III.

Iv.

VI.

VII.

A. Basis for interpreting blueprints and sketches
B. International organizations for standardization

Lines 2.0
A. Object lines

B. Dimension lines

C. Center lines

D. Hidden lines

E. Other lines

Views 6.0
A. Orthographic projection theory
1. one-view drawings
2., multi-view drawings
B. Auxiliary view drawings
C. Arrangement of views

Dimenasions and “lotes 8.0
A. Construction, size and location
dimensions

B. Dimensioning geometric shapes
C. Dimensioning methods
1. aligned
2. unidirectional
3. tolerances
4. callouts for threads, tapers, and
machines surfaces
5. dimensioning with shop notes

Sections 6.0
A. Cutting planes and full sections
B. Half sections, partial sections and

conventional breaks

Sketching 1.0
A. Sketching lines, circles and irregular shapes

B. Lettering

C. Orthographic sketching

Interpreting Drawings 2.0
A, Details

B. Assemblies

C. Bill of materials

D. Machine specification

E. Drawing changes

F. Specialized prints

Totals 27.0

-3
—c

2.0

3.0

4.0



COURSE TITLE: Print Reading 3

COURSE NUMBER: 10-699-1X1
TYPE OF HOURS

COURSE OUTLINE BY UNITS: A B

RECOMMENDED/SUGGESTED TEXTS & MATERIALS:




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-699-1X1 HRS/INSTRUCTION: LECTURE _2 LAB

COURSE TITLE: Print Reading DATE PREPARED: 6-90

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit I - Introduction to Print Reading DATE REVISED:

W
INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Locate and interpret title block information.

2. Convert the basic units of measurement for fractional inch, decimal inch, and metxic
system.

3. Read fractional rule, decimal, and metric rule.

———————————————————————
e

REFERENCES: o

1. Handout - Decimal and Millimeter Equivalent Sheet
2. Handout - Reading Fracticonal - Inch Rules

3. Handout - Reading and Writing Decimal Fractions
4. HRandout - Abbreviations Reference Sheet

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector

STUDENT MATERIALS:

Bagic Blueprint Reading and Sketching, 5th edition, C. Thomas Olivo,
Deimar Publishing Inc., 1988

——— = =

LIST OF EVALUATION MEASURES:

Fractional, decimal, and metric scale assignments

~J
W
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE NQO. OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKBOARD DIAGRAM
I. Title Block Information File folder of Size A drawings and title
A. Part name blocks transparencies of various
8. Quantity companies.
€. Print number
D. Date
E. Scale

F. Draftsperson's name
G. Dimensional limits

H. Part material

I. Company name and city

II. Reading and Interpreting Scales Transparencies of each rule.
A. PFractional-inch rule
B. Decimal-inch rule
C. Metric rule

— e ——— e ———— Y e ————— P —

OTHER INFORMATION (Grading practices, safety, other)

Two hours of homework on assignments outside of class.




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-699-1X1 HRS/INSTRUCTION: LECTURE __ 2 LAB ____
COURSE TITLE: Print Reading DATE PREPARED: 6—-90
—— —_—
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit II The Alphabet of Lines _ DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Identify the following basic lines used on industrial printas: object, hidden, center,
extension, dimension, projection, and combination of lines.

ll

REFERENCES:

Handout of Alphabet of Lines - Figure 2.15 and p. 15

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector

S———————— o ——————— e —— — v om————
f———————————————————

STUDRENT MATERIALS:

Text, pp. 7-17

—_ — —

LIST OF EVALUATION MEASURES:

BP~-2, BP-3, BP-4A, BP-4B, BP-5, Vee Block Quiz

!
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV=CHALKBOARD DIAGRAM
I. Alphabet of Lines Overhead projector - Example drawing using
A. Object all the various lines.
B. Hidden

C. Center

D. BExtension

E. Dimension

F. Projection

G. Other Lines
1. Cutting plane
2. Break
3. Phantom

H. Combination of center and
dimension

I. Precedence of lines

OTHER INFORMATION (Grading practices, safety, other)

Two hours of homework on completion of Bp-2, BP-3, BP-4A, BP-4B, BP-5




WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

———
——

COURSE NUMBER: 10-699-1X1 HRS/INSTRUCTION: LECTURE 6 LAB

———

COURSE TITLE: Print Reading DATE PREPARED: 6-90

INSTPUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit III Views DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon succesgful completion, the student will be able to:

1. Interpret three view drawings by understanding the theory of orthographic projection.
2. Identify the arrangement of views.

3. Recognize and identify one and two view drawings of parts.

4. Interpret auxiliary view drawings.

——t—

REFERENCES:
Handout 3 - Active involvement sheets on McGraw Hill filmstrips to be completed by
students in class during filmstrips.

——

—r —

INSTRUCTOR EQUIPMENf/AV NEEDS:
FlLimstrip Projector - 3 McGraw Hill filmstrips - Orthographic Projection Part I and
Part II, Isometric Projection. One filmstrip on Auxiliary Views and cassette tape.

— —————————————— ——
— T ——— e re—

STUDENT MATERIALS:

——

LIST OF EVALUATION MEASURES:
BP-6A, BP-6B, BP-7, BP-8A, BP-8B, BP-8C, BP-9, A-8, A-9

|i

Taxt #1 - A-11 Feed Hopper and p. 62 and p. 68, R. Schultz
BP-10

77
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE KO, OF
INSTRUCTOR PRESENTATION OUTLINE: AV-CHALYSOARD DIAGRAM
I. Theory of Orthographic Projection McGraw Hill Filmstrip
Part I, and Isometric Projection and
A. Three view drawings active involvement sheets

B. Ilsometric drawings

II. Arrangement of Views Overhead Projector
Pigure 21-2 and p. 41
A. 1st angle
B. 2nd angle

III. Two view and one view drawings McGraw Hill Filmstrip
Part II and active involvemeant sheets
IV. Test #1
A-11 Feed Hopper - p. 29 Jensen, p.
62 and p. 68, R. Schultz

V. Auxiliary Views McGraw Hill Filmstrip
Auxiliary views and active involvement

sheets

OTHER INFORMATION (Grading practices, safety, other)

Six hours of homework outaide of class.




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

—— —
———— —

COURSE NUMBER: 10-699-1X1 HRS/INSTRUCTION: LECTURE 8 ap _ 2
COURSE TITLE: Print Reading DATE PREPARED: 6-90

e ]

m—
———

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit IV Dimensions and Notes DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Identify the construction dimensions of size and location.
2. Calculate miasing dimensions from other given dimensions on prints.

3. Recognize and interpret dimensions of common geometric shapes such as: cylinders,
circles, arcs, angles, bolt circles, tapers, internal and external threads.

4. Recognize and interpret the following dimensioning methods of aligned, unidirectional,
datum or baseline and tabular.

5. Complete calculations of tolerances with maximum and minimum limits, accumulative
tolerances, clearance, and interference fits.

6. Read and interpret notes for the following shop processes: drilling, counterboring,
countersinking, chamfers, grooves, knurling, reaming, boring, and keyways.

Handout - Active involvement sheet to accompany Dimension Part I and Part II filmstrips.
Handout - American National, Unified, and Metric Screw Thread Table; Giesecke, Appendix 10
Handout - p. 64, Jensen

lf

—_—— —
INSTRUCTOR EQUIPMENT/AV NEEDS:
Flimstrip Projector

McGraw Hill Filmstrips: 1. Dimensionirg-Part I; 2. Dimensioning-Part II; 3. Threads
Overhead Projector - Tolerancing Problems

STUDENT MATERIALS:

Text, pp. 42-93, Tolerance Worksheet

—- —v—
pmaamsie ——

LIST OF EVALUATION MEASURES:
BpP-11, p. 73, BP-12, BP-13, BP-14, BP-15, #2 Test -~ 11A011 p. 75, R. Schultz
BP-16, Tolerancing Problems A-32 and A-33M, Jensen, BP-17, #3 Test - 11A013 p. 81
R. Schultz and p. 95 and 97 Jensen

BP-18, BP-19, BP-20, BP-21
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE_NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV-CHALRKBOARD DIAGRAM
I. Construction Dimensions Filmstrip Projector
McGraw Hill Pilmstrips:
A. Size Dimensioning, Parts I & Il

B. Location

II. Dimenaioning of Geometric Shapes Transparencies - examples
and chalkboard sketches

A. Cylinders
B. Circles and arcs

C. Angles
D. Tapers, chamfers, fillets and
rounds
E. Internal and external threads
III. Dimensioning Methods Filmgtrips - Parts I & II
A. Aligned

B. Unidirectional
C. Datum and baseline

IV. Dimensioning Methods with Shop Notes Overhead Projector -
Transparencies on each shop process
A. Holes
1. Drilling
2. Counterboring
3. Countersinking
4. Boring and reaming
5. Reys, keyways and keysets
6. Grooves
7. Knurling

V. Tolerancing Overhead Projector -~
Transparencies on Tolerancing
A. Unilateral and bilateral
B. Accumulations
C. Limitas
D. <Clearances
E. Interferences

OTHER INFORMATION (Grading practices, safety, other)

Eight hours of homework outside of class.
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN
W

COURSE NUMBER: 10-699~-1X1 HRS/INSTRUCTION: LECTURE 6 LAB
COURSE TITLE: Print Reading DATE PREPARED: 6-90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit V Sections DATE REVISED:

£ 4 ———————————————

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Interpret sectional views on prints through the understanding of the theory of cutting
planes and cross hatching.

2. Read and interpret prints with the following kinds of sections: £full, half, broken or
partial, remcved, and assembly.

3. Recognize the following conventional practices used on sectional views:
a. conventional breaks

b. cross hatching symbols
c. sectioning of shafts, pins and fasteners

REFERENCES::

Active involvement sheet on Sections.

mw‘___ﬁ_-m——*ﬁg_@

INSTRUCTOR EQUIPMENT/AV NEEDS:

Filmstrip Projector - McGraw Hill Filmstrip - Sections

n

Text, pp. 112~120

LIST OF EVALUATION MEASURES:

N
oed
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE NQ. OF
INSTRUCTOR PRESENTATION OUTLINE: AV~ DIAGRAM
I. Sections Filmstrip Projector

McGraw Hill Filmstrip - Sections
A. Theory of sectioning
B. Cutting planes
¢. Cross hatching

II. Types of Sections Flilmsteip
Overhead Projector
A. Full Tranaparencies of various sectional views
B. Half
C. Offset

D. Broken out or partial
E. Revolved or removed

F. Aasembly
III. Conventional Sectioning Practices Overhead and filmstrip
A. Breaks

B. Cross hatching symbols

C. Sectioning of standard
components
1. Shaft and pins
2. Fasteners
3. Ribs, websa, and spokes
4. Aligned practices

o ———— Y ————————————————— e ————————————Y A T
— e s S S e e e

OTHER INFORMATION (Grading practices, safety, other)

Six hours of homework outside of class.
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

W

COURSE NUMBER: 10-699-1X1 BRS/INSTRUCTION: LECTURE 1l LAB 3
COURSE TITLE: Print Reading DATE PREPARED: 6-90
INSTRUCTICONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit VI Sketching DATE KEVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Sketch horizontal, vertical, and slant lines.
2. Sketch curved lines, circles, and irregular shapes.

3. Apply dimensions to freehand sketches of multiview drawings.

\l

REFERENCES:

INSTRUCTGC:. EQUIPMENT/AV NEEDS:

Overhead projector

STUDENT MATERIALS:

Text, pp. 150-171, 178-181

LIST OF EVALUATION MEASURES:

BP-31A, BP-31B, BP-32A, BP-32C, BP-33, BP-34B, BP-37A, BP-37B
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE: AV-CHALKBOARD DIAGRAM
I. Sketching Chalkboard examples of all the sketching
techniques.

A. Materials

B. Techniques
1. Straight lines
2. Circles anG arcs
3. 1Irregqular shapes
4. Proportions

Il. Procedure for Sketching
III. Application of Dimensions to Overhead projector -

Freehand Sketches Transparencies of putting dimensions on
freehand gketches

R R R AR e ——————
—

OTHER INFORMATION (Grading practices, safety, other)

Four hours of homework outside of class.
Extra credit assignment - Read text pp. 186-189 and BP-39

1#e)
Y




WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

COURSE NUMBER: 10-699-1X1 HRS/INSTRUCTION: LECTURE 2 LAB __4
COURSE TITLE: Print Reading DATE PREPARED: 6-90

_%—"_—_é—m

e ——e—T e ——

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Urit VII _Interpreting Drawings DATE REVISED:
—— ——— .

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Read and interpret views of detail drawings.

2. Identify characteristics of working drawings, detail drawings, and bills of materials.

3. Interpret drawing revisions used on detail drawings.

e e e e Sl e

REPERENCES :

Handouts - 4 pages cn working drawings: l-Details, 2-Assembly Drawinga, 3-Bill of
Materials and Parts Lists; 4-Engineering Procedure

Jensen pp. 54-56, Handouts, Jensen pp. 223-225

m——— e ————————————————————————— —

INSTRUCTOR EQUIPMENT/AV NEEDS:
Fllmstrip Projector - Filmstrip and cassette tape - Detail and Assembly Drawings
Overhead Projector - Examples of Detail, Assembly Drawings, and Bills of Materials

- e ——

STUDENT MATERIALS:
Study - Handout Test of Working Drawings

r——— et — —
————— —ra—————— —

LIST OF EVALUATION MEASURES:
2-29 p. 77, Jensen; A-30 p. 87, Jensen; A-39 p.123, Jensen; Test #4 - Working Drawings
Detail, Assembly and Bills of Material
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WITC INSTRUCTIONAL PLAN

INSTRUCTOR PRESENTATION OUTLINE:

I. Workine Drawings - Follow outline on
four pages of handouts

a. Details
B. Assemblies
C. Bill of Materials

II. Drawing Revisions - p. 56, Jensen

PAGE 2

REFERENCE NO. OF
AV-CHALKBOARD DIAGRAM

Pilmgtrip Projector
Filmetrip and cassette tape
Detail and Assembly Drawings

Overhead Projector
Examples of Detail and Assembly Drawings

OTHER INFORMATION (Grading practices, safety, other)

Four hours of homework outside of class.
Extra Credit - A-38M, pp. 120-121, Jensen

Students study handout of test on working drawings - answers included.
They take the same test with the questions arranged in a different order.
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WISCONSIN INDIANHMEAD VTAE DISTRICT

Course Description/Qutiine 06/30/8%
COURSE TITLE Introduction to Quatity Assurance
COURSE NUMBER 10-623-1XA CLASSROOM PRESENTATIONS (A) S4.00
SEMESTER HOURS $4 LAR/CLINIZAL/SHOF EXPERIENCE (3
CREDITS 3.00 INDIVIDUALZINDEFENDENT INSTRUCTION (©)
CEU*S SIMULATED/ZACTUAL OCCUPATIONAL EXF <IN
CEC*S UN=THE=-JOBP EXFPERIENCE (E>
COURSE _DESCRIPTXIONS

Quality assurance is a planned and systematic pattern of all actions
necessary to provide adequate confidence that a product witl conform to
established requirements. This intreducteory course briefly examines
each of the aspects of responsibility in which a quality assurance
technician must be proficient. It alse lays the groundwork for moarvre
in-depth study inte the courses that follow, as the student progresses
thyvough the program.

COURSE . .COMPEIENCIESS
Upon successful completion of this course, the student in accovrdance

with the grading standards will be able to?

1. Define quality and how it is measured.

2., nDiscuss some factors that should be considered when planning
product quality levels.

3, Name Six key departments with which quality contrel has
primary interface.

4, Explain the relationship between design and producability,
maintainability, safety and reliability.

5. Explain the three stages of product Life.

6. Discuss the reasons that Japanese firms are strong competi-
tors in the manufacturing of various products.

7. Define a quality control circle.

1. Discuss the functions of receiving inspection.

9, Bive an example of a critical defect, a major defect, and
a minar defect.

10. Explain the dirfferences between inferential statistics and
descriptive statistics.

11. Discuss the benefits and Limitations of control charts.

12. Discuss some of the duties that a metrology epaineer might
be expected to pevform. Teo

13. Explain the kinds of records that are important in Liability
titigation.

14. Discuss the differences between directive and non-directive
approaches to leadership.

FREPARED RY? - -- s SUBMITTED BY:

COORD. AFFPROVAL? AaTE? REVISED?S
DISTRICT AFFROVALS DATE?
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COURSE TITLE:! Introduction to Quality Assurance 2

COURSE NUMEER: 10-623-1XA 06/30/89
TYFE OF HOUIRS
/ COURSE. . OUTLINE_BRY_LNIISS - _B_
I. Development of Quality Organizations 6.00

f4e PFPlanning for product effectiveness
B. Owvaanizing tv ensure product quality

II. Engineering & Quality Froeduct . 6.00
A, Reliasdility and maintainability
Re Productivity and quality —
W&E..AALZ&AVEM EN
IXII. Ruortittyr—&ivelas y 6.00

A. Definitions and objectives

et B -%tejorganiaaﬂon
| TR

IV. The Materials Contret System 6.00
A. Mrocurement '
Be Source inspection
C. Receiving and inspection
. Meoeting government regulations

Ve Industrial Ingpection 6,00
A: Statligtics for quality control
B. Theory and applications of control
charts

R VIi. Nondestructive Testing 6.00
: Ae. Defects which €an cause falilures
B. HkHethods of noudgsfructive testing

VII. Quality Costs and Implications 6.00
A, Value engineering
R. How costs are classified

VIYI. Quality Costs and Implications 6.00
. Bafety precautions
K, Handling Liability claims

iIX. Management Concepts in Quality Assurance 6,00
&, Delegation of authority
R. Leadership in quality organizations
C. Traininag employees to do uality work

Totals SA.00

Lo}

RECOMMENDER/ZSUGGESTED. _TEXTS & _MATERIALSL
QUALITY ASSURANCE: MANAGEMENT AND TECHNOLOGY, Gallant/Charger

Publications, Inc,. (distributed by émerican Society for Quality
Contretld.
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o 1.1.2.06
WISCONSIN INDIANHEAD VTAE DISTRICT
INSTRUCTIONAL PLAN
COURSE NUMBER: 10-623-1X2 BRS/INSTRUCTION: LECTURE LAB
COURSE TITLE: Intro. to Quality Assurance DATE PREPARED: 6/90

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Course Activities’

DATE REVISED:

'Xﬂﬂﬂ$ﬁ!ﬂﬂﬂﬂ!ﬂXﬂﬂEﬂﬂEﬂ!ﬁX
xxﬁmxmmﬁxxxxmxxxxgmnx5xxmuxxxxm&x&xaxmxxxx&mxxx&xx

1. Students could be required-to read and report om one or more articles-
) pertinent to the unit subject using the attached review sheet. "

2. Tours of local industries set up for this class or in conjuction with
the Mfg. Processes class to see quality functioms in various industries.

3. Ask quality managers from local industries to come to class and speak
. on their quality departments functions or a specific area of interest
to the class ie: vendor certification, new product introduction, product
labeling, measuring techniques, inspection techniques etc.)

4. Have students write reports on industry tours ie: what role did quality
department seem to play in the organization, what is organizations
quality philosophy(de they have a mission/vision statement?), what kind
of inspection equipment did they use, inspection technigues, 100% or
sampling inspection, vho is doing inspection, are they using spc charts,

e ——
K]

-, what kind of material controls, design controls, process controls do

g they have etc.? Students could make their own guality audit document
. and use it as their report format.
REEEREROREX

5. Acquire Quality Manuals from several industries and have students do a
comparison paper on them.
TSI KR LY KBHENT AKX AER AT XXX

= 6. Use small groups to discuss key points in various articles listed in
. unit lesson plans and write a consenus paper on whether they agree or
disagree with article and why.

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:
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PERIODICAL REVIEW

Student Name *  Date

Name of Periodical

Date of Periodical Vol. No.

Title of Article

Pages to

Summary of Article:

What did you find new or interesting about the article and why?




1.1.2.06

WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLARN

COURSE NUMBER: 10-623~1XA HRS/INSTROCTION: LECTURE 6 1aB

COURSE TITLE: Introduction to Quality Assurapgs® PREPARED: 6/90

—

INSTRUCTIONAL PLAN TITLE A4D/OR NUMBER: DATE REVISED:
Unit #1 Development of Quality OrganizgfhOR$yrsep.

INSTRUCTIONAL COMPETENCIES

Upon succesaful completion, the studeat will be able to:

1.Explain the historical evolution of industry and it's impact on
top managements view of the quality function.

2. Define quality terms and functions.
3.Identify the five (5) features of planning.

. 4.Describe effective control devices used in major functional areas.
5.Recognize how scheduling techniques affect the quality function.

6.Explain how the company's organizational structure ¢+ policies and
procedures affect quality and productzvity.

7.Distinguish informal communication channels from formal communication
channels and their effect on quality and productivity.

8.Assess the impact of plant layout and material flow on quality and
productivity.

REFERENCES: 1, In Search of Excellence by Tom Peters (12 attributes of a quality
revolution)
2. Quality Assurance: Management & Technology Student text - pp.5-98.
ua rmat.

INSTRUCTOR EQUIPMENT/AV NEEDS: Qverhead Projector and following overheads.

Overheads:_ Cardinal Principles of.Quality

-Definition of a Customer -Total Quality Control Interface
-Definition of Quality

STUBENT MATERIALS:} Article - * The 3oul of an ULd Racnine’ Fortune; May 21, 1990

pp. 66-72.
2. Article - "Manufacturing the Right Way" Fortune; May 21, 1990. pp.54-64.

" ome Do It The Wrong Way" Fortune; May 21, 1990 pp.75=-" 76
LIST QF EVALUAIION MEASURES:

e

wll Toxt Provided by ERIC
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. REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRAM

Student Activity - Have students give their definition of quality.
- Complete personal quality sheets (5 sheets).

Lecture/Discussion _ .

Industrial revolution from skilled craftsman to unskilled worker.

Definition of quality.

Discuss quality terms:
-quality control
-~quality assurance
-reliability
-inspection

Five features of planning..

Controls:
-program controls
-design controls
-material controls _ .
-~ process controls T Co.-
- maintainability controls - -

Scheduling:
-Gnatt chart
~-forward scheduling
-backward scheduling
-mfg. scheduling

Organizational structure
-organization chart
"-company vision/mission
-dept. responsibility/authority

How communications work within company.

Problems impacting quality/pfbductivity that arise from plant layout &
material flow.

OTHER INFORMATION (Grading practices, safety, other)
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QUALITY CONSCIOUSNESS '
CHECKLIST

Quality begins with awareness. You probably developed an early “quality
consciousness” as a consumer. Remember how you liked the mint-green
toothpaste better than the white kind? Later you made many life choices based on
quality: where you lived and worked, who your friends were, what lifestyle you
wanted. Consider each of the following statements and mark it true or false based
on your current awareness of quality at work and in your personal life. See the
authors’ comments on the next page.

True/False

—_— 1. Quality is preventing problems rather than picking up the
pieces afterward.

— 2. Quality can always be improved.

—_— 3. TheKISS (Keep It Simple, Stupid!) method is the best way to
insure quality.

—_— 4. The most important reason for a quality program at work is to
have satisfied customers.

_ 5. Constant attention to quality is unnecessary.

QY - 6. Firstimpressions aren’t important in creating a quality
‘ environment.

—_— 7. Quality is the little things as well as the big things.

— 8. A quality program must have management support to be
successful.

S 9. Quality guidelines are best communicated by word-of-mouth.

— 10. Most people want to do quality work.

) | e
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CHECKLIST (CONTINUED)

TruefFalse
e 11.
—_— 12.
— 13.
— 14
— 15.
—_— 16
—_— 17
—_— 18

Customers pay little attention to quality.

A quality program must mesh with the organization’s goals
and profit plans.

Quality means conformance to standards.

. Quality should operate in all parts of a business.

Personal quality standards and business quality standards
have little in common.

. Quality requires comnitment.
. Quality relates to the process as much as to the goal.

. People who talk about quality are idealists.

»
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ANSWERS: 1.-4. T; 5. F (Quality does not take care of itself. It takes time,
enargy, and creativity to maintain a successful quality program.) 6. F (The
first impression may be the only chance to sell an idea, service, or product.
Quality is important down to the smallest detail, and it has to be right—the
first time.) 7. T, 8. T, 9. F (Quality guidelines must be issued officially from
the top and they must be in writing. They should also be agreed to by
employees.) 10. T, 11. F (Customers today are sophisticated »nd demanding,
and pay as much attention to quality as to price.) 12.-14. T, 15. F (Personal
and business quality standards are inseparable. People with high personal
standards will be the ones to lead business quality programs.) 16.-17. T,

18. F (People who talk about quality are realists. The only way to compete
successfully today is to continually improve quality.)

. av——— -

Quality At Waork
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- NOTICE YOUR PERSONAL
STANDARDS

You may have noticed that some of these personal quality standards make you
feel uncomfortable. You have already compared them to your own personal

expectations and you've made a judgement call about whether they’re too strict or
too lenient.

If your personal standards are rather strict, you may have thought:

* Ten miles above the speed limit is illegal and [ wouldn’t do it.

* Exerdising only twice a week isn’t'good enough for cardiovascular fitness.
* How could someone think of writing a check before depositing the money?
¢ You should never flirt!

If your personal standards do not facus on these areas, you may have thought:

* Heck, I go 20 miles above the speed limit (my radar detector helps!).

* Exerdsing twice a month is more than enough (you could kill yourself?).
* If a check bounces, they can send it through again. . .I'm not a ook!

* Romance is the spice of life! There’s nothing wrong with it, even at work.

Full Tt Provided by ERIC.

Q . u(‘
ERIC | | ’

- meam tees > crmems mapes

€iopm IV Lijend



PERSONAL QUALITY STANDARDS
(Continued) :

See what you think of the following personal quality standards. Take a look at the
subject or topic of the standard and also the level of performance attached to each
one. Compare these standards with your own, and check whether yours are the
same, higher or lower.

My standards are:
Higher Same Lower

O U 0 1. Gettoall appointments within 5 minutss of the
agreed time.

2. Never criticize family members in front of
outsiders.

Stay within 10 miles of the speed limit.
Never speed in school zones or near children.

Exercise at least twice a week.

o 0 & W

Wear only neat clean clothing outside of
the house.

7. Writt checks no more than one day before
depositing the money.

8. Return phone calls within one hour of receiving
the message.

O O O ogooo O
O O O oooOooa 0O
O 0O 0o oooo O

9. Flirt occasionally with attractive men/women in
soctal situations.

" enwi ¢ . Myt
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IS THIS PERSONAL QUALITY?
YOU DECIDE!

James drives into a clean and apparently efficient gas station to £l up. As he

drives in he sees a woman pull out, so he takes the same unleaded pump she
had just used.

There’s no one around, so he steps over a large puddle of water and starts
pumping. When the tank is half full, an attendant casually walks up and
says, ‘‘Hey, bud, you better be careful, that puddle you're standing in isn't
water. ..it's gas. The hose broke on a lady a while ago. . .you should"ve seen
the gas spurting out!’’

James asks, ‘“Well, why don’t you clean it up? Customers don’t expect to
come here and step in gasoline!” The attendant replies, "“Ah, it'll evaporate.
That'll be $12.50 for your fill-up, sir.”

What do you think about:

This attendant’s personal standards:

Is quality an issue here?

What would your standard be?

sere e miawm
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Quality Is Consistent
Conformance 10
Customers’ Expeciations

e Consistent. . . means doing the job right every
time

e Conformance . ..means to bring the product or
service into agresment with customer's
specifications and expectations

e e Customers. . .the reason your company exists

e Expectations. . .a combination of written
specifications and emotional needs (wants)

¢ (g
) .- g
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CARDINAL PRINCIPLES OF QUALITY

1. "Quality" is defined as exactly what the customer neads.

!\)

Every service or goods producing operation can be viewed as a system.

. -

By the laws of random events, variation exists in the outcome of every
system.

L 93

Corollary: Less variation is better.
4. Management must change the system for quality to improve.
5. Quality and productivity are related.

6.  People don’t want to do a bad job.

@Leddick, Susan. Used with author’s permission

THE TRANSFORMATION OF AMERICAN INDUSTRY

1o



WHAT IS A CUSTOMER?

A CUSTOMER is the most important person ever in this office...in person
or by mail. '

A CUSTOMER is not dependent on us..we are dependent on him.

A CUSTOMER is not an interruption of our work...he is the purpose of it.
We are not doing him a favor by serving him...he is doing us a favor by
giving us the opportunity to do so.

A CUSTOMER is not an outsider to our business...he is a part of it.

A CUSTOMER is not a cold statistic...he is a flesh-and-blood human being
with feelings and emotions like our own, and with biases and prejudices.

A CUSTOMER is not someone to argue or match wits with. Nobody ever
won an argument with a customer.

A CUSTOMER is a person who brings us his wants. It is our job to handle

them profitably to him and to oursslves.

THE TRANSTORMATION OF AMERICAN INDUSTRY

1.28
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PHILIP CROSBY ASSOCIATES

We will perform defect-free work for our clients and our associates.
We will fully understand the requirements for our jobs and the

systems that support us. We will conform to those requirements at
all times.

After the policy has been made clear, a usable quality status
report must be brought to the important meetings. Quality should
be listed as a CEQ agenda item in order to reaffirm its seriousness.
Reports will be made on the status of: '

bahi bl = The quality improvement process i
= How many employees have been educated? g
= Are the teams functioning properly?

» What success stories do we have to share?
» What problems need action?
» The cost of quality
= Do we have the format in all operations?
n What are the trends? '
= Where do the biggest improvement opportunities lie?
= What problems need action?
» Conformance :
= Are we meeting our requirements? ;

» What actions do we have to take to emphasize the need,to meet
them? , R
. I ¥
In order to continually reaffirm dedication to the process, the
CEO will have to get used to making a short speech regularly.

-~ - e e T — S
. -
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MANAGEMENT COMMITMENT

Support Of Philosophy
B Total Quality Management

® Meeting Customer Expectations
B Prevention of Errors

Understanding

® investment Required
m Benefit Potential
Long Term Payoffs

Ownership
® Part Of Business Plan

® Willingness To Participate
® Recognition Of Successes

1-1
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QUALITY MANUAL -

POLICIES

Quality (Policy statament, definicion of quality-oriented jéb respousibilities)
Engineering Change Countrol Policy

New Product Development Policy

Inventcory Management

Quoting New Products and Revisiocns Policy

PRACTICES ('"How To Do...")

Product specifications

Gage coutrol

Qualicy control im-process

Quality control finmal

Qualicy systems audit

Customer reported discrepancies
Procaess capability studies

Quality assurance of supply inmventory
Lot acceptance sampling plans

Record retention

Measurement capability

Designed experiments

Engineering change coantrol

Gaining product approval
Organization and control of manufacturing documentation
Iaterchangeabilicy

Drawings and specificatiouns

inventory control

105 (11/89/az/Z3.54)




L JUE
ORI
DAL A

PROCEDURES ("How To Do...”)

Prelimirary process capability studies
On-going p-ocess capability study

Lot control and traceability

Corrective action related to customer-reported discrepancies

Gage control

Corrective action relaced to intarmal discrepancies
In~process coutrol

Receiving inspection

Final iaspection

Initial sample inspection of product

Qualicy system audit procedurs

Inicial sample inspection for components
Measurement capability

Dock audits

Control plans

Gaining product apyroval procedurs

Approving company policies and practices
Cancelling policy and/or practice statemeats
Developing and writing policy/pracctice/procedure
Cancelling procedures statements

Customer order revision discrepancy
Establisning visual saazplas

Inspection plans

Failure mode and effects analysis (FMZA)
Receiving, storing, and issuing of supply inventories

New product quotations procedurs

109
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1.1.2.08

WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XA mslmsmucrios: LECTORE 6 1raB
COURSE TITLE: Introductibn to Quality ASSuranpgre pREPARED: 6/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED£

Unit #2 Engineering a Quality Product DATE REVISED:

INSTBUCTIONAL COMPETENCIES

Upen successful completion, the student will be able to:

1. Associate customer satisfaction with product characteristics.
. 2. Recognlze the importance of desxgn on produc:bility (manufacturabxllty)
3. Define reliability
4. Identify factors to be considered in designing for reliability.
5. Eiplain the five (5) specific ways reliability is achieved in design.
- 8..Illustrate periods of product failure using the bathtub curve.
7. Describe the relationship of maintainability to reliability.

8. Construct a closed loop failure reporting, failure analysis and corrective
action system.

9. Distinguish between the four (4) stages of tasting design & fabrication.

REFERENCES: Quality Assurance: Management & Technology - Student text pp.99-164
Article " Back to Basics " Business Week Innovation Edition, 1989 pp.l14-18.
Article " Nurturing those Ideas " Business Week Innovation Edition, 1989 pp.106-.

Articles "Avoiding the same old grind” &"Rain almost grounded Army's Helxcopterll&

Article "™ Robust Quality" Harvard Business Review, January-February 1990 pPp.65-75
overhead - Deming's Change Reaction

STUDENT MATERIALS:

Student text - pp. 994164

LIST QF EVALUATION MEASURES:

EKC - 1i0

wll Toxt Provided by ERIC




. RETERERCE NO, OF
INSTRUCTOR PRESENTATION OUTLINE AV/CHALKBOARD DIAGRAM

-~ Lecture/Discussion

Characteristics to be considered in product development.

Designing for gquality:
-drawvings & specifications
-tolerances & allowances -
-design reviews.

Definition of reliability

Factors to be considered in designing for reliability:
~cost . :
~human
-producibility

Five ways reliability is achieved in design:
-maintainability
~-good design concepts
~design simplification
--design redurdancy . . : .
-derating - . . . - . -
Bathtub curve
Maintainability:
-relationship to reliability
~-types of maintainability
—-characteristics of maintainability
Definition of a failure
Characteristics of a closed loop failure control system

The role of testing in reliability

Introduce the concept of quality's influence on productivity.

OTHER INFORMATION (Grading practices, safety, other)
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 Rain almost grounded Army’s Apache

W

[4
+

choppers in Panama invasion

ANCTANRY

! MARK THOMPSON WASHINGTON BUREAU

-‘ym's:m

;When rain threateped to

ST RER Ny : an -ground the Army’s $14 million

ToE RS 0l NN G- TP T {  Apache helicopters during the in-

. : ' oy L T s Tl EEaWViRiEdE - vasion of Papama, Army me-

o 2wy chanics had to use kitchen ovens

to dry out 'he choppers’ sensitive
‘electronics parts.

The Apache, supposedly an all-
.weather aircraft, ‘“canmot be
flown in the rain,” pilots told ~=onw
congressional investigators earlier. this .month.

“They told us that they definitely would not have

been able to conduct the invasion if the rain had not

stopped,” the investigators reported. N

. It turns out that the Apache, the Army’s newest

attack helicopter, can't fly very well in any kind of

weather. . -

Nearly half of the Apaches have problems before

they take off, and once they're running, something
goes wrong every 54 minutes. The Apache devours
spare parts so fast it costs $5,700 an hour — nearly
$100 a minute — to keep it flying, according to an
Army memo. The problem gets worse as the heli-
coq‘;er gets older. : ‘ :
e Apache’s woes are a legacy of the Reagan
- administration’s $2 trillion military buildup, when
the services rushed costly, complex weapons into
production without ensuring their dJesign was
stable or that epough money remained to support
g them ip the field, Pentagen officials say. :
o ! - O - : L. fee e And now the Army is committed to spending $12
PR LB A o - et e s Sal pjllion for an 800-helicopter fleet designed to fight
" -+ . Knight-Ridder Tribune NewsRare photo shows four Army AN- the kind of war — against Soviet tanks — that no

e
o e

M "' fi

64 Apache attack helicopters flying at same time. It's rare longer seems likely. Co .
hecause craft has long history of breakdowns, — = = 7 The Army was so concerned about Apache
- Y X ) ’” L
L
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* breakdowns that its main goal at a top-level meet-
ing last year was to “eliminate the phrase ‘When it
works!” from the description of Apache as the best
belicopter in the world,” according to a written
summary of the meeting,

While the Army boasted of the Apache’s per-
formance in Parama ~ all seven missiles by
Apaches hit the target, and one Apache mowed
down 11 Panaranian Defense Force infantrymen
from meore than 1.5 miles away — the service was
mum on the superhumas efforts it took to keep the
ships flying.

+ The first two Apaches given combat missions -

‘assigned to attack Panamanian forces at Rio Hato
during the opening moments of the invasion —
failed, including one crippled before takebff by a
broken hydraulic pump.

' When the need for spare parts exceeded esti-

mates, the Army began canpibalizing them frem

other Apaches in Panama and the United States.

Eventually, the shortages got so severe the Army.

-had to start yanking parts off the McDonnell Doug-
}as ﬁsembiy line in Mesa, Ariz, investigators
ound. :
After only one day of combat, four of the six
Apaches initially assigned to Panama had been
- grounded by small arms fire and breakdowns, de-
spite round-the-clock maintenance by Army me-
chanies, : :
“Approximately one out of every two Apaches
'launched comes
lem,” says a March 1989 internal Army report that
only now is coming to light as part of a congres-
sional investigation. “The Army cannot carry this
type of burden.”
Two of every three Apache parts fail more often
than predicted, Army documents say. The Apache’s
$65,000 rotor blades last only 164 hours, well short

back with a maintenance prob-

.of their expected 1,500-hour life. - K3 T2
- Acd taxpayers aren't the only ones footing the -
;bilk for shabby parts. A failed tail roter component S«
“cost ene aviator’s life, one aircraft and paralyzed =
another aviator,” said the March 1989 Army re- g
rt, el . e ¥
po"Pilots’ perception is that these are old problems e
and that nothing is being done te fix them,"” it said, <2
despite Army orders grounding the fleet for safety -
reasons at least seven times in the 44 months the
'Apache has been in service. cee e
Last week, Lt. Gen. Denald Pihl told a CODETes- g
sional committee that the Apache's record is “un- =
satisfactory,” but that a “tiger team” has been cre- o
tated to improve it. “We know-we can fix” the ™
‘problems, he said. A o
McDonnell Douglas spokesman Ken Jensen said
Wednesday that maintepance problems with the
aircraft have “been a major issue within this com-
pany for more than a year.” But Jensen said the .
problems “are being resolved.” : -
“The Army bought a Ferrari and is only willing ¥~
to maintain it like 2 Yugo,” one pilot griped to in- -
vestigators. Army files are crammed with com- -
Dlaints sbout overworked Apache mechanics, ak-
though an Army official said Wednesday the . ..
service plans to boost the maintenance force by 35 -
‘percent, .
The Apache's problems first came to Light last
year when Col. R. Dennis Kerr said he would prefer -
to fly the Vietnam-era Cobra gunship into combat
instead of his unit's Apaches after all 12 failed dur-
ing a five-day war game. Rotor blades splintered, -
cannons jammed, and when the cannon worked it
shook so violently it shut down the Apache’s elec- :

?
3

»

[ a"g’.‘a’z’g'f

tronic target finders. :
Kerr's candor generated a call for an investiga.
tion by the General Accounting Office.
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T Resnadena iR e o d - Marketing Woald Ak p a proqucs” | - i LR et

L e —-———--|  adtbrow.itoverthe; Convinced ' progress. often “stalls for

Them was-the understanding that
.. 'they wauld be set.free of the “mucky-

IS AR 4 W o NE -
mu S memena we ‘Peww wptw
o RN o pumenny W

""And the inipirational . spisit’ was a -
‘plucky maii named Jarmés D. Stryker, -
‘whom colleagues-call the-Strykeforcs,
as if be were a comic-strip superhero

_ofbusiness. ., .. . :
‘More than- two years ago, under the
code name Opération Lightning, a-
grab-bag teanrin the power-tool] divi-
sion of Ingersoll-Rand Co. embarked

" onan attempt to make a new product

- in one-third the normal devalopment
,ﬁme' L e e -

Y

1

The team members brought a range
of skills and temperaments,- coupled
" ‘with an airy disdain for conventions,
‘to the task of creating an air grinder,- .
.- ‘& §225 flashlight-sized tool to finish -
. and polish’ the "pieces that become .
<sverything from -bar stools to jet
p[anes. Co€aa e ‘-.'.- A .

«+o’At the same time, they:Wére warriors -
::;g{in:g -larger«battle to learn how to
Fayvcompresst thé¥ crippling , amount Sof *-
7 time it was roducts

sep s e

b o R

taking to bring p
Lodstolife, deulnatieennt, L

-
. '3.'4.'1'.5..'-—‘;."‘ wrtresle baadew
S M ﬁ-. Bl XL V) St s vmaE; an g,

Sem -eet c e

3
-

L et

.. {3.%Part of it was commitment, part of -
<. it was Murphy’s Law,-We finally said *
+Yenough:.Then: ‘came “the. bloed and >

; ¥1 Sweatand tearsitm e e
R e I TR

- -.‘.s_ogemgon;‘ Lightaing 'repr?g;ts 'og; -
ixedeffort b ¥,en€.company =~ albeit a §3 ;
:'-fi‘g’«'_zpigion.-,;:pa_nphiner)?.’and Yequipment ;
.- s 3rconcernidatingt bask: 1051871, . when' .
i Lt@'ié,Simonf(ﬁmgn@gwnted "alsteamash
f2driven: rock drill. = but it mirrors sy

P igewellfa sense Cof furgency rippling
7., - through Americun business. With the "

: #7 >'advent of the global ‘marketplacs and -
{-theHfeverishiwork-ethic- of Pacific. -
Rim’couatries, ‘creating better prod-

. .wucls’ fastet: bas become riot only a
- Swishi bt fddiecnssity, HAIS of the-

~“‘nearly- 400 thief executives recenty
surveyed By the United Résearch Co.
cited shortening “product-develop-
‘meat Gycles as their tap priarity.

: -
N -‘.
-l
s -
R

|

{alt was.taking thres"years-to make  ~ i #iber i 43,
“Trtool!thén three and 2 balf and it was . J¢* 5t
4 heading-toward. four,”. Stryker said. [ ... ... -

e—— T

separating |
. ey ATV ¢ P i . .. =

want of 2 road map, Stryker devised

Toolles Contitiad 60 pa3S 3D jo» anclaborate series of steps, expressed
e T * in connecing colored boxes on a

rectangular sheet of
team to follow, -
r “eh &

1 Mg
~

paper, for the

st ALY wa o .. "
Poore “voluntesred™ Stryker to apply .

- the process to making the grinder, a
tool whose sales growth had been
bampered by a sleepy marketplace.

“I was hoping I wasa't being another
. Don Quixote,” Stryker said,

In late February 1988, Poore went to.
the tool group's main plant in Ath-
ens, Pa, and announced the inten.
. tion to develop a grinder.in about a
;rlem_-. in time for the April 1989 apnu-

s’ confe;gnec. : ‘
How was the deadline picked? “How !

did Kenredy set putting a-man on
the moon by the end of the decade?”
Stryker seid. “It just seemed like 2
good number.” T
o Ca e . L)
A core team — 3 halfidozen people
. that wauld swell to-several dozea — .
" was patchéd. togethier, ‘led by Brian
McNeill, - the -loquacious” product
. ' manager for grinders, Stryker as
e T
. .g\:? 'zﬁ“.f.. ,fﬁf*-:: k3 "i':‘.'."__-; i
. 'The gtm?bﬁdge&’-f mo’fffuniversaésr
marketing, based in’ Liberty ‘Corner
. in eentral New Jersey, and the engi- .
" neers-and manufacturing people in. !
Athens, tucked ‘in -the :hills on.the
northern border of the state.: -

: It was not lost on the team that the
‘: project symbolized not anly a chance .

. to’ accomplish ‘some profitable, ~
i butalsoto boist the division's status.. -

cmpif 298 w pn .- . ..
‘ ‘e .'n..'t e Ty v ew ITT AT ¢

For amdng the 25 Ingersoll-Rand di-
visions, the power-taol division did
- Dot draw great eavy. In recent years,”
; 1t scemed it might asphyxiate oa its
; me-t0o produéts, ‘and it was looked
~ onas dull and trite. Members of the

- division were called “toolies.” Tool-
¢ 1es sold commonp

-

- .

..
S

*
:
H
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vistas. “In the 11 years

:&:ﬁ‘

soid cxmp unng:.

: But 'ronlm could -dream, too, and
* not the least of which was to become
a vital' cog %o tbzt zo one wou!d_.
amntusemm. S

As thc‘ twn. eoalcsud. peopie were
squeszed into pew roles, and some- -,

txmu the.fit drew grunts of pain. For . e

. instanes; Jim Halton, a_manages. in2

T ww“ i manufacturing:was told to transportyx-kepta
- his belongings to chginéering.to be- =52
contact with. 2. To build mhesion and alm uddled

. come the man

—

became paputd wub engineenng dx-

' m&

A prerequisite thét the team

. memhe:st‘eclthauheyhzdamkem
. all steps, It was aiwa
-project,” Stryker said.

- aveided the ‘not-invented-hers’ . Syns

the team's .
at way we-

MQ‘“ tma'd b wwra & e

.n.-n,-.-.-. .'--'
. .

-.."
: -p

tﬂp management was |

Simﬁm y

Zamelee N & .n'r.:. .._..w.!.

atam's length:z**r:: e *:,3’,.2: at the grocery store or th

er commenced in carnest,

*There were times that months

team.. . seemed like m " MceNeill saxd.

- The nerves of many team members '

becaxnc Jangled. Spats easued. .. -

e 2N u:'.:.

) Spoum of fome prmously chummy

“:%» team members turned away in a hu

-when they bumped into one another

ecleaners:~:*
.S 1-""5"" ST TR AT A B

ST got so bent-out of shape at one

»the team. ““No,-1 rwon't,"” he.said. ~.wits, Strykerand McNeill staged rec.+ 'meeung that I walked. out and went

4 "na
. Y“:. Xoog -ﬂql-'-;* P e wmniem o

P i e AR T > - u-d

.J-'

eelmr g,.at. Sttyker’s home in

,“.‘.ﬂ. ":-, \

--...3“ - u-»"‘ﬂ‘ ..3

—g.a- -t

-hoss. replied .:restional cnﬁngs 10 the horse races, a += home," Halton said. “I dida't return

..oa-‘-

= until the next week immeme - -

——.lh—-—.u.
-l¢ - “ﬂ'r.-'-

- #The team “crisserossed the ¢ country 10°-L= «‘.‘T‘ k.:z".'f.."" G -3 ":a,.,TO conserve time, manufammns bé-
“itowsee ‘what customers wanted, “For :;But while. the: effort began-in- great

- some 'members, this opened
I'd been at -.
: Ingersoll-Rand, | had never been out

245 of the plant,” Halton said; “They

+*: gave me an American Express card
and business mrds Boy, it was fun."

ey W @ moy

Fram these excussions, xt was deter-
mined, among other things, that cus- .
tomers coveted 2 more durable tool
that was easy to fix, hard to stall and

. shaped to relieve the hand-pmn af-.
flicting many operators. - -

- Certain distributors were inter-
viewed, too, and although they would
" ulimately change their minds, at this .
pomt they though: the pmecss was a

As Tim Brad:gan, a distributor in
Georgia, said, “We_ thought once
again - Ingerson-Rand was going to
make something in a dark room and
ram it down our throaws.” -

A design firm hired to work up .

sketches thrashed out 100, winnowed

the choicas to 30 and then the team
-parrowed them to eight. : :

N (S .~‘~4‘ Cue o ot I'--’T .’

wone to be converted into a prototype, .
Stryker saw that the most appealing -
~model was a sharp de

they should pick a second model in
the event the preferred desxgn back-
‘ﬁred, tcmpers exploded o
It was also locked on asa manhood
.issue,” Styker said. “People wers .

.dissent.’ No one, for instance, forgot
"the rumpus over the Purple Incident.
In July 1988, the team met with
distributors to uaveil nonworlcng
pmtomm of mc two mede!s.

One was black .The more radm.l
rnadelwasuurple.

‘The distnibutors regarded it with con-
tempt. “You must be nutsi” one dis-
tributor shricked. Forget the color,
they were told, it's just for this proto-
type. Still, distributars felt the com-
pany was lying and they would have
t0 persuade customers to buy the

) world's most ludeous grinder.

Crises gave way to schisms.

The team a.ssembled soon after to
ready a presenatation for top manage-

ment slated for the next day.

The matter of what material to make

the grinder out of remained a sticking

‘pomt. Durability was' paramouat, -

and many members felt composite

-was the ticket. . But- the engmeers,
- .among others, were dubio
-But"at a June 1988 meeung to pxck R OV

" m cammg .'.r.' ’. ":.
IThat night, the engineers took a steel
tool, an slumipum teol, a competi-;:

parture — D- . tor's metal tool and a composite pro- - canungency ptans.
shaped and fashioned from compos-- :,,tctype and looped rope around each..u R WAL, B2s
=, ite material, rather’ than circular, and . :They fastened r.hem to the > bumper of " sa“One pfan. Stryker smd;r“was to
wmnney metal. He felt queasy, When he sa.xd

“one ‘of the. enginéer’s 'cars “and

“'dragged them around the parking lot -

of the motzl where they were staymg.

""'Tbe next mormng. they passed them

around at the rneeting. The. alumi-
aum was hopelessly dented. The me-

making pasts before. engineering

: gan m
up“tew = fun.: it ‘quickly “became: spiced” wtth ﬁmshedmc‘d.es:n. 5 a,;-,:;,;-;-;

b hno- -

Inemably, ‘the cmnch forced cqm-

promises. To speed.things up, mas-
‘agement expanded the budget, and
. some supphcrs were paxd evemme

:Stryker felt the gnnder’s ﬂange came
out poorly, “But it was teo late to fix
jit”" The team also opted to ignore

accessories to be sure the basic um:~

wasdome. - . .. ......o .
In November 1988. the most roister-
-ous meeting of -all tock place. Six
hours passed, with. fingers pomted
everywhere but at-anyome's own
" chest Finally,"everyone vowed to
meet the deadline, but ags McNeill

.- it ¢ o B &y -

poted: *“Nobody really helieved that. ,
But they had to say xt just to’ gct out -

of there."

To momfy the team, Mark Amlot
the Athens plant manager, threw-a
dinner party at the nwby Guthne
Inn.Spousm came, too. .o

.
. @ &

Brian McNeill passed out Ingerson-

Rand ‘gym bags with T-shirts and .

trinkets inside. - -misiEmonee -n
e e I..r!..'.. * ': K ‘.’.\& -:.a..a-p.r.
JAround this time,- McNeillTand

Stryker began to- pnvatcly (discuss

..(n'-s‘
.

‘show up-at ‘the distributors’ iconfer-
"ence and maks one of those shadow
pnppets on the wall and say, ‘I know
this looks like 3 duck. but it's mﬂy a
grinder.’ . R N

P,

Yet, as lamps bumed longer ‘during

-telling me, ‘You said you could make . tal tools were.so scamred they hurt.;.the final push, the first grinder mod-

‘a decision and thea you couldn'
ma'kc""“‘ Ty -. Wt

- P . .t ov= PO

But f;vo xtwouldbc. T

ISR LT e .-...»...'3"?" $ .

Throughout the process, weekly team- -

meenngswmheldmaspeaal war - ¢

- one's hand.r The- i eomposne was still
feehngmt. al W W

.-~ U. —--

" bust. The team later. subjected comm-
posxm to more mﬁned tesung. .

ARSI IS SR “

el, dubbed the Cyclone. came to life:

C sime t...‘-nﬂ. TR LRI TR

: At.the- conferzncc in ‘Scottsdale,

- Frnm ‘them ox, .5 "was composue or- ‘Ariz., about 25 :mzd:rs wcre handed

ouun g:utdeﬁxhr. ‘_. i

" o Jusie 1989 the tool was put on salc,

"room,” a concrete-block, windowless | ‘With months to g0, t.he scramble to --and u hasbeeasemng bnskly iy

chamber. the- wall.s Jof whxch'svn&l}'

g...-i - .z

\
——

..
\,—.-‘ cam Y ee

_engineer and manufacmre the grind- . |

't . ﬁ'f..
C et . .

w hamme t tAsemmbineg I ¢ wmwe ¢ 5-\«-.-——-.&.
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DEMING'S CHAIN REACTION

Improve Improve
quality productivity

e Decrease Increase
o costs market

| Provide jobs

and more
jobs

THE TRANSFORMATION OF AMERICAN INDUSTRY
1-22
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1.1.2.06

WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XA HRS/INSTRUCTION: LECTURE ©  1aAB
éuuasa TITLE: Intro. to Quality Assurance DATE. PREPARED: 6/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit # 3 Employee Involvement  paATE REVISED:

INS’FRUCTIONAL COMPETENCIES

Upoz successful completion, the student will be able to:

l. Differentiate between traditional work groups and teams.

2. Identify the four (4)'c0ndi£ions essential to suéééésful teamvork.
3. Recognize the influence of company culture on teamwork.

4. Discuss the different types of teams and their functions.

5. Demonstrate two problem solving technigues.

- 6. Define employee empowerment.

REFERENCES: 1. Article - "Volvo's Radical New Plant®, Business Week, Aug. 28,1989

ppo 92-930
2, Article - "The Payoff from Teamwork", Business Week, July 10, 1989 pp.56~-
3. Article~ "Who Needs a Boss?", Fortune.May 7, 1990 pp. 52-68. 62.

INSTRUCTOR EQUIPMENT/AV NEEDS: 4. Article - A Wave of Ideas, Drop-by Drop™,
Business Week, Innovation Issue 1989, pp. 22-30.

overhead projector

overhead - Groups versus Teams

overhead - 60 Excuses for a Closed Mind
STUDENT MATERIALS:

Student text pp.l165 - 176
Above articles.

LIST QF EVALUATION MEASURES: -
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. REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE AV/CHALKBOARD DIAGRAM

Work groups and how they are different from teams.

Define employee empowerment and why companies are utilizing the concept.

.

Conditions essential to successful implemehtation of teams in the work plaée.
Bow to define company culture and how it affects the reffectiveness of teams.
Different types of teams and when you would use them:

-cross functional teams

- quality improvement teams

~ task teams
- guality circles

Demonstrate=£fishbhone and’ﬁéreto charts and their use in problem solving.

Activity

Have students working in small groups construct fishbone and. pareto charts
to address a problem.(Ideas: How to improve the coffee., How to reduce the
amount of money spent on groceries weekly.) T .ot

OTHER INFORMATION (Grading practices, safety, other)
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60 EXCUSES FOR A CLOSED MIND

We tried that before:

Our place is diiferent.

Cost too much.

That's beyond our control.
That’s not my job.

We're all too busy to do that.
It’s too radical of a change.
We don’t have the time.

Not enough help.

. ‘That will make other equipment obsolete.
. Let's make a market research test of it first.
. Our plant is too small for it.

. Not practical for operating people.

. The people will never buy it.

. ‘The supervisors will scream.

. We've never done it before.

. It’s against company policy.

. Runs up our overbead.

. We don’t bave the authority.

. That’s too ivory tower.

. Let's get back to reality.

. That’s not our problem.

. Why change, it’s still okay.

I don't like the idea.

You're right, but...

You’re two years ahead of time.
We're not ready for that.

. We don’t have the money, equipment, room,

personnel...

. Itisn’t in the budget. -

Good thought, but impractical.

. Can’t teach an old dog new tricks.

Let's hold it in abeyance.

;.
34,
3.
36.
7.
38.
39.

41.
42
43.

45.
47.

. 49,
50.

5L
52.

33.
54.
53.
36.
7.
58.
59.
~ 60.

-,
.
-

Tt d “ e o N

' Let’s give it more thought.

Management would never do it.
Let’s put it in writing. - - -
We'll be-the laughing stock.
Not that again. -~ .-
We'd lose in the long un.
Wkere did you dig that one up?
We did alright without it. * -
That'’s what to expect for staff.
It’s never been tried.

Let's shelve it for now.

' Let's form a committee

Has anyone else ever done it?
Division won't like it.
I don’t see the connection.

. - It won't work in our plant.

What are you really saying?

Maybe that will work in your department,
but not mine. Al
The Employee Involvement Committee‘%f@
never do it. Q *;;,’
Don’t you think we should look into it
before we act?

What do they do at our competitor’s plant?
Let’s all sleep on it.

It can't be done.

It's too much trouble to change.

It won't pay for itself.

I know a fellow who tried it. -

It’s impossible.

We've always done it this way.

.
—— e

AND THE OLD TIME FAVORITE: WE'RE NO WORSE THAN OUR COMPETITORS!

Note: Brainstorming is a difficult process - Here are some typical impediments.

. Y . . s
- . T e

THE TRANSFORMATION OF AMERICAN INDUSTRY
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GROUPS VERSUS TEAMS

Groups

“Teans

-~ Members think they are grouped
together for administracive
purposes only. Individuals
work independently; sometimes
at cross purposes with others.

- Members tend to focus on them-
selves becausa they are not
sufficliently involved {n planning
the unit's objectives. They ap-
proach theicr job simply as a
hired hand.

- Members are told what to do racher
than being asked what the best
approach would be. Suggestions
are not encouraged.

- Members distrust the motives of
colleagues because they do not
understand the role of other
members. Expressions of opinion
or disagreement are considered
divisive or non-supportive.

-~ Members are so cautious about
what they say that real under-
standing is not possible. Game
playing may occur and communi-
cations traps be set to catch
the unwary.

- Members may receive good train-
ing but are limited in applying
it to the job by the supervisor
or other group members.,

- Members find themselves in con-
flict situations which they do
not know how to resolve. Their
supervisor may put off inter-
vention until serious damage is
done.

~ Members may or may not partici-
pate in decisions affecting the
team. Conformity often appears
more important than positive
results.

- Members recognize their inter-

dependence apd understand bdotch
personal and team geals are best
accomplished with mutual support.
Time is oot wasted struggling over
"turf” or attempting personal gain
at the expense of others. :

Members feel a sense of ownership
for their jobs and unit because they
are committed to goals they helped
establish.

Members coatribute to the organi-
zation's success by applying their
unique taleat and knowledge to team
objectives,

Members work in a climate of trust
and are encouraged to openly exprass
ideas, opinions, disagreements aand
feelings. Questions are welcomed.

Members practice open and honest
comnunicarion. They make an
effort to understand each other's
point of view.

Members are encouraged to develop
skills and apply what they learn
on the job. They receive the
support of the team.

Members recognize conflict is a
normal aspect of human interaction
but they view such situations as

an opportunity for new ideas and
creativity. They work to resolve
conflict quickly and constructively.

Members participate in decisions
affecting the team but understand
their leader must make a final
ruling whenever the team camnot
decide, or an emergency exists.
Positive results, not conformity
are the goal.

1-1
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WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XA HRS/INSTRUCTION: LECTURE ° 1L4AB
éomsg TITLE: Intro to Quality Assurance DATE. PREPARED: 6/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit # 4 The Materials Control System DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the student will be able to:

1. Assess the value material management can add teo a compadiea quality level.

2. Identify the goal of material management and classify it into functional
objectives.

3. Demonstrate the role of the purchase requistion, specification and
quality parameters the material contrecl system.

4.Discuss the two aspects of supplier certification.
- 5. Demonstrate supplier rating methods.
6. Evaluate when to use a source inspector.

¢
7. Determine the role of receiving and inspection‘in a companﬁge material
control- system.

REFERENCES: ]|, student text - pp.177-197.
2. Article -"A Pursuit of Excellence", Nation's Business, January 1990

pp. 27.
__HAA_A "How Velcro Got Hooked On Quality®", Harvard Business Revievw,
INSTRUCTOR EQUIPHENT/AV WEEDS: Sept.-Oct. 1989 pp. 34-40.

STUBENT MATERIALS:

Student text - pp, 177-197
Above articles.

LIST OF EVALUATION MEASURES:

EKC

wll Toxt Provided by ERIC




. . REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE AV/CHALKBOARD DIAGRAM
The goal and objectives of material control.

The

How

JIT

appropriate quanities

proper price )

proper Jquality : . -

role materials management plays in quality/productivity.-

purchase requistions, specifications help control material quality levels.

Some typical quality parameters used in material control.

Supplier certification
-rating methods

The

role of source inspection.

The role of the receiving and inspection departments in material control.

OTHER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT
INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XA BRS/INSTRUCTION: LECTURE ° LAB
éougsg TITLE: Intro. to Quality Assurance DATE. PREPARED: 6/90
INSTRUCTIONAL PLAN TITLZ AND/OR NUMBER: DATE REVISED:

DATE REVISED:

Unit # 5 Industrial Inspection

LNSTRUCTIONAL COMPETENCIES

Upon successful completiom, the student will be able to:
1. Recognize the purpose and scope of industrial inspection.

2. Diécuss how SPC fits into industrial inspection. .

3. Define types and degrees of nonconformances.

4. Construct a variables and attributes chart.

5. Assess when to 100% inspect and when-to use acceptance sampling.
6. Discuss. . the use of guality audits.

7. "Defin2 statistical process control.

8. Differentiate between descriptive and inferential statistics.

9. calculate three (3) different kinds of central location measures.

10. Calculate measures of dispersion.
&%Eﬂ%’ﬁcﬂss the concept of probability and resulting distributions.

12 Illustrate unassignable /assignable causes of variation.

References: Student Text, Transformation of American Industry.
INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector :
Qverhead -~ 100% conformance Philosophy
e -~ Process control
STUDENT MATERIALS: Student text - pp. 209-293°

L1ST OF EVALUATION MEASURES: o




. REFERENCE N0. OF
LNSTRUCTOR PRESENTATION QUTLINE AV/CHALRBOARD DLAGRAM

Purpose and scope of industrial inspection.
Types and degrees of nonconformances.
Methods of inspection. |

Inspection planning. .
Problems of sampling and 100% inspection.

Quality audits. . |

Functions of statistics.
-inferential
~descriptive
-central tendency
- dispersion -

Probability concepts

Concépt of variation . ] .
~assidnable e CoL.
- unassignable " -

Control charts and their application
-attribute
-variable
-control limits

Benefits and limitations of control charts.

Activity

Inspection exercise "How good an inspector are you?"

Give students one minute to read paragraph and find all the defects (£°s) .
Total =35 At 30 seconds remind class they only have 30 seconds left and
£o0 be sure and £ind all the defects. After completion remind students
that inspectors do get interrupted during their inspection and vhat effect

—this-might have-aon _inspection accuracy.
OTHER INFORMATION (Grading practices, safety, other)

™
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100% Conformance
Philosophy

What It is!

1. An Understanding That it Is Always Cheaper To
Do It Right The First Time.

2. A Commitment That Every Job Will Be Organized
And Planned With A Goal Of 100% Conformzance.

3. A Recognition That The Majerity Of Errors Ars
Caused By Managsment.

i 4. A Belief That Every Error Has A Cause Which Can
Be Identified And Eliminated.

Planned And Measurable Improvement Towards A
Goal Of 1009 Conformance.

3

What it Is Not!
A Worker Motivation Program.

1.
2. A Management Directive Aimed At Praduction
Workers.

ESSENTIALS -9




PROCESS CONTROL
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Project fimplementation: Data Gathering and Problem Solving

REASONS FOR SAMPLING

Exercise 5.4

How Good an Inspector are You?

100% inspection is not always 100% effective. As a demonstration of the effectiveness of 100%
visual inspection, you are to determine the number of fs in the following paragraph. Read
through once and count the f's.

The necessity of training farm hands for first class farms in the

fatherly handling of farm livestock is foremost in the minds of

farm owners. Since the forefathers of the farm owners trained @
the farm hands for first class farms in the fathcrlj handling of

farm livestock, the farm owners feel they should carry on with

the family tradition of training farm hands of first class farms in

the fatherly handling of farm livestock because they believe it is e

the basis of good fundé.mental farm management.

Total number of f's:

34




. vt

1.1.2.06

WISCONSIN INDIANHMEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XA ERS/INSTRUCTION: LECTURE © 1aB

éﬂURSE TITLE: Intro. to Quality Assurance DATE. PREPARED: 6/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED;

Unit # 6 Nondestructive testing

DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the student will be able to:

. 1.
2.
3.
4.

Describe the scope and purpose of nondestructive testing.
Identify anomolies in metals that can cause failure. -
Classify anomolies in metals into defects and discontinuities.

Demonstrate an understanding of the principles of ultrasonic testing.

5. Compare the methodology of the three (3) fundamental ways in which
ultrasonic principles are applied to the inspection of materials.

é. List the advantages and limitations ultrasonic inspection.

7. Describe the pfinciplesof industrial radiography.

8. Compare the use of wet and dry particles in magnetic particle inspection.
9. Explain the advantages and limitations of pentrant inspection.

10. Evaluate the factors needed to decide what type of nondestructive test to
REFERENCES:

Student text pp. 295-368.

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

Student text pp. 295-368

LIST OF EVALUATION MEASURES:

ERIC

IToxt Provided by ERI
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. REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE AV/CHALRBOARD DIAGRAM

The scope and purpose of nondestruétive testing.

Define defect and discontinuity and the factors that contribute to _them:
-~ primary processes
- secondary processes
- fatigue

Ultrasonic principles and methodology:
- three basic elements-of an ultrasonic test system.
piezoelectric effect
pulse echo
through ‘transmission
rasonance
contact method
immersion method.
test standards

Applications of ultrasonic testing.
Limitations of ultrasonic testing.

Industrial radiography principles: - -. T
- how x-rays are produced . -
- properties of x-rays
- standards
- related x-ray techniques

Magnetic Particle inspecting methods:
- establishing the magnetic field
- types df current
- permeability and reluctance

Liquid penetrant inspection:
- principles’ of penetrant inspection
- types of penetrant inspection
- procedure of penetrant inspection
~ advantages and limitations

Eddy current testing theory:
- standards

~—2application and limitations

mmmmuxmxx%xxamnmﬁmm

Other nondestructive testing methods:
- microwave testing
- holographic inspection

Choosing the most suitable nondestructive test method.
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WISCONSIN INDIANHEAD VTAE DISTRICT

INSTROCTIONAL PLAN

COURSE Numper: 0-023-1XA ERS/INSTRUCTION: LECTURE °  LaB
écmsg p1TLE: Intro., to Quality Assurance parr ppeEpARED: 6/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

DATE REVISED:

Unit # 7 Quality Costs and Implications

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the student will be able to:

1.
2.
3.
4.

5.

6.

7.

8.

Determine. how to meet customer requirements with minimum cost.
Asééss.cost/quality bﬁjectives th;pugh value engiﬁééring.
Define value engineering.

Apply a systematic problem solving process to a specific task.
Distinguish between convergent and divargent thinking.
Describe how value analysis can benefit the whole company.
Classify costs according to origination and definition.

Evaluate quality costs according to four (4) classifications..

-

REFERENCES: Student text pp. 399-417

Article, "Cost Cutting: Hovw to do it Right", Fortune, April 9, 1990.

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

Student Text pp. 399-417,

L1IST OF EVALUATION MEASURES:




. REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRANM
. e e

Establishing quality level by analyéing customer‘needs.
Cost/quality relationship .

.Value engineering's impact on cdst/quality felation;hip.
Value engineering's systematic problem solving procedure. -

How costs are classified in a company:
- direct & -indirect costs
- fixed & variable costs
- methods & standards

Classifying and reporting quality costs:
- prevention to
- evaluatioen
- pre-delivery. failures
- post-delivery failures

OTHER INFORMATION (Grading practices, safety, other)
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1.1.2.06 ~——
WISCONSIN INDIANHEAD VTAE DISTRICT
INSTRUCTIONAL PLAN
GOURSE NUMBER: _10-§23-1X) ERS/INSTRUCTION: LECTURE 6  LAB
COURSE TITLE:Intro. to Quality Assurance  DATE. PREPARED: 6/90

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISEDQ
Unit #8 Quality Costs and Implications DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the student will be able to:

1. Construct a safety policy statement.

2. Define safety terms.

3. Establish safety responsibility within organization.
4. Discuss consumerism and liability prevention.

5. .Differentiate betwveen express and implied warrenty.

6. Identify the five (5) major areas in which a manufacturer needs to take
action to ensure product safety.

7. Construct questions that would need answering in a liability claim.

REFERENCES:  gtudent Text -.pp. 419-426
Article, "Getting Ahead", Design Engineering, November 1981, p. 85
Article, "The New Big Issue In Product Liability: Warnings", May/June 1987

. Hazar -1
INSTRUCTOR EQUIPMENT/AV NEEDS

STUDENT MATERIALS:

Student text pp.419-426

LIST OF EVALUATION MEASURES:

EKC - - 132
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. REFERENCE NO. QF
INSTRUCTOR PRESENTATION OUTLINE AV/CHALKBOARD DIAGRAM

Safety policy sgtatement: purpose, objectivé and scope.

Safety terms definition:
- Harm '
-Risk
- Hazard
Risk of Injury
Unreasonable Hazardous Product
Product
Unit

Who is responsible for safety?
- Management
- Preduct -Safety Committee
- Chairman of Product Safety Committee

Consumerism and liability prevention.
Express and Implied warrenty.

. Strict liability.
Five action areas to ensure product safety: .. -
- Product development and design
Manufacturing
Information
Marketing research
Product liability insurance

Important . factors to be investigated when addressing liability claim.

Activity

Have student prepare a safety policy statement.

OTBER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VTAZ DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623~-1XA HRS/INSTRUCTION: LECTURE 6 LaB
COURSE TITLE: Intro.,to Quality Assurance DATE. PREPARED: 6/90
INSTRUCTIONAL PLAN TIILE AND/OR NUMBER: DATE REVISED;
Unit #2 Management Concepts in Quality
R : ATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the student will be able to:
l. Identify the elements in the Staircase of cOntinous Improvement.
2. Explaln the Total: Quality Management.
3. Evaluate the relationship between responsibility and authority.
4. Illustrate the art of delegation.

5. Assess elements of effective leadership characteristics.

6. Evaluate thé roles of: Quality Manager, Quality Personnel, First Line
~Supervisor and how they influence quality.

7. Compare methods of motivation. -
8. Recognize the benefits of employee training.

9. Apply learning concepts to creation of nev skills training plan.

REFERENCES: student text pp.427-451
Article, "Tomorrow's Companies" The Economist, March 4, 1989.
Article, "Prize Achievements"” Nation's Business, January 1990 p. 29.

Article, "This Woman has Changed Business Forever", Inc., June 1990 pp.34-47.
SN AU IO AR IR AR NET BT XX

Article, "the Seven Keys To Business Leadership", Fortune, Oct. 24, 1988 pp.58-

62.

Article, *"Management time: who's got the monkey" by William Oncken & Donald L.
—The SLTIT TLeadership Model & A Trainina System Model. Wase
STUDENT MATERIALS: article, "Management Time: Who's Got the Monkey~.

Case study: Neil - Production Manager.

Student Text

"Test Your Leadership Savvy" Kennedy's Career Strategist, Oct., 1987.

LIST OF EVALUATION MEASURES: B
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. REFERENCE XNO. OF
INSTRUCTOR PRESENTATION OQUTLINE AV/CHALKBOARD DIAGRAM
R e e e n ey i e e S w——

Elements in staircase of continuous improvement:
- an obstacle course
- a stste of turmoil
- a force in transition : .t
- a preventive management strategy
~ a team effort

Total Quality Management:
constancy of purpose
training

concurrent engineering
process improvement
culture improvement
employee empowerment

~ waste reduction

Relationship of authority and responsibility & the art of delegation:
- Monkey,monkey who's got the monkey. (article/film)

-Effecive’leadership principles:

. - trust your-subordinates ) . .
develop a vision .- oL B
keep your cool B
encourage risk
be an expert
invite dissent
. simplify

2 I R B B O

Leadership in quality organizations:
quality manager

quality personnel

first line supervision
manager-worker relationships

- industrial politics J

Forms of motivation:
- job enrichment
- motivation by force
extrinsic rewards
intrinsiec rewards
sustained motivation — . *

O R X A X X o K Y MR K X XY XA XS RORg XX

Why train:
-safety
-cost
-waste

Training principles
Activities

Student take "Test Your Leadership Savvy"
Case Study - Neil, Production Manager.

v 1:?5
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rrom: weonodv's Career Stracegist, October, 1987.

Test Your Leadership Savvy

Test your understanding of organizational leadership by
answering the following true/ false questions.

1) Leaders always put the organization's needs ahead of the
needs of one individual. .

2) Leaders have courage which is one reason they have followers.
3) Leadership is inborm. You either have it or you don't.

4) Positioning oneself as a leader is part of the process of
becoming 2 leader.

5) Leaders must have support from those they lead.

6) Leaders must be more interested in building power than
getting results.

7) Men make better leaders than women because people will follow
them more readily. -

8) A skilled leader allows his/her followers to believe they
chose their own course of action.

9) Leaders are most effective in fromt of group. It's important
to be a persuasive public speaker.

10) A leader with strong ethics would have difficulty in most
organizations. It's better to be pragmatic than principled.

11) Top management selects leaders the same way it selects
managers.

12) Most people want to be leaders but they just don't
have the talent.

13) People play leadership roles selectively. There is mno such
animal as an "all-around leader.”

Here are the answers:

1) True. Would-be leaders who don't put the organization's
needs first are identified as "out for themselves" or
manipulative. That means they have no followers.

2) True. Without courage it's impossible to have followers.
We know a secretary in the art department of a 130-person
advertising firm who took command when she learmed an art
director had AIDS. While top management dithered about how

to respond, she went to the art director and said, "This is al>
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cerrible thing. I wamt you to kmow that we will all (fain<
but significant emphasis on all) be here for you." The CEO
dropped by later (after his secretary had reported this
event) to say the same thing.

3) False. Leadership is learmed. IC is often a process of
erial-and-error, of learning what rallies pecple. t also
involves plumping the egos of the uaworthy.

4) True. Leacders make themselves kncwn by positioning
themselves as peopie with a vision of what the organization
can become.

§) True. Leaders must have follcwers. The power-hungry. on the

other hand, may try to build power by threatening rather than
attracting people.

6§) False. Leaders only have power when they get the result,
Failure is another word for powerless.

7) False. Organizational leadership is gender-blind and
separate from position power. People may follow a secxetary
more willingly than a CEO.

8) True. A leader can point the direction and stand back,
letting others assume roles in carrying out a particular task
or course of action. .

9) False. Most leadership is exerted behind the scenes.
Leadership is going one-on-one with individuals, hearing
their concerns, and persuading them to see a different view.

10) False. Every organizationmal leader is judged on his ethics
and values. Those who don't meet group standards {generally
very high) lose their followers regardless of economic or
power considerations.

11) False. Leaders emerge. Top management names managers
and hopes some or all will be leaders. Often it is
disappointed.

12) False. Most people are willing, gemerally contented
followers. The risks and visibility of leadership have
limited appeal.

13) True. Leaders tend to eﬁerge around an issue or crisis. N¢
one is able to muster people for a generic cause.

Comment: The least discussed career issue, in our experience, is
the misconceptions people harbor about who is and who ismn't a
1eader. I£ you'll comsider these points, you may have a better
view of the pecking order in your workplace. [

137



5 .
&%gwf\ ol o o Qg 24

NEIL - PRODUCTIOMN MANAGER
A MANAGER DESIRING TO IMNCREASE HIS EFFECTIVENESS

A TRUE STORY

At exactly 7:00 in the morning, Neil backed his car aut of
the driveway and started his ten mile drive to the plant.
When Neil began work at the plant about fifteen years ago, he
remembers clocking in at exactly 8:00. Now that he is a
production manager, he arrives at 7:30 A.M. in order to get a
little bit of planning time before work starts. As usual
Neil tuned in his favorite radio station. As the station
played music, Neil’s mind began te drift as he thought about
production problems and his schedule for the day.

His company is a successful onme that produces quality
component parts sold nationally. The company has 475
emplovyees. The majority of the 475 employees works in one of
ten production departments. 2% peaple report to him in his
production department that produces subassembliss for the
computer and electreonics industry.

Neil started with the company as a regular hourly 2mpl oyee,
but after two vears he was promotad to expeditor, since he
displaved an excellent understanding of the production
process from beginning o end. His "people skills" were also
regarded as a plus. Neil was extremely successful as an
expaditor. He was promoted to foreman in his department.
Neil was promoted to production supervisor several vyears
later. Five years later he was promoted to production
manager in his present department when the opening hecame
available through retirement. His department is ocne of the
smaller ones in terms of number of amployees reporting to

Rim, but his product line is.critical to the company.

Neil was in good spirits as he relaxed behind the wheel. He
thought about the various projects that he needed to complete
and got psvyched up as he told himself, "Today, ¢ am really
going to get things accomplished.” He mentally;ran through
the day’s work, attempting to establish priorities. He
deceided he would work on the schaduling project simce it was
most important. Mext he would consider the packaging
probiem. Neil then remembered that the vice-president had
asked him for his thoughts:on the new cost project., He then

realized that he had not thought about that for saveral
weeks,

As he drove along, he said to himself, “Gee, I haven’t had
much time lately to sit down and think or plan - things have
been so busy. Today .- 11 be different,.

boerd,
.n
0



He considered some of the obstacles in the production
aperation, and he began to break down the procedures and
steps. He was sure he could drastically reduce costs with
some of the new ideas he had contemplated from time to time.

The ideas were not new ones, but somehow they got shelved and
nothing ever came of them. )

As a car haonked at another ahcad of him, Neil immediately
thought about the inventery problem. He remenberad thinking
about it two months agoe. He visualized the notes on his desk
as he recalled his analysis of the problem, and he deceided
today he would put it into effect. He then thought of a few

mare projects and said, "I'll deal with them right after
lunch.”

As Neil pulled inte the parking lot and entered the plant, he
could se2e that something was wrong. He was greeted by Carol,
the production lead cperator. "Good.morning, Carol."

“That’s what you think Meil. My overload employee is toe
hungover to work, and the overload place doesn’t know if they
can g2t me a replacement before the day over." Carol replied.

"Is it serious?™" asked Neil.

"1 don’t know for sure. I just know that we must get that
Acme Electronics order ocut today or else we are in trouble,"”
replied Caral. "Being a person short doesn’ t help.”

Neil assured Carol he would take care of the problem. Rather

than call Personnel, he deceided to juggle his gepartment

staff around in order to help Carol. "Just sit tight, Carol.
I"11 have somecne for vau in 45 minutes.”

As Neil headed for his office, he was greeted by Lois. the
guality control supervisor. Laois showad saveral finished
praducts to Neil. " "We can’ ¢ passibly ghip these in this
conditiion, can we?" Lois then commented that half of the
finished products have rough edges and aren’t very
acceptable. Neil said he would get in touch with Carol to
see what the problem is. As he entered his ofdice, his
secratary reminded him that he was fifteen minutes late for

the industrial-engineeripg meeting. Also, he had a message
from Tima in customer service. .S%rﬂEw. : ea Q ':Z 0

As Neil rushed to his méeting, he remembered that he didn't
get a replacement for Carol. He asked his secratary to get
in touch with Dave, one of the production operaters, to

discuss the rough-edge problem. “Ask him to meet me in my
office in about an hour."
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When the industrial engineering meeting had ended. Meil

rushed back to his offica to meet with Dave. His secrotary ¢ Y]
gave him a message that his boss wanted to discuss the - &TE;::j-
production reports. Neil apologized to Dave and rescheduled .
their meeting for after lunch. Alsa, ha2 sald to Dave in

passing. "Tell Caral I'm working on getting her some help.
Thanks!™"

Neil met with his boss and discoverad that production was
running a bit behind schedule. He told his boss he would

have a meeting with his people right after lunch to determine
the problem. He assurad him it would be resolved

immediately. When Neil returned to his office., one of the

. ’
assembly workers was waiting for him o discuss the changes A¢¢2f¢wy»¢~
in the assembly operation. Neil approved the changes and

made the necessary Eeiepﬁone calls to inform those concerned.

Neil asked his secratary to call all the production people

and artrange to have them meet with him .dn the conference room
at 2:Q00 o7clock.

Neil walked through the production area trving to find Dave.
As he passed the incoming parts test station, he talked with
Evey, one of the production workers. He told her she was
doing a great jab. Neil knew that Evey wanted to hear that
since she needed frequent reassurance. Just then the lunch
whistle sounded and everyone scattared for lunch. Neil
returned to his office and deceided he would develop some
naotes for his 2:00 o’clock me=ting.

As Neil began to collect his thoughts, a sales representative
from the southern region callead and asked him for a bettsr
delivery date on a order; Neil said he would look intao it and
get back to him right away. Neil then glanced down on his
desk at a memo from the personnel department asking Neil to
set & time for the company chemical abuse awareness program
for the people in his department. He remembered that he had
nat returned the call to customer services this morning. He
called, but Tina had left the building and was going to be
tied up in a meeting all afternoon.

4

- [ 4

Shortly after lunch Neil met with the persennel - director in
order to discuss some major i{ssues that related'to Neil’s
production people. They discussad the new performance
evaluation program, the-change in vacation policy, and the
overtime problem exceeding his budgeted allocation in this
area. N2il would need his boss to ok this budget deviation
with the payroll department immediately. Neil told the
personnel director he would analyze the issues and generate a

report by tomorrow. Also he would discuss this matter with
his boss ASAF.
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Neil went to the conference room for the meeting with his G&?A“Wf”‘“L
production poople. He mentioned the new performance
évafuatrsﬁ"EFsgram, the vacation changes, and the overtime
issue. He was very participative in the meating, honestly
wanting to get sincore feedback from his peeple on the issues
discussad. MNeil said he would incorporate all their thoughts
in the report he would send to the personnel director :
tomorrow. Neil then discussed the production schedule. He
mentioned that they were "a hit behind." He asked them to
think about how =ach of them could be mars efficient in their
job. He suggestad they meet agsin tomorrow to analyze the

production schedule problem further. He set the meeting for
9:00 A.M. in the training room.

It was after 3:30 P.M. when Neil raturned to his office and
remembered that he needed to investigate the delivery dato

for the sales representative in the southern region. He 2l
. - Y 3 A '('

asked his secretary to gather some preliminary information so . J Y

he could study the matter in the morning. Aermifoass

He went to the coffee machine and purchasad a cup to take
back to his office. Two production managers from other

departments asked him to sit with them, but Neil indicated he
was to busy to take a break.

Back at his office, Neil began to colleect his thoughtsz for

the personnel report.  He considered the new employee

. avaluation program and all its ramifications. He al=eo
ok remembared what his people said in the meeting. He started
to write the report on his notepad. Before he knew it, it
was &:30 and he was tired. He put the ten-page handwritéen

- e -

meme on his secretary’s desk with a note asking her to type
it and send it to personnel.

Meil was ready to head home. On the way out’ of the plant he

stopped to talk with the cleaning crew chief about

housakeeping problems in the production area. After a short
discussion, Meil wasn’t sure if it waes his peogple’s /fk’:c/&u/s
responsibility or the cleaning crew. One more issue to

address in the morning.

As he walked toward his car, his mind begaﬁ tb{trace his
day’s activities. He started his car and put oh the radia.

As the music played, he asked himsel<$ i¢ it was a goed day.
He was angered at himself$ as he said, "No!*

As guilt feelings began to surface, he asked himself, "Am I
production manager? I have the responsibilit and I have the
authority. Yet I did not accomplish one project that I
planned to. Today was typical, just like aother days. I was
enthusiastic on my way te work. Will tomorrow be different?

Will I get closer to completion? There qust be a reason!
There must be an answer, "
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Neil figured the answer was night work. 0f course, "I’11
work on the cost project at home tonight. But where does
ralaxation fit in? Wow! I didn’t even have lunch teday."

Bv now Neil had reached his driveway. He slapped his
forehead and remembered that he hadn’t got a replacement

person for Carol who met him first thig this morning. "Bay!
Will she be bent out of shape tomorrow."

"1 guass I don’t know the answer, but everything seemed so

simple this morning. I°m going to have to give Chuck a call.
Wall tomorrow’s another day "

Wall - That’s The Story
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' WILLIAM ONCKEN, JR. AND
~ MANAGEMENT TIME: WHO'S COT THE MONKEY?  poenint. wAss' -

An analogy that underxacores the valus of sssigning, delegating, .entrclnqg. -

In any orgsnization, the nensger's bosses, peers, and subordinstes-~ in
return for their sctive support- impose some requiresents, just as he imposes
upon them scxe of his ocvn vhero #4i%y are drawing upon his’ support. These .
demands on him constitute so much of ths mwnager's time that successful
leadership hinges on his ability to control this " monkey -~gn~-the=back™ input
effectively.

. Mr. Oncken {s chairman of the board, The William Oncken Company of
Texas, Inc., & tanagesent consulting firmm. Mr, Wass is president of this
company.

Vhy &s it thac managers are typicslly running out of time vhile their
‘subordinates are typicslly running oyt of work? In this article, we shall
explore the mesning of management time as it velates to the interaction
betwveen the manager and his boss, his cwn peers, and his subordinates. ™ =~ -

®, EBes ooy mgun

Specifically, we shell desl with three different kinds of management time:

BOSS-IMPOSED TIME~ to accomplish :ﬁou activities which the boss raquires
and which the manager cannot disregard without direct and swift penalty.

sg's-;m..moszn TIME- to sccommodate those requescts to the manager for active
support from his peers. This assistance cust also be pruvided lesc
there be penalties, though not slways direct or swifet.

SELF-IMPOSED TIME~ to do those things which the manager originates or
agiees to do himself. A certain portion of this kind of time, however,
will be taken by his subordinates and is called "subordinate-impesed time."
The remaining portion will be his own and is called "discretionarv time."
Self-imposed time is not subject to pemalty since neither the boss nor

the system can discipline the manager for not doing vhat they did not .
know he had intended to do in the first place.

The management of time necessitates that the manager get control over the
timing and content of what he does. Since what the boss and the system
impose on him are backed up by penalty, he cannot tamper with those re-
quirements. Thus his self-imposed time becomes his major area of conceru.

The manager's atrategy is therefore to increase the "discretionary”
compenent of his sclf-imposed time by minimizing or deing away with the
“subordinate" component, He will then use the added increment to get
better control over his boss-imposed and system-imposed activities.
Most managers spend much more subordinate-imposed Cime than they even

faintly realize. lience we shall use a monkey-on-the-back analugy to
examine liow subordinate-imposed time comes into buing and what the
manager can do about.it, ...

WHERE 1S THE MONKEY?
' 4
Let us imagine that a manaper i3 walking down the hall and that he
_notices one of his subordinates, Mr, A, coming up the hallway. When
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( they arc abresst J¥ onc enother, ur. A greets the manager with, “Good

N porning. By the way, we‘ve got & probles. You see...” A Mr. A
continucs, the mansger recognizes in this problem the same two character-:
{stics common to all the problems his subordinates gratuitously bring

to his attention. Namecly, the manager knovs (a) h to got involved
bue (b enou ~the~g t- decision expected of him.
ventually, the managér says, “So glad yo ught this up. I's 4n a rush

vight know. Meanwhile, let me think nbonc ic and I'11 let you know.* Then -
. b2 and Mr, A pazt coupany.

fet -us analyze what hu just happened. Befeore the two of them met, on
vhose back was the “monkey"? The subordinsce'’s. After they parted, on
vhose back was it? The manager's. Subordinate-imposed time begins the
poment a monkey successfully executes 2 lesp from the back of a sub~
ordinate to the back of his superior and docs not end until the ncnkey .
is returned to its proper owner for care and feeding,

In accepting the monkey, the manager has Wﬂm%n
.g_wdiqu nate. That 1s, he hes alloved Mr. A to make
his subordinate by dnfnp two things a subordinate is generally expected
to do for his boss~ the masnager has accested a8 _responsibility from his
subordinate, and the manager has promised him 8 progress report. The
subordinate, to make sure the muager oes not miss this point,. Wwill -

Jater stick his head in the manager's office and cheerily query, "How'a
it coming?” (This is called "supervisiea.')

—————

— Or let us imagine again, in coueluding a working conference with another
subordinate, Mr. B, the manager's parting vords are, "Yine. Send pe &

memo on that.”
‘_-_.—-——-—_"

-

Let us analyze this one. Tha monkey is now on the subcrdinat.'s back
because the next move is his, but it is poised for a lesp. Watch that
monkey. Mr. B dutifully writes the requested meme and drops it in his

. outbasket, Shortly thereafter, the manager plucks it from his inbasket
and reads it. Whose move is it now? _The msnager's. If he does not
make that move seon, he will get & follow-up memo from the suberdinate
(this is another form of supervision). The lopger the manager delays, the
more frustrated the subordinate will become (he'll be “spinning his
wheels") and the more guilty the msnager {11 _deel (his backlog of
.ubordina:e-imposed:&ewi\nbe mom:tng)

Or suppose once again that at a meeting with a third subordinate, Mr. C.
the manager agrees to provide all the neceasary backing far a puhl.ic
relations proposal he has just asked Mr. C to develop. The manager’'s
parting words to him are, "“Just let me know how 1 can help."

Now let us analyzec this. Here the monkey is initially on the subordinate's
back. But for how long? Mr., C realized that he cannot let the-manager-
“know" until his proposal has the manager's approval. And from expevience,
he also realizes that his proposal will lékelv be sitting in the manager's
briefcase for wecks waiting for him to eventually get to it. Who's

~— really got the monkey"” Who will be checking up on whom? Wheelspinning
and bottlenccking are un thelr way agdin. e e

D s Y

A fourth subordinate, Mr, D, has just been tronsferred from another part 141
Q of the compiny in order to launch and eventually manage a newly created

businesa venture. The manager has tuld him that they ashould get topcther :2.




soon to hammer out ‘s set of objectives for his new job, and thae "y
will draw up an {nitis} draft for discuesion wich yuu,® -

Let us analyze this cne, too. The Subordinste has the pew od (by formal
© asgignment) and the full responsibility (by formal delegaciony, dut

the maniger has the nexe Bove. Until he makes 1t, he vill bave the .
monkey and the su ordinace vill be fmcbilized, -
Wny does it all bappen? Beceuse 1n esch fnacance the manager and the
subordidate assums at che cutset, wittingly or unvictingly, that che
Satter under censiderstion 1p o Joiae prodlem. The acnkey in esch cage
begins its caresr astride both their backs, Al ¢ has ¢o do nov {s move °
the wrong leg, snd-prasto- the subordinate defely disappears, The asnager
is thus left with another acquisition to hig nenagerie, 0Of course, :
Donkeys can ba trained noe to move the wreng leg. But it 44 easier to
prevent them from straddling backs in the first place.

WHO_IS WORKING FOR WHOM?
M

To make what follows more credible, let us Suppose that these Same
subordinates are go thoughtful and considerate of the nanager's time thae
they are at pains to allow no motre than three monkeys to leap from each .. .
of their backs to his iq any one day, In a five-day week, the oamager will
have picked up 60 screaming monkeys- far too Dany to do snything sbouz
individually. So he spends the cubordinate-ixnposed time juggling his
"priorities.”

Late Friday afternoon, the nanager 13 in his office with the door |
closed for privacy in order to congtemplate the situation, while his
subordinates are waiting outside to 8et a last chance before the peck-

end to remind him that he will-have to "fish or cye bait.” Imagine whar

they are saying to each other sbout the manager as they waic: "What a bottle-

neck. He just can't make up his mind. How anyone ever got that higp up
in our company without being able to make decisions we'1] Rever mow,"

Worst of all, the reason the manager camnot make any of these "next moveg"
is that his time 1 almost ent4 caten_up_in meeting his own bosa-~ ‘
imposed and g stem-imnosed requirements. To 8et contrel of these, he
needs iscretionary time that 1s 1 turn denied him when he fg pre-

occupied with all thege monkeys, The manager is caught {n a vicious circle,
But time i3 a-wasting (an understatement). The manager calls hig secretary
on the intercom and instructa her o tell his subordinates that he will be -
unavailable to see them until Monday morning, At 7:00 P.2., he drives home ,
intending with fiem resolve to return to ghe effice tomorrow to get
caught up over the weekend. He returpg bright and early the next dg

to ace, on the nearest green of the golf courge acrosa from his office
window, a_foursome, Guess vho?

That does it, He now knows who 1s really working for whom, Moreover, he
Now gees that {f he actually accomplighes during this weckend what he eame -
to accompl ish, his subordinates® morale will go Up 8o sharply thae they -
will ench raise the ){m{e on the number of mankeys' they will Jet Jumn

from thefr backs te hin, 1In short, he now sces, with the clarity of 5
revelation on a Mountaintop, that the more he geea Cauphe up, the more -

. he will fral} behing, — e
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|
He leaves the office “;}th the speed of & man running evay froa e
His plan? To get caught up on scmething else he hasn't had time for in

yesrs: a veekend vith his family. (This is one of the many varieties
of discreticnary time.)

Sundsy night he enjoys ten hours of sweet, untroubled slumber, because
he has clear-cut plans for Monday. He is going to get rid of his sub-
ordinate- imposed time. In exchange, he vill get an equal smount of
discretionary time, part of vhich he vill spend vith his subcrdinstes

to see that they learn the difficult but rewvarding nansgerial are called -
“The Care and Feeding of Monkeys.®

Tie manager vill also have plenty of discretionary time left over Lor
getting control of the timing and content not only of his bess-imposed
time but of his system-imposed time as well. All of this Day take
menths, but coempared with the way things have been, the revards vill be
enormous. His ultimate objective is to manage his panagement time.

GETTING RID OF THE MONKEYS

The panager returns to the office Menday morning Just late enocugh to
permit his four subordinates to collect in his outer office vaiting
to see him adout their monkeys. He calls them in, one by one. The
'~ purpose of each interview is to take a monkey, place it on the desk
between them, and figure out together how the next move might conceiv-
ably be the subordinate's. For certain monkeys, this will take some
doing. The subordinate's next move may be so elusive that the manager
may decide~ just for now- merely to let the monkey sleep on the sub-
ordinate's back overnight and have him return with it at an appointed
time the next morning to continue the joint quest for a more substan-
" tive move by the subordinate. (Monkeys sleep just as soundly over—
night on subordinates’ backs ss on superiors’.)

As each subordinate leaves the office, the manages is revarded by the
sight of a monkey leaving his office on-the subordinate's-back. Fop
the next 2i-hours, the subordinate will-not be ‘'waiting ™ for the manager;
instead, .the manager will be vaiting for the subordinate.

\}

Later, as if to remind himself that there is no law against his engaging
in a constructive exercise in the interim, the panager strolls dy the
subordinate's office, aticks his head in the door, and cheerily asks,
"How's it coming?" (The time consumed in doing this is discretionary
for the manager and boss-imposed for the subordinate. )

When the subordinate (vith the monkey on his back) and the nmanager meet

at the appeinted hour the next day, the manager explains the ground
rules in words to this effect:

~ At no time vhile I am helping you with this or any other problem will
our problem become my problem. The instant your problem bec:iNes mine,
you will no longer huve a problem. I eannot help a man vho hasn't gt
a problem. . .
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"When this maeting is over, the problea vill leave this office cxactly the

vay it came in- on your dack. You may ask my help at any appointed time,
and ve vill make & joint determins uonotm'ethanmmviubcm
which of us will make it.

"In those rare instances vhere the next move turns cut to be athe; you- -
and I will determine it together.. I will not zake any move alope.”

The mansger follovs this same line of theught vith each subordinate until
at about 11:00 a.mn. he realizes that he has no need to shut his door. BRis
monkeys are gone. They will return- but by appointment only. His sppoint-
sent calendar vill sssure this.

TRANSFERRING THE INITIATIVE

¥hat wve have been driving at in this monkey-on-the-back analogy is to
transfer initiative from manager to subordinate and keep it there. We
have tried to highlight a truism as obvious as it is subtle. Ramely, before
a Danager can develop initiative {in his subordipates, he must see to {

‘tBat they have the initiative. Ouce Bé takes 1t back, they vill mo longer

Bave 1t and he can kiss his discretionary time good-bye. It will all revert
to subordinate-imposed time. -

Nor can’'doth manage. and subordinate effectively have the same initiative
st the samé time. The opener, "Boas, we've got a provlem,” implies this
quality and represents, as notad earlier, s monkey astride two backs,
vhich i3 a very bad vay to start a monkey on its career. Let us, there--.-

fore, take & few moments to examine what we prefer to call "The Anatomy
of Mansgerial Initiative."

There are five degrees of initiative that the manager can exercise in
relation to the boss and to the system: (1) WAIT unt{l told (lowest - --.-
tnitiative); (2) ASK vhat to do; (3) RECOMMEND, then take resulting action;

(4) ACT, but advise at once; and (5) ACT on own, then routinely report
(nighest initiative).

Clearly, the manager should be professional enough not to indulge hime
gelf in initiatives 1l and.2 {n-relation either to the boss or te the
system. A manager vho uses initiative 1 has no control over either the
timing or content of his boss-imposed or system-imposed time. He

thereby forfeits any right to complain about vhat he is told to do or

vhen he {a told to do it. The manager who uses initiative 2 has control
over the timing dut not over the content. Initiatives 3,4, and 5 leave
the manager in contrel ef both, with the greatest control deing at level 5.

The manager's Job, in relation to his subordinates' initiatives, is
twofold; first, to outlaw the use of initiatives 1 and 2, thus giving his
subordinates no choice dbut to learn and master “Completed Staff Work"; then,
to see that for each problem leaving his office there is an agreed-

upon leve) of initiative assigned to it, in addition to o the agreed- upon

time and place of the next manager=subordinate confercnce. The latter
should be duly noted on the manager's appointment calcndar.

CARE. AND FEEDING OF MONKEYS .1.4‘7

In order Lo further clarify our analogy Lutween the monkey-on-the-huck 5‘
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and the vell-knowt processes of assigning end controlling, ve shall refer
briefly to the mansger's appointaent schedule, vhich calls for five hard
and fast rules governing the “Care’and Feeding of Monkeys® (viclations of
these rules vill cest discreticnary time. Ny

"%&Jﬁ should be fed or shot. Otherwise, they vill starve to death and
the mansger vill vaste valusble time on postmortens or asttespted resur-
rections.

“7he monkey population should be kept belovw the maximm pumber the
pansger has time to feed. His subordinates will find time to vork as
many monkeys &8 he finds time to feed, but no more. It shouldn'’t: take
sore than S to 15 ninutes to feed & properly prepared monkey.

RULE_3.
Monkeys should be fed by appointment oaly. The mapager should not have
to de hunting down starving monkeys and feeding them on & catch-as-

catch-can dasis.

%ﬁfa should de fed face to face or by telephone, but never by mail.
(I by mail, the next move will be the manager's-renember?) Documentation
pay edd to the feeding process, but it cannot take the place of feeding.

RULE 3 '
ery monkey should have an assigned “"pext feeding time” snd "degree of
initiative." These may be revised at any time by mutual consent, but never

alloved to become vague or indelinite. Othervise, the mopkey vill either
starve to death or wind up on the manager's back.

CONCLUDING NOTE e e

"Gat control over the timing and content of what you do" is appropriate
advice for managing mensagement time. The first order of business is for the
mansger to enlarge his discretionary time by eliminating subordinate-
imposed time. The second is for him to use a portion of his new-found
diseretionary time to see to it that each of his subordinates possesses

the initiative without which he cannot exercise initiative, and then to see
to 4t that this initiative is in fact taken. The third {s for him to

use another portion of his increased discretionary time to get and keep

control of the timing and content of both boss-imposed and system-imposed
time,

The result of all this is that the manager will increase his leverage, '
which will in turn enadle him to multiply, without theoretical limit,
the value of each hour that he spends in managing management time.

"The wooda are full of them."
Quoted by Alexander Wilgon, "AMERICAN ORNITHOLOG, (1808); preface

. -
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Figure 19-1 Problem-solving and decision-making

styles - . - .
_ LEADER BEHAVIOR
& JLeader shares problem T Ledder makes |
i makes ' . explaing decision and

Leader turns responsibility |Leader makes decision
| {or decision over to and provides specific
{ollowet(s) instructions

(LOW)<=———TASK S EHAVIOR— > (HIGH)

PROBLEM-SOLVING -
OR DECISION-MAKING REA DINESS

HIGH MODERATE LOW

RA| R3|R2 | R1 |.
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FIGURE 54 A Training Systcm Model
ASSESSMENT TRAINING/DEVELOPMENT EVALUATION
1. Assess Need i. Select/Develop/Training 1. Pretest
‘ 2. Derive Objectives 2. Conduct/Monitor/Training 2. Evaluatc
! Training
3. Develop Criteria 3. Evaluate
Job Performance
P
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WISCONSIN INDIANHEAD UTAE DISTRICT

Course Nescription/Outline 06/,30/89
COURSE TITLE Production Processes
COURSE NUMRER 10-423-1XE CLASSROUOM PRESENTATIONS (Aa) 36.00
SEMESTER HOURS 72 LAR/CLINICAL/SHORF EXPERIENCE (R) 36.00
CREDITS 3.00 INDIVIDUAL/INDEFENDENT INSTRUCTION <(C)
CEU*S ' SIMULATED/ACTUAL OCCURATIONAL EXI* (D)
CEC*S ON-THE=-JOB EXFERIENCE (E)

COURSE..DESCRIETIONL

This course covers specific processes used in manufacturing. These
processes including casting, cold and hot rolling, foerming, forging,
machining, plastic molding, and joining of materials. Newer processes
and maetheds are presented where they apply. The design, tooling and
production aspect of manufacturing are also discussed. Insight is
gained into the way that a manufacturing industry functions, including
job titles and 9eneral reseonsibilities, and how production
manufacturing in accomplished. (PREREQUISITES: 623-1XD Materials.)

CQURSE _COMRETENCIESS.
Upon successful completion of this course, the student in accordance
with the grading standards will be able to!

i. Describe the process of sand casting, permanent molding
and die casting.

2. Explain how moiten steel is formed into industrial shapes.

I. List a number of metal cold=forming aoperations and explain
their principles and advantages.,

4, [lescribe the principles invelvaed in the bending of powders
in the pouder metallurgy sintering processe.

5. Describe some principles and standards of measurement and
explain the uses of most of the meassuring instruments used
in machining.

é. Understand the principles of metal removal in machining.

7. Show why cutting fluids are used.

8. Yecide when to use tecl room or pvoduction machinery for
making a machined pPart.

9., State the principles and uses of abrasive machining.

10. List common non~traditional mach,ining process and describe
how these processes work.

MREFARED EY? o SUEBMITTED BY?:
COORD,» AFFROVALS DATES REVISED?S
DISTRICY AFFROVAL? DaTe:
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COURSE TITLE: P?odue&ion Procegses 2
CCURSE NUMBER: 10-623-4XE VY A VY RN
TYFE OF HOURS
g COURSE _QUTILINE_RY. LUNITSZ 8. 2
I. PFrocessing of Metalst Casting 2.40 2.40
A, Sand casting
. Steel casting
Cs Die casting
II. Processing of Metals?: Hot llerking 2040 2.40
As, Hot relling
E. Forging processes :
III. Processing of Metals! Cold Working 2+.40 2.40
As. Cold retling in the steel mill
R. Blanking and pressing
C. I[hrawing, forming and extruding
D, ColdrTorming threads and gears
E. Spinning
Ve Powder Metallurgy 2+40 2.40
A. Metal powders explained
B, Compaction of powders
C. Sintering ef powder metal parts
Ve Principles of Machining Processes 2+40 2.40
4. Measuring systems and tools
R, Principles of machining and metal
removal
VI. Machine Tool Operations 2.40 2.40
A, Rasic machine tools
Bs. Turning machines
C. BRoring, drilling and milling machines
L. Abrasive machining
UII. Nontraditienal Machining Processes 2.40 2.40
f1e Electrical discharge maechining
B. Laser machinine
Ce. Hydroiet machining
D. QOther nontraditional machining process
VIXI. Jdoining Frocesses 2.40 2. 40
A. Mechanical fasteners
Re Adhesive bonding
Ce Welding processes
ne FPlastic welding
IX. Plastics and Composites 2440 2. 40
A, Plastics and composite processing
methods

Re Manufaecturing and pProcessing composite
materials

Cs Tool and die making for plastic and
composite processing
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COURSE TITLE: Production Proecasses 3
COURSE NUMBER: 10-623-ILXE 06/ 30/ BY
X. Corvrosion and Frotection for Materials 2.40 2640

A, Ceorrosion in metals
R, PFrotection methods

XI, Processing Other Industrial Materials 20,40 2:40
A, Glass
B, Ceramics
C. Uood and paper
D. Fabrics
E. Rubber
F. Natural materials
G Construction Materials

XII, Design, Toeling and FProduction Lines 2.40 240
A. The design proaocess
B, Developing production tooling
C. The modern production Line and mass
production

XIII. &Hutomation in Manufacturing 2.40 2.40
A, Factors in automation
R. Automation systems
C, Computer-aided manufacturing
Ds Incdustrial robots

XIV. Quality Assurance and Control 2+.40 2.40
. Source and receiving inspection
BHe In process quality control
C. Quality assurance after manufacturing

XV, The Manufacturing Indusitry 2+40 2.40
A. EBusiness structure
B. Preparing for production
C. PFyoduction

Totals 34,00 382,00
BECOMMENIERN/SUGGESIER_JEXTIS & MATERIALSE

MODERN MATERIALS AND MANUFACTURING FROCESSES, Wiley.

Gt MANUFACTURING MATERIALS a&ND FROCESSES VIDEOTAFE PRUGRAMS, Genium
FPublishing Corp.,

IE . Heek dutly




WISCONSIN INDIANHEAD VTAE DISTRICT
Course Description/Outline

COURSE TITLE Production Processes

COURSE NUMBER 10-623-1X3 CLASSROOM PRESENTATIONS () 36.00
SEMESTER HQURS 72 LAB/CLINICAL/SHOP EXPBERIENCE (8) 36.00
CREDITS 3.00 INDIVIDUAL/INDEPENDENT INSTRUCTION (C)
CEU'S SIMULATED/ACTUAL OCCUPATIONAL EXP (D)
CEC'S ON-THE~JOB EXPERIENCE (B)

COURSE DESCRIPTION:

This course covers specific processes used in manufacturing. These processes
include casting, cold and hot relling, forming, forging, machining, plastic
molding, and joining of materials. Newer processes and methods are presented
where they apply. The design, tooling, and production aspects of
manufacturing are also discussed. Insight is gained into the way that a
manufacturing industry functions, including job titles and general
responsibilities and how production manufacturing is accomplished.
(PREREQUISITES: 623-1{D Materials.)

COURSE COMPETENCIES:
Upon successful completion of this course, the student in accordance with the
grading standards will be able to:

1. Describe the process of sand casting, permanent melding and die
casting.

2. Explain how molten steel is formed into industrial shapes.

3. List a number of metal cold-forming operations and explain their
principles and advantages.

4. Deacribe the principles and standards of measurement and explain the
uses of most of the measuring inastruments used in machining.

5. Describe some principles and standards of measurement and explain
the uses of most of the measuring instruments used in machining.

6. Understand the principles of metal removal in machining.

7. Show why cutting fluids are used.

8. Decide when to use tool room or production machinery for making a
machined part.

9. State the principles and uses of abrasive machining.

10. List common non-traditional machining processes and describe how
thege processes work.

PREPARED BY: SUBMITTED BY:
COORD. APPROVAL: DATE: ' REVISED:
DISTRICT APPROVAL: DATE:



COURSE
COURSE

COURSE

TITLE?® Production Processes
NUMBER: 10-623-1XE

OUTLINE BY UNITS:

II.

III.

iv.

VIQ

viI.

Processing of Metals: <Casting
A. Sand casting

B. Stesl casting

C. Die casting

D. Other

Processing of Metals: Rolling, Forging
and Powder Metallurgy

A. Hot rolling .
B. Forging processes

C. Cold rolling in the steel mill
D. Blanking and pressing

E. Drawing, forming and extruding
F. ¢Cold forming threads and gears
G. Spinning

H. Metal powders explained

I. Compaction of powders

J. Sintering of powder metal parts
K. Other heat treating processes

Principles of Measurement

A. Measuring systems and tools

B. Principles of machining and metal
removal

Machine Tool Operations

A. Basic machine tools

B. Turning machines

C. Boring, drilling and milling machines
D. Abrasive machining

Nontraditional Machining Processes

A. Electrical discharge machining

B. Laser machining

C. Hydrojet machining

D. Other nontraditional machining processes

Waelding Processas

A. Metal inert gas

B. Tungsten inert gas

C. Shield metal arc

D. Other quality inspection tachniques

Plastics and Composites

A. Plastics and composite processing methods

B. Manufacturing and processing composite
materials

TYPE OF HOURS

5.0

5.0

8.0

2.0

2.0

2.0

5.0

4.0

14.5

1.0

1.0



COURSE TITLE: Production Processes 3

COURSE NUMBER: 10-623-1XE
TYPE OF HOURS

A B
COURSE OQUTLINE BY UNITS:
VIII. Corrosion and Protection for Materials 2.0 1.0
A. Corrosion in metals
B. Protection methods
C. Decorating paint plating
IX. Automation in Manufacturing 3.0 2.0
A. Automation aystems
B. Computer-aided manufacturing
C. Industrial robots
X. Quality Assurance and Control 5.0 1.0
A. Source and receiving inspection
B. Product specifications precess sheets
C. In process guality control
D. Quality assurance after manufacturing
E. Business structure
F. Preparing for production
G. Productien
H. Economics of manufacturing vs.
service industries
I. Technology information sources
Totals 36.00 36.00

RECOMMENDED/SUGGESTED TEXTS & MATERIALS:

MODERN MATERIALS AND MANUFACTURING PROCESSES, Wiley
GE MANUFACTURING MATERIALS AND PROCESSES VIDEOTAFE PROGRAMS, Genium
Publishing Corp.




WISCONSIN INDIANHEAD VTAE DISTRICT
Course Description/Outline

COURSE TITLE Producticn Procesges

COURSE NUMBER 10-623-XXX  CLASSROOM PRESENTATIONS (A)  36.00
SEMESTER HOURS 72  LAB/CLINICAL/SHOP EXPERIENCE (B) 36.00
CREDITS 3.00  INDIVIDUAL/INDEPENDENT INSTRUCTION (C)
CEU'S SIMULATED/ACTUAL OCCUPATIONAL EXP (D)
CEC'S ON~THE-JOB EXPERIENCE (B)

COURSE DESCRIPTION:

This course is developed to give the student exposure to manufacturing
processes and techniques used in industry. Included in the studies will be
discussions of the importance of manufacturing, technology information
sources, product aspecifications, process shests, and how each contributes to

quality.

COURSE COMPETENCIES:
Upon successful completion of this course, the student in accordance with the

grading standards will be able to:

l. Recognize the importance of manufacturing.

2. Describe product specifications.

3. Employ technology information sources.

4. Recognize the importance of planning.

5. Describe the process of sand casting, permanent mold, and die
casting.

6. List a number of cold forming operations and explain their
principles.

7. Describe some principles and standards of measurement and explain
the uses of most measuring instruments used in machining.

8. Explain why cutting fluids are used.

9. Decide when to use tool room or production machinery for making
machined parts.

10. List common non-traditional machining processes and describe how
these processes work.

11. Develop an understanding of the processes related to plastics, food
industry, woodworking, fabricating and the other related industries
as required.

- ———-— - - o ——

PREPARED BY: SUBMITTED BY:
COORD. APPROVAL: DATE: REVISED:
DISTRICT APPROVAL: DATE:



COURSE TITLE: Production Processes
COURSE NUMBER: 10-623-1X8

I.

II.

III.

Iv.

vI.

VII.

COURSE OUTLINE BY UNITS:

Procesaing of Metals: Casting
A. Sand casting

B. Steel casting

C. Die casting

D. Other

Processing of Metals: Rolling, Forging
and Powder Metallurgy

A. Hot rolling

B. Forging processes

C. Cold rolling in the steel mill
D. Blanking and pressing

E. Drawing, forming and extruding
F. Cold forming threads and gears
G. Spinning

H. Metal powders explained

I. Cempaction of powders

J. Sintering of powder metal parts
K. Other heat treating processes

Principles of Measurement

A. Measuring systems and tools

B. Principles of machining and metal
removal

Machine Tool Operations

A. Basic machine tools

B. Turning machines

C. Boring, drilling and milling machines
D. Abrasive machining

Nontraditional Machining Processes

A. Electrical discharge machining

B. Laser machining

C. Hydrojet machining

D. Other nontraditional machining processeg

Welding Processes

A. Metal inert gas

B. Tungsten inert gas

C. Shield metal arxc

D. oOther quality inspection techniques

Plagtics and Composites

A. Plastics and composite processing methods

B. Manufacturing and processing composite
materials

160

TYPE OF BOURS

A B
2.0 4.0
5.0 5.0
5.0 4.0
8.0 14.5
2.0 1.0
2.0 1.0
2.0 2.5



COURSE TITLE: Production Processes 3

COURSE NUMBER: 10-623-1XE
TYPE OF HOURS

A B
COURSE OUTLINE BY UNITS:
VIII. Corrosion and Protection for Materials 2.0 1.0
A. Corrosion in matals
B. Protection methods
C. Decorating paint plating
IX. Automation in Manufacturing 3.0 2.0
A. Automation systems
B. Computer-aided manufacturing
C. Industrial robots
X. OQuality Assurance and Control 5.0 1.0
A. Source and receliving inspection
B. Product specifications process sheets
C. In procesa quality control
D. Quality assurance after manufacturing
E. Business structure
F. Preparing for production
G. Production
H. Economics of manufacturing vs.
service industries
I. Technolegy information sources
Totals 36.00 36.00

RECOMMENDED/SUGGESTED TEXTS & MATERIALS:

MODERN MATERIALS AND MANUFACTURING PROCESSES, Wiley
GE MANUFACTURING MATERIALS AND PROCESSES VIDEOTAPE PROGRAMS, Genium
Publishing Corp.

161




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURE _2 LAB _ 4
COURSE TITLE: Production Processes DATE PREPARED: 6-30
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit I Processing of Metals: Casting DATE REVISED:
P =~ ————

INSTRUCTIONAL COMPETENCIES:
Upon guccessful completion, the student will be able to:

1. Compare and contrast: Die casting permanent mold, shell mold, and sand casting
processes.

2. Identify basic casting terms.

3. Identify advantages and disadvantages of casting processes.

4. ldentify basic casting defects.

S. Identify basic safety precautions relative to casting.

REFERENCES :

American Foundry Mining Society - Resource Books

3

INSTRUCTOR EQUIPMENT/AV NEEDS:

Film Projector
“Die Casting: How Else Would You Make It?"
Penn State University
Examples of shell mold system and others as cobtainable

e e e —— e S St

J
N
‘h

STUDENT MATERIALS:

Read pp. 393-441, Processes and Materials of Manufacture,
Roy A. Lindberg
Workbook 10-1 to 10-25

Il

LIST OF EVALUATION MEASURES:

Make a casting
In 500 words, discuss:
1. The kinds of flaws in your casting
2., Other types of casting flaws and their causes
3. Problems you experienced in the making of your casting

ERIC 162
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WITC INSTRUCTIONAL PLAN

-

REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE: , AV-CHALKBOARD DIAGRAM

CASTING PRCCESSES

I. sand Casting
A. Green sand
B. 0il tempered sand

C. Pattern Parts Trangparency, Figure 10-2
1. Spree Roy A. Lindberxg
2. Draft
3. Cores
4. Runners
5. Gates

D. Advantages/Disadvantages

Note: One of the faster ways to get from
concept to production

II. Shell Mold

III. Investment Casting Figure 10-12
A. Wax
3. Very accurate

IVv. Full Mold

V. Permanent Mold

A. Die casting Figure 10-18
B. Hot and cold chamber Figure 10-19
VI. Continuous casting Figure 10-24

ev—
P ererm— ———

OTHER INFORMATION (Grading practices, safety, other)

163
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURE S LAB _ 5
COURSE TITLE: Production Processes DATE PREPARED: 6-90
. ——— — —_——
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit II Processing of Mstals: Rolling, Forging, and DATE REVISED:

=

Powder Metallurgy

—————— ——————— T e e e e e e e ————
—— — = - e— = ——————

INSTRUCTIONAL COMPETENCIES:
Upon successful completion, the student will be able to:

1. Identify examples of raw materials processes by:
a. hot rolling
b. cold rolling
c. forging
d. drawing
e. extrusion
£f. spinning
g. powdered metallurgy

2. Describe basic steps in processing the preceding techniques.

3. Identify advantages and disadvantages of the processes in objective one above.

4. Describe the basic process of heat treating.

5. Define annealing, drawing, caue hardening, stress relieving, tempering, quenching,
critical temperature.

6. Make hardness tests with a Rockwell hardness tester.

|

REFERENCES:

American Machinery Handbook

INSTRUCTOR EQUIPMENT/AV NEEDS:
Projector
Forging the Pivotal Industry
Powder Metallurgy
Extrusion - New Uses
Elements of Surface Hardening
Elements of Tempering
Elements of Hardening
Let's Talk Forging
Extrusion

STUDENT MATERIALS:

Read Units 14, 13, 12, Roy A. Lindberg

LIST OF EVALUALTION MEASURES:

Units 14, 13, 12, Roy A. Lindberg

164




WITC INSTRUCTIONAL PLAN BAGE 2

REFERSuCE NO. OF
INSTRUCTOR PRESENTATION OQUTLINE: AV OARD DIAGRAM
I. Forging
A. Processaes

1. Hammer Drawing

2. Press High Bnergy Rate Form

3. Open Die

4. Upset

5. BExtrusion

6. Roll

7. Brecision
B. Advantages of
C. Disadvantages of

II. Hot Rolling
A. Muterial charactaristica

III. <Cold Rolling
A. Material characteristies

IV. Stamping
A. Cold forming
B. Cold heading
C. Dies
D. Blanking and pressing

V. Sheet Metal Forming

A. Tools
l. Break
2. Shear
3. Drawing

4. Spinning

5. Roll Forming

6. fw1d Allowance
8. Develc ments

1. Parallel line

2. Radial line

3. Triangulation

VI. Powdered Metallurgy
A. Metal powder production
B. Processes of
C. Properties of
D. Advantages
E. Disadvantages
F. Typical products

VII. Heat Treating
A. Terms
B. Hardness testing
C. Processes
D. Materials

OTHER INFORMATION (Grading practices, safety, other)

(o 165




WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

p——

‘F

COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURE __S5_ LAB __ 4
COURSE TITLE: Production Processes DATE PREPARED: 6-90
— —
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit III Principles of Measurement DATE REVISED:

—

——
e —

3 |

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Measure to plus or minus 1/64" with a 4 R graduated ruler

2. Measure to * .00l using a standard micrometer

3. Measure to * .001 using a standard Vernier caliper

4. Identify and correctly apply other standard measurement tools to measurement problems.

5. Explain the differences between the standard inch system, the metric system, and the
decimal inch system of measurement.

6. Understand basic measuring terms: accuracy, precision, reliability and discrimination

7. Coordinate measuring machine

REFERENCES :

F.0.M.
Modern Metal Working by Walker Bergwall

INSTRUCTOR EQUIPMENT/AV_NEEDS:

The 1" Outside Micrometer
The Vernier Caliper

wr———

STUDENT MATERIALS:
Handouts
Rule reading
Mike reading
Vernier Caliper

———e———

LIST OF EVALUATION MEASURES:

|
|

From the trade journals, find one article discussing the application of some new
measuring techniques to an industrial problem.
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE NO. OF
INSTRUCTOR PRESENTATION CUTLINE: AV=
I. Review Rule Reading Handout
II. Mike Reading - Video Handout
III. Vernier Caliper - Video Handout

IV. Gage Blocks -~ Video
V. Height Gage
VvI. Coordinate Measuring Machine

VII. Other

R e —e—e— — ——— ]
—— e e B

OTHER INFORMATION (Grading practices, safety, other)

Measure your machined part on CMM and obtain printout.

Q. 167




WISCONSIN INDIANMEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURE __ 8 LAB 14.5
COURSE TITLE: Production Processes DATE FREPARED:
e e e ——
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit IV Machine Tool Operations DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Identify and correctly use basic hand tools.

2. Make basic set ups with a toel room lathe.

3. Turn straight diameters to * .00l and lengths to % 1/64.

4. Make basic set ups in a vertical milling machine, milling a flat surface to % .003.
5. Select the proper drill and tap and make the basic set up to drill and tap a hole.

6. Identify basic factors involved in metal cutting theory and how each contributes to
quality.

REFERENCES :

Machinery Handbook

INSTRUCTOR EQUIPMENT/AV NEEDS:

— — ep—

STUDENT MATERIALS:

|
|

Procesgses and Materials of Manufacture, Unitas S, 6, 7, 8, 9

T ——— T ————————————————————————

LIST OF EVALUATION MEASURES:

168
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKBOARD DIAGRAM

I. Lathe Safety

IXI. Lathe
A. Feeads and speed - surface finish
B. Cutting threads
C. Types of chucks
D. Lathe operations - drilling,
boring, turning, knurling
E. Types of

III. Drill Press Safety

IV. Drill Press
A. Typesg
B. Sizing
C. Tap drill selection
D. Accuracy
E. Reaming
F. Tapping

V. Milling Safety

vI. Milling

A. Types
B. Basic cutter types

. Fixtures
D. CNC

VII. Tool Types and Tool Wear

VIII. Cutting Fluids - Effect on Finish
and Tool Life

IX. Grinding
A. Operations

X. CAD/cCaM

|

OTHER INFORMATION (Grading practices, safety, other)

From the processes discussed in this unit, find an article in a trade journal that
discusses a new application of the technique or the effect of the applicationa of th:
process on quality and preductivity.
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

|

COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURBE 2 LAD

2 AR _1

COURSE TITLE: Production Processes DATE PREPARED: 6-90

e _

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit V Nontraditional Machining Processes DATE REVISED:

———————c———
————
—~—

— —_—

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. List and describe in basic terms the four main groups of non-traditional machining
processes.

2. List basic principles of operation of chemical milling.

3. List three applications of the chemical milling process.

4. List several advantages and disadvantages of chemical milling.

5. Discuss the principles and operations of photochemical milling.

6. List several advantages and disadvantages of pheto chemical milling.

7. Describe the basic principles of operations of electrical-discharge machining.
8. Describe typical applications of E.D.M.

9. Describe the basic differences between E.D.M. and wire E.D.M.

10. Identify typical applications for wire E.D.M.
11. Describe the basic principles of operation for electrochemical machining.
12. Identify several advantages and disadvantages of electrochemical machining.
13. Identify typical agplicationa for electrochemical machining.
14. 1Identify the principles of operation of water jet cutting.
15. Identify typical applicaticns of water jet cutting.
16. Discuss the advantages and disadvantages of water jet cutting.

|

REFERENCES :

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

it ———————

LIST OF EVALUATION MEASURES:

%

Read Unit 18, Processes and Materiaiz of Manufacture
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE: AV-CHALKBOARD DIAGRAM

I. Chemical Milling
A process of metal removal in which
the parts are shaped or dup-etched
to close tolerances by immersion in
a controlled chemical etch soclutien.
Metal may be uniformly removed from
the entire surface or from selected
areas of irregularly shaped parts
such as castings, forgings, or

extrusions.

A. Principles of Operation
1. Cleaning
2. Masking
3. Scribing

4. Chemical etching
5. Removal of mask
B. Application
C. Advantages
D. DRisadvantages

II. P.C.M. - Photo Chemical Milling

A. Principles of Operation
Masks are applied by
photographic methods from
masters that are normally made
oversize. Then photographically
reduced to actual size. The
photo sensitive coating acts as
a mask for the etching process.

B. Applications
vsed for very thin metal films

C. Advantages

D. Disadvantages

III. Electrical Diacharge Machining

A. Principles of Operation
A spark arcs from an electrode
to the part causing an erosion
of the part.. The arc can cause
taemperatures as high as 10,000
dagreas and pressures thousands
of times greater than
atmospheric pressure. A coolant
or dielectric surrounds the
electrode and works to wash away
tiny metal particles.
1. Electrodes

Copper, graphite, copper
tungsten, brass

B. Applications
1. Die work
2. Molds for plastic

C. Advantages

D. Disadvantages

IV. Wire E.D.M.

A. Principles of Operation
The electrodae is a wire that
travelas through the work piece
from a feed reel to a take up
~eel. The process ig otherwise

:milar to E.D.M.
B. d4vantages
C. Disadvantages
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REFERENCE RNO. OF
INSTRUCTOR PRESENTATION QUTLINE: AV-CHALKEBOARD DIAGRAM

V. BElectrochemical Machining B.C.M.

A. Principlea of Operation
A machining process that may be
degcribed as the reverse of
electroplating. The
elactrochemical reaction
depletes the metal of tie work
piece.

B. Advantages

C. Digadvantages

D. Typical Applications

VI. Water Jet Cutting
A. Principles of Operation
wWater or water and abrasive
mixtures of water shaped into a
coherent stream fired at
3400 £ps into a material
resulting in a clean smooth cut.
B. Applications
Ferrous and nonferrous materials
C. Advantages
D. Disadvantages

- rra— ————
—————

————

OTHER INFORMATION (Grading practices, safety, other)
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COURSE NUMBER: 10-623=1XE HRS/INSTRUCTION: LECTURE 2 LAS 1
COURSE TITLE: Production Processes DATE PREPARED: 6-90

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit VI Welding Processes ) DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Identify typical welding processes: SMAW, GMAW, GTAW, FCAW.

2. Describe basic factors that contribute to poor weld quality.

3. Describe basic methods of non-destructive testing of weld quality.
4. Describe basic methods of destructive testing weld quality.

5. Describe basic advantages and disadvantages of the four processes in competency number
one abovse.

6. Identify typical applications for SMAW, GMAW, GTAW, FCAW.

REFERENCES ¢

Modern Welding
Welding Journal, American Welding Society

|

S — —— —-
et — - = M —

INSTRUCTOR EQUIPMENT/AV NEEDS:

Projector
"Ways to Weld"

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Read Unit 15, Roy A. Lindberg

Option 1. Select one of the weld inspections techniques discussed in class. From a
walding journal or other source, locate an article on the inspection technique
and write a 350 word summary of the article using the summary form from your
instructor.

Option 2. Find a weld inspection technique not discussed in class and write a 200 word
summary of the technique on the report summary sheet from your instructor.
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WITC INSTRUCTIONAL PLAN PAGE 2

REFERERCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKSOARD DIAGRAM

I. Weld Quality
A. Grain control
B. Hardness control
C. Service weldability
D. Fabrication weldability
E. Melting point
F. Thermal conductivity
G. Blectrical resistance
H. Surface conditions
I. Hot cracks
J. Cold cracks
K. Pre-heat

L. Post-heat Non-destructive weld testing techniques
II. Arc Weld - SMAW
' A. Power supply Applications of
5 B. AC DCSP DCRP
2 C. Shielding and flux ccatings

D. Advantages
E. Digsadvantages

III. Gas Tungsten Arc Welding (GTAW)
A. Power supply Applications of
B. Electrede
C. Materials bast guited to this
process
DP. Advantages
E. Disadvantages
F. Shielding gas

IV. Gas Metal Arc Welding (GMAW)

A. Power supply and equipment
differences

B. Shield gas

C. Wire feed system

D. Dip transfer

E. Spray transfer

F. Advantages

G. Disadvantages

H. &pplications of

V. PFlux Cored Arc Welding (FCAW)
A. Eqguipment
B. Rod differences
C. Applications of
D. Advantages
E. Disadvantages

vIl. Other Processes

— s—

OTHER INFORMATION (Grading practices, safety, other)

Option 1. Tour weld shop demonstrations of processes and robot.

Option 2. Tour local industry in fab area.
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COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURE 2 LAB 2.5
COURSE TITLE: Production Processes DATE PREPARED: 6-90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

__Unit VII Plastics and Composites DATE REVISED:

———————
———

INSTRUCTIONAL COMPETENCIES:

Upon succeasful completion, the student will be able to:
1. Identify the basic differences between thermo setting and thermo plastic polymers.

2. Identify basic characteristics that distinguish each of the following processes:
a. Plastic casting
b. Compression molding
c. Injection molding
d. BExtrusion
e. Blow molding
£. Thermo forming
g. Reinforced plastic molding

3. List two advantages and disadvantages for the preceding processes.

o

. Identify typical secondary operations performed on plastic parts.

5. Define plastic.

(<]

. In basic terms describe what is occurring during polymerization.

REFERENCES ¢
Modern Plastic Encyclopedia

INSTRUCTOR EQUIPMENT/AV_NEEDS:

Video - Solids Meodeling

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Read Unit 11, Roy A. Lindberg
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REFERENCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKBOARD DIAGRAM

I. Definitions
A. Plastic ~ Proper Term - Polymexr Figures 11-1 and 11-4, Roy A. Lindberg
A high molecular weight
compound, natural or synthetic,
whose structure c¢an usually be
represented by a repeated small
unit.
B. Polymerization - Curing
A chemical reaction in which the
high molecular weight molecules
are formed from the original
substances.
C. Thermo Plastic - Heat Flowable -
Linear Polymer Chain
D. Thermo Set - Heat Set or
Chemical Set, Cross-linked
Polymer Chain
II. Processing Techniques
A. Casting
1. Typical parts
2. Accuracy
3. Advantages
4. Types of polymers used
B. Compression molding
1. Typical parts
2. Advantages
C. Injection molding
1. Greateat number of parts
fabricated by this process
2. Typical parts
3. Advantages of
4. Accuracy of
D. Roto molding
1. Typical parts
2. Advantages and limitations
of
E. Extrusion
1. Advantages
2. Typical products
F. Blow Molding
1. Advantages
2. Typical products
G. Thermo forming
1. Types of products
2. Steps of process
H. Reinforced plastic molding
l.Advantages
2. Disadvantages
3. Types of products
I. Bonding techniques
1. Fusion
2. Solvent
3. Friction welding
4. Induction welding
J. Machining
1. Traditional
2. Nontraditional
K. Plating
L. Plastics as an adhesive bonding agent.
1. Sstructural
2. Nonstructural
3. Types
4. Applications of

OTHER INFORMATION (Grading practices, safety, other)

Trip to AMOCO Foam, Chippewa Falls
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COURSE NUMBER: 10-623-1XE ____ HRS/INSTRUCTION: LECTURE 2 Lap _ 1
COURSE TITLE: Production Processes DATE PREPARED: 6-90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

vIII Corrosion and Protection for Materials DATE REVISED:

—wm

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the gtudent will be able to:
1. Identify basic causes of corresion.

2. Identify basic types of corrosion.

3. List several basic solutions to minimize corrosion problems.

REFERENCES :

Aircraft Hardware Standards Manual and Engineering References by Stanley J. Dzik
stits Aircraft Recovering Manual, Dupont

W———-—*——w_*——_—_——__ﬁ__-_—_—“

INSTRUCTOR EQUIPMENT/AV NEEDS:

e
STUDENT MATERIALS:

&
\\

o Wy e At 3

e — P ————————————————— et —
T e e e e e —

LIST OF EVALUATION MEASURES:

O

A N g e



WITC INSTRUCTIONAL PLAN PAGE 2
REFERERCE NO. OF
INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKBOARD DIAGRAM

I. Types of Corrosion
A. Atmospheric
B. Galvanic
C. Pitting
D. Concentration Cell Corresion
E. Intergranular
F. Stress
G. Corrosion fatigue
H. Stray currents

Il. Minimization
A. Material selection
B. Coatings
C. Painting
D. Plating
E. Other

OTHER INFORMATION (Grading practices, safety, other)

Option 1. Trip to Wright Products to view painting, plating, rolling mill.

Option 2. Trip to Horton Manufacturing to view plating and machine shop.
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COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURE 3 LaB __2
COURSE TITLE: Production Procesaes DATE PREPARED: 6-90

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit IX Automation in Manufacturing DATE REVISED:

e e —

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Define NC and CNC and explain the basic differences betwean the two processes.
2. Describe in basic terms closed loop, open loop, and adaptive control systems.

3. Define point to point an<d continuous path systems and identify tool movements typical
of sach system.

4. Identify data input mediums.

8. Eaipliin the purpose of a post processo..

6. Deline cenned cyvies.

7. Tdentify computer memory types and information stored relative to each.
8. Bxplain the difforence between hardwacre and software.

9. Explaii the basic difference between CNC, machining centers, and robots.
10. List basic advantages and disadvantages of CNC machining centers.

11. Identify X, ¥, ard 2 axis on miller.

I

REFERENCES

INSTRUCTOR EQUIPMENT/AV_NEEDS:

STUDENT MATERIALS:

—_— s

———

— —
e —e— e ————————————————————— et —
— e

LIST OF EVALUATION MEASURES:

Read Unit 3, Roy A. Lindberg
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WITC INSTRUCTIONAL PLAN PAGE 2
REFERENCE_NO., OF
INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKEOARD DIAGRAM
2 I. Autemation
i A. NC
B. CNC
C. Closed loop
D. Open loop

E. Adaptive control

IX. Cartesian Coordinates
A. X, ¥, 2 milling machinea
B. Lathes

III. Positioning
A. Point to point
B. Continuous path

1v. Data Input
A. Mag tape cap/caM Software
B. Keyboard
C. Digitizers
D. Canned cyclas
E. Post processors
F. Memory
V. Machining Centers
VI. Robotics
A. Advantages
B. Disadvantages

re—
r— ——

OTHER INFORMATION (Grading practices, safety, other)
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INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XE HRS/INSTRUCTION: LECTURE 5 LAB 1
COURSE TITLE: Production Processes DATE PREPARED: 6—-20
—— — —— e e
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit X OQuality Assurance and Control DATE REVISED:

W

INSTRUCTIONAL COMPETENCIES:

Upon succegsful completien, the student will be able to:

1. Identify departmenta responsible for establishing part specifications.
2. Identify components of quality based on evaluation of purchase orders for parts in the
receiving department.
3. Identify the responsibilities of quality assurance in production.
4. Identify the reaponsibilities of quality assurance after manufacturing.
5. Identify basic components of quality based on evolution of process sheets.
6. Identify basic components of quality based on evolution of prints.
7. Identify extra duties after given to quality assurance.
8. Identify structure of large business.
9. Describe structure of a typical family business.
10. Describe steps in process from product concept to final production.
11. Identify the economic impact of manufacturing vs. service industries on a local
gconomy .
12. 1Identify sources of technological information.
13. Define data base as it relates to manufacturing.

REFERENCES:

Ingpection and Gaging - Kennedy, Hoffman, Beond

INSTRUCTOR EQUIPMENT/AV NEEDS:

Video - Leadership - Tom Peters

|l

STUDENT MATERIALS:

————
——

LIST OF EVALUATION MEASURES:

Unit 19, Roy A. Lindberg
Unit 4, pp. 171-183
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REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE: AV-CHALKBOARD DIAGRAM

I. Procesas Sheets

A. Part requirements

B. Segquence of oparations

C. Equipment

D. Process times

E. Process plan or documentation
1. Part I.D.
2. Procegssing steps
3. Set up and cycle times

4. Tooling -
5. DProduction control
information

IX. Flow Charts
III. Functions of Quality Assurance
Department
A. Process inspection
B. Batch inspection
C. Final inspection
D. Receiving
E. Tool and gage inapection
F. Causeg of problems
G. General shop conditions
1. Maintenance of machines
2. Lighting
3. Housekeeping .
4. Design salvage plans
H. Education
I. Conmunications
IV. Sources of Specifications
A. Blueprints
B. Process/operation sheets
C. Material specifications
D. Written specifications
E. Purchase orders
F. Other types of apecificationa
G. Role of engineering, managemeit
and sales in establishing
specifications
V. Buginess Structures
A. Corporate
B. Economic
C. Family owned
VI. Economic Impact of Manufacturing vs.
Economic Impact of Service
Industries
VII. Source of Technological Information
A. Periodicals
B. Societies
VIII. Manufacturing Data Bases
A. Contents of
B. Uses of

OTHER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT

Course Description/Outline 0&6/30/87
COURSE TITLE Product & System Quality Auditing
COURSE NUMEER 10-423—-1XI CLASSROOM FPRESENTATIONS (A 3J3.00
SEMESTER HQURS . SA4 LAR/CLINICAL/SHOF EXPERIENCE (B)
CREDITS 3.00 INDIVIDUAL/ZINDEFENRENT INSTRUCTION (C)
CEu*S SIMULATED/ACTUAL QCCUFATIONAL EXP  (In
CEC*S ON-THE--JOR EXFERIENCE (E)
COURSE _RESCRIEIION:

This course presents experiences in asuditing Preduct and system
quality. It presents generic guidelines for the auditing of quality
control systems. Information and pPractical problems in establishing
noals, specifying reaquiraments and characteristics of the audit,
organizing and conducting the audit, and the evaluation end utilization
of the results of the audit will be presented. (FREREQUISITES?

804~XXX Koasic Statistics or equivalent.)

COURSE _COMFETENCIESS
Upon successful completion of this course, the student in accordance
with the grading standards will be able to!

1. lescribe the goals of an audit pProgvram.
2, Liat four different circumstances or conditions that would
be justification for conducting an audit.
3. Describe the process of determining the frequency of an
t audit.
4. Enumerate on the selection of audit criteria.
5., Btate the areas of technical expertise needed by the audit
te@am.
&, Outline the task involved in conducting the audit.
?. Discuss the responsibilities of the auditing team in
compLetion of the audit, Post audit, and follow—up tasks.

FREFARED BY!: SUBMITTED BY:
COORI. AFFPROVAL DATE: REVISED:S
DISTRICT SFFROVAL: DATE:
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COURGE TITLE: Product & System Quality Auditing 2

COURSE NUMBGR: 10-423-1KL 06/ 30,69
TYFE OF HOURS
COURSE _OUTLINE_RY _UNIJSA - -
I+ Authority for the Audit 46.00
II. When te Conduct the Audit 4.00
1IZ. Furpoze of the Audit 4,00
IV. Cstablistment of Audit Frequency 4,00
Ve Audit Criteria 6.00
VI. Technical Expertise Needed by the Audit é6.00
Team
VII. Conducting the Audit é.00
VIII. Mractical Auditing Projects 6.00
IX, Critiaus of Auditing Frojectis é6.00
Xe oAudit Raporting Writing 46,00
N Eectetd “ep Totals S4.00 O

EECQhﬁENHEH&SUEGESIEB_IEXIS-&-MBIEBI&LS&
' HOW TO FLAN AN AUDIT, ASQC Quality Audit Technical Committee

- AUDLTING STANDARDS: A COMFARATIVE ANALYSIS, Walter Willbornm,
American Society for Quality Control.
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WICCQUSTY LAuDIANEZAD VIAE DI;TRZCT
INSTRUCTIONAL PLAN
COURSE NUMBER: 10-623-1XI HERS/INSTRUCTION: LECTURE 6  LAB
{:ouagg TITLE: Product & System Quality DATE PREPARED: 6/90
Auditing -

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED;
Unit #1 Authority for the audit DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the student will be able to:
1. Define audit.

2. Idenéify types of audits..

3. Assess the sources of authority.

REFERENCES: 1. Student text - Audit Standards, A Comparative Analysis_ by
Walter Willborn, pp. 3-6.

2. How To Plan An Audit by ASQC Quality Audit Technical Committee. pp.2-4
3. The Qualjity Audit - A Management Tcol by Charles A. Mills.

INSRRUCTE R XEQULRMENLI AR XREBIS o

4. Quality Audits For Improved Performance by Denrnis R. Arter.

STUDENT MATERIALS:

Student texts - pages as noted above.

LIST OF EVALUATION MEASURES:




REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRAM

1. Define audit:

per International Organization for Standardization (1s0).
wvhat it is not

why do it

who is involved
wvhen to perform one
definitions of Quality Audit and associated terms from International
& National Standards. ) ;

2. Types of audits:
- axternal
- quality system certification/registration
vendor appraisal
product liability insurance
regulatory controls
corporate quality audits
product certification
process certification
nternal
system audits
mgt. review .-
~ ‘performance reviews C . C.-
- product reviews : .. -
- process reviews
-~ service reviews
- - data processing
- customer service

t e

3. Sources of authority:

- CEO

- management
contract
specification
policy :
government regulations
customers

.
!

9{

OTHER INFORMATION (Grading practices, safety, other)

-
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INSTRUCTIONAL PLAN

1. 1.2.06’

COURSE NUMBER:  10-623-1XI BRS/INSTROCTION: LECTURE 4 LAB

COURSE TITLE:Product & System Quality 2ATE PREPARED: 6/90
auditing
INSTRUCTIONAL PLAN TITLE ANL/OR NUMBER: DATE REVISED;
Unit #2 When to conduct the audit DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the student will be able to:

1. Assess-apgropriate times for conducting an audit to meet stated goals.

2. Describe criteria used for determining-when to conduct an.audit.

3. List five (5) typical audits based on company goals.

4. Compare methods of establishing audit frequency.

.

REFERENCES: Student text - Audit Standards-2 Comparative Analysis

Student text - How to Plan an Audit - pp. 5-6, 11-13.
The Quality Audit - A Management Tool

pp. 28.

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

Student texts as specified above.

LIST OF EVALUATION MEASURES:




REFERENCE XO. OF
INSTRUCTOR PRESENTATION OQUTLINE AV/CHALKBOARD DIAGRAM

l. Goals and scope of audit determine appropriate time to conduct audit:
identify deficiencies

verification of.standards

verification of efficiency of methods :

verification of total system

verification of part of a system

verification of personnel .
verification of facilities

I I I I A |

2. Criteria for when to conduct audit:
- as early in life of activity as practical
- provide coverage and coordination with ongoing quality assurance activitie
- need for information
- cost of product

3. Iniating audits: (£requency)
- once or twice 2 year
- various types of audits spread out over 6 mos./l yr.
- random audits unannounced
- random audits at staggered times

4. Five types of typical audits based-on company goals-‘

- design audit (early verificationpr detection of deficiencies)

- preproduction audit (review measurement & test equipment, process
capabilities, calibrations system, tool & fixture maintenance required
for new product production)

- production audit (verify above systems still effective)

- usage audit (monitors customers acceptance or areas of concern with
product)

OTHER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL FLAN

10-623-1XI . 4
COURSE NUMBER: HRS/INSTRUCTION: LECTURE LAB
éOURSE rITLE: PFOduct & Systenm Quality Auditing. porparepd: 6/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED; )

Unit #3 Purpose of audit. DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the studemt will be able to:

1. Analyze importance of audit goal/objective to the successful completion
of audit. - )

2. List typical audit'gdals/ébjectives of companies.

3. Demonstrate techniques of system analysis necessary to establish clear
audit goals/objectives.

4. Write audit goal/objective and scope statements.

REFERENCES: 1. How to Plan an Audit pp.7-10.
2. The Quality Audit as a Management Tool
3. Quality Audits for Improved Performance

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

Student text as denoted above.

L1ST OF EVALUATION MEASURES: -

1869




' . REFERENCE NO. OF
NSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRAM

1. Audit goals/objectives:
- clearly expressed in terms of why, wvhat, who & how.
- concensus on goals/objectives by client, auditee & auditor.
- defuse human reaction of defensiveness. .

2. Scope defined in terms of:
- areas & objects to be audited (broad brush, total system, part of
system).
- standards to be used

3. Typical audit goals/objectives:

- internal quality system verification
supplier quality system verification
contractual requirements
special concerns :
product or service integrity verification
opportunities for improvement
improvement of return on investment
- process verification

4. Methods ef system analysis to establish clear goals/objéctives.
- - function tree T -- '

decision flow chart - -

critical path network (PERT)

matrix responsibility chart

cause & effect diagram

Attivities:

1. Students construct and apply results to writing a goal/objective and
scope statement:
~-function tree
-decision flow chart
-critical path _network
-matrix responsibility chart
-cause & effect diagram

OTHER INFORMATION (Grading practices, safety, other)
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COURSE NUMBER: 10-623-1XI HRS/INSTRUCTION: LECTURE __ 4 LAB

éounss TITLE: Product & System Quality DATE PREPARED: 6/90
uditing

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit #4 Establishment of Audit Frequency pste REVISED:

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the studeat will be sble to:

1. Identify basis of e-tablishing audit frequency.

2. Differentiate between five (5) basic audit frequencies.

REFERENCES: 1. How to Plan Audit, pp.11-13

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

Student text as denoted above.

LIST OF EVALUATION MEASURES:




REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRAM

1. Basis for audit frequency:
- law/regulation
- audit program policy
- professional standards
- contract requirements

2. Basic audit frequencies based on goals/objectives:
- Initial audit
Goal ~ identify strengths & weaknesses of new suppliers, processes
or products.
- Periodic audit
Goal - verifies system is performing tc requirements.
- Continuous audit
Goal - pracess control
- Unscheduled audit
Goal - uncover intentional unethical or illegal practices.
- Follow-up audit .
Goal - verify agreed upon corrective action.

-

OTHER INFORMATION (Grading practices, safety, other)
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WLSCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAR

COURSE NuMBER; 10-623-1XI ERS/INSTRUCTION: LECTURE © LAB

COURSE TiTLE:Product & System Quality DATE PREPARED: 6/90
Auditing

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit #5 Audit Criteria DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon succesasful completion, the student will be able to:

l.Describe the critgria for which the client, auditee & auditor are
respensible. . : :

2.Construct an audit checklist.

REFERENCES: 1. How to Plan an Audit , pp.l14-17.

2. International Standardization Organization ISO 9001-1987
3. Quality Audits for Improved Performance

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES: T




REFERENCE NO. OQF

-~

INSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRANM -

Client responsible for:

goal/objective of audit

scope of audit

what standard the auditee will be measured against

when audit will be conducted & anticipated duration (general)
who will conduct audit

how the audit results will be used .

Auditee responsible for:

who will represent them

access of areas, activities & documentation to be made available
support personnel to be provided

how proprietary rights will be protected

Auditor responsible for:

methods to be used
- measurement ie. o.K. not o0.k., graded or statistical.
- information sources ie. observation, questions, physical examination,
vritten response, documentation.
- contacts with client & auditee
- schedule (specific) .
. 4 -

Planning a systematic audit path with a checklist to include “such
applicable items as:

audit topic
organization activity
audit dates
specific points to examined which can be derived from such applicable
items as:
~ external procedures, specifications & contract requirements.
- internal requirements in company as denoted by any company
generated documents.(policies, manuals, work instructions etc.’
~ customer requirements
= regulatory agency requirements
- history of avdit area
- customer product/service integrity after sale
- internal quality program
~ industry standards

OTHER INFORMATION (Grading practices, safety, other)

Activities (Can be initial preparation for auditing project)

Select a company and list applicable items for a system quality audit.
This
ISO stds. etc.

will require reasearch into appllcable industry stds., mxlltary stds.,
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WISCONSIN INDIANHEAD VTAZ DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: '10-623-1XI ERS/INSTRUCTION: LECTURE 6 LAB

COURGE TITLE: Product & System Quality DATE PREPARED: 6/90
augaiting )
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit #6 Technical expertise needed bY paoTE REVISED:
Tt TEEm

INSTRUCTIONAL COMPETENCIES

Upon successful completion, the studant will be able to:

1. Identify characteristics of a competent, gqualified auditor.
2. Recognize applicable standards.
3. Define the phrase "due care".

4. Describe the three general classes of auditor impairment.

REFERENCES: 1. How to Plan An Audit, pp.18-20.

2. Audit Standards - A Comparative Analysis.pp. 9-22.

3. Quality Audit -~ A Management Evaluation. Tool.

4. American Quality Audit Standards for Audjitors-ANSI/ASQC Q1-1986.
I NEXKXOIORX KQIXDERE NE XA FREDEX X S

5. Quality Audits for Improved Performance.

STUDENT MATERIALS:

Student texts as dencoted above.

L1ST OF EVALUATION MEASURES:




. -

INSTRUCTOR PRESENTATION OUTLINE

1. Personal traits of auditor.
2. Knowledge

3. Experience

4. Independence & objectivity

5. Lead auditor

6. Dual purpose audits

7. Education & t&aining

8. Skills

9. Examination/certification

10. Maintenance of qualification

11. Key phrase-"due care®.

-

12. Three classes of auditor impairment:

- personal
- external
- organizational

REFERENCE NO. OF 2
AV/CHALKBOARD DIAGRAM

Skills of auditor

Emotional Mechanical
oral reports sampling
interview tracing

group dynamics cause & effect
empathy pareto

function tree
-flow chart

N\ PERT

\matrix chart

'Intellectual
writing
planning
speaking
organizing

OTHER INFORMATION (Grading practices, safety, other)

-’
-
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WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XI ERS/INSTRUCTION: LECTURE _ ° LaB
égmsg tiTiefroduct & System Quality Auditing.. PREPARED: 6/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

7 b1 Audit
foit # Conducting the Au PATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon succeasful completion, the student will be able to:

1. Identify-elements of audit planning.
2. Describe five (5) steps in conducting an audit.
3. Evaluate information sources to be used in collecting data.

4. Identify and describe the working papers the audit team uses in planning
and implementation of audit.

REFERENCES: 1. Audit Standards - A Comparative Analysis, pp.23-42.
2. How to Plan An Audit , pp.21-37.
3. Quality Audits for Improved Performance.

INSTRUCTOR EQUIPMENT/AV WEEDS:

STUDENT MATERIALS:

Student text as denoted above.

LIST OF EVALUATION MEASURES:




.

REFERENCE NO. OF N

INSTRUCTOR PRESENTATION QUTLINE AV/CHALXBOARD DIAGRAM

l.

Audit Planning:

develop understanding of area to be audited.
select specific activities to be audited
select audit approach

determine resource requirements

Conducting the audit:

introductory meeting with auditee for clarifying goal/objective, scope
and approach.

collection of data for assessment

- tracing

- sampling

- corroboration
documentation,in the form of flow charts or other descriptive
techniques, of the system being audited.
general verification of compliance or requests for corrective action.

Information sources:

physical examination

vritten response from 3rd party

examination of recorded information to substantiate that something
vas performed and it met requirements. - .
observation . . -
questions (written & oral)

- Working papers:

audit schedules
auditor assignments
checklists
reporting forms

Activity

Students to generate an audit evaluation instrument covering the above
areas of an audit to be used in critiquing auditors performance and audits
effectiveness.

OTHER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

COURSE NUMBER: ___ 10-623-1XI ERS/INSTRUCTION: LECTURE © LB
COURSE TITLE: Product & System Quality DATE. PREPARED: 6/90

AuUd . "
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Ugit #8 Practical Auditing Projects DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon succesaful completion, the student will be able to:

1. Plan an audit using a quality system audit checklist guideline.

2. Implement an audit using accepted procedures as outlined in student
material.

3. Issue an audit report using typical audit report format.

REFERENCES: 1. How to Plan an Audit, pp.34-39. (Examples of forms)
2. The Quality Audit - A Management Evaluation Tool, (Examples of questions
. that can be used in data gathering) o
3. Quality Audits for Improved Performance (Examples of forms & glossary
ZNITEOCIOR XEROPME RKJAVX NERDSEXX of terms)

STUDENT MATERIALS:

Materials as denoted above.

L1ST OF EVALUATION MEASURES:
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: REFERENCE No. OF
INSTRUCTOR PRESENTATION OUTLINE AV/CHALKBOARD DIACRAM

Activity

Instructor will find organization willing to allow students to conduct
a gquality system audit. Instructor may act as lead auditor and class as
audit team.

1. A statement should be developed to define how auditee must prepare for
audit ie. _-complete a questionaire to help audit team plan audit
-send copies of relevent specifications
~have room available for auditors
-arrange for required # of escorts

2. Auditor preparation:
- read auditees specifications, procedures, manuals
- research auditees history
- use flow chart to understand system and identify key control points.

3. Students will prepare an audit plan.
4. Pre-audit briefing: )
- key management of the areas to,bg audited will be-friefed on audit

plan.. . . -
- additional information about organization can be solicited.’

5. Tour of auditee facilities.
6. Lead auditor to give auditors their specific area assignments.

7. Students working in teams will implement audit. Audit team must have
daily briefing sessions to assure audit effectiveness.

8. Teams will write audit report.
9. Postaudit briefing: .

- meet with auditees manaéement to present audit report and allow
management to ask questions.

OTHER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

COURSZ NUMBER: 10-623-1XI HRS/INSTROCTION: 6

LECTORA LAB
COURSE TITLE: Product & System Quality DATE. PREPARED: 6/90
Auditing ' o
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit 9 Critique of Auditing Projects
nit # d g o) DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upoa successful completion, the student will be able to:
1. Evaluate audit performance.

2. Idéntify obstacles to performing an effective audit..
3. Generate ways to improve audit process.

4. Identify techniques and methods that were effective in the audit process.

4+

REFERENCES:

INSTRUCTOR EQULPMENT/AV NEEDS:

STUDENT MATERIALS:

Evaluation instrument constructed by students in Unit #7.

LIST OF EVALUATION MEASURES:




-
-

REFERENCE ¥O. OF

INSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRAM
Activities

1. Students to evaluate audit performance with audit evaluation constructed
by students in Unit #7. ' .

2. Identify obstacles students confronted in performing an effective audit.

3. Identify techniques and methods that were effective in the audit process.

4. Generate ways to improve audit process.

OTHEER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VTAE DISTRICT

INSTRUCTIONAL PLAN

1.1.2.06

COURSE NUMBER: 10-8623-1XI HRS/INSTRUCTION:

600353 TITLE: Product & System Quality Auditimg. PREPARED:

LECTURE ©

LAB

—————

6/90

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED;

Unit # 10 Audit Report’ Writing DATE REVISED:

INSTRUCTIONAL COMPETENCIES

Upon succasaful completioa, the student will be able to:
l. Construct a formal written audit report

2. Evaluate supplementa}y methods of reporting audit.findings.

3. Apply reporting concepts such as: -verifiability
-summarizing
-"findings"
-presentation methods

REFERENCES: 1. How to Plan An Audit, pp.38-39.

Quality Audit a Management Evaluation Tooi.

1
2. Audit Standardards - A Comparative Analysis, pp.43-49.
3.

INSTRUCTOR EQUIPMENT/AV NEEDS:

STUDENT MATERIALS:

Student texts as denoted above.

LIST OF EVALUATION MEASURES:




. REFTERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE AV/CHALKBOARD DIAGRAM

1. Constructing a formal written report:
reasons for formal report
cbjectivity

verifiability

summarizing

writing “findings®

recommendations

corractive actions

- supplementary appendices

[ I R T A A |

2. Record retention

3. Supplementary reporting methods
- verbal reports .
- letter form
- daily written reports
- graphics '

OTHER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD VUTAE DISTRICT

Course Descrirtion/Outline . Qé6r/30/8%
COURSE TITLE Statistical Process Control
COURSE NUMBER 10-8623-1XK CLASSROOM FRESENTATIONS (A) 36.00
SEMESTER HOURS T2 LAR/CLINICAL/SHOM EXFERILENCE (B) 36.00
CREDITS 3.00 INOIVIDUAL/INDEPENDENT INSTRUCTION (C)
CEU’S SIMULATER/ACTUAL OCCUFPATIONAL EXF (I
CeEC*S ON-THE~-JOR EXFERIENCE (E?
COURSE.. NESCRIFIION

Qtatistical FMrocess Control is a tool used today by all phases of the
industrial effort to improve quality. It utilizes the prevention vs.
detection technique in reducing defect Problems wherever they arise.
Fhi losophy of quality is studied as well as statistical methods to
improve productivitye.

COURSE. CAMEETENCIES:
Upon succeasful complation of this course, the student in accordance
with the eradine standards will be able tol

4, List reasons why S.~.C. techniiues have become popular in
U.S. business and industry.

2, Explain the relationships between industrial departments and
how they reflect on aoverall organizational quality.

3, Outline management’s role in the commitment to quality in an
organization.

4, Calculate basic statistics such as mean, median, mode,
atandard deviation and construct a freduency diagram for
normal and non-normal distribution.

=, Construct an X, R control chart computing X, R upper and
Ltower control Limits and plot the data.

4. Interpret a control chart for cut of control situations,
leave along, non—-norma'ecy and other significant information.

7. Compule the capability of a process using the data from a
control chart and determine rate of defect and CPK value.

&4, Construct an attr ibutes chart computer F, upper and lower
control Limits and interpret the data.

9, Develop a precontrol chart for use in computerized data
collection from Proeduction floovr.

10. Develop pareto diagram to highlight problem areas.
11, Create a scattergram to determine cause and effect.

- - - - cam e —-— o s e

FREFARED B Cooe SUBMITTED BY:
COORLI. AFFROVALT T . DAaTE: REVISEDS
RISTRICT ArFFROVAL? DATE?




COURSE TITLE: S4atisticatl Process Control 2

COURSE NUMBER. [0-623-LXK Vor 3o
TYFE OF HOURS
COURSE. _QUTLINE _RY_UNITSS - . -B.
I. Use of SHC Techniques 6.00

fhe IToreign competition-—Japan, Taiwan, Keorea
B. Earty efforts——Ir. leming
C. Success stories in American industry

I¥Y. Interdepartment Relationshiprs &.00
A. Engineering
B. Manufacturing
C. Quality control
[« Managanment——supervisory
. PMroduction workers

IfY. Monagement Role 4,00
&. Commitm=nt and support
g. Manayement development
Ce Future trends

IV. Introduction—-—Basic Statistics 4,00 4.00
&. Mean, medien, mode
B, Frequency distribution——normal,
non—normal
C. Construction of histogram
It Standard deviation
E. Sigma % of normal distribution

Y, Construction of Coentrol Charts 4,00 8.00
A. Arranging data-—subgroups
Lt Compute X and R
C. Flotting data
. Catcutating control Limits UCL, LCL
. I*lottinz control Limits
F. Testing fer the middle 1/3

VI. Interpratation of X, R Charts 2,00 3.00
A. Out of control points
k. Rule of 7
C. Patterns
. Runs

VII. Process Capability 2.00 &.00
A. PFProcess in statistical control
B, Capacity evaluation
. Estimated standard deviation (Siama Hat)
' Right and Left hand tail
E. Z wvalue == uzing the table — % of defect
Fe CPKN index

VIII.,. Attributes 2.00 6.00
a. Operational definitions

Ite The P chart

C. Calculation of F chart—control Limits

. Yhe NF chart

o 206




—

COURSE TIVLE: Stvotistical Process Confrel 3
COURSE NUMBER: 10-623~1xXK 06/30/87

E. C and U charts

IX. PFrecontreal 2,00 3.00
&. Uses of precontrol
e Catculation of control Limits
C. PFlotting the chart
I'y Red, yellow and green decisions
E. Gagelcomputer

X. MFarete Iliagrams ) 2.00 3.00
A, Construction of parete diagrams
R. Uses of pareto diagrams

XI+. Scattergrams 2.00 3,00
6. Construction of scatteraram
B, Interpretation of positive and negative
cerrelation ———— ———
Totals 2400 36..00
RECOMMENLEDR/SUGGESTED_JEXTS & MATERIALS:




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

—

COURSE NUMBER: 10-623-1%K HRS/INSTRUCTION: LECTURE 36 L.AB 36
COURSE TITLE: statistical Process Control DATE PREPARED: 7/10/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit I - Use of SPC Techniques DATE REVISED:

l

E—

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Describe various statistical techniques now being used to control quality.
2. Explain why statistical techniques are a valuable tool used in today's industry.

3. Explain the world econemy and why foreign competition is d-iving the United States to
higher quality efforts.

4. Recount the changes and new thinking brought to United States industrxy by Dr. Deming,
Dr. Juran, and other quality leaders in the world.

5. Describe some successful efforts by industry in the drive to impreove
quality/productivity and reduce costs.

Discuss the "Prevention vs. Detection" model.

&
[

REFERENCES:

1. Quality, Productivity, and the Competitive Pogition, Dr. Edward Deming
2. Out of the Crisis, Dr. Edward Deming

l\

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector
Videotape Module #1 - Transformation of American Industry

STUDENT MATERIALS:

Module #1 - Transformation of American Industry - P.Q. Systems, Dayton, Ohio

|
!
|
|
|
|

———

LIST OF EVALUATION MEASURES:

Read and understand glossary of terms and symbols, Student Activity Cuide.



WITC INSTRUCTIONAL PLAN
10-623-1XK Statistical Process Control - Unit I

REFERENCE NO. OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKHOARD DIAGRAM
I. Use of SPC Techniques
A. Foreign competition Show videotape "If Japan Can ... "

NBC White Paper
B. Barly efforts, Dr. Deming,
Dr. Juran, etc.

C. Success stories

PAGE 2

e ———— e
— — — ——— e ———— —_— e

OTHER INFORMATION (Grading practices, safety, other)

1. Read Module #1 - Transformation Series
2. Write report of success story by an industry - periodical

3. Write report of success story by an industry - local.
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

— M e ——

COURSE NUMBER: 10-623-1XK RRS/INSTRUCTION: LECTURE 36 LAB _36
COURSE TITLE: Statistical Process Control DATE PREPARED: 7/12/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit II - Interdepartment Relationships DATE REVISED:

e ————————— e e e

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Describe the engineering function and how it relates to the quality improvement
process.

2. Explain the overall scope of manufacturing and how it deals with quality problems that
arise daily.

3. Detail the respensibilities of the Quality Assurance Department and how the Quality
Assurance philosophy has changed in recent years.

4. Explain the role of management in assuring quality in an organization and the need for
its committed support.

5. Describe how the hourly workers involvement in the quality process is necessary in
order to have success in process improvement.

6. Explain what is meant by the phrase "Everyone has a Customer."

———

REFERENCES :

||

1. Handout - Quality: The Competitive Advantage, James Houghton, Corning Glass,
National Quality Forum III

2. Handout - Dr. Deming's 14 Points

—— e —
———— ——

INSTRUCTOR EQUIPMENT,AV NEEDS:

Overhead projector
Video: Module #2, Deming on Quality and Productivity -~ Transformation Series

|
|

STUDENT MATERIALS:

Module #2 - Student Activity Guide - Transformation Series

LIST OF EVALUATION MEASURES:

Report: Selaect 3 of Dr. Deming’'s 14 points as hardest to implement and 3 as easiest to
implement - why?




ol

WITC INSTRUCTIONAL PLAN

10-623-1%K Statigtical Process Control - Unit II

INSTRUCTOR PRESENTATION OUTLINE:

II. Interdepartment Relationships
A. Engineering
B. Manufacturing
C. Quality Assurance
D. Management-Supervisory

E. Production Workers

OTHER INFORMATION (Grading practices, safety, other)

Read periodicals in gquality magazines.

REFERENCE NO. OF
AV-CHALKBOARD DIAGRAM

overhead Transparencies of:

1.
2.
3.
4.

S.

Engineering Print
Manufdctured Parts
Inspection Devicea
Control Chaxts

Organizational Chart

211
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE
“NSTRUCTIONAL PLAN

— I — ——— —
COURSE NUMBER: 10-623-1XR HRS/INSTRUCTION: LECTURE 36 LAB 36
COURSE TITLE: Statigtical Process Control DATE PREPARED: 7/13/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

unit III - Management Role DATE REVISED:

o
——— —— — —

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Explain the importance of top management’s active support of the quality effort.
2. Describe what management must do to remain current in the quality progress.
3. Define the quality improvement team model and methods of implementation.

4. Review all aspects of team improvement techniques such as project selection, project
implementation, project evaluation, and continuing improvement.

5. Evaluate future trends in quality advancement such as: Design of experiments,
Taguchi factorial design and predictive maintenance.

f—— — — — ——————________—_'_—.m—_—'———-:___-————_ﬂ-—-——'“

REFERENCES:

Handouts Explaining Management Role

e g —
—_— —

———— e ——— et ar——— e IS

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector
Video - Modules 3 & 4, Transformation Series
Video - In Search of Excellence, Tom Peters

STUDENT MATERIALS:

Module #3 - Model for Quality/Productivity Improvement
Module #4 - Project Selection

s—— —— —— e e S ———— e ————————

LIST OF EVALUATION MEASURES:

Report: New Process for Improvement
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WITC INSTRUCTIONAL PLAN PAGE 2
10-623—-1XX Statigtical Process Contrel - Unit IIIX

REFERENCE NO. OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CRALKBOARD DIAGRAM
IIX. Management Role Overheads of:
A. Commitment and Support Project improvement model

B. Management Development

C. Future Trends

e —————————— ———

|

OTHER INFORMATION (Grading practices, safety, other)

Set up a model Quality Team - Select members, project, methed.
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

WM

COURSE NUMBER: 10-623-1XK HRS/INSTRUCTION: LECTURE _36  LAB _36

COURSE TITLE: Statistical Process Control DATE PREPARED: _7/17/90
S

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit IV - Introduction - Bagic Statistics DATE REVISED:

e ————————————————————— e et e

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:

1. Organize statistical data in a usable form with the aid of flow charts, cause effect
diagrams, and data gathering techniques.

2. Define nominal, ordinal, interval, and ratio data.

3. Explain differences of random sampling methods in data collection.
4. Develop a pareto chart based on data from an industrial problem.
5. pDefine meanings of mean, median, and mode in a statistical sense.

6. construct histogram of individual readings and determine che frequency distribution
to see if the process is normal.

7. Compute mathematically the standard deviation of a set of data and explain its
significance.
—M
REFERENCES:

Handouts of data collected for analysis.

e —————— e
Pﬁ______——————-*--”‘

INSTRU&&OR EQUIPMENT/AV _NEEDS:

Videos: Module #5 - Transformation Saries
Module #6 - " "

STUDENT MATERIALS:

Modules 5 & 6 — Student Activity Guide

LIST OF EVALUATION MEASURES:

Exercise 5-4 - Module &5
" §5—8 =~ "

Exercise 6-1 - Module #6
(1] 6_2 - "
" 6_3 ”




WITC INSTRUCTIONAL PLAN PAGE 2
10-623-1XK Statistical Process Control - Unit IV

REFERENCE NO. OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKBOARD DIAGRAM
IV. Introduction - Basic Statistics Overhead transparencies of:
A. Mean, Median, Mode 1. Mean, medium, mode
B. Frequency distribution 2. Neormal and not normal
Normal, nhon-normal frequency
C. Construction of histogram 3. Histogram of individuals and means.
D. Standard Deviation 4. Standard deviation of normal curve.
E. Sigma percent of normal 5. Pareto chart.
distribution

— — e — ———re———————

OTHER INFORMATION (Grading practices, safety, other)

Develop histogram of means and individual reading and test for normalcy and compare curves
and variability.
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

—— o r——as —
S ———— te———— =

COURSE NUMBER: 10-623-1XK HRS/INSTRUCTION: LECTURE 4 LAB 8
COURSE TITLE: Statistical Process Control DATE PREPARED: 8/3/90

|

e ]

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit V: Construction of Control Charts DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Arrange data into statistical sub-groups and know the importance of random sampling.
2. Compute X and range within the sample.

3. Construct a control chart with X and R calculated and plot in X and R readings on the
chart.

4. cCalculate the upper and lower control limits for the X process and place them on the
control chart.

5. Calculate the upper and lower contrel limits for the range and place the on the
control chart.

REFERENCES:

Instructor Handouts: Control Charts

e e ————— N e — e e ee———————————————————————————
— e e S o e et e ey ST

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector
Video: Module #7, Part 1 - Transformation Series
Ooverheads illustrating construction of control charts

|

STUDENT MATERIALS:

Module #7 - Student Activity Guide - Transformation Series

o vt e ——— e ————————— A s
P e ——— —————rr

LIST OF EVALUATION MEASURES:

|

BExercise 7-1, Module #7
Congtruct Control Chart
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WITC INSTRUCTIONAL PLAN
10-623-1XR Statistical Process Control - Unit V

INSTRUCTOR PRESENTATION OUTLINE:

V. Congtruction of Control Charts

aA.
B.
cC.
D.

E.

b=

Arranging Data - Sub-Groups
Compute X and R

Plotting Data

Calculating control limits

Plotting Control Limits

REFERENCE NO. OF

o

AV-CHALKBOARD DIAGRAM

Contrel Chart, O.H.

OTHER INFORMATION (Grading practices, safety, other)

Read Chapter 7, pages 1-20, Student Activity Guide
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WISCONSIN INDIANHEAD TECHNICAIL COLLEGE
INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XK HRS/INSTRUCTION: LECTURE 2 LAB __3
COURSE TITLE: Statistical Procesa Control DATE PREPARED: 8/3/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
unit VI -~ Interpretation of X, R Charts DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful cempletion, the student will be able to:
1. Plot the percentages for normal distribution and test for normalcy.
2. Define the difference between common cause and special cause.

3. Detect an out of control peint in either the X or R chart and explain its
significance.

4. Explain what is statistically wrong with seven or more points on the same side of the
line on a control chart.

5. Define what is meant by patterns on a control chart and what a "run up" and a "run
down" means.

6. Test for the "Middle Third" on a control chart and explain its gtacistical
significance.

REFERENCES:

Instructor handouts showing not normal situations.

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead projector
Video: Module #7, Part 2, Transformation Series
Overheads concerning interpretation of control charts

.J
F

STUDENT MATERIALS:

Module #7 - Student Activity Guide - Tranaformation Series

P ————————————————— e e e ————— e e —— e et e e S e A ——— e
e e e S e

LIST OF EVALUATION MEASURES:

Exercise 7-2, Module #7, Incerpret Control Chart
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WITC INSTRUCTIONAL PLAN PAGE 2
10-623-1XK Statistical Process Control = Unit VI

REFERENCE NO., OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CHALKBOARD DIAGRAM
VI. Interpretation of Control Charte 0.B. Out of Control Points

A. Out of Control Points Run of 7

B. Rule of 7 Middle Third

C. Patterns

D. Runs

E. Testing for Middle Third.

— e e
———————————————————

OTHER INFORMATION (Grading practices, safety, other)

Analyze industrial control charts supplied by local industry.
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

COURSE NUMBER: 10-623-1XK HRS/INSTRUCTION: LECTURE 2 LAB 6

COURSE TITLE: Statistical Process Control DATE PREPARED: 8/4/90

—
r——-

INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit VII - Process Capability DATE REVISED:

-Eﬁ_—m—_————-————__—'—_=.m—.—————m—-"

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Analyze a process for statistical centrol and normalcy.

2. Determine process capability by using equations determining ?,‘3, UslL, and LSL (upper
and lower specification limits).

3. Calculating the estimate of the process standard deviation 6 (Sigma Hat).

4. Plot the right hand and left hand tail of the process variation and draw the normal
curve placing the data on the chart.

5. Compute the Z value for percent of probable defect for the process.
6. Calculate the CPK values that describe process capability.

7. Describe skewed distributions and their probable causes in a process.

P ————————————— e —— e ———————————————
e— —————— e

REFERENCES:

i

Instructor handouts showing process capability.

———e e e e e e e - -

INSTRUCTOR EQUIPMENT/AV NEEDS:

Video, Module &, Transformation Series

—
———— ==

STUDENT MATERIALS:

—— e

|

Module 8, Student Activity Guide - Transformation Series

—

LIST OF EVALUATION MEASURES:

)

Exercise #8-2

Industrial examples - capability studies
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WITC INSTRUCTIONAL PLAN PAGE 2

REFERENCE NO. OF

INSTRUCTOR PRESENTATION OUTLINE: AV-CHALXBOARD DIAGRAM
VII. Process Capability 0.H. - Process Capable in Control
A. Process in Statistical Control 0.H. - Process Capable Not in Control
B. Capacity Evaluation O0.H. - Process Not Capable in Control
C. Egt. std. Deviation - Sigma Hat 0.H. - Process Not Capable Not in Control

D. Right and Left Hand Tail
E. 2 Value - Percent of Dafect

F. CPK Index

OTHER INFORMATION (Grading practices, safety, other)
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WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

———————————— — m—— — —
e e e — e —

COURSE NUMBER: 10-623-1XK HRS/INSTRUCTION: LECTURE 2 LAB 8
COURSE TITLE: statistical Process Control DATE PREPARED: 2/5/90
INSTRUCTIONAL PLAN TITLE AND/CR NUMBER: DATE REVISED:
Unit VIII - Attributes DATE REVISED:

M
INSTRUCTIONAL COMPETENCIES:
Upon successiul completion, the student will be able to:
i. Establish operational definitions for attribute criteria.
2. Develop a P chart for attributes using either constant or varying sample size data.
3. Plot the control limits of the P chart and the data points.
4. Analyze the chart for out of control conditions.

5. Construct a NP chart with control limits and data.

6. Construct C and U charts as above and analyze the data.

e e e —— e ———————
e —_—

REFERENCES !

Inatructor Handouts for Attribute Data

e —————————————————————————————— —

INSTRUCTOR EQH;PMENT/AV NEEDS:

video - Module 10 - Transformation Series

P ——— e ——— e

STUDENT MATERIALS:

Module 10 ~ Student Activity Guide - Transformation Series

—— e ————— —

LIST OF EVALUATION MEASURES:

Exercise 10-2

2

AV
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WITC INSTRUCTIONAL PLAN PAGE 2
10-623-1XKX statistical Process Control - Unit VIII

REFERENCE NO. OF
INSTRUCTOR PRESENTATION QUTLINE: AV-CHALKBOARD DIAGRANM

VIII. Attributes
A. Operational definitions 0. H. Attribute Charts P, NP, C, and U
B. The P chart
C. Calculations for P chart
D. The NP chart

E. C and U charts

e ——— ———————r e et et —————————— (e

—— T
——

OTHER INFORMATION (Grading practices, safety, other)

Set up operation definitions and chart a process, example {(popcorn)

10/19/90mc (SPC.ULP) 2 b 3




WISCONSIN INDIANHEAD TECHNICAL COLLEGE

INSTRUCTIONAL PLAN

i

e e e

S

COURSE NUMBER: 10-623~-1XK HRS/INSTRUCTION: LECTURE 2 LAB
COURSE TITLE: Statistical Process Control DATE PREPARED: 8/10/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:

Unit IX Precontrol DATE REVISED:

|

——

———
s

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Explain the uses of precontrol and the conditions where it is most beneficial.

2. Calculate precontrol limits for chart and explain the statistical significance of the
limits.

3. Plot values on a precontrol chart and determine any out of control situation.
4. Make decisions based on a combination of green, yellew, and red conditions.

5. Evaluate computer/gage installations and recommend correct hardware and software.

|
|

e e —— -
p————————— s a———— — — — — e e e —

REFERENCES:

Ingtructor Handouts Describing Conditions for Precontrol
Instructor Handouts Describing Decisions for Precontrol

ikswnvcron EQUIPMENT/AV NEEDS:

Overhead projector
Qverheads of charts
Overheads of precontrol stations

——— —_— —— —_—

STUDENT MATERIALS:

LIST OF EVALUATION MEASURES:

Develop precontrol chart freom instructor criteria.

&
‘o
=



WITC INSTRUCTIONAIL PLAN
10-623-1XK Statistical Process Control - Unit IX

INSTRUCTOR PRESENTATICN OQUTLINE:

IX. Precontrol

D.

E.

Uses of precontxrol

Calculation of control limits
Plotting the chart

Red, yellcw, and green decisions

Gage/computer installation

O.H.

REFERENCE NO. OF
AV~-CHALKBOARD DIAGRAM

Precontrol charts
Decision making

PAGE 2

OTHER INFORMATION (Grading practices, safety, other)

Check industrial parts using precontrol.
Construct chart and plot.




WISCONSIN INDIANHEAD TECHNICAL COLLEGE
INSTRUCTIONAL PLAN

|

COURSE NUMBER: 10~623-1XK HRS/INSTRUCTION: LECTURE 2 LAB 3
COURSE TITLE: Statiastical Procegs Control DATE PREPARED: 8/15/90
INSTRUCTIONAL PLAN TITLE AND/OR NUMBER: DATE REVISED:
Unit XI Scattergrams DATE REVISED:

INSTRUCTIONAL COMPETENCIES:

Upon successful completion, the student will be able to:
1. Construct a scattergram from two sets of data for cause and effect analysis.

2. Interpret the chart for a positive,negative, or no correlation between the X and ¥
variables.

3. Test for significance of the data between one and five percent.

REFERENCES:

Instructor Handouts ~ Scattergrams
Instructor Handouts - Scale Charts

m——

INSTRUCTOR EQUIPMENT/AV NEEDS:

Overhead Projector
Scattergram Overhead

m———— e e e — —-— —————————————————————————— e ———S————T

STUDENT MATERIALS:

e —— ————
e — — - - e e

LIST OF EVALUATION MEASURES:

Develop a scattergram from data on handout.
Determine positive, negative, or no correlation.

%
o
o)



WITC INSTRUCTIONAL PLAN PAGE 2

REFERENCE NO. OF
INSTRUCTOR PRESENTATION OQUTLINE: AV-CHALKBOARD DIAGRAM

.

— —— ——————————————————————

———
— ——————

OTHER INFORMATION (Grading practices, safety, other)




. CG991X2CO/PNDFTCOURS/S38QTXT
| WISCONSIN INDIANHEAD VTAE DISTRICT

Course Description/Outline 04/18/91
COURSE TITLE Internship - Industrial/Technical
COURSE NUMBER 10-699-1X2 CLASSROOM PRESENTATIONS (A)
SEMESTER HOURS 216 LAB/CLINICAL/SHOP EXPERIENCE (B)
CREDITS 3.00 INDIVIDUAL/INDEPENDENT INSTRUCTION (C)
CEU'S SIMULATED/ACTUAL OCCUPATIONAL EXP (D) 216.0
CEC'S ON~THE-JOB EXPERIENCE (E)

COURSE DESCRIPTION:

Internship is designed to provide students with on-the-job experience

in actual work situations. These experiences strengthen student
competencies through participation in a wide variety of occupational
experiences, ranging from routine assignments to specialized

work-related duties. (PREREQUISITES: Appropriate occupational courses
and a minimum of one-year successful associate degree program
competencies and/or instructor approval.)

COURSE COMPETENCIES:
Upon successful completion of this course, the student in accordance
with the grading standards will be able to:

1. Understand job positions with corresponding responsibilities.

2. Demonstrate professional attitudes, appearance, work habits,
and confidentiality.

3. Understand position interrelationships.

4. Establish priorities in organizing and completing work
assignments.

5. Apply occupational competencies to work assignments.
6. Accept constructive criticism.

NOTE: The level of competency achievement required will vary
depending on completion of the full course or fraction(s)

thereof.
PREPARED BY: SUBMITTED BY: Kurt L. Bents
COORD. APPROVAL: DATE: REVISED:
DISTRICT APPROVAL: DATE:
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COURSE TITLE: Internship - Industrial/Technical 2
COURSE NUMBER: 10-699-1X2 04/18/91

TYPE OF HOURS

COURSE OUTLINE BY UNITS: __ D
1. Establish training station working coopera-
tively with the campus instructor and
intern<nip employer and division supervisor
II. During internship and at completion student
identifies work assignments.
III. Campus instructor visits intern at site of
employment
IV. Internship employer evaluates student's work
habits and attitudes
V. On-campus discussion groups relating intern-
ship experiences
Simulated Actual Occupational Experience 216
Totals 216 0

RECOMMENDED/SUGGESTED TEXTS & MATERIALS:

1. Instru}ctor(s) prepared materials.
2. Training and/or insurance agreement.
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Wisconsin Indianhead
Teaohnical College

TRADE & INDUSTRY DXIXVISION
INTERNSHIP EDUCATION FPROGRAM

. QUESTIONS AND ANSWERS

What is WITC?

Wisconsin Indianhead Technical College is one of sixteen technical
colleges in Wisconsin providing skilled education and training to
industry and individuala. Wisconsin Indianhead Technical College has
graduated over 10,000 technically skilled individuals since 1941. The
mission of WITC is to improve the individual's quality of life and to
maintain the strength of Northwest Wisconsin's economic growth and
vitality. WITC reaponds to these challenges with technical education,
vocational education, general education, apprenticeship education, adult
and continuing education, remedial education and economic developnent.

Wwhat is the Internship Education Program?

The Internship Bducation Program is offered to WITC students.
Participants can earn up to three credits for working in industrial jobs
ralated to their major program. The program emphasizes a cooperative
relationship between the industry representative, WITC, and the student.

what is the Purpose?

The purpose of the internship is to help students apply concepts and
skills learned in college to the workplace, acquire knowledge, skills
and understanding available only on-the-job, and gain work-related
experience.

who are Internships For?

Internships are available to students in the Quality Assurance
Technician, two-year, assocliate degree program.

How Does Internship Bducation Differ from Part~Time Employment?

Internship students are committed to careers in their respective areas
of employment as evidenced by their enrollment at WITC. Therefore,
gtudents have a definite interest in learning more about their carxeers.
Students are required to attend a weekly classroom discussion where they
review projects, goals, reports and issues related apaecifically to their
field of employment. General topics about goal setting, problem
solving, human relations and other job-related areas are also covered.

Why is Internship Training Important?

Oon-the~-job "real world" experience is extremely difficult to replicate
in the classroom. However, the opportunity to apply and practice
classroom knowledge in an actual work environment can significantly
inerease the student/trainee's understanding of clasaroom coencepts.

What Obligations Does the Employer Hava?

The employer agrees to provide training experiences for the
student/trainee; to furnish a rating of the student/trainee's
performance; and to intern a student/trainee for a minimum of 72 (216
maximum} hours per summer.
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Wisconain Indianhesd
Technical College

TRADE & INDUSTRY DIVISION
INTERNSHIP EDUCATION PROGRAM

INTERNSHIP TRAINING AGREEMENT

Wisconsin Indianhead Technical College
1900 College Drive
Rice Lake, Wisconsin 54868

The primary goal of the internship course is to help the student/traince apply
concaptas and skills acquired in classes at Wiasconsin Indianhead Technical
College to the work situation; to acquire job-related competencies not
available in the school environment; and to gain work experience through the
relationships and responsibilities encountered on the job. The student is a
learner and will not replace current employees of the industry.

This is an agreement between all parties involved whereby either party may
terminate this agreement for just cause after discussing gituations with the
Wisconsin Indianhead Technical College internship instructor.

It is agreed that

{Rane of
Industry Representative)

(Address)

{city, 9tate, Z2ip Code)

{Telaphane Rumber)

has agreed to cooperate in an internship agreement, with:

(Hamo of
atudent/trainsa)

a student at Wisconain Indianhead Technical College in the Trade and Industry
Divisicn and enrolled in:

(Name and number of
courae)

Involvement dates:

{Firat date of
cmploymant }

(Laat date of
anployaant )

Continued on next page...
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[E WISCONSIN INDIANKEAD TECHNICAL COLLEGE AGREES TO:

- Provide an internship instructor to supervise student/trainee activities.

- Provide related classroom instruction.

- Two weeks prior to the starting date, have an instructor meet with the
employer to discuss the student/trainee's plan, curriculum, and goals. The
instructor will make periodic contacts to consult with employer. :

- Conduct avaluation of student/trainee performance between the employer and
ingtructor. : .

-~ Assist the student/trainee in developing an internship plan which meets the
educational goals of the Wisconsin Indianhead Technical College.

- Encourage student/trainees to maintain safety, health and other requirements
of the employer and policies and procedures of the Wisconsin Indianhead
Technical College.

|| THE INDUSTRY REPRESENTATIVE AGREES TO:

- Provide training experiences for the student/trainee to complete learning
experience goals which are mutually agreed upon by the Wisconsin Indianhead
Technical College and the employer.

- Furnish a rating of the student/trainee's performance.

- Engage the servicea of the student/trainee for the minimum number of hours
required for each credit taken at Wisconsin Indianhead Technical College
during the training period specified. (3 credits equals 214 semester hours)

- Consult with the internship instructor about the student/trainee's progress,
behavior or infractions of regulations or policies.

-~ Provide time for student/trainee advisement, coaching or counseling as to
prograss.

~ Provide emergency care to the atudent/trainee on the same basis as other
amployees.

[#] THE STUDENT/TRAINEE AGREES TO:

Remain with the original industry until the end of the semester.

Honor the rules, regulations, and policies of the internship program,

the industry and the Wisconsin Indianhead Technical College.

Perform and fulfill the assigned responsibilities of the interaship.
Comply with mandatory attendance in school and on the interaship.
Accumulate the total number of hours on the job per credit(s) regiatered.
Process all reports and complete all assignments in the semester enrolled.
Immediately inform the Wisconsin Indianhead Technical College internship
instructor and industry representative of any concerns or issues.

**TRAINING LEARNING PLAN TO BE ATTMCHED

WITC Student/Trainee‘s Signature Date
Industrial Representative's Signature Date
WITC Instructor/Coordinator's Signature Dats

£
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INTERNSHIP COURSE COMPONENTS

Technical Internship Applications

The technical internship course provides the student/trainee an opportunity to
learn in a structured employment environment undex the supervision of a
sponsoring industry and an instrucTor from WITC. Under this program, the
student/trainee can earn one to three credita arc gain practical work
experience in an area directly related to his or her career major. It is
rocommended that the student/trainee work a minimum of 12 hours per week
througheut the internship asgignment. In addition, attendance at a weekly
internship class is required. Internship learning goals, projecta, reports,
and diecussions will relate specifically to the atudent/trainee’'s employment.

Internship Assignment

The assignment will start as soon ag the student/trainee is gponsored by an
industry, has completed the Internship Training Agreement (Attachment A) and
student/Traineo Learning Plan, (Attachment B) is formally enrolled in the
Internship course, and has paid appropriate fees. The student/trainee will be
formally evaluated by his or her supervisor during the internship assignment
(see Attachment C, Student Performance Evaluation). The gtudent/trainee's
Goal Summary Report (as described on the following page) will ke completed
prior to final evaluation.

Intexrnship Class

The internship class, a redquired component of the internship course, will meet
each week throughout the semester. The format will include discussion
designed to encourage gstudent/trainees to share their internship ezperiences
and progress on learning goals with other student/trainees. During any week
when there is not a scheduled class gession, student/trainees will be expected
to brief the instructor on their progreas and performance relative to
internship projects and learning goals. Student/trainee attendance at all
scheduled internship activities is mandatory. Attendance will be recorded.

Bi—weekly Experiences Report

student/trainees will be required to ccuplete Bi~weakly Reports

(Attachment D). These reports summarize hours worked during the month, on—
the-job experiences, and prograss on project and learning geals. The reports
also ask student/trainees to list problems, expreas concerns and suggest
specific topics for classroom discuasion.

Goal Summary Report

A summary report is required of all student/trainees upon completion at the
ond of the semester of all learning goals. Specific guidelines for this final
report include:
1. All summary reports will be typewritten and in proper grammatical forxm.
2. The report will summarize a goal or project that the student/trainee has
accomplished during the semester internship. This summary will include:
a. The goal number (from the Student/Trainee Learning Plan) and the
date the goal was completed.
b. The goal statement as made on the learning plan.
c. A gpecific description of what the atudent/trainee did (or tried to
do) in regard to the goal.
d. The results of the student/trainee's pursuit of the goal including
an explanation of what was jearned as a result of the internship
experience.

Continued on next page...
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Geal Summary Report Continued...

e. A description of difficulties or problems enceuntered in
accompli.shing the goal, including recommended changes the
atudent/trainee or sponsoring industry (or both) would make if this
experience was repeated.

f. A description of the industrial representative's reaction to the
student/trainee's discussion of his or her goal performance with the
industrial representative. Include suggestions made by eitherxr
party.

g. Aattached samples or copies of work produced by the student/trainee
to meet his or her goal. :

h. A personal evaluation of the student/trainee’'s goal performaice on

the following scale: '

= Qutstanding accomplishment of goal;

Above average accemplishment of goal (i.e. accurate, prompt

completion of goal but not as thorough as could be);

Average accomplishment of goal (i.e. met minimum requirements of

accuracy and premptness although completeness was marginal);

Significant progress made but goal not accomplished;

Goal not accomplished.

" £
.y

O N We
B fl

[ ]

Grading

Student/trainee will be working on several learning goals and/or projects
throughout the internship. Reporting on these job-related learning goals and
projects will be important. Grades will be based on the following composite
factors:
1. Industrial representatives evaluation of student/trainee's overall on-
the-job performance.
2. Completion of eatablished goals and class projects including accuracy,
thoroughness and promptness of summary reports.
3. Class performance including the accuracy, thoroughness and promptness of
all reports and assignments ordered by the instructor, attendance, and
class participation.

ERE




 STUDENT/TRAINEE LEARNING PLAN

| TRAINING STATION/TRAINING SPONSOR:

g “End of Intecnship Rating Scale; 4=Cutstanding Accouplishment of Goal; I=Above Avarsge Accowplishsent

of Goals 2=Average Accecplishment of Goal; 1xGignificant progress mads but goal not accomplished;
O0=Goal not sccomplished,

Wwe the undersigned agree with the validity of the learning guals listed
above. The internship sponsor and the Wisconsin Indianhead Technical
College agree to provide the necessary support to allow the student to
auccesafully complete the goals listed above. (The internship
instructor/coordinator signatureas of approval from the student/trainee and
employer/supervisor.)

Studant/Traineats Jigpature Instructor *s Signature
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Rating Period: Prom:

Date of Rating:

Prepare this rating carefully and accurately. Its value lies in the

impartiality and sound judgement used by the evaluator.

Judge oach

characteristic or trait separately. You should not let your evaluation of
one trait unduly influence you on ancther. Keep in mind that this rating
should express an evaluation of the intern in comparison with other doing
the same or similar work. make no entry except where statement is based on
personal knowledge. Please indicate individual's progress teo date by
placing a circle around the appropriate rating. Be certain to read the

descriptions in each category before rating.

=y

S T————

i

T ——— v — e

e

Unsatisfactory

236

QUANTITY OF WORK—~ Consider quantity of work and
| promptness with which it is completed. Industrial Fair
Repregsentative Comment: satisfactory
Very Good
Bxcellent
. Unknown
QUALITY OR WORK- Consider neatness, accuracy, and genaral | Unsatisfactory
efficiency of work. Does the atudent constantly maintain | Fair
high workmanship in this respect? Industrial Rep's Satisfactory
Comment:: Very Good
Excellent
Unknown
KNOWLEDGE OF JOB- Consider how much tha student knows Unsatisfactory
about internship and of other work closely related to it Fair
and work in other department. Industrial Rep's Comment: Satisfactory
Very Good
Excellent
Unknown
INITIATIVE- Consider ability to act on own responaibility Unsatisfactory
in absence of instructiona. Can student/trainee start Fair
neaded work and go ahead. Industrial Rep’'s Comment: Satiasfactory
Very Good
Bxcellent
Unlnown
APTITUDE AND ABILITY TO LEARN- Consider how quickly the Ungatisfactory
student learns new work, retains what has been learned, Fair
and ease with which instructions are followed. Satisfactory
Induatrial Rep's Comment: Very Good
Bxcellent
Unknown
| ATTENTION TO DUTY- Consider ability to work thoroughly Unsatisfactory
I and conscientiously. Industrial Rep's Comment: Fair
Satisfactory
Very Good
Excellent
Unknown i
—_— ]
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DEPENDABILITY- Consider the amount of supervision

Unsatisfactory

li

-If unsatisfactory or questionable in present position state reason whys

required. Can you depend on the student/trainee's word? | Fair

Punctuality? Attendance? Industrial Rep's Cooments: Satisfactory
Very Good
Bxcellent
Unknown

JUDGMENT- Consider the intelligence and thought used in Unsatisfactory

arriving at decisions. Does the student/trainee have Fair

the ability to think and act calmly, logically, and Satisfactory

rapidly under stress? Industrial Rep's Comment: Very Geod

it Excellent

Unknown

COOPERATION- Consider willingness to work with and help Unsatisfactory

others. Is student willing to assume the full share of Fair

work and responsibility? Industrial Rep‘'s Comment: Satisfactoxy
Very Good
Bxcellent ¢
Unknocwn

PERSONALITY—- Consider appearance, tactfulness, self- Unsatisfactory

confidence, integrity, loyalty, and the impression made Fair

on others. Industrial Rep’'s Comment: Satisfactory
Very Good
EBxcellent
Unknown

-Is student satisfactory in present position? Yes No

~-State any factors you fell reduce the effectiveness of the student's work:

~Give other pertinent facts, especially with reference to character, habita

and special skilla, which should be known.
strengths.

Refer to weaknesses as well as

-Hag student/trainee made progress? Yes No N/A Unkaocwn
-Do you consider the student/trainee capable
of future advancement? Yes No N/A Unkncwn
~-Have unfavorable entrieu been brought to the
attention of the student/trainee under your
supervision prior to preparing this rating? Yea Re
-How many weeks has this atudent/trainee been
under your guidance?
Signature of Rating Official Date
Signature of Student/Trainee Date
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Wisconsin Indianhead
Technical Colloege

TRADE & INDUSTRY DIVISION
INTERNSHIP EDUCATION PROGRAM

-

e ———— e me————

TRAINING STATION/TRAINING SPONSOR:

Month covered by this report:

Recoxd the number of hours worked for each of the weaka in the moath.

HOURS WORKED - WEEK 1 to
(data) {dats)
HOURS WORKED - WEEK 2 to
HOURS WORKED ~ WEEK 3 to
HOURS WORKED - WEEK 4 to
HOURS WORKED —~ WEEK 5 to

TOTAL HOURS

Industrial Representative‘’s Signature
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1. Summarize new experiences, progress made on goals and projects, and/or
problems which occurred during this month. '

o
—

grrgm— i e - e S e ———— e s et i

! 2. List problems, concerns and/or topics you would like the internship
instructor to discuss in claga. Be gpecific!

Student/Trainee's Signature Date

Submit this report to the internship instructor.
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c WISCONSIN INDIANHEAD VTAE DISTRICT

\ Course Description/Qutline 06/30/89
COURSE TITLE Statistical Analysis
COURSE NUMBER 10-804~1XA CLASSROOM PRESENTATIONS (A) S4.00
SEMESTER HOURS 94 LAB/CLINICAL/SHOF EXIPERIENCE (B
CREDITS 3,00 INDIVIDUAL/INDEIPENDENT INSTRUCTION (C)
CEU’S SIMULATED/ACTUAL QCCUFATIONAL EXF (D)
CEC’S ON-THE-JOB EXPERIENCE ()
COURSE DEQCRIETIONS

an inferential statistics course that introduces probabilities and the
Rinomial, Foisson and normal probability distributions. Sampling
concepts and distributions are discussed and related to the central
Limit theerem, Various one samPle and two sample hypothesis testing
precedures are covered along with chi square analysis and linear
regreasion relationships.

COUBRSE _COMPETENCIESY
Upon successful completion of this course, the student in accordance

with the grading standards will be able tol

i. LDefine probability.
2, Coarrectly use addition and multiplication rules to perform
praobability computations.
3. Use probabilities to compute expected values.,
{ 4., Deefine probability distributions and calculate the
probabilities in Rinomial, Poisson, and novmal distributions.

S. lse computer programs to simulote dice experiments.

6 Choose the corvect sample size and sampling plan for the
problem under consideration.

7. Dafine the central Limit theorem and explain the relationship
that exists between the standard error of the mean and the
samp le size.

8. Define the law of lLarge numbers.

?., Compute estimates of Population means at different levels of
confidence for known and unknown values of the population
standard deviation,

i0. Compute one sample hypothesis tests of means for boeth known
and urknown values of the population standard deviation.

11. Compute two sample hypothesis tests of means for both known
and unknown values of the population standard dsviation.

i2. Use chi=-sauare methods for k—-sample hypothesis tests of
rPraevcaentages. .

13. Use chi—-square concepts for goodness of fit tests.

14, Use linear vregression equations to demonstrate causal re-
lationships between two variables.

- oS At & T s ey $ 8 § G 0 @ G G et iy i e

f“REFARED kY! OGene Lorenz SUBMITTED BY: ERill Rhiger

"\ COCRLI, aFFROVAL: George Fratt - DATER REVISEDR
DISTRICT APFROVALS Lois Eizhman DaATE S
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COURSE TITLE! Statistical Analysis
COURSE NUMBER: LO-804-Lxg

COUBSE .QUTLINE. BY_UNIISL

I. Probability and Prebability Dlsfrsbuflong

II.

1II.

IV,

A. Meaning and Types
i. A priori
2., Immerical
3: Subljective
K. Frobability .Computations
i, Addition rule fer mutually
exclusive events
2., Addition rule for non-mutually
exclusive events
I, Huttiplication rule for
i ndependent events
4, Multiplication rule for
dependent events
C. Expected Value
1. Dice
2. Cards
£F. Use of Shewharts Rowl teo
Iiemonstrate Fxobabnl;tzes
G. Probability Distribution
1. Binomial
2. Normal
3. Poisson

Sampling Concepts

A, Simple Randem Sampling

L. Stratified Sampling

C. Cluster Samrling

I'. Sampling Distvibution of Means
1. Mean of the sampling distribution

of means

2, Standard deviation of the sampling
distribution of means

3. Central Limit theorem

Estimating Means and Fercentages

A, Interval Estimation of the Foeopulation
Mean for Known and Unknown Fopulation
Standard Deviation
1. Confidence levels

B. t Distribution
1. DNegrees of fTrecedom

C. Determination of Sample Size

Testina Hyrotheses - One Sample Frocedure,

z and t distributiaon

A, Null and Alternative Hypotheses,
Levels of Significance

E. Iecision Rules

C. Statistical Decisions

I, Une Sample Hyrpothesis Tests of Means

E. One and Two Yailed Tests When the

Population Standard Deviations are Eoth
Known and Unknown

eql

Y
~

vos avs o7

TYPE OF HOURS
~a. ~Bo

18.00

6.00



.
- o -~

. COURSE TITLE: Statistical Analvsis §‘ -
: COURSE NUMBER: 1O €04-LXR e D9 G 4

s

U, Testing Hypothesés — Two Sample Mrocedures &6.00

A. Two Tailed When the Population Standard
lleviations are Known and Unknown
) B. One Tailed When the Pepulation Standard
\ Deviations are Known and Unknown .

VI. Chi--Square Analysis §.00
A. The Chi-Square NDistribution
e K-Sample Hypothesis Text of Percentaqges
- C. Goodness of Fit Chi Square Test

UII. Linear Relationship Detween Two Variables 6400
A, Linear Regression and Scatter Grams
. R, Estimation of Regression Lines

e =

Totals 54,00 @
EECOMMENDEN/SUGGESIED_TEXTS_A_MATERIALS:

S%a?istics4 a_ Fresh_fpproach - Sanders, Eng, and Murph, McGraw Hill
sampling Techniques - Cechran, John Wiley and Sons
Statistical Quality Assurance — Guldner, Delmar

Statistics — William Hays, Holt Rinechart
Introduction to Probability and Statistics, Mendenhall 7th Edition, Duxbury
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* . CAMPUS:” <=Rice Lake DATE PREPARED:

PROGRAM: __-DATE REVISED:
INSTRUCTOR:___ Gene Lorenz ‘ _* “"DATE REVISED: "
. 1.2 it \f. 'z.:.’"':'. . ;'T .
. I

NISCONSIN INDIANHEAD VTAE DISTRICT, '~
LESSON/UNIT PLAN OF xnsrnucrron .

DY TIR TP IP Y SRRy

COURSE TITLE: Statistical Analysis COURSE“ﬁUMééﬁiL" 10-804~1XA

[ PYOR ' . e

LESSON/UNIT NO.: 1 TITLE:  Probability and Probability Distribution

TIME (APPROXIMATE) . LECTURE:_ 18 hrs. . ~. .. . . - .
. LABORATORY: S

L. C e r .
. . R . -
e e ees ewew s ae - . . g PP e . N SR TP

1. OBJECTIVES/COMPETENCIES

. . [ - - ® - .- .
cae e . ) Y e L et e e . . L )

+ :,

Upon successful completion of this lesson/unit, the student should be able to:
1. Define probability and explain how ptobabilities can be classified.

2. Perform probability computations using the multiplication and addition
rules. e
3. Compute expected valuas as they relate to probabilitieé. S

. ot e hY
R S gt

4. 'Explain what a probability distribution is..
5.. Compuce ptobability as related co a poisson disttibution.

6. Compute probabilities as related to a binomial distribution.
7. Compute probabilities as related to. a nmormal distribution.

8. Construct operating characteristic curves for acceptance sampling
problems.




Iv.

II. PRESENTATION QUTLINE
A. Definition of Probability
B. Classifications of Probability ) -
1. -a priori

2. 1imperical
3. subjective
C. Probability Computations "
1. addition rule
a. mutually exclusive events
b. non-mutually exclusive events
2. Multiplication rule
a. independent events
b. dependent events
3. Counting rules
.a. combinations
. b. permutations
D. Expected Value (mathematical expectation)
l. games
" a. -dice
b. roulette
¢. other (determining insurance premiums, etc)
d. use of microcomputers to demonstrate expected
value
. E. . Probability Distribution
l. binomial distribution . -
a. lot acceptance sampling for defectives

-~

b. operating characteristic curves for sampling ° -

plans - acceptance sampling
¢. use of microcomputers to demonstrate
sampling plans
2. poisson distributiens
a. operating characteristic curve for sampling
plans (poisson approximation to the binomial
distribution)
3. Normal distribution

REQUIRED SOURCES

Chap 5 Sanders P 116
Chap 5 Sanders
P 117-118

Chap 5 Sanders

Chap 5 Sanders

also, see additional
resources below
teacher prepared
material

.Chap 5 Sander:

also, see additiomal
resources

a. normal approximation to the binomial distribution :

b. use of microcomputers to show approximation

Lecture presentation

ITI. STUDENT EVALUATION -

Text and teacher prepared problems for daily assignments.

Teacher prepared quizes and unit test.

ADDITIONAL RESQURCE MATERIALS

Teacher prepared microcomputer software.
Chap

Microcomputer with appropriate software

5 - Statistics - A Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 3-6 - Intro to Probability and Statistics - Mendemhall, Duxbury
Chap 6&7 - Schaum's Outline Series, Theory and Problems of Statistics, 2nd

Edition, Spiegel, McGraw-Hill
Chap

Use additional pages if more space is needed.
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5 - Statistical Quality Assurance - Guldner, Delmar



CAMPUS:  Rice Lake DATE PREPARED:

PROGRAM: . DATE REVISED:

INSTRUCTOR:  Gene Lorenz ' - DATE REVISED:

WISCONSIN INDIANHEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE TITLE: Statistical Analysis COURSE NUMBER: 10-804-1X

LESSON/UNIT NO.:__ 2 TITLE: __ sampling Concepts

TIME (APPROXIMATE) LECTURE: 6 hrs.
LABORATORY:

I. OBJECTIVES/COMPETENCIES

Upon successful completion of this lesson/unit, the student should be able to:

1. Explain the importance of and advantages of sampling.

2. Define and explain the concept of simple random sampling.
3. Define and explain the concept of gtratified sampling.

4. Define and explain the concept of cluster sampling.

5. Describe the steps required to produce a sampling distribution of .sample
means.

6. Calculate the mean of a sampling distribution.

7. Calculate the standard deviation of the sampling distribution (standard
error of the mean).

8. Define and explain the central limit theorem and the relationship between
the sample size and the standard error of the mean.
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II. PRESENTATION QUTLINE

A.

B.

D.

III.

Text and teacher prepared problems for daily azssignments.

~

Purpose and importance of sampling

Kinds of samples
l. judgment samples .
2. probability samples

a. simple random

b. stratified

¢. cluster

Sampling distribution of means

l. mean of the distribution

2. standard deviation of the sampling distribution
of the means

3. central limit theorem

Sampling distribution of percentages (proportions)
l. mean of the distribution
2, standard deviation of the distribution

STUDENT EVALUATION

Teacher prepared quiz and test.

Iv.

L]

ADDITIONAL RESOURCE MATERIALS

REQUIRED SOQURCES

Chap 6 Sanders

Chap 6 Sanders

Chap 6 Sanders

Chap 6 Sanders

Lecture presentation

Chap 6 - Statistics - A Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 7 - Introduction to Probability and Statistics - Mendenhall, Duxbury

Use additional pages if more space is needed.
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CAMPUS: - Rice Lake DATE PREPARED:

PROGRAM: ~ DATE REVISED:
INSTRUCTOR: Gene Lorenz E "~ DATE REVISED:

WISCONSIN INDIANHMEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE TITLE: Statistical Analysis COURSE NUMBER:____ 10-804-1XA

LESSON/UNIT NO.: 3 TITLE: Estimating Mesns and Percentages

TIME (APPROXIMATE) LECTURE: _ 6 hrs.
LABORATORY:

1. OBJECTIVES/COMPETENCIES

Upon successful compietion of this lesson/unit, the student should be able to:

l. Estimate the population mean from an appropriate gample with or without
knowing the standard deviation.

2. Estimate the population proportion using an appropriate sample.

3. Determine the appropriate sample size to use to estimate the population
proportion or mean.
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II. PRESENTATION QUTLINE REQUIRED SQURCES

A. Interval estimation of the population mean - normal Chap 7 Sanders
distribution

1. confidence levels
a. confidence coefficient
2. estimating the population mean with known
standard deviation
3. estimating the population mean with unknown
standard deviation
B. Interval estimation of the population Chap 7 Sanders

l. degrees of freedom
C. 1Interval estimation of the population ptopottion Chap 7 Sanders
D. Determination of sample gize Chap 7 Sanders

l. population mean
2. population rroportion

Lecture presentation

ITI. STUDENT EVALUATION

Text and teacher prepared problems for daily assignments.

Teacher prepared quizzes and unit test.

IV. ADDITIONAL RESOURCE MATERIALS

Chap 7 - Statistics - A Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 8 - Introduction to Probability & Statistics, Mendenhall 7th Edition,
Duxbury

Use additional pages if more space is needed.
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DATE PREPARED:
_ DATE REVISED:
-_DATE REVISED:

CAMPUS: -  Rice Lake

PROGRAM:
INSTRUCTOR: Gena Lorenz

WISCONSIN INDIANHEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE TITLE: Statistical Analysis _ COURSE NUMBER:____10-804-1XA

LESSON/UNIT NO.: 4 TITLE: __ Testing Hypothesis One-Sample Procedures,
_— z and t-distribution

TIME (APPROXIMATE) LECTURE: g hrs.
LABORATORY :

I. OBJECTIVES/COMPETENC IES

Upon successful completion of this lesson/unit, the student should be able to:

1. Explain the term “statisticallly significant."

2. Compute one-sample hypothesis tests (both one and two tailed) of means
when the population standard deviation is krawn,

3, Compute one-sample hypothesis tests (both one and two tailed) whem the
population standard deviation is unknown.

4. Compute one-sample tests of proportions for both one and two tailed tests.
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IT. PRESENTATION QUTLINE

A. The
le
2e
3.

B. One
l.
2.
3.

be

C. Ome

1.

hypocﬁesis - testing procedure it

null and alternative hypotheses
levels of significance
decision rules and statistical decisions a

sample hypothesis tests of means

one tailed test with known standard deviation
two tailed test with known standard deviation
one tailed test with unknown standard deviation
a. 2z and t, distribution

two tailed test with unknown standard deviation
a. 2 and t, distribution

sample hypothesis tests of proportions

one and two tailed tests for large samples

ITI. STUDENT EVALUATION

Text and teacher prepared problems for daily assignments.

Teacher prepared quizzes and unit test.

IV. ADDITIONAL RESOURCE MATERIALS

Chap 8

REQUIRED SOURCES

Chap 8 Sanders

Chap 8 Sanders

Chap 8 Sanders

Lecture Presentation

— Statistics - A Fresh Appreach, Sanders, Eng, Murph, McGraw-Hill

Chap 9 & 10 - Introduction to Probability and Statistics, Mendenhall 7th

Edition, Duxbury

Use additional pages if more space is needed.
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CAMPUS: _Rgve Lake DATE PREPARED:
PROGRAM:  DATE REVISED:

INSTRUCTOR: __Gene Lorenz . ".DATE REVISED:

WISCONSIN INDIANHEAD VTAE DISIRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE TITLE:_ Staristical Analysis COURSE NUMBER:__10-804-1XA
LESSON/UNIT NO.:___ 5 TITLE: __ Testine Hypothesis - Two-sample Procedures

TIME (APPROXIMATE) LECTURE: ¢ hrs.
LABORATORY:

I. OBJECTIVES/COMPETENCIES

Upon successful completion of this lesson/unit, the student should be able to:

1. Perform the computations for a two~sample test of hypothesis (both one and
two tailed) when the population standard deviations are known.

2. Perform the computations for a two-sample test of hypothesis (both one and
two tailed) when the population standard deviations are unknown.
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IT. PRESENTATION QUTLINE REQUIRED SOURCES

K

A. Two—sample tests of means ' Chap 92 Sanders

1. the sampling distribution of the difference
between sample means .

2. two-tailed testing when the population standard
deviations are known

3. one-tailed testing when the population standard
deviations are knownm )

4. two-tailed testing when the popularion standard
deviations are unknown

5. one-tailed testing when the population standard
deviations are unknown

B. Two—-sample tests of proportions : Chap 9 Sanders
1. the sampling distribution of the differences
between sample proportions
2. two-tailed tests between proportions
3. one-tailed tests between proportions

Lecture Presentation

ITI. STUDENT EVALUATION

Text and teacher prepared problems for daily £§siguments.

Teacher prepared quizzes and test.

IV. ADDITIONAL RESOURCE MATERIALS

Chap 9 - Statistics - A Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 9 & 10 - Introduction to Probability and Statistics, Mendenhall 7th
Edition, Duxbury

Use additional pages if more space is needed.
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CAMPUS: Rice Lake DATE PREPARED:

PROGRAM: DATE REVISED:

INSTRUCTOR: __Gene Lorenz E _"_DATE REVISED:

WISCONSIN INDIANHEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

COURSE TITLE: cratistical Analysis COURSE NUMBER:____10-804-1XA
LESSON/UNIT NO.: 6 TITLE: __ Chi-Square Analysis

TIME (APPROXIMATE) LECTURE: __ 6 hrs.
LABORATORY:

I. OBJECTIVES{FDMPETENQIES

Upon successful completion of this lesson/unit, the student should be able to:

1. Use chi-square analysis to test the hypothesis that three or more
independent samples have all come from populations having the same
proportion of a given characteristic.

2. Use chi-square analysis to test the probability that a population under
study £its one with a known distribution of values.




IT. PRESENTATION QUTLINE REQUIRED SQURCES

A. Chi-square distributions and :eéting - Chap 11 Sanders
1. chi-square distributions

2. chi-square testing
a. K-sample hypothesis test of proportions

3. goodness of fit test

Lecture Presentation

ITT. STUDENT EVALUATION

-

Text and teacher prepared problems for daily gssignments.

Teacher prepared quizzes and unit test.

IV. ADDITIONAL RESOURCE MATERIALS
Chap 11 -~ Statistics ~ A Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 13 - Introduction to Probability and Statistics, Mendenhall 7th Edition,
Duxbury

Use additional pages if more space is needed.




CAMPUS: ™ Rice Lake DATE PREPARED:
PROGRAM: _ DATE REVISED:

INSTRUCTOR: ___ Gene Lorenz 5 _"7.DATE REVISED:

. T e . -
[ XY 1 . -e Ile - o

WISCONSIN INDIANHEAD VTAE DISTRICT
LESSON/UNIT PLAN OF INSTRUCTION

-~

COURSE TITLE: Statistical Analysis COURSE NUMBER: 10-804-1XA
LESSON/UNIT NO.: 7 TITLE: Linear Relationships Between Two Variahles

TIME (APPROXIMATE) LECTURE: __ 6 hrs.
LABORATORY:

1. OBJECTIVES/COMPETENCIES

Upon successful completion of this lesson/unit, the student should be able to:

1. Calculate the slope and intersection for the linear regression equation
that shows the relationship between two variables.

2. Calculate the standard error of estimate and use it to prepare interval
estimates for the dependent variable.

3, Calculate the coefficients of determination and correlation for a linear
regression relationship. :




II. PRESENTATION QUTLINE REQUIRED SOURCES

A. Regression analysis Chap 14 Sanders

1. scatter diagrams
a. independent and dependent variables .

2. linear regression equation
a. slope and intercet

3. use of equation in forecasting

B. The standard error of estimate Chap 14 Sanders
l. calculation of
2. interval estimate for predictions

C. Correlation analysis Chap 14 Sanders
}. coefficient of determination

2. coefficient of correlation
I Lecture Presentation

ITI. STUDENT EVALUATION

Text and teacher prepared problems for daily a8signments.

Teacher prepared quizzes and unit test.

*

IV. ADDITIONAL RESOURCE MATERIALS

Chap 14 - Statistics - A Fresh Approach, Sanders, Eng, Murph, McGraw-Hill

Chap 11 - Introduction to Probability and Statistics, Mendenhall 7th Edition,
Duxbury

Use additional pages if more space is needed.




- .. ¥1SCONSIN INDIANHNHEBAD VTAE DISTRICT

COURSE DESCRIPTION/OUTLINE

COURSE TITLE INDUSTRIAL ECONOMICS AND FINANCE

COURSE NUMBER - - — CLASSROO0M PRESENTATIONS (A)

SEMESTER HOURS LAB/CLIRICAL/SHOP EXPERIENCE (B)

ggg?sus _ INDIVIDUALIZED/ INDEPENDENT INSTRUCTION(C)
cEU’ SIMULATED/ACTUAL OCCUPATIONAL EXPERIENCE (D)
CEC's ON-THE-JOB EXPERIENCE (E)

COURSE DESCRIPTION: 51 provide an understanding of how fipancial information can be
interpreted and applied by technicians in planning and implementing quality
improvements. The gtudents will recognize the significance of depreciation
and inventory systems. An Introduction to Quality Costs Concepts will be
included.

PREREQUISITES:

COURSE COMPETENCIES:

Upon sSuccessful completion of this course, the student in a
ccor
standards will be able to: ’ dance with the grading

1. Explain how to use Quality Cost Systems as a bases for Quality
Improvement, profit enhancement and cost improvement.

2. Justify capital expenditures.
3. Display knowledge of budgeting and inventory systems.
4. Describe the function of supply and demand.

5. Explain the difference between internal failure, external failure,
prevention and appraisal costs.

6. Describe. the function of basic financial statements.
7. Assemble financial information for a management presentation.

8. Summarize approaches to the use of financial ratios.

- W - — . - - -
- D T - T G G A S S T S S e Anp
- -

-y W -

APPROVED REVISED REVISED REVISED

OUTLINE PREPARED BY:
QUTLINE SUBMITTED BY:
COORDINATOR APPROVAL:
DISTRICT APPROVAL:

(CD/#MCa)




CLASSROOM LAB/CLINICAL/

JURSE OUTLINE BY UNITS: HOURS SAZ SHOP SOURS SB!
I. Introduction to Finance and Economics 2
II. BEconomics Systems ' 8

a. Nature of Economics
b. Characteristics of Economics

1I1. Basic Financial Systems 8
a. Ipcome statements, balance aheets and other related statements

IV. Basic Fipancial Ratios 2
a. Approaches to use of financial ratioa

b. Evaluation of financial ratios

V. Budgeting Process and Standard Costs 8
¥I. Depreciation , 2
viI. Inventory Functions and Policies 6

a. Baaic concepts
b. Inventory measurement
c. Inventory pricing methods

Vi1I. Cost Accounting Principlea 4
a. Determining unit costs
b. Illustration of cost flows

IX. Capital Expenditure Analysis 8
a. Rate of return, payback analysis
b. Time value of money
¢. Purchase vs. lease

X. @Quality Cost Concepts 2

XI. .Quality Cost Collection and Analysis 2

XII. Mapagement Presentation 2
54

RECOMMENDED/SUGGESTED TEXTS & MATERIALS:

CDL/8MCa) &




CoH231LBOCA/AFRFTCOURS A B3BRTXT

WISCONSIN INDIANHEAD VTAE DISTRICT

Course Description/Outline Q620791
COURSE TITLE Ruality Concept and Team Ruilding
COURSE NUMBER 10-623-180 CLASSROOM FRESENTATIONS (A) 36.00
SEMESTER HOURS T2,00 LAB/CLINICAL/SHOF EXFERIENCE (BR) 36.00
CREDITS 2.00 INDIVIDUAL/INDEFENDENT INSTRUCTION (O
cEUrS SIMULATEL/ACTUAL OCCURATIONAL EXF (I
CEC*S ON-THE~JOR EXFERTENCE (E)

COURSE_TNESCRIETIONS

This course is intended to analyze team building? the steps involved,
the members, the process, and the effectiveness. Throughout the course
the team concept will be tied intoe auality improvements. The student

will lLearn various duality tools which will be useful to the team.
(PREREQUISITES 623-~160 Introduction to Quality Contral.)

COURSE. COMPEIENCIESS

Upon successful completion of this course, the student in accordance
with the grading standards will be able tol

1. Evaluate the importance of teamwork and emplovee inve lvement.

2, Define the roles of team leaders and team members.

3. Determine the vatue of work force empowerment and its
effectiveneas.

4, Distinguish between formal groups and informal aroups.
5. Describe the functiong fulfilled by aroups.
&. Recognize the stages of the change process.
7., Contribute to quality improvement within team fyamework.

8. Demonstrate the use of the seven basic quality concept tools.

@ Demonastrate the use of the seven management and planning tools.
PREFAREN BY: Mike Royle SUBMITTED BY! Kurt Rents
COORDI. AFFROVAL. S Watt Peters IATES: &/4a/71 REVISGEDS

DISTRICT AFPFROVAL! Lois L. Eichman DaTES &6/91
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COURSE TITLE: Quality Concept and Team Building

COURSE NUMRER?S: 10-623-180 Q&/20/9L
: TYFE OF HOURS
COURSE _QUTLINE. BRY_UNIISL B -t
J. Quality Leadership 2.00 2,00

e Frinciples of
. How to get Started?

II. Quality, Improvement Rasics &6.00 & .00
A. leming'a 14 Foints
e Seven Neadly Diseases
C. Flowcharts, Fareto Charts, Cause and
Effect Diagrams, Brainstorming

I71. Team Selection 2.00 2.00

IV. How to get Stavted Right at Initial Meetings 4 ,Q0 4,00
Ao Guidelines for Meetings
R Objectives of Meetings

V., Development of Improvement Flan 6.00 6.00
A. Direction, Mission Statement
E. Scientific Approach
Cse Bteps of Frocess Improvement
D Strategies

VI, Understanding Group Dynamics 4,00 4,00
A. Tuckmant!s Stages of Team Growth
B. Forter’s Stages if Team Growth
C. Characteristics of Succesaful Teams

VII. Team-Huilding activities 2.00 2.00
VIII. Team—-Building Exercises 4,00 4.00
IX, Seven Management and Flanning Tools 4&.00 & .00

Totals 24400 26000

EECOMMENREN/ZSUGRESTEN. IRXIS. & _HMAIERIALS:

THE TEAM MANOBOOK, Feter R. Scholtes, Jorner Aggociates, Inc.
MEMORY JOGGER PLUS+, Michael Braasad, Goal/QFC, 1989.
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LOHAT1THCO/AFRFTCOURS/S3IBQATKT

WISCONSIN INDIANHEAD VTAE DRISTRICT

Course Description/Cutiine 06728791
COURSE TITLE Desian of Experiment
COURSE NUMEBER 10-423—-176 CLASSROOM PRESENTATIONS () 18.00
SEMESTER HOURS 4,00 LAR/CLINICAL/SHOF EXFERIENCE (R) 36.00
CREDITS 2,00 INDIVIDUAL/INDEFENDENT INSTRUCTION (O
CEU*S SIMULATER/ZACTUAL OCCUFRATIONAL EXF  (ID
CEC?*S ON-THE-~JOR EXFERIENCE ()

CQURSKE..DESCRIETIONL

This course is intended to be an introduction to the philosophy of
pxperimental design. The participant will be able to be a vital part
of designing an experiment, gathering data, inputing data, ani
analyvzing data. (FREREQUISITESS: 804-119 Rasic Statistics and 6323~170
Statistical Process Control.)d

COURSE. _COMEETENCIESL
Upon successful completion of this course, the student in accordance
with the arading standavds will be able tol

“ Apply analvsic of experiment to increased process understanding.

1

Asaigt in experimental designs.

2., Dist' n uwish between Classical, Taguchi, and Shanin experiments.
4, Use screening designs.

S, Determine crucial process variables.

&, Reduce variation on process variables.

T Explain the role that design of experiment plays during a
product®*s Life cycle.

8. IDetermine wheve tolerances could be increased on unimportant
variables.

FREFARED BY: Mike Rovle SUBMITTED BY?! Kurt Bents
COORI. AFFROUAL.Y Walt Feters DATES &/74/%91 REVISEDS
NISTRICT aFFROVAL: Lois L. Eichman DATES &/%21
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COURSE TITLES Desian of Experiment 2

SOUIRSE MUMRER S 10423 ~-176 06/28/91
TYFE OQF HOURS
COURSE. . QUTLINE_BY. _UNIISS - I <
1. Introduetion to ILndustrial Experimentation 1.00 2.00

A, Objectives of Experimentation

. Desivable Propevties of a Good
Experiment

N. Applications for Experiments

IT. Concept of Variation 1.00 2.00
TIT. Analyaias of Means 1,00 2.00
IV, Analvsia of Variance 2,00 4,00

Ne F-Ratio
2. Contrasts

V., Full Factorial Designs 2.00 4.00
UlL. Fractional Factorial Designs 2.00 4,00
VII. Scresning Designs 1.00 2.00
VITII. Taguchi fAppyroach 2,00 4.00
IX., Shanin Approach 2.00 4.00
X. Evolutionary Opevation 2,00 4.00
XI. Response Surface Methodology 2.00 4.00

Totals 18.00 26200

BECOMMENUED/ZSUGGESTER_TIEXIS_s_MATRERIALSL

UNDERSTANDING INOUSTRIAL EXFERIMENTATION, 2nd Ed., LDonald Wheeler,
SC Freass, Inc.
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CoRILTHCO/APRFTCOURS/G38QTXT

WISCONSIN INDIANMEAD VUTAE DISTRICT

Course Description/OQutliine Q6/20/91
COURSE TITLE Geometrical Dimensioning and Tolerancing
COURSE NUMEER 10-623-175 CLASSROOM FRESENTATIONS (d) 18.00
SEMESTER HOURS 54,00 LAB/CLINICAL/SHOF EXFERIENCE (R 36.00
CREDITS 2,00 INDIVIDUAL/INDEFENDENT INSTRUCTION (C?
CEU’*S SIMULATED/ACTUAL OCCUFRATIONAL EXF (DD
CEC*S ON-THE-JOR EXFERIENCE (E?

COURSE. PESCRIETIONL

This course® is intended to provide an understanding of geometrical
dimensioning and tolerancing. It will incorporate uniformity in desian
practice, fewer misinterpretations, and ensure interchangeability and
max imum tolerance allocation. Accommodations will be made for gaging
techniques. (FREREQUISITE: 699-110 Print Reading.)

COURSE _COMREIRNCIESR

Upon successful completion of this course, the student in accordance
with the grading standards will be able to!

1. Interpret the intent of customer drawings.

2, levelop detailed inspection fixtures utiltizing datun references.

3. Design and detail gage drawings for attribute and variable gages
using electrical and/ov mechanical neans.

4, Use geometrical dimensioning and tolerancing asymbols and
abbreviations for industrial procedures in industry.

S List advantages of geometrical dimensioning qnd +tolevancing over
conventional print reading.

&, Determine capability to measure speciftic part details.

—— 000 b S GO GS TR HAE ¢ DS RS SEND MY F4S A6SS LD APSS WD SD b WA 408 SOS CURE S D S O o SIS SO

PREFARED BY: Mike Royle SUEMITTED RY?! Kurt Bents
COORD. AFFROVALS Walt Feters DATE! &6/74/21 REVISED?:

DISTRICT AFFROVAL: Lois L. Eichman DATES 6/91
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COURSE TITLE: OGeometrvical Dimensioning and Tolevancing 2

COURSE NUMRERS 1LO~&H28-17S Q&H/20/%P1
TYPE OF HOURS
COURSE. _QUTLINE RY_UNIISE ~A. . - .
T, Introduction to GUT 1.00 200

Ao History
R. OIOT Advantaqe

It, Abbreviations and Symbols 2.0 4,00
Ao Introduction of
e app lications
IIT. [atuns 2.00 4,00
A&, Defined
E. Three Flan Concept
IV. Feature Control Symbol 2.00 4,00
A. Definad
fe WUtitization of
VY, Specific Rules Used for GIT 2,00 4.00
A. Five Rules That are Crucial to
Interpreting Ihrawings
UI. Form and Orientation Controls 4,00 8.00
A Intervrelationship Between Tolerances
of and Location vs. Form and
Orientation Controls
B. Definitions of Applications of Form
and Orientation Controls
VII. Virtual Condition 1.00 2.00
A, Defined
B. Application of
VIITt. Tolerances of Location 4,00 8.00

A. Principles of Tolerance of Lecation

R, FPFosition Theory

~, Concentricity, Crlindrical Features,
Multiple Fatterns

. locational Tolerancing

E. Projected Tolerance Zone

Totals 18.00 5600

RECOMMENDEN/SUGGESTED TEXTS & _MAIERIOLS2.

INTERFRETATION OF GEOMETRICAL DIMENSIONING AND TOLERANCING, Llaniel
Funcochar, Industrial Fress, Inc.
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06991 12C0/AFRF TCOURS/S38QTXT

WISCONSIN INDIANHEAD VUTAE DISTRICT

Course Deseription/Qutline 07?/23/91
COURSE TITLE Technical Computing and Presentations
COURSE NUMBER 10-499-112 CLASSROOM FRESENTATIONS (A 18,00
SEMESTER HOURS 772.00 LAK/CLINICALL/SHOP EXFERIENCE (BY 36.00
CREDITS 2,00 INDIVIDUAL/INDEFENDENT INSTRUCTION (C) 18.00
CEU*S SIMULATEI/ACTUAL OCCUFATIONAL EXP (IO
CEC?S ON-THE=-JOR EXFERIENCE (e

COURSE _IESCRIBTIIONL

This course will build on the akills Llearned in Industrial/Technical
Computer Applications. Within this course we will analyze
occupationally—related specific software. Participants will be able to

collect, stores analyze, and report information on quality to asgsiat
decision makting on all lLevels. (FREREQUISITES: 699-100 Industrial/

Technical Computer Applications.)

CRURSE._COMEETENCIES S

Upon successful completion of this course, the student in accordance
with the grading standards will be able to?

1. [lescr ibe various applications of quality related software
packages.

2, Create spreadsheets for data acauisition and reporting.

3. Deasign and print avaphs.

4., Analyz= data in a timely fashion,

5. Ruild a database 3vstem.

& Develop quality related forms for industry.

7. List potential applications for automated inspection systems.

8. Use other available quality specific sof tware.

FREFARED BY: Milkte Rovle SURMITTED BY: Kurt Bents
COORD. AFFROVALS: Walt Peters DATES 674/91 REVISED?
DISTRICT APFROVAL: Lois L. Eichman DATE: &/91
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COURSE TITLES Taechnical Computing and Preacntations 2

COURSE NUMEBERS 10-699-112 8?/23/91
TYFE OF HOURS
COURSE..QUILINE_BY_UNITSZ A . -LC.
r. Introduction to Technical Aspects 1.0
IT. Quality-Related Software Fackages 2.0
III. Measurement and Computers 2.0

Automated Inspection

IV. Word Frocessing Applications 3.0 8.00
V. Using Spreadsheets in RQuality Assurance 3.0 8.00
VI. Applications of Database in Quatity Ee0 8.00
Assurance
VII. Graphics dpplications in Quality 3.0 8.00
VITI. Computer Applications for Quality 1.0 4,00 18.00
Improvement
Totals 18.0 24200 18.0Q

RECOMMENDEDN/SURGESIED_IEXIS & MAIERIALSL
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C801197C0O/APRFTCOURS/S38QTXT
WISCONSIN INDIANHEAD VTAE DISTRICT

Course Description/Outline 08/19/91
COURSE TITLE Technical Reporting
COURSE NUMBER 10-801-197 CLASSROOM PRESENTATIONS (A) 54.00
SEMESTER HOURS 54.00 LAB/CLINICAL/SHOP EXPERIENCE (B)
CREDITS 3.00 INDIVIDUAL/INDEPENDENT INSTRUCTION (C)
CEU'S SIMULATED/ACTUAL OCCUPATIONAL EXP (D)
CEC'S ON-THE-JOB EXPERIENCE (E)

COURSE DESCRIPTION:

This course teaches the preparation and presentation of oral and
written technical reports. Types of reports may include lab and field
reports, proposals, technical letters and memos, technical research
reports, and case studies. Designed as an advanced communication
course for students who have completed at least the prerequisite
introductory writing course. (PREREQUISITE: Completion of 801-195
Written Communication, or special permission of instrurtor.)

COURSE COMPETENCIES:
Upon successful completion of this course, the student in accordance
with the grading standards will be able to:

1. Communicate technical information to a variety of audiences in a
clear, concise manner.

2. Transfer technical information in a variety of formats (short
reports, problem solving reports, Proposals).

3. Become computer literate and computer competent in the handling of
technical information.

4. Prepare technical documents using the writing process: prewrite,
draft, revise, edit.

5. Deliver various types of oral technical presentations for specific
audiences.

6. Use audio/visual graphic materials effectively in written and oral
reports.

The following minimum expectations, examples, components, and
gqualities apply to all competencies.

MINIMUM EXPECTATIONS

Assignments are to be selected from at least four of the suggested
written products, one major formal research paper, and one oral
presentation. Products marked with an * are required of all students.

- o - I . . D S D G GO W D dnp g e G @S T SN Y ED G S ED W T TR Gk S e - G5 S G S WD W S WS AL B S G D S S D G @ R G G ST O S R R T e G e e s

PREPARED BY: Communications Faculty SUBMITTED BY: George Pratt
COORI APPROVAL: George Pratt DATE: 01/91 REVISED:
DIST. - { APPROVAL: ULois L. Eichman DATE: 03/91
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COURSE TITLE: Technical Reporting 2
COURSE NUMBER: 10-801-197 08/19/91
EXAMPLES
*Formal technical researxch report Investigation
*Qral reports Proposal
Technical letters Feasibility
Technical memos Field trip report
Progress report Lab reports
Process report: Expository: Case study
Instructional Occurrence report
Inspection Description
Evaluation
COMPONENTS
Audience analysis
Organization
Purpose
Research

Format/design/presentation

Ssubject matter/content
Computer-generated documents

Graphics

Collaborative reporting/writing/editing
Ethics

QUALITIES

Unity

Coherence

Continuity

Consistency

Conciseness

correctness (grammar, spelling, punctuation, capitalization, syntax,
professicnal appearance, legibility, appropriate technical style)
Completeness

Appropriate technical vocabulary

Clarity
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COURSE TITLE: Technical Reporting 3

COURSE NUMBER: 10-801-197 08/19/91
TYPE OF HOURS
COURSE OUTLINE BY UNITS: A B
1. Orientation 3.00

A. Summary of Course
B. Review

II. Investigation 9.00
A. Sources
B. Outlining/Planning
C. Gathering Information
D. Organizing
E. Researching

III. Prewriting 15.00
A. Problem
B. Purpose
C. Audience

D. Plan
E. Style

IVv. Drafting 15.00
A. Design

B. Format Types
(See examples on page one. Minimum
of four plus research paper.)

V. Revising/Editing

3
VI. Oral Presentation 9.

ol

Totals 54.00

RECOMMENDED/SUGGESTED TEXTS & MATERIALS:

Lordean, Sally L. and Celia H. Miller, WRITING TECHNICAL REPORTS,
Macmillan/McGraw-Hill, ISBN 0-07-024608-4

5/91
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WISCONSIN INDIANHEAD VTAE DISTRICT

Course Description/Outline 08/19/91
COURSE TITLE Principles of Supervision
COURSE NUMBER 10-196-101 CLASSROOM PRESENTATIONS (A) 54.00
SEMESTER HOURS 54.00 LAB/CLINICAL/SHOP EXPERIENCE (B)
CREDITS 3.00 INDIVIDUAL/INDEPENDENT INSTRUCTION (C)
CEU'S SIMULATED/ACTUAL OCCUPATIONAL EXP (D)
CEC'S ON-THE-JOB EXPERIENCE (E)

COURSE_DESCRIPTION:

This course presents an overview of the supervisory field. The course
introduces aspects of the supervisor's job that are developed in depth
in other courses in the Supervisors' Management program. The emphasis
is on the improvement of human skills such as communications,
motivation, building morale, and leadership development. Management
fundamentals such as planning, organization, staffing, directing,
delegating, and controlling are taught. Students are exposed to
techniques of supervision and labor/management/Affirmative Action
relations.

COURSE_COMPETENCIES:

Upon successful completion of this course, the student in accordance
with the grading standards will be able to:

1. Describe his/her role as the supervisor in relationship
to (a) subordinates and (b) superiors.

2. Understand the principles of motivation, communication,
organization, leadership and controlling.

3. Coordinate with the activities of the Personnel Department,
understand the importance of performance evaluations, and
have knowledge of the most common methods of performance
evaluation.

4. Understand employee unions, grievance procedures, and the
avoidance of grievances by exercising good human relations.

5. Understand the fundamentals of planning, goal setting and
management by objectives.

6. Utilize the basic concepts of problem solving, decision
making and delegating.

7. Understand the problems of supervision resulting from
minority workers, chemically dependent workers and other
stress related problems in the work place.

8. Understand the importance of Affirmative Action, and other
legal ramifications as associated with the work place and
supervision techniques.

9. Understand the importance of the supervisor's role in
safety in the work place.

10. Develop basic concepts of time analysis and plan for improved
time utilization.

- s R GV - N SN WE T e Gy WS G S ST ----a--.——-—.n—um-—un--—--—_—--——--ﬂ---------——-—-—--------—-‘-.

PREPARED BY: - ) SUBMITTED BY:
COORD. APPROVAL: : DATE: .
DISTRICT APPROVAL: . ' - DATE: DR
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(UURSE TITLE: Principles of Supervision
COURSE NUMBER: 10-196-101

COURSE OUTLINE BY UNITS:

Io
II.

III.

IV.

V.

VI.

VII.

VIII.

IX.

XI.

XI1I.
XIiI.

XIV.

Introduction/Orientation

The Supervisor's Job
Organizing and Delegating

Planning and Controlling
Making Sound Decisions

Communication

Handling Conflicts
Unit Test: Chapters 1 - 6

Obtaining and Developing an Employee
Motivation

Appraisal
Supervising Special Problems

Personnel Procedures
Discipline and Grievance Procedures

Formal/Informal Groups
Leading the Group

Unit Test: Chapters 7 - 13

Supervising Protected Group Members
Affirmative Action/Sexual Harassment

Understanding Unions

Coping with Change
Stress and Chemical Dependency

Safety and Accident Prevention
Ethics and Organizational Politics
Improving Work Methods

Class Participation and Discussion of
Chapters 19, 21, 22

Unit Test: Chapters 14 -~ 22 and Lectures

-

RECOMMENDED/SUGGESTED TEXTS & MATERIALS:

Ashland - New Richmond - Superior

SUPERVISION:
SUPERVISION:

Irwin.
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Totals

2
08/19/91

TYPE OF HOURS

4.0
3.0
3.0

4.0

3.0

3.0

3.0
24.0

ol

KEY LINK TO PRODUCTIVITY, Rue and Byars, published by
KEY LINK TO PRODUCTIVITY, Student Guide.



COURSi TITLE: Principles of Supervision 3
COURSE NUMBER: 10-196-101 08/19/21

Assorted reading and articles selected by instructor.
Rice Lake

SUPERVISORS' MANAGEMENT - THE ART OF WORKING WITH PECPLE, Mosley,
Megginson, Pietri, 2nd Ed., South-Western Publishing Company.



